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MOSCHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHO o0OpasoBarenbHON IPOTPaAMMBI CPEIIHETO o01ero
oOpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparerun pa3BuTus BocnuTanus B Poccuiickoi
@epnepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBuUsX audepeHIIMPOBaHHOTO,
npoduiabHOro OOyuYeHHUs, MPU3BAHO OOecTeuuTh 001e00pa3oBaTeNbHYI0 U
OOILEKYJIBTYPHYIO TMOJTOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJIMMYIO s
aJanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMLYME, a TaKkKe IS
OpOAODKEHHU OOyYeHHs B OpTraHM3alUgX NpoQPecCHOHATBHOIO OO0pa3oBaHMs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTIINH.

B mporpamme no XumMuu Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMU
nonoxkenusiMu @I'OC COO o B3auMOOOYCIIOBJICHHOCTH LI€JIeH, COJIepKaHuUs,
pe3ynpTaToB O0y4YeHHs M TpeOOBaHMN K YPOBHIO IOJTOTOBKH BBIMTYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOi MO
XUMUHU (QYHKIIHMH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh oOecreynuBaer
MOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
0o0Oy4eHus, BOCHUTAHUS M Pa3BUTHs O0yUaIOIIUXCSI CPEACTBAMH IpeaIMeTa,
U3y4aeMOro B paMKaxX KOHKPETHOTO POduIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeneseHre: TPUHIIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4eHUs Y4eOHOTro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHMUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKM 0Opa30oBaTeNIbHBIX JOCTHXKEHHHN OO0yJarommxcs B
paMKax HTOrOBOW arrectaliud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma asist yriyOaEHHOTO U3YYCHUS XHMUH:



e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduiei, mperycMaTpuBaeT
pacrmpesielieHie W CTPYKTYPUpOBAaHHE €ro Mo KJaccaM, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e Ha€T MPUMEPHOE pacIpelieieHne yueOHOTrO BPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3Y4YEHHUS Yy4yeOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LIENEeH 1 3a/1ay U3y4YEeHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOIero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpamMMBl CPEIHETO o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKkkKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TT03HABATENIbHBIX  JEUCTBUH  OOydYaroIIerocss IO OCBOCHHUIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPaMME MO XMMHHU IPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a mpelnelaMd  YCTAHOBJICHHOM MPOrpaMMOM MO  XUMHUHU
00s13aTeNIbHOM (MHBApUAHTHOM) COCTABJIAIONICH COJEpKaHUs y4eOHOro ImpeaMera
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENEeNsThCS B COOTBETCTBHM C HANpaBJIEHUEM KOHKPETHOIO
npoduis o0yueHusl.

B cootBercTBUM ¢ KoOHueNnTyaidbHbiMU moJoxeHusMu DPI'OC COO o
HAa3HAUYEHUU TMIPEAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B CHUCTEME
mudpepeHIUpoBaHHOTO OOYYEHHsSI Ha YPOBHE CPEIHErOo OO0IIero oO0pa3oBaHUs
XUMHSI Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YE€HMs HANpaBlIeH Ha pPeaau3aluio
IMPEEMCTBEHHOCTH C  MOCJIEAYIOIIMUM  3TaloM  TOJYyYEHHUS]  XUMHUYECKOIO
o0pa3oBaHMsi B paMKax M3Yy4YEHHUsS CIEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLIMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoPecCHOHAIBHOTO
oOpazoBanusi. B 3Toil cBA3M wu3yuyeHHe MpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclidpeHHe U  YIIIyOJIeHHe TEOpPeTHYECKON u
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BHIOPABIIMX ONpPeneNEHHbIN Tpoduiib
00y4eHus1, B TOM YHCIIE C TEPCIEKTUBON MOCIEIYIOUIEr0 MOTYYEHUS XUMUYECKOTO
00pa3oBaHMs B OpraHU3aUAX MPOoPeCcCHOHAIBHOTO oOpa3oBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMmbIM pe3yjbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBbl  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuieHue 3aaad



BOCIIUTAHUSI U COLIMAIILHOTO Pa3BUTHS OOydaromuxcs, Ha (OpPMHUPOBAHUE y HHX
OOILEMHTEIUIEKTYalIbHBIX YMEHHUI, YMEHUI paluoHalIu3alud y4eOHOro Tpyaa u
0000IIEHHBIX  CHOCOOOB  JIESITENIbHOCTH, HMMEIOIUX  MEXIUCHUIUTMHAPHBIM,
HAJNPEIMETHBIA XapaKTep.

CocTaBngomuMy npeaMera «XUMUsS» Ha YpOBHE YIiayOJIEHHOTO M3y4YeHUs
ABIIAIOTCSL YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3alMi COJEP)KAHHUSI 3THX KypCOB B IIporpaMMe IO XHMHH 332 OCHOBY
npunatel nosiokeHuss ®I'OC COO o paznuumsx 0a30BOro u yriyOJaEHHOTrO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD COCTABIIIET COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCAIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeameTa. DTa CHUCTEMa
3HAHMM MOJYy4aeT ONpPENEIEHHOE TEOPETHUECKOE JIONMOJHEHHE, IO3BOJISIOIIEE
OCO3HAaHHO OCBOUTb CYIIECTBEHHO OOJbIIMH 00BEM  (PaKTOJOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3Yy4YEeHHMsS MpeaMera obecreueHa
BO3MOXKHOCTh 3HAQUMTEJILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHYECKHX
AJIIEMEHTAaX U CBOMCTBAaX MX COEIMHEHHWHA HAa OCHOBE PACLIMPEHHUs U yriayOJeHus
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUSl PEaKUUi, pacCMaTPUBAEMbIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoaMHaMUKU. M3ydyeHue nepuoaudeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl  XMUMHYECKHX  DJIEMEHTOB OasupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJCTABICHUSAX O CTPOECHUU aToMa. XHMHYECKasi CBS3b
OOBSACHSIETCS C TOYKU 3PEHUS SIHEPTreTHUECKUX U3MEHEHHUI npu e€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOUYKU 3pEHHS MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (HOpPMUPOBAHMEM  MpeACTaBiIeHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaX U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce oprannueckoil XUMHHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEIMHEHMH yzenseTcss 0c000e BHUMAaHKME BOIpPOcaM 00 3JIEKTPOHHBIX 3P (deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKIU.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOro mpoduis (TIaBHbIM
o0pazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmmel cucreme
NPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHbIE MpeAMETHI. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHMKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHue OyIyT UMETh 3JIEMEHTHl y4eOHOro marepuana no ooOuieit xumun. [Ipu
U3y4YeHUU TMpEeAMETa B JIaHHOM Cllydyae akKIeHT OyJneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacCbl W DHEPIUH, 3aKOHBl TEPMOIMHAMHUKH, DJIEKTPOJIM3a, IIPEICTABICHUS O
CTPOEHHH BEILECTB U IPYroe.

B TO Xe BpemMs B COACpKaHMM IpeaMeTa Uil KJIACCOB XHMMKO-
ouonoruueckoro npoduias OoNbIIU yAeNbHBIN Bec OyleT UMETh OpraHUYecKas
xumusi. B »3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTb it Oosee
OOCTOSITEIPHOTO ~ PaCCMOTPEHMsSI  XMMHYECKOM  OpraHu3alluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOIAT, K IpUMEpPY, TaKue
CTPYKTYypHbIE€ KOMIIOHEHTBI, KaK JMMUIbI, OCNKH, YIJEeBOAbl, HYKJIECHHOBBIC
KUCJIOTBI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOWCTBAxX IPEACTaBUTEINICH
OCHOBHBIX KJIACCOB OPIraHMYECKHX BEIIECTB CIYXaT OCHOBOM I H3Y4YEHUS
CYILIHOCTH TIpOLecCOB (POTOCUHTE3A, AbIXaHUSs, MUIIEBAPECHHUS.

B mane ¢QopmupoBaHUS OCHOB HAay4HOIO MHPOBO33PEHMS, OCBOCHMUS
oOLIeHaYyYHBIX METOOB IMO3HAHUS U OMbITa MPAKTHYECKOTO MPUMEHEHHUS HayUYHbIX
3HAHUW H3y4YeHHE MpeaMeTa «XUMHUsS» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX € YYEOHBIMM MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaIMeTHbIX obOsactelt «EcTecTBEHHO-Hay4yHble HpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «PyccKkuil sI3pIK U IUTEPATypay.

[TIpu wu3ydenun yueOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpefHero ooiiero obpazoBaHus (Ha 6a30BOM
YPOBHE), 3ajjaueil NEPBOCTENEHHON 3HAYMMOCTH SIBJISIETCS (POPMHPOBAHUE OCHOB
HAayKM XHWMHUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKOU
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. Pemienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yU€HHUs IMpeIMeTa Ipeanosiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMHpOBaHME TPEACTABICHUI: O MAaTEpUAIBHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHbIX HayK M e€ BeAylled ponau B oOecredeHuH
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  PEIICHUH  MpoOJeM
HKOJIOTUYECKOMN, SHEPIreTUYECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00ecreYeHn! PalMOHAIBHOIO MPHUPOIONOIb30BaHusA, B (OPMUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbl Y€IOBEKa, a TaKXKe SKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpese;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIUX B OCHOBE XUMHUYECKOH
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB W TEOPUH XUMHUH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHHH BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XUMUYECKHX PEaKIHH, O



XUMUYECKOM PAaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00IINX
HAyYHbIX MPUHIUNAX XUMUYECKOTO MIPOU3BOJICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU 11 OOBSICHCHUS
KITFOUEBBIX HJIEH U TPOOJEM COBPEMEHHOM XUMUH, JJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOTO peuieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIKM3a U OICHKHU C TO3HIINI IKOJIOTHIECKON 0€301MacHOCTH MOCIIEICTBHM
OBITOBOM M MPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKa, CBS3aHHON C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJB30BAaHUEM U  MepepabOTKOM
BEIIIECTB;

e yriayOJieHHe TMpeACTaBICHUWH O  Hay4yHbIX  METOJax  IO3HAHUA,
HEOOXOJUMBIX Il TPUOOPETEHUST YMEHHUM OpPHUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XWMUYECKHX SIBJICHUH, WMEIOIIMX MECTO B
IPUPOJE, B MPAKTUUECKOU 1€ATEbHOCTH U MIOBCETHEBHOM KU3HH.

B nnane peanmuzanuu MepBOOYEPEIHBIX BOCIHUTATENBHBIX M PA3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMbl CPEJHEro oOHIero o0pa3oBaHUs NPHU WU3YYEHUU
npeaMera  «XuMus» Ha  YrIIyONEHHOM ypoBHE 0COOyIO0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKE 1IN U 3a7]a9H, KaK:

e BOCINUTAHHE YOEXKAEHHOCTH B T[IO3HABAEMOCTH SIBICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAIHBIX HWCCIIEIOBAHUNM B XUMHUH, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO H  CaMOBOCIIMTAHHWIO  HAa  OCHOBE  YCBOCHUS
00111e4YeI0BEYECKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX NHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTeN oOywaromuxcsi, (OpMUPOBaHWE y HUX CO3HATEIHLHOTO
OTHOILIEHHUSI K caMoOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCIIEITHOW NpOodeccHoHaIbHOM U 00IIEeCTBEHHOM AeSTENbHOCTH,
OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
TMIOJIE3HOU SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO61iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUCHUS XUMHUHM HA YTITyOJIEHHOM
YpOBHE cpeaHero obmiero oOpa3oBanus, coctaisier 204 waco: B 10 kimacce —
102 gaca (3 yaca B Hemento), B 11 kimacce — 102 yaca (3 gaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPT'TAHUYECKAS XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHUE O
MHOT000pa3uH OPraHUuYECKIX COCTUMHEHUH.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl TUOpUAM3AUU aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBSI3M (OOMEHHBIA U JOHOPHO-
aKIenTOpHbINA). THUIBl TNEpEeKphIBAaHUS aTOMHBIX OpOWTaleld, G- W T-CBA3M.
OpnuHapHasi, 1BOMHAs U TpouHas cBsa3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
opranuyeckux BemiecTB. [loHaTHe 0 CBOOOAHOM paauKaie, HyKJIeopuiae u
3NIEKTpOPuIIE.

Teopust cTpoeHus oOpraHuueckux coeauHenuii A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYECKUX COCIMHEHUH. MOJEeKYyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIbI.
CtpykTrypHble (QOpMYJbl pPa3IUYHBIX BHAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenerHass. M3omepus. Buasl u3oMepuun: CTPyKTypHas, HNPOCTPAHCTBEHHAs.
OnexTpoHHbIE A3P(HEKTH B MOJIEKYJaX OPraHUYECKUX COCTUHEHUIN (MHIYKTHUBHBIN
U ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o kinaccupuKalMK OpraHuyeckux BeulecTB. I[loHsThHe o
¢dbynkmonansHOU rpynne. ['omosnorus. 'omonorudeckue psapl. CuctemMaruyeckas
HoMeHKkaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHaibHbie Ha3BaHUs
OT/AEJIbHBIX MTPEICTABUTEIICH.

OcobOeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYECKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, OMNBITHI IO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(niaBrieHWe, OOYTJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['omosiornaeckuil ps ankaHoB, oOmas ¢hopMmysa, HOMEHKIIATypa U
M30MEpHS. DIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3alusl aTOMHBIX opOuTanel yriaepoja, o-cBsizb. du3nMueckue CBOMCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA QJKaHOB: pEaKLUUU 3aMELICHUs, W30MEepHU3aluH,
JNETUAPUPOBaHMS, LIUKIN3ALNUY, TMPOIN3a, KpekuHra, ropenus. [Ipeacrasnenue o
MEXAaHU3ME peaklnil paJuKaJIbHOTO 3aMEILECHUSI.

Haxoxnaenue B mpupoae. CriocoObl MoyuyeHus: ¥ MPUMEHEHNE aTKaHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcoObeHHOCTH
CTPOCHUSI M XUMHYECKMX CBOMCTB MajblX (IIUKJIONpPOIAH, LUKIOOyTaH) U
OOBIYHBIX (IIUKJIONIEHTAH, ITUKJIOTEKCaH) IUKIoadkaHOB. CHOCOOBI MOJyYEeHHUS U
NPUMEHEHHUE ITUKI0ATKAHOB.

Ankenpl. ['oMoyoruaeckuii psii ankeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ —AIIKEHOB,  Sp°-
ruOpuan3anmsi aTOMHBIX OpOuTanei yriepoja, 6- U m-CBs3U. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3NUECKUe CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOMCTBA: pEaKUUU MPHUCOCAUHEHHUS, 3aMELICHUS B (-IIOJIOKEHHE
IIPU JBOMHOM CBsI3M, MOJUMEpHU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIC peakiy Ha IBOHHYIO CBsI3b. CIIOCOOBI TIOMYyUYEHUSI M IPUMECHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsSKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsUKEHHBIX  AWeHoB, 1,2- wu  l4-npucoenunenue. Ilonumepuszanus
CONpsKEHHBIX TUEHOB. CrocoObI MOTy4YeHNs U TPUMEHEHNE AJIKaIUEHOB.

AnxuHbl. 'oMoOI0rn4ecKkuil psi alkUHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
rubpuan3aiys aTOMHbIX opOuTanen yriaepoaa. dusznueckue CBONCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKkIUH  MNPUCOCAWHEHUs, AUMEpU3ALUd U
TPUMEpHU3ALNHU, OKACIEHU. KHCIOTHBIE CBOIICTBA aIKMHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakliuu Ha TPOHYIO CBsI3b. CIIOCOOBI MTOJTy4EHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaThyeckue YrieBoJOpoabl (apeHsl). ['OMOJIOrMYECKHil psi apeHOB,
oOmras Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKyNbl OeH3osa. Pu3nueckue CBONCTBA apEHOB. XHUMHUYECKHE
cBOiicTBa O€H30J1a U €ro rOMOJIOIOB: PEaKIMU 3aMEeIleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJAHOM pajuKalie, PEaKIUH MPUCOEIUHEHUS, OKUCICHHE TOMOJIOTOB
oenzona. [IpeacraBneHue 00 OpHUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENed B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUIPOKCWIBHOM, aMHUHO- W HUTPOIPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonmumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHHE apOMaTHUYECKHUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe Ta3bl. HedTh 1 €€ mpoucxoxiaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKUM), pU(DOPMUHT, THUPOIM3.
[TpomykThl nepepaboTKu HEPTH, UX TPUMEHEHNE B IPOMBILIIIECHHOCTU U B OBITY.

['eneTrueckas CBSA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DONEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaJlOTéHa Ha TUAPOKCOrpyNIy, HUTPOrpyNIy, UAHOTPYIIIY,
amuHorpynny. /[leficTBue Ha TaJOreHNpPOM3BOJIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa mEnoun. B3zanmojeiicTBue AMrajgoreHajJkaHoB C MAarHUEM U IIMHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnons3oBanue
TaJIOTEHIIPOU3BOIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TPH CHUHTE3E
OpPraHUYECKUX BELIECTB.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
u3ydeHue (U3MYECKUX CBOMCTB YIiIeBOAOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxkiuii yrieBoJOpOA0B Pa3IMYHbIX KiaccoB (oOeciBeunBaHHEe OpPOMHON WM
WOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajaus, B3aUMOJECHCTBHE AalETUIIEHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKEHUE
yriaepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOMCTB, Oo3HaKoMjeHue ¢ KoJuiekuusamu «HedpTe» u «Yromby, ¢
oOpa3ljamMi IUIaCTMAacC, KaydyyKOB M PE3HHbBI, MOJCIUPOBAHUE MOJEKYJ
YIJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJuHeHMs.

[IpenenbHbie ogHOATOMHBIE CcHUPTh. CTpoeHHEe MoOJIeKya (Ha mpuMepe
MeTaHoJa W 9TaHona). ['oMonoruueckuit psg, oOmas Qopmyrna, U3OMepuUs,
HOMEHKJIaTypa U Kilaccuukamus. Dusnueckue CBONCTBA  MPEeNIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIoponHbie CBSI3M MEXIAYy MOJEKYJIAMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEAaKIUU 3aMEICHUs, JAETUAPATALMHA, OKHUCICHHUS,
B3aMMOJICUCTBE C  OpPraHMYECKMMH M  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIa U METAaHOJA
Ha opraHu3M uesoBeka. CrocoObl TOMY4YEHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3dupsl, HOMEHKIaTypa U u3omepus. OcoOEHHOCTH (HUUUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaroMHple CHOUPTBHl — ASTUICHIJIUKONb W IiHLEepuH. Dusndeckue u
XUMHUYECKHE CBOWMCTBA: PEAKUMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHUYeCKUMU
U HEOPraHWUYECKHUMH KHCIOTaMH, KAauyeCTBEHHAs peakiys Ha MHOTOaTOMHbIC
cnupTel. [IpencraBienre o MexaHU3Me peakluil HyKJI€O(UIHLHOTO 3aMEIEHUS.
HleiictBue Ha opraHusm 4enoBeka. CrnocoObl TMOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzonbHOrO sAnpa. dusmveckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMHUYECKUX



cBoMCcTB ¢eHona. KauecTBeHHble peakuuu Ha ¢eHon. TokcM4HOCTh (eHona.
CrniocoObl osrydenust v npuMernenue penona. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS — allbJETU]IbI U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMosioTHYecKue psiibl albJeruI0B U KETOHOB, 00Ias
dopmyna, uzomMepuss U HOMEHKiIaTypa. DPU3NYECKUE CBOMCTBA aJbJETHIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA aJIbJETUIbI.
Crioco0Ob!I oSTyueHus: ¥ MPUMEHEHHUE allbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIPEENbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCHOT. 3oMepus 1 HOMeHKIaTypa. PU3ndecKue CBOWCTBa
OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakius STepuUKanMM, peakUUd C YYacTHEM YIJIEBOJOPOIHOIO pajHKaa.
OcoOEHHOCTH CBOWCTB MYypaBBUHOW KUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oc00EeHHOCTH CBOWCTB HEMNpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCJIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICHINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHUHOBAS, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OMyYeHUsI U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMmonoruueckuit psin, oOwmas dopmyna, U30Mepus H
HOMEHKaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: TUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpexe.

Kupsl. Ctpoenne, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCTION M 1meno4yHoi cpene. OcoOEHHOCTH CBOWCTB )KMPOB, COJIEPIKALIUX OCTATKU
HEIpPEAEIbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

Mpb114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IEHCTBUE.

OO0mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yriaeBogoB (MOHO-, Tu-
¥ TmoJucaxapunbl). MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. Ou3znyeckue CBOMCTBA M HaXOXAeHUE B mpupoje. PoToCUHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bl: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbAETHAHOM
rpyni, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU OpraHusMa. Jlucaxapuisl: caxapos3a, MajlbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I napoaus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonucaxapuael: kpaxmann,
INIMKOTEH W Heiwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HeJUTroNo3bl.  DU3MUYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAYEeCTBEHHAs pPEaKkiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA ILIEJUTIOJIO3BI: TUIPOJIN3, MoMydyeHue 3pupoB Leunono3bl. [lonstue ob
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE€, B3aMMOJICMCTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHHE 3THJIOBOTO COUPTa B albJAETH] HA PACKaIEHHON MEOHOM IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha aibAeruabl (C THUIAPOKCHIOM
muammuHcepeopa(l) wu  ruapoxkcuaom  memau(ll)), peakmus raunepuHa
rugpokcuoMm meau(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa INOKO3bl ¢ ruapokcuaom menu(Il), B3aumoneiictBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHUpThI U
denomnsn», «KapooHoBbie kucI0THI. ClI0KHbBIE YPUPHI».

A3oTcoaepkalye OpraHunvecKue CoeJUHEeHUs.

AMMHBI — OpraHMYecKue Mpou3BOJHbIe aMMuaka. Kiiaccudukanus aMuHOB:
anmnpaTHIECKUe ¥ apOMAaTHYECKHE; TEPBUYHBIE, BTOPUYHBIC M TPETHUYHBIC.
Crtpoenne moiekyn, obmas (Gopmyina, n3oMepus, HOMCHKJIATYpa U (HU3UIECKUE
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA aln(aTUYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHUCTBUAE IEPBUYHBIX AMUHOB C a30TUCTOW KHUCJIOTOM.
Conu anKuiIaMMOHHUS.

AHWIMH — TIPEACTaBUTEb AaMUHOB apoMatuyeckoro psaa. CrpoeHue
aHwInHA. B3anMHOE BIMSHUE TPYNI aTOMOB B MOJieKyJse aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuy Ha aHWIMH. CrocoObl
NOJIyYeHUs] ¥ NpuUMeHeHue anudaTuueckux amuHoB. [loidyueHue aHuIMHA U3
HUTPOOEH30171a.

AmuHokucIoTel. HoMenknaTypa u uzoMmepus. OTAenbHbIE NPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, ajaHuH. @Du3nyecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHUCIOT Kak aM(OTEpHbIX  OpPraHHUYECKHUX
COCJIMHEHUM, peaKlus MOJMKOHACHCAIMK, O0pa3oBaHWE TMENTUIHON CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku kak npupomnwsie nonuMmepbl. [lepBuuHasi, BTOpUYHAsT U TpeTUUHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, IEHATYypalus,
KaueCTBEHHbIC PEaKlUU Ha OCJIKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEJKOB NMPU HArpeBaHUM, IIBETHBIC
peaknuu Ha O€NKH, peIIeHWE OKCICPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COCAUHEHUS»  H «Pacrno3HaBanue
OPTraHUYECKUX COEAUHEHUI.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHNS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas



macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
MOJIUMEpHU3AIUs U MOJTUKOH/IECHCAIIHS.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOI, TMOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIdTUICHTEpePTaNIaT). Y THiIM3aIus U nepepadoTKa TIacTHKA.

DnacTOMEpBI: HaATypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHa: HaTypanbpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsnl CIEHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJjap,
AIIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3IaraeMple OJIUMEpPHI).

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAJIbHbIX 3ajady 1o Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnrie 3agaun.

Haxoxaenue MonekyiasipHOd (GopMysbl OPraHMYECKOro COEAMHEHUS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPTraHWYECKOTO COCIMHEHUS M0 Macce (00BEMYy)
MPOJYKTOB CrOpaHMsi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/UIM KMCXOAHBIX BEIIECTB, YCTAHOBICEHHE CTPYKTYpPHOU (opMyIibl
OpPTraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WIIM CIIOCOOOB
MOJIYYEHHUSI, ONpPEAEICHUE AO0JU BbIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M IPU U3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATHUH, TPHUHATHIX B OTACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KiIaccuPukauus, HaONIOACHUE, HU3MEPEHUE,
HKCHEPUMEHT, MOJIENb, MOJICIIUPOBAHHUE.

®dusuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI W3MEPEHMS, CKOPOCTh, DHEPIrusi,
Mmacca.

buonorus: kierka, opraHuW3M, OJKocucTtema, Owocdepa, wmeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOdHBIM THUM TUTaHUS, OpOKEHHE,



doTtocuHTe3, nbIXaHWE, OENKH, YIJIEBOIBI, JKHPBI, HYKICHMHOBHIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOMTaeMbIE, TOTUIHBO.

TexHOoNoTHs: NHIIEBBICE MPOAYKTH, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOTOIITUE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX sAep. XUMUYECKHUM 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccupukamus XuMIYIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHne dIEKTPOHOB TIO AaTOMHBIM  OPOHWTAIISAM.
DNEeKTpOHHBbIE KOHPUTYpAIlUU aTOMOB AJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(PUTYypallil HOHOB.
DNEeKTPOOTPUIATENBHOCTD.

[Tepunonnueckuit 3akoH u Ileprnoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NepUOIAYECKOr0 3akoHa U I[leproanveckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NpPOCTHIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHayYCHUeE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U JMHa CcBsi3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonopoaHas CBA3b.
MeXMONEKYIISPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COeTMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coequHeHusIX. COCcTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIpHOTO M HEMOJEKYISIPHOTO  CTpOeHHs.  Turbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuaHble pactBopsl. [lpencraBnenue o
KOJUIOMJHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PAaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraimoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWUYECKUX BellecTB. TpuBHAIIbHbBIE
Ha3BaHUs OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peaklyidi B HEOPTaHUYECKOW M OpraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHUSI MacChl BEIECTB; 3aKOH COXPAHEHUS W MPEBpaLICHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3(Q(PEKT XUMUUYECKUX PEaKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOUN peakiiuy, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHble peaknuu. Karanus u kataaus3aTopsl.

OO6paTtuMble U HEOOpaTUMbIE peakli. XUMUYeCKoe paBHOBecue. KoHcTanta
XAMHUYECKOTO paBHOBecUsA. DaKTOpbI, BIMUSIOIIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECH: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DOnextponutnyeckass aucconuarus. CuibHbBIE €W ClIa0ble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHAas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKUCIICHHS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipollecchl OKHCIECHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIUTETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
pa3oKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTaln3aropa, MOAEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpelbl PacTBOPOB C IMOMONIBIO WHJMKATOPOB, M3YYCHHUE BIMSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PpEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemeraioB B Ilepuogmyeckod CUCTEME  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, Cepbl,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapunasl.
TonNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, cnocoObl MoJSydeHwus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepkaime
COCIMHEHMSI TajoreHoB. JlabopaTopHble ¥ MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajgoreHoB. [[ppuMeHeHre rajJoreHoB U UX COCAMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ HPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopona. Ouznyeckrue U XMMUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUIbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenwme B TpUpOAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOTHI U uX coid. OCOOEHHOCTH CBOMCTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COEIUHEHU.

Azor. Haxoxxaenue B mpupoje, CIOCOObl TMONydeHUs, (PU3NYECKUE WU
XUMHYECKHE CBOMCTBA. AMMHUAK, HUTpHUIbl. OKCHIBI a30Ta. A30THCTasl U a30THAA
KHUCTOTHI ¥ uX cosid. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpumeHenue a3ora
U €ro COeIMHEHUI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, cCnocoObl MOMy4YeHUs, (U3UYECKUE U
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunsl ¢ocdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yaoOpeHus.

VYrinepoa, HaxoXIeHUEe B NOpuUpoje. AJUIOTPONHbIE MOJIU(PHUKALUU.
duznyeckre W XHMMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), okcun yrinepona(IV), yrompHas kuciora u e€
colii. AKTHBUPOBAHHBIA yroib, amcopOuus. DymnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKHU. I[IprMeHeHne MpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COEJIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl ModydeHus, (pusuueckue u
xumuueckue cpoiictBa. Okcua kpemuHus(IV), kKpeMHHEBas KHCIIOTA, CHIJIMKATHI.
[Ipumenenne kpeMHus U ero coeAnHeHu. CTEKII0, €ro NoJy4YeHHEe, BUJIbI CTEKIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX 000JI04eK aTroMoB MeTrauioB. OOmue
dbu3ndeckue CBOWCTBA MeTauioB. [IpuMeHeHHE MeTauioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

DNEeKTPOXUMHUYECKUN psAl  HanpsbkeHuil MetamwioB. OOmme  crnocoObl

NOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsl Ilepuonnyeckoil cucTemsl
XUMHUYECKUX DdJeMeHTOB. Harpuiik u kanmmil: mnonydeHue, Qusznueckue W
XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCIUHEHUM.

Oobmas xapakrepuctuka metauioB I[A-rpynmer [lepmogudeckoid cuctemsl
XUMUYECKAX DJEMEHTOB. Marawii W KaJbOuii: MoNy4YeHue, (U3NYECKUe u
XMMHYECKME CBOWCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HUX COCIUHECHUM.
XKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.



ATIOMHUHMI: TTOTy4YeHue, pu3nyeckue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBAa OKCHlA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmasi xapakTepucTuka MeTawioB noOouHbix mnoarpymnn  (b-rpymm)
[Iepron4eCcKOM CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Pu3znuecKkue U XUMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKCuasl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIbHBIE CBOKMCTBA. [loJlyueHne u MpuMEHEHUE Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3nyecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
rugpokcuanl u conu xene3a(ll) u xeneza(Ill). [Tonydyenne u npuMeHeHUE Kene3a
Y €r0 CIUIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coenuHeHuu. [lomyuenue u
IIPUMEHEHUE MEAU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHUJA Y TUJIPOKCUIA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHune
[IUHKA U €r0 COCIUHCHUM.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
u3ydyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIe, M3Y4YEeHHE KOJuleKIuu «MeTtamipl W CIUIaBbD), B3aUMOJCHUCTBHE
HIEJOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJEHCTBUE IIMHKA U jKeje3a C pacTBOpPAMHU KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
M KaTMOHBbl METAJUIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AIOMUHHS M LHUHKA C
pacTBOpaMU KHUCJIOT U WIEJIOYEH, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U HX COCTUHEHU,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHUA U KU3Hb.

Ponb xumuun B oOecrieueHnH yCTOMYMBOTO pa3BUTHs YyesoBeuecTBa. [lonsaTue
0 HAy4YHBIX METOJAX IIO3HAHUS W METOJOJOTHMM HAy4YHOTO MCCIIECIOBAHUS.
Hayunbie npuHIUIIBI OpraHu3anuyu XUMUYECKOT0 MTPOU3BOACTBA. [[poMbIlLIIEHHBIE
CIOCOOBI MOJYYEHUs BAKHEUIIIMX BEHIECTB (HAa MpUMEpEe MPOU3BOJICTBA AMMHAKA,
CEpPHOM KHUCIOThI, MeTaHoa). [IpomblIlIeHHBIE CIOCOOBI MOMYUYEHUS] METAIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYXKAKOLIEW CpelIbl W €ro IOCIEICTBHUS.
Ponp xumun B oGecriedeHuN YJHEPTEeTUIECKON 0€30MacHOCTH.

XuMusi ®W 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. POk XUMUM B pa3BUTHH MEAULIUHBI.



XYMHUs IHUIIHA. OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Pojb XUMuHu B
o0ecrieueHnHd MUIIEBOI 0E€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. I[lpaBuna
0€30I1acHOr0 HCMOJIb30BaHUS TIPernapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
JKU3HH.

XuUMUSL B CTPOUTEIIbCTBE: BaXKHEHIIIUE CTPOUTEIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuUMHS B CEBCKOM X03siicTBe. OpraHndecKue 1 MUHEPaIbHBIC YI0O0PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KEpaMuKa.
Marepuansl ayis snekTpoHukd. HaHotexHomoruu.

Pacuérnrbie 3agaun.

Pacu€Tel: mMacchl BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOMYKTOB PEAKIIUH, €CIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peakuuu, €Cad OJHO M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONpPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIlMM BEILIECTBA B pPacTBOpEe, MOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXINpeaMETHBIX  CBSI3eM MpU  HM3YYEHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
00IIX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATHH, MPUHATHIX B OTIEIHHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01ue eCTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KjacCu(uKaIus, MepUuoIuIHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHbD,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, HJEaJbHBIA Tras,
buznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucTteMa, ouocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIAEBObI, HyKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasibl, TOPHBIE MTOPOJIbI, MMOJE3HbIE UCKOMAeMbIE, TOIIIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTD, MIPOM3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA3OBAHIM

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHMsI BBIIEICHBI CJIEAYIONIME COCTaBISIOUINE: OCO3HAHUE
0o0y4JalImUMHUC POCCUHCKON TPa)kTaHCKOW HIASHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTETLHOCTH U CAaMOOTIPE/ICIICHNIO; HAINYUE MOTHBAIINH K
OOy4Y€HHUIO; TOTOBHOCTh U CHOCOOHOCTh OOYYaromMXCS PYKOBOJCTBOBATHCS
NPUHATBIMH B OONIECTBE TNpaBWJIAaMH W HOPMaMHd IIOBCJCHUS, HAJIUIHC
MIPABOCO3HAHUS, IKOJOTUIECKON KYIbTYPBI; CIIOCOOHOCTh CTABUTH LIEJIH M CTPOUTH
KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OIBITA ITO3HABATCIIBHOH ¥ IMPAKTUYCCKOW JCSITEILHOCTH
00ydJaronmxcs B mpoIecce peaim3aiii o0pa3oBaTeIbHOM EATeTLHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITA [O3HABATEIILHON W MPAKTUYECKOW JACSITEIbHOCTH
oOydJaroruxcsi B MpoIecce peanu3anui 00pa30BaTeIbLHON JCSITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YB)KEHHUS K 3aKOHY U MPABOMIOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M TPaBHIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH EATEIBHOCTH TIPH CO3MaHHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YYEOHBIX W TO3HABATEIbHBIX 3a71a4, BHIMIOJTHCHUU
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh ¥ TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apryMEHTHI IPYTHX NPH aHAIN3E Pa3IMIHBIX BHJIOB YICOHOH IeATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XVMMUH;

YBOKCHHS K TIPOIECCY TBOPUYECTBA B OOJACTH TCOPUU W MPAKTUUYECKOTO
NPWJIOKEHUS XUMHH, OCO3HAHHSI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUINTETIHHBIX ~ HAOMIONCHWH, KPOMOTIUBBIX  JKCHEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHKOB,;



WHTEpeca M TII03HABATEIbHBIX MOTHBOB B TIOJYyYEHHUU W MOCIETYIOIIEM
aHam3e HHPOPMAIMH O TMEePEAOBBIX JTOCTIKEHUSX COBPEMEHHOW OTEYECTBECHHOMN
XUMHUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUU, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMSI TTOCIICCTBUN
MOCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMro/ieHusl MpaBuil 0e30macHOro OOpallleHHus C BELECTBaMU B OBITY,
TIOBCETHEBHOM JKHU3HHM, B TPYAOBOH JAESITEILHOCTH;

MOHUMAHUS I[IEHHOCTH TIPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUs TIOCIEACTBHA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMAIPHON HAIPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUH 110 XUMUH;

YBOKEHHUS K TPYLy, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHOH TpaeKTOpHUU
obOpasoBanusi, Oymymiel npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€TIECO00PA3HOTO OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMUHU Ui
peuIeHus BOIIPOCOB PALMOHAIIEHOTO TPUPOAOIIOIb30BaHNS,

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3MPOBATH HEOIArONPUSTHBIE SKOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh HX;

HAJIM4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHHu MpoOJeM COXPaHEHHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpbl, B PELICHUH IJI0OAIBHBIX
npo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCIeYeHUN
YCIOBUH YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHOM KM3HHU KaKJIOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 0OOCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJIyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUSA IS
pelieHust mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON EATEIbHOCTY,

FOTOBHOCTH U CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
NESATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 110 XMMHH Ha ypOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W creuupuKy METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHusl, KCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (II03HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIne dhopMupoBaHue (yHKITMOHATTLHON
IPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOyJaromuxcs WCIIOJTh30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JJOrHYecKue JeMcTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS 1JI1 OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUMHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUHU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opmyna, ypaBHECHHE XUMHYECKOU



peakiMu — TMpU pelIeHUHd YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NPUMEHSATHh HA3BaHHBIE MOJICIIbHBIC MPEACTABICHUS IJISl BHISBICHUSI XapaKTEPHBIX
IPU3HAKOB U3yYaeMBIX BEIIECTB U XMMHUECKHUX PEaAKIIHA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

dbopMyIMpoBaTh LETH U 3a/1a4U UCCIICOBAHUS, NCIIOJIb30BAaTh MTOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAHUS W  TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOJATh 32 XOIOM
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIupOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB IMO3HAHUS.

3) pabora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHMKAX uH(popMmammu (HAy4dHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIHIO PA3IMYHBIX BUAOB U (opM
MIPE/ICTABIICHUSI, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTD U
HEMPOTHUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH MOWCKE U
otbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBJICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKOH WHpOpMaIueil: TPUMEHATh MEXNpeAMeTHbIe (pu3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpeBHaTypbl, HOMEHKIJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMYJII/IpOBaTI) CBOM IMPCIJIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEIEHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBIITOJIHEHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThl 1O MCCIICOBAHUIO CBOMCTB
M3yJaeMbIX BEIICCTB, pealu3allii YIeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA TYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBUSA:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau M 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJTHEHUH YYE€OHBIX W HCCIEIOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYILIECTBJIATh CAMOKOHTPOJb JACSATEIbHOCTH HAa OCHOBE CaMoOaHaiu3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl MO0 XUMUU Ha yriyOJaEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHHs BKIIOYAIOT CHEHH(PUUECKHE
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUIN
10 OCBOEHUIO, MHTEPIIPETALMU U MPeoOpa30BAHUIO 3HAHUMN, BUIBI ACSATEIBHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHUW B PA3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEaJIbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHUEW. B
nporpaMme MO XHMMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
W3YUYCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA: O MECTe W 3HAYCHUM OPTraHUYECKON
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTUUECKON U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTEPHUANIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B oOecrieyeHun PalMOHAIBHOTO
IPUPOIOTOIb30BaHNs, B (HOPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YelloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKUAM AIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl aTOMHBIX oOpOuTaneil, HOH, MOJIEKyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeleT, GyHKIIMOHATbHAS
rpynmna, pajaukai, CTpYKTypHble (opmyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHasi M NPOCTPAHCTBEHHAas (reoMeTphyeckKas,
ONTHYECKAs), H30MEPHI, TI'OMOJOTMYECKUA psAJl, TOMOJIOTH, YTIEBOIAOPOBI,
KHCJIOPOA- U a30TCOAEpKAIINE OPraHUYECKUE COCIUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUM, 3aKOHBI
(nepuognueckuit 3axkoH JI. V. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs DHHEPruu MNpH XUMHUUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIME B OCHOBE
MNOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TPEACTABICHUS
O MEXAHW3MaX XUMHYECKUX PpEaKLUH, TEPMOAMHAMUYECKUX M KUHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUSA, O B3AMMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJICKYJIaXx (MHIYKTUBHBIA U Me30MepHBIN 3 dekToi, opuentantsl [ u Il pona);
(aKTOJOrMYecKne CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCITOJIb30BAaHUU BAXKHEMIIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOMMX  HAyYHBIX  NPUHIMIAX  XHMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, IepepaboTKH HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIA:

MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMMHUYECKUX PEAKUMU U PACKPBIBATh UX CYIIHOCTH:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH  IMOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO OajlaHca »dTUX peakluil, peakuuii HMOHHOrO OOMeHa MyTEM
COCTABJICHHSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



U3rOTaBIUBATH MOJICITH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPAINH
UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPHUHAJICKHOCTh MU3YUYCHHBIX
OPTraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEAeIEHHOMY
KJIACCy/Tpynne COeAWHEHWH, JaBaTh UM Ha3BaHHWS [0 CHCTEMATHYECKOU
Homenknarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIC HA3BaHWUS AJIS OTICIBHBIX
NIPEICTAaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHH,
ATWJICHTJINKOIb, (eHOoN, (OopMalmbIeTrul, aneTalbJIeru, aieToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAsS, OJICMHOBAS, MAaJTbMUTHHOBAS KHCIIOTHI,
TJIMIWH, aJlaHuH, MaibTo3a, (PpyKTO3a, aHUIIWH, JUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHe);

c(OpPMHUPOBAHHOCTh YMEHHUSI OMPEACNATh BHUJ XUMHYECKOH CBSI3U B
OPTraHWYECKUX COCIMHCHUSIX (KOBAJICHTHAsT W WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPHUMEHSITHh TIOJOXKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemecTB A. M. byTiepoBa /st 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAUHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB: AJTKAHOB, ITUKIOATKAHOB, aJIKEHOB, aJIKaJIHCHOB,
AJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, aJlbJIETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, O€JKOB, yTIeBOAOB (MOHO-, JAW- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKJYy HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIHA C HCIONIb30BAHUEM CTPYKTYpPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHHUH OT
KPaTHOCTHU M THUIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB
¥ TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
Ceipbst (He(pTh, TPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHMHA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWS — HAOJIOICHUH, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMUPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC oreparuu
MBICIUTEIILHON JEATENBPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,



CHUCTEMAaTHU3AlUIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — JJISI U3YUEHUS
CBOMCTB BEUIECTB U XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH B3AaUMOCBSA3b XMMUYECKUX 3HAHUU C
NOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osee OCO3HAHHOTO MMOHUMAHMS CYIIHOCTH MAaTepuaibHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI 1O OPraHUYECKOM XUMHUHU JIJIi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

chOpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIONb30BAHUEM (PU3UUECKHUX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysbl BElIeCTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATH
C TMO3UIMHA  DJKOJOTMYECKOW  OE€30macHOCTH  MOCJIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHON JIEATENIbHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYallUsAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUNA HDKCHEPUMEHT (MOJIydeHHE U H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTIJIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHCIJIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHOro oOpalleHusi C BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dbopMyaMpoBaTh 1ENb HCCIAEAOBAHMS, NPEACTABIATH B Pa3IUuHON  (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOroAaTh MpaBHUiia 3KOJOTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATENBHOCTH B LENAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOIO JACHCTBHS HA YKUBBIE OPraHU3MBI
OIPEAECIEHHBIX OPraHUYECKUX BELIECTB, TOHMMas cMbIca nokaszaress [1/IK;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMHYECKON MH(GOpPMallMU B Pa3IMYHbIX HCTOUYHUKAX (HAy4YHAsI U yueOHO-HAayqIHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(POpMaIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a/1aueH.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAJIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE M 3HAYECHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIEeYEeHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMUYECKOW, DHEPreTUYeCKO M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHNEUYECHHUU PAIMOHAJIBLHOTO MPUPOJIONOIL30BaHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS M OOWIEH KyJIbTypbl YelOBEKa, a TakKkKe
9KOJIOTUYECKA OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M MIPHUPOIAHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HaHWK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIOIINE IMOHATUS — XHMHWYCCKUH 3JIEMEHT, aTOM, SApO aToMa,

U30TOIIbI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TuOpuau3aiusi aTOMHBIX OpOuTajnei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMHUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKasi, BOJIOPOJHAs),
KpPHUCTaJUIMYECKass PEIIETKA, XUMHYECKas pPEaKkuus, pacTBOpP, >SICKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JOUCCOLMALMSA, CTEIEHb JUCCOLMALINH,
BOJOPOJHBIA TOKAa3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3dPeKT
XAMHUYECKON PEAKIMU, CKOPOCTh XUMUYECKON PEaKIIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOIUTHUYECKOW JHUCCOLMAIUU, MEPUOANUECKUIA
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XMMHHM, MHPOBO33PEHUYECKME 3HAHMs, JIeKAlQMe B OCHOBE IIOHMMAaHHS
IIPUYAHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJCTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXAHU3MAaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
IIPOTEKAHUs, 0 XUMMHUYECKOM PaBHOBECHUHU, PACTBOPAX U AUCIEPCHBIX CHCTEMAX;
(dakToIOTNYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBE, MOJYYEHHUU U O€30MacCHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAy4YHbIX  MPUHLOMUIAX  XHUMHUYECKOTrO
ITPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;



c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatuyeckyto HomeHkaaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEICNATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMHUYECKON CBS3M (KOBAJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelmeéTKu
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIH Hu
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBA3H;

c(hOPMUPOBAHHOCTh ~ YMEHUN:  KJIACCU(PUIUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTABY, XUMHYECKUE PEAKLUH IO PAa3IMYHBIM IPU3HAKAM (YUCITY
¥ COCTaBy pEarupyromux BEMIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHSI DJIEMEHTOB, OOpAaTUMOCTH, YYAaCTHIO Karajlu3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH IS KilaccuPuKanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, OOBSICHUTEILHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DBJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XWMHYECKHX 3JEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHOIOB
[lepuognueckonr  cucremsr  J[.H. MenaeneeBa,  UCHOJB3YyS  IOHSITHUSA
«OHEPTeTUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeauHeHn mno mnepuomaMm U rpynmnaMm llepmommueckonm cucremsr J[. U
MeHaeneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMU C
NOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKpbIBaTh CYIIHOCTb: OKHCIUTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OallaHca
THX pEeaKUWd; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJIEHUS HX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  yPaBHEHHW;  pEakUuyd  TUAPOJIN3a;  pEaKUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),



c(hOPMUPOBAHHOCTh YMEHHUSI OOBSACHATh 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHUYECKUX PEAKIMI ¢ y4éTOM HMX HHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUS! CKOPOCTH XMMHYECKOM peakluu B 3aBUCUMOCTH OT Pa3IAYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS OJ1 BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunumn Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHWMHUYECKHE PEAKIHUH,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO TOJYYEeHHs] CEPHOM KHCIIOThI, aMMHUaKa,
oOlye Hay4dHble MNPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€1€CO000pa3HOCTh
IPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUM O MeETOoAaX HayYHOTO
NO3HAHUS SIBJICHUI NpUpoAbl — HaOIIOIeHUe, H3MEPEHHE, MOJEINPOBAHUE,
IKCIIEPUMEHT (PEaIbHbI U MBICJIEHHBI ), UCIIOIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 11 OOBSICHEHUS XHMHUYECKUX SBJICHHM, HUMEIOIIUX MECTO B MPUPOJE,
PaKTUYECKOM JESTEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISABIISITH B3AaUMOCBSI3b XUMHUYECKUX 3HAHUU C
NOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACYETBl: C HUCIHOJIb30BAaHUEM
MOHSATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHILIEHTPALUS»;
Macchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BELIECTBA, MaccCe
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ ¢eKra
peaklny; 3HAYEHHUsS BOJOPOJHOIO MOKA3aTels PAacTBOPOB KHUCIOT M LIEJNOYEHR C
W3BECTHOM CTEIMEHbIO JUCCOIMAlUM;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOJYKTa PEaKIUHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJAHO B BHUJE pacTBopa C
ompeneIEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MUMeeT MpHUMECH); JOJIM BbIXOAAa MPOAYKTa peakUuuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUJIAHUPOBATh M TMPOBOIUTH
XUMUYECKUA  DIKCIIEPUMEHT  (MpOBEACHUE  peakluii HOHHOro  OOMeHa,
NOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl pPAacTBOPOB BELIECTB C IMOMOLIbIO HWHAUKATOPOB, HW3YYEHUE BIUSHUSA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
HKCIIEPUMEHTANbHBIX 3afad 1o Temam «Metamwiey u  «Hemeramne») ¢
cOOI0OICHUEM TpaBUJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIA0OpaTOPHBIM
o0opynoBanueM, (GOpMyJIHpOBaTh 1LEIb HCCIEIOBAaHMs, TMPEACTABIATH B
pa3nuuHOil (opMme pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUIa MOJIH30BAHUS XUMUYECKOM
nocyiol M JabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHUus C BeEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKIIUSMH I10 BBITTOJTHEHHIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO00PA3HOTO TOBEACHUS B OBITY W TPYIOBOM
JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUS! CBOETO 3J0POBbs, OKPYXKAIOIIECH MPUPOTHOM
Cpeapl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHA, OCO3HABAaTh OMACHOCTH
TOKCHUYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINMPEICIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHMMas cMbIcs noka3arens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHAs U y9eOHO-HaydHas
JuTepaTtypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOpMaIIUIO, TiepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1a4uei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTp OHGHI/IH 0p FaHUYECKUX COE I/IHeHI/II\/'II) A.M 8 bubmmorexa LIOK
’ P p s Y https://m.edso0.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yriIeBOAOPOIABI — AJIKAHBI, 5 bu6nuoreka [IOK
' IIUKJIOAJIKAHBI https://m.edso00.ru/d69df650
)9 HenpenenbHbie yrieBogopOIbl: aJKEHBI, 14 1 bu6nuoreka [IOK
’ aJIKaJIMEHbI, aJTKUHBI https://m.edsoo.ru/d69df650
but6mmoreka [IOK
23 A 8
POMATHYECKHE YTICBOAOPOEI (apeHs!) https://m.eds00.ru/d69d{650
54 [IpupoiHbIE HICTOYHUKH YIIJIEBOJOPOJAOB U UX 4 bubmmoreka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
bubmunoreka LIOK
2.5 r 4 1
AIOTCHIPOMIBOMHBIC YIIICBONOPOLOB https://m.edso00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Cruptel. ®enon 11 1 bubmorexa [IOK

https://m.edso00.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U

Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpranHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJIsipHbIe COeINHEHUS
5.1 BricokoMonekynsipHbIE COeTUHEHUS 6 bubmorexa LOK
) yp A https://m.edso00.ru/d69df650
Uroro no pazgeny 6
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuoandeckas cucTeMa XUMHUYECKUX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 M 23 1 2
CTaLITH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
IIpenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
1 OpeacTaBICHUE O 1 bubnnorexa LIOK
p https://m.eds00.1u/3686e6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }312361) z[él({Hoe COCTOSIHHS) 1 bubmorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOXHOCTH
aToma yriepoza
XuMHUYecKas CBS3b B
OPTraHUYECKUX COCTMHECHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3psbiBa CBs3€ei
Teopus crpoeHus
4 OpraHnYEeCKUX COeOUHEHUN A 1 buGnnorexa LIOK
P ' https://m.eds0o.ru/9e595cb8
M. bytneposa
Bunsl nzomepun: CTpyKkTypHas,
5 IIPOCTPAHCTBECHHAS. 1 bu6bnuorexa [IOK
OnexTpoHHbIe () (EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUIN

[Ipencrasienue o
KIIacCU(UKAIUU U

6 cHUcTeMaTH4ecKas bubmorexa OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

. Knaccudukanms peakiuii B bu6nuoreka [IOK
OPraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHH Psi,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyecKue 1 XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue ankaHoOB B

11 npupoze. CriocoObl nmomyyeHus bubmmorexa LOK

https://m.eds00.ru/259b0asb
U TIPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: o0Ias
dbopmysa, HOMEHKIATypa U

v U30MepHsl, 0COOEHHOCTH bu6bnuorexa [IOK
CTPOCHUSA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MOJIy4YEHUS U
MPUMEHEHUE

N but6mmoreka [IOK

13 Pewrenne pacu€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
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OIIpeIETICHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHMYECKOTO
BEIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero coctas. CucremaTn3anus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE 1

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPUS ATTKEHOB
Ouznyeckue U XUMHUIECKHe
15 cBoOMcTBa ankeHoB. [IpaBuiio bubmmorexa LIOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI oTy4eHus 1 bubmmoreka [JOK
NIPUMEHEHUE ATKEHOB https://m.eds00.1ru/665dc058
[IpakTuueckas padora Ne 1 mo
17 teme "llonydyenue s3TusieHa u Bubnmorexa [IOK
- . https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3am1a4d Ha
18 ONPEAEICHUE MOJIEKYJIIPHOU bu6nuoreka [IOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKaaueHbl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KYMYJIMPOBaHHBIE.

OCOOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XMUMHYECKHUE CBOMCTBA

bubmunorexa LIOK

20 CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
NIPUMEHEHHE aIKAAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P/,
obmas ¢popMmyna,

22 HOMeHK(Jb;ai)yga, 3JIEKTPOHHOE U bubmorexa OK

https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUECKUe CBOICTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB Bubmmorexa [IOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bu6nuoreka [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da

)5 CrniocoOblI noy4eHus u bubmmoreka [JOK
NPUMEHEHUE ATKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakiuu

27 Cucremarusanusa 1 00001eHne
3HAHUU MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a U TOJTyoJIa,
uX (pU3NYEeCcKHe CBOWCTBA

79 XUMHYECKUE CBOMCTBA apEHOB: bu6nuoreka [IOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIuu IPUCOCTUHCHNUS,
OKHCJIEHHE TOMOJIOTOB O€H30/1a

Bbubmunoreka LIOK
https://m.edsoo.ru/a44alae4

31

OCO00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

but6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbix 3a1a4 Ha
onpeaeieHue MOJIEKYIIPHOU
(bopMyITBI OPraHUIECKOTO
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/53461a2c¢

33

CnocoObI ToTy4YeHus 1
pUMEHEHHE apEeHOB

bubmunoreka LIOK
https://m.edsoo0.ru/61717d09

34

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJAOPOIOB

35

Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX PEaAKLUM.
CucreMaru3anus u 0000IIeHe
3HAHUM 10 TEME

36

IIpuponnsiii ras. IlonmyrHbie
HE(TSHbIE ra3bl

37

KaMmeHHBII yroyib 1 TPOIyKThI
ero nepepadoTKu

bubmunoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKu HEPTH

bubmunoreka LIOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoHbIE
YIJI€BOJIOPOOB: ANEKTPOHHOE

bubmunoreka LIOK

40
CTPOCHUE; PEAKIIUN 3aMENCHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1ienouei Ha
rajoreHIpou3BOAHbIE.
41 BsaumonelictBue
IUrajJoreHajJKkaHoB C MAarHUEM U
LIUHKOM
CucremMaruzamus 1 0000I1IeHne
42 3HAHUU 110 pa3aeil buGnnorexa LIOK
" p " M https://m.eds00.ru/20e8922
YrneBoaopo bl
43 KonTtponbHas pabora o Teme bu6nuorexa [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmiasg hopMyiia, CTpOCHHUE
44 MOJIEK % Enge I/ISIp bubmmorexa [OK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XHUMHWYECKHE CBOMCTBA
45 [IPENEIbHBIX OTHOATOMHBIX bubmmorexa [OK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObI ToTy4YeHus 1
46 IIpUMEHEHNE OJHOATOMHEIX bubmmorexa LOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 2pupsr: bubmmoreka [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/c2c788b2

0Cc00EHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOUCTB

MHOroaroMHBbIE CIIUPTHL:
STUJICHTJIMKOJIb U TJIMLEPUH, UX

but6mmoreka [IOK

48
buznyecKre 1 XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoObI ToTy4YeHus 1

49 MPUMEHEHHUE MHOTOATOMHBIX bubmorexa [OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI,
50 bu3nYecKue CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/2ce72618
ToxcuuHOCTH heHoa
but6mmoreka [IOK
51 X €CKHe CBOMCTBa (heHoJ1a
MMHUECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9

5 CrniocoOblI noy4eHus u bubnmoreka [JOK
npuMeHeHue peHomna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbenons"

54 CucrtemaTtuzanus 1 0000IIeHNE bubnuoteka [JOK
3HAHUU 1O TEME https://m.eds00.ru/1810cb9b
Anbaerubl ¥ KeTOHBI:
3IEKTPOHHOE CTPOEHHE

55 KapOOHUIHHOMN TPYIIIIHI; bu6nuoreka [IOK

TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[GFI/II[BI 1 KCTOHBI:

56 (bu3HYecKue CBOMCTBA; pEeaKINKI bubmorexa [IOK
» peakdl https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakiinm okuciaeHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
P https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 CniocoOsI ToTydeHUs bu6nuoreka [IOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTLHBIE
59 KapOOHOBBIC KHCIJIOTHI, bubmunoreka LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa [IOK
p o https://m.edso0.ru/700cc87b
bu3nYecKue CBOMCTBA
XUMHYeCKHEe CBOMCTBA
61 IpeaesIbHBIX OJTHOOCHOBHEBIX bubnnorexa LIOK
p https://m.edsoo.ru/40e6¢0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOICTB
6 MYpPaBbUHOMN KUCJIOTHI. bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0EHHOCTH CBOMCTB:
HENPEeIeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmunoreka LIOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIIAX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
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IToHsATHE O IPOU3BOAHBIX

bubmunorexa LIOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LHOK

https://m.edso0.ru/7¢065¢9d
KHCIIOT
CnoxHbie d(upHI:

66 TOMOJIOTHUYECKHH psiJl, oO1as bu6nuoreka [IOK
dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUEe U XUMUYECKHE bubmoreka [IOK
cBoOMCTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YpPaBHEHUIO XUMUYECKOMN

68 peaKIuM, Ha ONpPEeIeTICHUE
MOJIEKYJIIPHOH (hOPMYITBI
OpPTaHUYECKOTO BEIIECTBA
[IpaxkTuueckas padora Ne 3.

69 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso00.ru/4866711b
KUCJIOTHI. CiioxHBIE dPpuphI"”

Kupsr: ctpoenue, pusndeckue
70 u XIEMI/I‘-IGEKI/IG CB’OECTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(runmponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COAEPKAIIMX OCTATKH bu6nuoreka [IOK
HENPEAEIbHBIX JKUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoje

72 Mpbuia KaK cOJIA BBICHIHAX bubmorexa OK

https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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KapOOHOBBIX KUCJIOT, HX
Moroltee nercrtaue. Ilousatue o
CUHTETHUYECKHUX MOIOIIUX
cpenctBax (CMC)

['eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmunoreka LIOK

73 KUCIIOPOACOAEPHKAIIIX https://m.eds00.ru/56790c96
OpPTraHWYECKHUX BEIECTB

74 Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX peaKui

75 CucreMaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepUCTHKA

76 YIJIEBOJIOB U Kilaccuukaius bubmmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)

Monocaxapuasl: (U3NYECKUE
77 CBOMCTBA If HEXO}E),I[GHI/IG B buGnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue rioKo36l, €€
73 SHAYCHIC B bubmoreka [{OK
https://m.edsoo.ru/5e61122d
KU3ZHEACITEIIbHOCTUA OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a U JIaKTO3a. bubnuoteka [JOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384¢7
MPUMEHEHUE TUCaXapuIOB

20 [Tonucaxapuapl: cTpoeHue bu6nuoreka [IOK

MaKpOMOJIEKYJ, pU3ndYecKue u

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsaTne 06 UCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha
2 omnpeaeseHue J0JIM BbIX01a bu6nuoreka [IOK
NPOJIYKTa PEAKIIUN OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
23 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO pa3aeiy https://m.edsoo.ru/08d4364c
KonTtponbHas pabora o Teme
84 "Kucnoponacoaepxarniue bubmorexa [IOK
P P " https://m.edsoo0.ru/42¢c6678e
OpTraHUYECKUE COCAMHEHUS
AMUHBI: KTaccuduKarms,
CTPOCHUE MOJIEKYJI, 001Ias
85 (1)(? MyJa HsoMeyH;I Bubmmorexa [IOK
pMy-Ia, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 pusnueckue
CBOICTBA
26 XuMHUYEeCKue CBONCTBA bubnuoteka [JOK
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIIVH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa OK
. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHUJIMHA
CniocoObI ToTy4YeHus 1
88 MpUMEHEHNE aTu(aTHIECKUX bubmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOenbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XMUMHYECKUE CBOMCTBA
aMUHOKHCIIOT, UX

bubmunoreka LIOK

90 OMOJIOrMYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 1
TUAPOIIU3 TICTITHIOB
91 benku xak npupoaHble bu6bnuorexa [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edso00.ru/429¢9899
but6mmoreka [IOK
92 XHUMHYECKHE CBOHCTBA OCIKOB
https://m.edso00.ru/6237306d
A3oTcoaepkaiine
reTEPOLUKINYECKUE
93 coequHeHus. HykimenHoBbie bubmorexa OK
A P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib
[TpakTruueckas pabora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 3a7a4 1Mo TemMe bubmorexa [OK
| g https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHuYecKue coeuHeHus"
[TpakTrueckas pabora Ne 5.
95 Pemenue skcniepuMeHTaNbHbBIX bu6nuoreka [IOK
3a1a4 o teme "Pacnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHUM"
KoHnTtponbHas paborta mo Teme
96 "A3oTcoaepIKalue bubmmorexa LOK
P , https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
97 OCHOBHBIC TTOHITHSI XUMUH bu6mmoreka [IOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHMI B METObI NX
CHUHTE3a —IOJIMMEPHU3AIUS U
MTOJIMKOH ICHCAITHS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmunoreka LIOK

o8 nepepadoTKa IIacTHKa ! https://m.eds00.ru/82242¢0f
DJ1acTOMEpbI: HATYpaTbHBIN

99 CUHTETHYECKHUE KAYUYKH. 1 bubnmorexa LOK

https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HarypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6nuoreka [IOK
cuHteTnyeckue. [lonmmepst https://m.edso0o.ru/5963a601
CIELUATBLHOTO HA3HAUYCHUS
[TpakTrueckas pabora Ne 6.

101 Pemenue skcniepuMeHTaIbHBIX 1 bu6nuoreka [IOK
3az1a4 no TeMme "Pacrio3zHaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALMS

102 M3Y4YEHHOT0 MaTepHalia 1o Teme 1 bubnmoreka [JOK
"BricokOMONIEKYIApHBIE https://m.edsoo.ru/6a22ble8
coenuueHus"”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuorexa [JOK
Xumuyeckui sneMent. M30Tomnsl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMmuaecknx | bubnumoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubanorexa HOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTYpAIUK AaTOMOB
5 SHGMGII;TOB B OCHoi){OAZII)/I 1 bubmorexa [TOK
R https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubanorexka [HOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuoamnueckas cucTeMa XUMHUIECKUX
7 anemeHTOB JI. 1. Menaeneena, CBsI3b C 1 bubmmorexa [IOK
N M ’ https://m.edso00.ru/16957¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubmuorexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoaam

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

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIEHTpauus"

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

10 00pa30BaHMs KOBAJIGHTHOM CBS3H. bubanorexka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIEHCTBUS
BaneHTHOCTb U BaJieHTHBIE

1 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSIX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl2a
BemiecTBa MoJIeKyJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHUS. Turmsbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUTOUIHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

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

17 MMOHSTHH ""MaccoBasi JOJIsS Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e¢0ab4
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18 Knaccugukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Ctpoenue aroma. [leproandeckuii

20 3akoH u [lepuoandeckas cuctema bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BelecTBa.

Mmuoroo6pasue BemiecTs"
Knaccudukanms XuMruaecKux peakiuit
B HEOPraHMYECKON W OPraHNYECKOU

21 XUMUU. 3aKOH COXPaHEHUsI MaCChl bubanorexa [HOK
BELIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd2
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIHSIX
TennoBsie 3PEKTH XUMHUIECKUX

22 eakuii. TepMOXUMHUYECKHE bubmmorexa LIOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHeHUAM

23 XUMHUYECKHUX PEAKIIMHA U bubmorexa LIOK

P https://m.edsoo0.ru/87b13954
TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOUN peakinu, e
24 3aBUCHMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanuzaTopsl
25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu
26 [TpakTrueckas padota Ne 1 mo teme bubanorexka HOK

"Bnustaue pa3nuaHbIX GaKTopoB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edso00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTopoB HA bubmorexa [TOK
p p " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEeKTPOIUTHYECKAS JUCCOIIHALISL.
29 CI/IJ‘IBHI:)IG U cira0ble aieKT :HH”]J;IBI buGnnorexa LIOK
p ) https://m.edsoo.ru/5f766bdf
Crene”b IUcCOonUanu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX :CTBO :B Bono Ho HLII;I " bubmmorexa LIOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPaX bubmmnorexa IOK
p = p P https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B pacTBOpax bubmorexa LIOK
P H p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaKkInu. BaxxHenme OKUCINTENN U buGnnorexa LIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexa HOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3agad pa3inyHbIX TUIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
1o teme "Xumuyeckue 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

40 anemenToB /1. . MenaeneeBa u bubmorexa LIOK

o https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBOUCTBAa HEMETAIIOB
AnoTponusi HEMETAUIOB (Ha IPUMEPE
41 KHCJIOpo/ia, cepbl, hocdopa u bubmorexa HOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriaepoaa)

4 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
I"ajtorenbl: HaxO0XKICHUE B IIPUPOJIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U bubmmorexa LHOK

- o https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxnenue
44 KHUCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
p p https://m.edsoo.ru/6b3255¢6
raJJoreHOB
JlaGopaTopHble U TPOMBITIVICHHBIS

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubanorexka HOK
[IpumeHeHne raJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHHUH
[TpakTrueckas padota Ne 4. Permenue

Bbu6nmuoreka [JOK

46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

"T"anoreun!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIC CIIOCOOBI MOTYICHUS,

Bbubnmuoreka [JOK

47
(bU3MYECKre U XMMUYECKHIE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue KucIopoaa U 030Ha

Bbu6nuoreka [JOK
48 OKCHIBI B TIEPOKCUJIBI
a p g https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amad pa3nmuyHBIX THIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJICHUE B IIPUPOJIC,
50 CH(I))CO6BI nonﬂ CHHUS (g)plsl:/micxne u bubmorexa [TOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
Bbu6nmuoreka [JOK
51 CepoBozopo, CyIb(puIbl
POBOZIOPOZL, CyIbOH https://m.edso00.ru/7¢875999
Kucnaopoaconep:xamue coeTuHESHUS
52 cephl é))cﬂo6eiHI:)CTI/Iil CBoﬁCTI; CEepHOM bubmorexa [IOK
pbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa LIOK

" p . f[ https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coenvHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMy4YeHUSs, PUINIECKUE U bubanorexa HOK
XHUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoacoaep:kaiye coeTMHEHUS

55 a3oTa I())COGGHEI)OCTI/I CBOMCTB a30THOH bubmorexa LOK

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

ABOTHBIC yIOOpEHHS

https://m.edso0.ru/12915059
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®docdop: HaxoXKAEHUE B IPUPO/IE,
CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U

Bbubnmuoreka [JOK

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

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

P l\[, Pt ' https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexka HOK
coeaunenuil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coequHeHUA"
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubmmoreka [JOK
(bU3HMYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHCHHE
Oxkcup yriaepoaa(ll), oxcu

62 e I:)y;(l\f/’) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé bubmorexa [JOK
yHIepon - YT https://m.edsoo.ru/dbaS8adf
coJn

63 Pemenue 3aga4 pa3aumyHbBIX TUTIOB bubmorexa HOK

Aatp https://m.eds00.ru/6029b609
KpemHuuii: HaxoKeHHE B IIPUPOJIE,
64 CIII)OCOGBI 1oJI elfm{ q)mniefmfe U bubmmorexa HOK
. . https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcun kpemuansi(I1V), kpemuueas bubanorexka HOK
KHCJIOTA, CUJIMKATHI https://m.eds00.ru/3170e7b1
bu6mmorexka [IOK
IIpuMeHeHne KpEMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI10, €ro nojaydeHue,

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

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmnorexa LIOK
https://m.eds00.ru/b624£801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "Hemetamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas padoTa mo teme bubanorexa HOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yabTaToOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
[lepuoanueckoii cucteMe XUMUUECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [TOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METAIIJIOB
OO6mue dpuznyecKkue CBOCTBa
72 MeTasuioB. [IpuMeHeHne MeTaioB B bubmmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3us bubanorexa HOK
METAIIOB https://m.edso0.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYCCKHUHN DSl HAPSKCHUH
75 MeTaJ'IJI'I)OB. O061mmue cnorc):olébl H(I))J'IyquI/ISI buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAIIJIOB
OO0mas xapakTepucTrka MeTamuioB [A-
76 rpynisl [leproauyeckoit cucteMbl bubmmoreka [JOK

XMMHYECKHUX 3eMeHTOB. HaTpuii u
Kaluii: moiay4yeHue, Gusndeckue u

https://m.edsoo.ru/e12¢26b3
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XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpynusl [lepruoauyeckoin cucteMsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

Bbu6nuoreka [JOK

77 .
KaIbIIUI: TIONy4eHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49¢0
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

73 JKEcTKOCTh BOJBI ¥ CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfaec9

79 ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U bubanorexka HOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMILIIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE

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

82 SKCHEPUMEHTAIBHBIX 33434 II0 TEME bubmnorexa LIOK
" p " https://m.edsoo.ru/27a4af43

MerTaIisl TIaBHBIX TOATPYIIT

OO6m1ast XapaKTeprUCTUKA METAIIIOB

23 nmo6ouHbIX moArpym (b-rpyrim) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX https://m.edsoo.ru/610d7431
9JIEMEHTOB
duznyeckre 1 XUMHUUECKHE CBOIICTBA

84 XpOMa U €ro COeAUHEHNH, UX buGnnorexa LIOK

p ’ https://m.eds00.ru/9911bef3

MIPUMEHCHHE

85 Baxwneliume coeMHEHNs Maprasiia. bubmmoreka [JOK
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IlepmaHranar xanus, €ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 Jkele3a U ero coenunenui. [lonyuenne bubmmorexa LIOK
’ ya https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
dusnueckye U XUMUYECKHAE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckye U XUMUYECKHAE CBOMCTBA
28 IIMHKA ¥ €r0 COCTUHCHUH, UX Bbu6nmuoreka [JOK
npuMeHeHue. [ uapoKCOKOMIIEKCHI https://m.edsoo.ru/blf2beal
IIMHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertasipl TOOOYHBIX TTOATPYIIIT
90 Pemrenue 3agad pa3iinyHbIX TUIIOB buGnnorexa LIOK
Aatp https://m.edsoo.ru/a8b83d&3
O00011IeHIE U CUCTEMATHU3ALIIS
91 U3VUYEHHOT'0 MaTepuaia 1o TEME buGnnorexa LIOK
" yi " p https://m.edsoo.ru/e91fe975
MeTtanibl
9 KonrtponsHast pabora o Teme bubnumoreka [IOK
"Merauibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHOM bubanorexka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumMuu B o0ecieueHun
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAyYHBIX METOAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe 110
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Hayunble mpuHIUITBI OpraHu3alnuu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIeHHBIE CITOCOOBI TTOTYICHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 OK aroliel cpeabl U ero 1 buGnnorexa LIOK
Py ator pea https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUS U 310pOBbE YEIOBEKA. 1 bubanorexka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas XumMun B | Bbu6nmuoreka [JOK
oOecIieueHn MUIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdroMepHbie 1 bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHus B CTPOUTENLCTBE. BakHeime
100 CTPOUTENILHEIE U KOHCT MOHHEIE 1 bubmmorexa [IOK
p pyKH https://m.edsoo.ru/61¢69003
Marepuabl
XUMHSA B CEIILCKOM XO3STCTBE.
101 Opra"gndeckre U MUHepaJIbHbBIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
o TeMe https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAS 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroma, HWOH, MOJIEKyJa,
BAJICHTHOCTb, ANIEKTPOOTPHUIIATENILHOCTb, CTETEeHb OKHCIICHHS,
XUMHUYECKass CBS3b (G- WU T-CBSI3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTasell, KpHCTaIMYecKass pemeéTka, MOjb, MOJSApHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIPATHI, YIIIEPOIHBIH
CKesleT, (YyHKIMOHaJbHAsl TpyMMa, paguKal, HU30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpyKTypHas, TeoMmMeTpuueckas  (uwmc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUH psA, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- U a30TCOJEpIKAIIUe COCTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BelecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHAYECKHX peaKIuil (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMUYECKHE, PEeaKIIMM HMOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble M HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsT JUCCOIMALNS, CTETIEHb AMCCOLMAINH, OKUCINTED,
BOCCTQHOBUTENIb,  DJEKTPOJIU3, CKOPOCTh XHUMHUYECKOM  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 ITHCCOIMAINH,

[Tepuonnueckuit 3axoH JI.M1. MenneneeBa, 3aKkOH COXPaHEHHsI MAcCChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XMMHH, MHUPOBO33PEHUYECKHE
3HAHHUS, JIEXKAIIUE B OCHOBE IOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBJICHHUH, COBPEMEHHBIE TPEJCTABICHUS O CTPOECHUU
BElIECTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

13 MpeICTaBICHUS 0 MeXaHHU3Max XUMHYECKHX peaxkuui,

TCPMOAUHAMHUYCCKUX n KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MMPOTCKAHUSA, O XUMHUUCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHUHU U
0e30ImacHOM HCIIOJIb30BaHNU BaKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCcCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIO0BCKAa

1.5

oOuiyie HaydHble NMPUHIUIBI XMMHUYECKOTO MPOM3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHakKa, MeTaHoja, IMepepadoTKH

HeTH)

CdopmupoBaHHOCTH YMEHUIA BHISBIISTH:

2.1

XapakTepHble TPU3HAKM M  B3aMMOCBA3b HW3YUYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHATHSAMHU U TPEACTABICHUSIMU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSA M OOBSICHEHUS

CYUTHOCTH MaTepuaibHOrO €MHCTBA MUpA

ChopmrpoBaHHOCTH YMEHHSI HCIIOJIb30BATD:

3.1

HaAaMMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOAHOI0 COmo3a
TGOpGTH‘IGCKOﬁ u HpHKHaﬂHOﬁ XAMHU W TpPUBUAIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJacCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHHMS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB

CopMUpOBaHHOCTH YMEHHS KJIACCHU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs H

KPUTEPHU IS KJTAaCCU(PUKAIINN N3y4aeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU IS KITAaCCU(PUKAIINN N3y4aeMbIX XUMUYECKHX 00BEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBy PEarupyrolMX BEIIECTB,
TerioBoMy 3(PQeKTy peaknuu, W3MEHEHUIO CTEleHeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHMHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cuctemsr [I.U.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, P

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHH




ChopMupoBaHHOCTH yYMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX SJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHUH IO

nepuoam U rpynmnam

ChopMUpPOBaHHOCTh YMEHHSI COCTAaBJIATH YPABHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

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

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

7.2

YpaBHEHUsI pEaKIUi pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peaklUii HOHHOTO 0OMEHa, YUUTHIBas YCIOBHUS, MPU KOTOPBIX

OTHU pC€aKUU UAYT 10 KOHIA

7.3

peakmuii THUAPOIH3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIOCOOHOCTH OpraHMYECKUX COCOUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOTO BIIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiiy pa3InyHbIX

MEXaHU3MOB MPOTEKaHMsI peaKLuit

8.2

XapaKTCPHBIC XHWMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIIUCAMH YPAaBHEHUM XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEPH30BaTh COCTAB U BaKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpynmnaM coeMHeHuM (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIBI, COJIH;
YTIEBOAOPOABI, TPOCThIE d3(PUPBL, CIUPTHI, (DEHOIIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIOXKHBIE 3(UPBI, KHUPHI, YTIEBOJIBI, AMHUHBI,

aAMUHOKUCIIOTBI, OETTKN)

10

ChopMupOBaHHOCTh YMEHHUS TPOBOAUTH PACUETHl IO XUMHUYECKUM
dopMynaM M ypaBHEHHMSIM XMMUYECKHX PEaKIHMi C HCHOJIb30BAHUEM

(U3UIECKUX BEJTUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
U3 UCXO/IHBIX BEIECTB JTAaHO B BUJE PAcTBOpA C ONPEACIEHHON MacCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM J10J1H, BBIXO/Ia MPOJAYKTA PEaKIIUU

10.3

TEIUIOBOTO AP eKTa peakui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

M0 HaXOXKJICHUIO XUMUYECKOU (POpPMYITBI BElIecTBa




11

Brnanenue cucremMoil 3HaHHMI O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE MPUMEHSTh
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W A
OOBSCHEHHUS] XHUMHUYECKUX SIBJICHHHA, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATH (MCIOJB30BaTh) 3HAHUS O
COCTaBE U CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3ZUPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBICHUS;
CUCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M MPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; s HPUHATUA

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUH
OKCHEPUMEHT (TOJIyYeHHE W W3YYCHUE CBOWCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU YIIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOICPIKAIIMX OPraHMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBLHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHUEM IPaBHI
Oe3zomacHOTO  OOpamieHWsi ¢  BemeCTBaMH W J1abOpaTOpHBIM
obopynoBanueM; (HOpMyITHPOBATH IENIM UCCIICIOBAHUS; TIPEICTABISTH B
paznuuHON  (opme pe3ydabTaThl AKCIEPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NTOCTOBEPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOUCK
XUMHUYECKON MH(OPMAILIUK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(oOpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C ITOCTABICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~ yMEHHUSI MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OE€30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJCTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBUSI HA  JKHMBbIE  OpPraHHU3MBbI
OTpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaeinbHOMI
JOMyCTUMOW KOHIICHTpAIlUKA, W TOACHATH HAa MpUMEpax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEIHOTO BO3JECHCTBUS HA OpraHU3M

YECJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHHUs aToMma. Pacmpenenenue
AJNIEKTPOHOB IO JHEpreTHueckuM YypoBHAM. Kilaccupukanus XuMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BaieHTHbIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux odiemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

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

1.3

BanenTtHocTh. DnekTpooTpuaTeNnbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbsl xuMudeckoli CBs3M (KOBaJIeHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYISIpHBIC B3auMOieicTBUs. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KpHUCTaNIMYECKUX

peiméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

1.5

XumMuueckas peaxuus. Knaccudukamms XUMHYECKUX peakuuii B

HEOPraHUYECKOU U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHS MAcChl BEILIECTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HEeKTh XMMUYECKUX peakiuil. TepMoXuMHUyecKre ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIHAIOIINE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

Dnexrponutuueckas auccoruanus. CuibHble M crnabbie snekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCNas, HeWTpanpHasi, IienoyHas. CreneHb

nucconuanu. Peaknuu HOHHOT0 0OMeHa

1.10

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

pacTBopa

CrniocoObI BbIpakeHUsI KOHIEHTPALMK PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACHIIICHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

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

pa3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOro Oananca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coeuHeHnil. HoMeHkaTypa HeopraHn4eckux

BEILIECTB

2.2

XUMHUYECKUE CBOWCTBA BAKHEUIIMX METAUIOB (HATPHUH, Kalul, KaabIUi,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITIOCOOBI IMOJIY4YCHH MCTAJIJIOB

23

XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COEAUHEHUH  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K Pa3JIMYHBIM

Kj1accaM

2.5

#H#HPart## nenTrUKaus HEOPraHUUECKUX coeMHeHN. KauecTBeHHbBIE

pCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHNYCCKOI'O CTPOCHUMA OpraHu4CCKUux
coequHennii A.M. BytiepoBa. YTriepoaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpaTtHOCTP XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crtpoeHus Mosuekyi. ['omonoru. I'omonornueckuii psan. MzoMepus u n3oMepsl

3.2

[lonsatue o  ¢yHkuuoHanpHOW  rpynme.  OpueHTanmoHHBIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccudukanuym oOpraHudeckux BemiecTB. HomeHkmartypa
OpraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBHUAJIbHBIE Ha3BaHUS

BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOHOpaIUKAIBbHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHEe O

Hykaeoduie u snekrpodune. [Ipapmio Mapkosaukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, Hu3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxnoankanel. Cneun¢puka CBOICTB IMKJIOATKAHOB C MaJlbIM

pasMepoM I1ukIa. Peakiuu mprcoeIMHeHNs U paJuKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peakUUU MPHUCOEIUHEHHs (TaJIOreHUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTallus), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomblieHHble M Ja0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XHMMUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs U noaumepusanuu. Ilomyuenue




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJOTeHUPOBAHUE,
THIPUPOBAHUE, TUIpATAIUs, THIPOTAIIOTEeHUPOBAaHKUE) KaK CIoco0 MOydeHus
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakinuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU UIS CBApKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTHUJICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TNPHUCOSAWHEHHs (TMIpPUPOBaHUE, TaJoreHupoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue Oenzoua.
OcoOCHHOCTH XWUMHYECKHX CBOMCTB cTHposa. [lommmepusaius cTupoa.

CriocoOsl MmosTydeHus U IPUMEHEHUE apOMaTHYECKUX YTIIEBO0POIOB

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJU4Ud
THAPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOJyYEeHHUS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonydyenue »oTaHoONa: peakuuss OpOXKEHHS TUIIOKO3bl, TUApATallus HSTUJICHA.
DOTUICHIJINKOb U TIMLUEPUH KaK MPEeICTaBUTENM NMPEAETbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®denon. XuMHUYECKHe CBOWMCTBa (heHONa (peakiuu C HATpUeM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue penona

3.12

AJIB,Z[@I‘I/I,Z[LI. XHUMHUYECKHE CBOMCTBA MNPpCACIIbHBIX AJIbACTUAOB: THUAPUPOBAHUC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuusi «cepeOpsHOro
3epkaia», B3aumoaeicteue ¢ ruapokcuaoM meau (II). [Momyuenue npeaenbHBIX
abJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aleTwieHa. AIIeTOH Kak

npeaACTAaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKkuu OKUCIICHUA all€TOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOHCTB MypaBbUHOW KUCIIOTHI.
HOHY‘-IGHI/IG HpelleJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIKaHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. Briciue mpenenbHble U

HCMIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnbie 3hupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparumMocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(PHPOB B
NUIIEBOM M map(roMepHON HPOMBIINIICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCIEHUE. [HWApONM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap6OHOBI>IX KHUCIIOT

3.15

XWMHYECKHUE CBOMCTBA [IJIIOKO3Bl: PpEAaKUUU C Yy4aCTUEM CIIMPTOBBIX H




aJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUEHUE B KU3HEIEATEIBHOCTH OpraHusma. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBamoomue U HEBOCCTaHaBIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmaja, IJIMKOTe€Ha W ILeJUIoo3bl. Pu3nueckue CBOHCTBA KpaxMaiga u
LEJUTI0NI03bl.  XUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJOM. XHMHUYECKHE CBOMCTBA LEJUIIONO3bL: THUAPOJIN3, MOTyYCHHE
a¢upoB 1eTrON03bl.  [loHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHHs. AHUIUMH KakK MPEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKHE CBOWCTBA aHWJIMHA: B3aUMOJCHUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lomydeHue aMMHOB QJIKWJIMPOBAHHEM aMMHaka U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTHI Kak aM(OTepHbleé OpraHMYeCKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasymomue Oenku. XUMHUYeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JCHATYpalus, KAUeCTBEHHBIC (LIBETHBIC) PEaKIHH

Ha OenKun

3.18

CrpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYISIPHBIX
COEIMHEHMI: peakIy MOoJUMepU3ali U HoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HParH# nenTnukanus opraHmuecKux coeuHeHuil. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

['enernueckas cBs3b MEKY KJIaCCaMU OPTaHUYECKUX COCTUHEHUN

XUMUS U )KU3HD

4.1

Xumus B TOBCeIHEBHOM xku3HU. [IpaBmma OezomacHOW pabOThI C E€AKUMH,

TOpHOYMMHU U TOKCUYHBIMHU BEIICCTBAMU, CPEACTBAMU OBITOBOM XUMHH

4.2

Xumus U 310pOBbe. XUMUS B MEAULIUHE. XUMUS U CEJIBCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI U SHEPreTUKa: NMPUPOIHBIA W TOMYTHBIH HEePTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepadboTka (MPUPOIHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)

4.3

XuUMHST ¥ DIKOJOTUS. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelpl U €ro
nocnenctBus. Oxpana ruapocdepsl, TOUYBBI, aTMOchepsl, (GIopsl U GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTX0M0B M MOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHCPTHUU
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O6H_II/IC MMpEACTABICHUA O IMPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BElIeCTB (Ha TMpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOThHI). UEpHas u
uBetHas  metauryprus.  CTEKs0 UM CWIMKaTHasg  IPOMBIIUICHHOCTb.
[IpombinieHHas  opranuudeckas  xumusa.  CpIpb€ I OpraHUYECKOU

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM 00bEMY OHOTO U3 YUYACTBYIOIINX B PEaKIIUU

BCIICCTB
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#H#HPar#Ht#PacuéTel TemoBoro 3pdexTa peakuuu

53

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

54

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

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

5.5

HH#HPar#Ht#Pacu€Tel MaccOBOI MM 0OBEMHOM 10U BBIXOA MIPOAYKTA PEAKIHH

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 MAaCCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

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

KOHIICHTPALIUS», «PACTBOPUMOCTB)»

5.8

###Par###Hax oxxieHre MOJIeKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA M0
€ro INIOTHOCTH MU MAaCCOBBIM AO0JIAM 3JICEMCHTOB, BXOAAIIUX B €I'0 COCTAaB, UJIN I10

IIPONYKTaM CTOPaHUs




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- O.C.I'abpuensn, U.I'.Octpoymos, C.A.CnankoB. Xumus 10 kinacc YueOHUK 1151
obmeobpaszoBarenbHbIX opranu3anuii, Mocksa, «IIpocsemienue» 2024r
- O.C.I'abpuensn, U.I'.Octpoymos, C.A.CnaakoB. Xumus 11 kinacc YueOHUK 115

obmeobpaszoBarenbHbIX opranu3aiuii, Mocksa, «IIpocsemienuey 2024r

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
- A.A Kagepuna, ['.H.MomnuanoBa, M.I'.Cnactuna Xumus TemaTudeckuii

koHTpousb 10-11 kmaccsl MockBa M3natensctBo «HanmonansHoe o6pazoBaHue)

2023r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoteka [IOK
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