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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpEHEro 00I1ero oopa3zoBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepannny», TpeboBaHM K pe3ysbTaTaM OCBOCHUS
benepanbHOI o0OpasoBaTenbHOI IPOTPAMMBI CPEIHETO o01ero
oopazoBanusi(POIl COO), npeacraBieHHbIXx B DenepaabHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHOoro mnpeaMmera «XUMHsD» B oOpa3oBaTelbHBIX Opranu3zanusx Poccuiickoii
Genepanyy, peanu3yOIIUX OCHOBHbIE 00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKEHUN «CTpaTernu pa3BUTHA BOCHUTaHUS B Poccuiickoi
deneparuun Ha niepuoa 10 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIIyOJIEHHOTO HM3y4YeHUS 3aHUMAET BAXKHOE MECTO B
CHUCTEME eCTeCTBEHHO-Hay4yHOro oOpazoBanust yuammxcs 10-11 xmaccos.
W3yyenue mnpeamera, pealiddyeMoe B YCIOBUSX JU(PHEpPEHIIMPOBAHHOIO,
npodUILHOTO OO0y4YeHMs, NPHU3BAHO OOECIEeUUTh O00IIc00pa3oBaTEIbLHYI0 U
OOILEKYJIbTYPHYIO TMOJTOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOJIMMYIO IS
aJlanTaluy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HH B COLUYME, a TaKXKe JJIs
OpOAODKEHUsS OOyYeHHs B OpTraHM3alUgX MPOPecCHOHATBHOIO OO0pa3oBaHMs, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON U3 TPUOPUTETHBIX AUCIUIUIMH.

B nporpamme mno XMMHM Ha3HAuY€HHUE MpeaMera «XHUMHS TOJy4aeT
NOJpOOHYI0  MHTEPIpPETalrdi0 B  COOTBETCTBUM C  OCHOBOIOJIAraroIIUMHU
nosoxkeHusiMu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LENEH, COAep KaHUS,
pe3yabTaToB O0y4YeHHs] M TpPeOOBAHMN K YPOBHIO IOJATOTOBKH BBIMTYCKHHKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMBIE MPOrpaMMOM 10
XUMUH QYHKIIUH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3alus KOTOpoH obOecreynBaeT
MOJlydYeHUE MPEJCTaBICHUS O LEsIX, COAEp)KaHWU, OOIIeill cTpareruu
00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS O0YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-TUIAHUPYIOLAs, KOTOpast npeaycMaTpuBaeT
ONpeJeIeHUE: NPHUHIMIIOB CTPYKTYPHUPOBAaHHUS M IOCIEA0BATEIbHOCTH
U3y4eHUs Y4eOHOTro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENbHBIX JIOCTHKEHUH OOydarommxcs B
pamMKax MTOTOBOHl arrectaiud B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
’K3aMEHa M0 XUMUMU.

[Tporpamma a1 yriayGiaE€HHOTO U3yUEHUS XUMHHU:



e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduiei, mperycMaTpuBaeT
pacrmpesielieHie W CTPYKTYPUpOBAaHHE €ro Mo KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUAM/pa3ieaM Kypca;

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

e IMpe/iaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3Y4YEHHUS Yy4yeOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX 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 0Opa3oBaTeIbHOU
IPOrpamMMBl CPEIHETO o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATENIBHBIX  JEUCTBUH  OOydYaroIerocss IO  OCBOCHUIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTrPaMME MO XMMHHU IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. 3a mpelnelaMd YCTAaHOBJICHHOM MPOrpaMMOM MO  XUMHUHU
00s13aTeNIbHOM (MHBApUAHTHOM) COCTABJIAIONICH COJEepKaHUs y4eOHOro ImpeaMera
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTHBHON COCTaBIISIOIIECH,
KOTOpasi JOJKHA OIpPENEeNsThCS B COOTBETCTBHM C HANpPaBJIEHHUEM KOHKPETHOIO
npouis o0yueHusl.

B cootBercTBUM ¢ KoOHueNnTyaidbHbiMU moJoxeHusMu DPI'OC COO o
HAa3HAUYEHUU TMIPEAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B CHUCTEME
mudpepeHIMpoBaHHOTO OOYYEHHS HAa YPOBHE CpPEAHErOo OOIIero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HMsS HANpaBlIeH Ha peaJu3aluio
INPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  TOJYyYEeHHUS]  XUMHUYECKOIO
o0pa3oBaHMsi B paMKax M3Yy4YeHHUsS CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLIMIUIMH B By3aX M OPraHU3alUAX CPEIHEro MNpoPecCHOHAIBHOTO
oOpazoBanusi. B 3Toil cBA3M wu3yuyeHHe MpeaMera «XHUMHUS» OPHUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclidpeHHe U  YIIIyOJIeHHe TEOpPEeTHYeCKO u
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BHIOPABIIMX ONpPeneNEHHbIN Tpoduib
00y4eHHs1, B TOM YHCIIE C TEPCIEKTUBON MOCIEIYIOUIErO MOTYYEHUS XUMUYECKOTO
00pa3oBaHus B OPraHU3aIUAX MPOoPECCHOHAIBHOTO 0Opa3oBanus. Hapsmy ¢ atumMm,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOrpaMMBbl CpeaHEro ooOImero oOpa3oBaHUs
U3ydeHue rmnpeamera «XuMHUS» OPUEHTUPOBAHO TAaKXKE HA pelIeHue 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 mpeaMera «XUMUsS» Ha ypOBHE YriayOJIEHHOTO M3ydeHUs
ABIIAIOTCSL YIUIyOsn€HHble Kypcbhl — «Opranudeckas xumusi» U  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3alMi COJEP)KAHHUS 3THX KYpCOB B IporpamMMe II0 XHMHH 32 OCHOBY
npunatel nonoxkeHuss GI'OC COO o paznuumsx 0a30BOro u yriryOJIEHHOTrO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD COCTABIIIET COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCAIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CHUCTEMa
3HAHMIM MOJYy4aeT ONpPENEIEHHOE TEOPETUUYECKOE JIONMOJHEHHE, I03BOJISIOIIEE
OCO3HAaHHO OCBOUTb CYIIECTBEHHO OOJbIIMH 00BEM  (PaKTOJOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3Yy4YEeHHMsS MpeaMera obecreueHa
BO3MOXKHOCTh 3HAQUMTEJILHOTO YBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHHUN HA OCHOBE PACIIMPEHUs U YIIIyOJIeHUs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUSl PEaKUUi, pacCMaTPUBAEMbIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoaMHaMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuoandeckoi
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 ¢ TOYKU 3PEHHS MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (HOpMUPOBAHMEM  MpeACTaBiIeHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILLECTB.
B kypce oprannueckoil XUMHUHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEIMHEHUH yzenseTcss 0c000e BHUMAaHKME BOIpPOcaM 00 3JIEKTPOHHBIX 3P (deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKIUl.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHS IJIs1 KJIACCOB OMpeeaEHHOro mpoduis (TIaBHbIM
oOpazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmmel cucreme
NPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHbIEC MTpeAMEThl. Tak, Hampumep,
B COJCP)KaHUMU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHue OyIyT UMETh 3JEMEHTHl Y4eOHOTro Marepuana mo odmiei xumuu. [Ipu
U3y4YeHUU TMpEeAMETa B JIaHHOM Cllydyae akKIeHT OyJaeT ciellaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIUH, 3aKOHBl TEPMOAVHAMUKH, DJIEKTPOJIN3A, NPEICTABICHUS O
CTPOEHHH BEILECTB U IPYroe.

B TO e Bpems B coaepkKaHUM IpeAMeTa Uil KJIACCOB  XUMHUKO-
ouosnoruueckoro npoduias OoNbIIU yIeNbHbIN Bec OyleT UMETh OpraHuyecKas
xumusi. B »3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTh it Oosee
OOCTOSITEIPHOTO ~ PAacCCMOTPEHMsSI  XMMHMYECKOM  OpraHu3alluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYypHbIE€ KOMIIOHEHTBI, KaK JIMMUIbI, OCNKH, YIJIEBOAbl, HYKJIECHHOBBIC
KUCJIOTBI U apyrue. [Ipn 3TOM 3HaHHS O COCTaBe M CBOWCTBAxX IPEACTaBUTEINICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM ISl WU3y4EeHUs
CYILIHOCTH TIpOLecCcOB (POTOCUHTE3A, AbIXaHUSs, MUIIEBAPECHHUS.

B mnane ¢QopMupoBaHMS OCHOB HAydyHOI'O MHUPOBO33PEHHUS, OCBOCHHUS
oOLIeHaYyYHBIX METOOB IMO3HAHUS U OMbITa MPAKTHYECKOTO MPUMEHEHHUS HayUYHbIX
3HaHUU HW3y4YEeHHE MpeaMeTra «XUMHs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaIMeTHbIX obOsactelt «EcTecTBEHHO-Hay4yHble NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «PyccKkuil sI3pIK U IUTEPATypay.

[MIpu wu3ydenun yueOHOro mnpeameTra «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeJHero obiiero obpazoBaHus (Ha 6a30BOM
YPOBHE), 3ajjaueii IEPBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMHPOBAHUE OCHOB
HAayKM XHWMHUU Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yU€HHUs IMpeIMeTa Ipeanosiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMHpOBaHME TPEACTABICHUI: O MAaTEpUAIBHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX U IO03HABAEMOCTH SIBJICHUU IPHUPOJBI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOJeM
AKOJIOTUYECKOMN, SHEPreTUYECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUM 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 CpeEsIE;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIUX B OCHOBE XUMHUYECKOH
COCTaBJIAIOLLIEHN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HAa PAa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMUYECKHX PEaKLHH, O



XUMUYECKOM PAaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IIKUX
HAyYHbIX MPUHIUNAX XUMUYECKOTO MIPOU3BOJICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU 11 OOBSICHCHUS
KITFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOM XUMUH, JJII OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAMOTHOTO peuieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIKM3a U OICHKHU C TO3HIINI IKOJIOTHIECKON 0€301MacHOCTH MOCIIEICTBHM
OBITOBOM M MPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKa, CBSA3aHHON C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJB30BAaHUEM U  TepepabOTKOMN
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
npenMera  «XuMus» Ha  YrUIyONEHHOM ypoBHE 0COOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKUE TN U 33791, KaK:

e BOCINUTAHHE YOEXKIAEHHOCTH B T[O3HABAEMOCTH 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
CrocoOHOCTeH oOywaromuxcsi, (HOpMUPOBaHHE 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 (opMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhl, IPUOOPETEHUE ONBITa OOIIECTBEHHO-
TMIOJIE3HOU SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO61iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUCHUS XUMHUHM HA YTITyOJIEHHOM
YpOBHE cpeaHero obmiero oOpa3oBanus, coctaBimsier 204 waco: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEJeI0).



COJEPXAHUE OBYUYEHUA
10 KJTACC

OPT'AHUYECKAS XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HauYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUA. BajnieHTHbIE BO3MOXKHOCTHM aTroMa yriaepoaa. XHMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbl TUOpUAM3AUMU aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBSI3M (OOMEHHBIN U JOHOPHO-
aKIenTOpHbINA). TUIBl TNEpEeKphIBAaHUS aTOMHBIX OpOWTalield, G- W T-CBA3MU.
OpnuHapHasi, 1BOMHAs U TpouHasi cBsa3b. CrocoObl pa3pbiBa CBS3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsiTue 0 cBOOOOHOM panukane, Hykiaeoduie u
3IIEKTpOPuIIE.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYECKUX COEIMHEHUH. MOJEeKYyJIsIpHbIE U  CTPYKTYpHbIE  (OPMYJIBI.
CtpykrypHble (QOpMYJbl pPa3IUYHBIX BHAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenerHass. M3omepus. Buabsl u3oMepun: CTpyKTypHas, HNPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U ME30MEPHBIN YPDEKTHI).

[IpencraBienne o kinaccupukanmum opraHndeckux BemiecTB. [lonstue o
¢ynkmonanpHoOU rpynne. ['omosorus. 'omonoruueckue psaasl. CucremMaTudyeckas
HOMeHKJIaTypa opranuwdeckux coenuHenuid (IUPAC) u TpuBmanpHBIC Ha3BaHUS
OT/ACJIBHBIX MTPEACTABUTEIIEH.

Oco0OeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHHWE C oO0pa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHl IO MPEBPALICHUIO OPraHUYECKHX BELIECTB IPU HArpeBaHUU
(riaBnieHue, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanbl. 'oMosiornueckuil ps ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuan3aiusl aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
AJIKaHOB.



XVUMUYECKUE CBOWCTBAa QJKaHOB: pEaKLUMU 3aMELICHUs, W30MEpHU3aluH,
JNETUAPUPOBaHMS, LIMKIN3ALNUY, TMPOIN3a, KpekuHra, ropenus. [Ipeacrasnenue o
MEXAaHU3ME peaklnil paJuKaJIbHOTO 3aMEILECHUSI.

Haxoxnaenue B mpupoae. CriocoObl MoyuyeHus: ¥ MPUMEHEHNE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHMSI M XUMHYECKMX CBOMCTB MajblX (IIUKJIONpPOIAH, LUKIOOyTaH) H
OOBIYHBIX (IIUKJIONIEHTAH, ITUKJIOTEKCaH) IUKIoadkaHOB. CIoCOOBI MOJYyYEeHHUS U
NPUMEHEHHUE ITUKI0ATKAHOB.

Ankenpl. ['oMooruaeckuii psii amkeHoB, obmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AalKeHOB, SP°-
rudpuansanysi aTOMHBIX OpOWTaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (LMc-TpaHc-) u3oMepus. PuU3NUECKHME CBOWCTBA AJIKEHOB.
XUMUYECKHE CBOMCTBA: pEaKUUU MPHUCOCAMHEHHUS, 3aMEUICHHUS B (-TIOJIOKEHHE
IIPU JBOMHOM CBsI3M, MOJUMEpHU3auuu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHBIC peakuy Ha IBOHHYIO CBsI3b. CIIOCOOBI TIOMYyUYEHUSI M IPUMECHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsUKEHHBIX  AWeHoB, 1,2- wu  l4-npucoenunenue. Ilonumepuszanus
CONpsKEHHBIX TUEHOB. CrocoObI MOTy4YeHNs U TPUMEHEHNE AJIKaIUEHOB.

AnxuHbl. 'oMOI0rH4ecKuil psii alkKMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
rubpuan3aius aTOMHbIX opOuTanen yriaepoaa. dusznueckue CBONCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKkIUH  MNPUCOCAWHEHUs,  AUMEpU3ALUUd U
TPUMEpPHU3ALNHU, OKACIEHU. KUCIOTHBIE CBOICTBA aIKMHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakliuu Ha TPOIHYIO cBsI3b. CIIOCOOBI MOJTy4EHUs
Y IPUMEHEHHUE aJIKUHOB.

ApomaTHyeckue YrieBoJOpoabl (apeHbl). ['OMOJIOrMUECKHil psl apeHOB,
oOmas Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYNbl OeH3osa. Pu3nueckue CBONCTBA apEHOB. XHUMHUYECKHE
cBOiicTBa O€H30J1a U €ro rOMOJIOIOB: PEaKIMU 3aMEeIlEeHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJAHOM pajuKalie, PEaKIUH MPUCOEIUHEHUS, OKUCICHHE TOMOJIOTOB
oenszona. [IpeacraBneHue 00 OpUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENed B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THUIPOKCWIBHOM, aMHUHO- W HUTPOIPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lonmmmepusamus 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 TPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOr€HNPOU3BOJHBIX YIVIEBOJOPOAOB. Peakiuun
3aMEIIECHHs] TaJlOTéHa Ha TUAPOKCOrpyNIy, HUTPOrpyNIy, UAHOTPYIIIY,
amuHOrpymnmy. JleiicTBUE€ Ha TrajlOr€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa miénoyu. B3auMoaencTBUE NUrajJOreHalKaHOB C MarHue€M W IUHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnons3oBanue
TaJIOTEHIPOU3BOIHBIX  YIJIEBOJIOPOJAOB B OBITY, TEXHHKE ¢ TPU CHHTE3C
OpPraHUYECKUX BEUIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
u3ydeHue (U3MYECKUX CBOMCTB YII€eBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxkuuii yrieBoJOpOJOB Pa3jMUYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON WM
VOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajaus, B3aWMOJECHCTBHE alETUIIEHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHApyKEHHUE
yriepoga YW BOAOPOAA B OpPraHUYECKUX BEIIECTBAX, ITOJIYYECHHE OTUJIEHA H
W3yYEHHE €ro CBOMCTB, O3HakomyieHHE ¢ Koyuiekiusamu «Hedpts» u «Yronby, ¢
oOpa3namMu  IUTACTMAcC, KayuyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOAOPOIOB U FAJIOI€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucsopoacoaep:kamue opranudecKue coelMHeHHs.

[IpenenbHbie ogHOATOMHBIE cHUPThl. CTpoeHHE MOJIeKyad (Ha mpuMepe
MeTaHoJa W 9TaHona). ['oMonoruuyeckuit psg, oOmas Qopmyrna, U30MepuUs,
HOMEHKJIaTypa U Kilaccuukamus. Dusnueckue CBONCTBA  MPEENIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIoponHbie CBSI3M MEXIAYy MOJEKYJIAMH CIUPTOB.
XHWMUYECKHE CBOWCTBA: PEAKIMHM 3aMEMICHUS, JETUJpaTalld, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHWYECKUMHU W  HEOPraHUYECKHUMH  KHUCIIOTAMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIAa U METaHOJa
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUsS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢dupsl, HOMEeHKIaTypa U u3omepus. OCOOEHHOCTH (PUUYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHl — STUJCHIJIMKOIL U ThUlepuH. DPu3ndeckue u
XUMHUYECKHE CBOWMCTBA: PEAKUMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKUMHU KHCIIOTAMH, KayeCTBEHHAs pEaklUHUs Ha MHOTOATOMHBIE
cnupThl. IIpencraBienre o MexaHU3Me peakluil HYyKJIeO(UILHOTO 3aMEIEHUS.
HleiictBue Ha opranu3m 4enoBeka. CrocoObl TMOJy4YEeHUS U MPUMEHEHHE
MHOT'OQTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIbI H
oenzonbHOrO sAnpa. duszmueckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMUYECKUX



cBoMCcTB ¢eHona. KauecTBeHHble peakuuu Ha ¢eHon. TokcM4HOCTh (eHona.
CrniocoObl osrydenus v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS — allbJETU]IbI U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['OMoIOTHYECKUE PsIIbl albJIETHIOB U KETOHOB, O0Ias
dopmyna, uzomMepuss U HOMEHKiIaTypa. DPU3NYECKUE CBOMCTBA aJbJETHIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA aJIbJETUIbI.
Crioco0blI oSTyueHusl ¥ MPUMEHEHHUE allbJeTUIOB U KETOHOB.

OnHOOCHOBHBIE TIPEENbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCHOT. M3omepus 1 HOMeHKIaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHUCJIOT. XMMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakius STepuUKalMM, peaKkUUd C YYacTUEM YIJIEBOJOPOIHOrO pajHKaa.
OcoOEHHOCTH CBOWCTB MYypaBBUHOW KUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oc00EeHHOCTH CBOWCTB HEMNpPENETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCJIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHUHOBAS, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOyYeHUsI U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMmonoruueckuit psin, oOwmas dopmyna, U30Mepus H
HOMEHKaTypa. PU3NYECKHUE U XUMHUYECKHE CBOMCTBA: TUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenne, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCTION M meno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJAEPIKAIINX OCTATKU
HEIpPEAEIbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

Mpb114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IEHCTBUE.

OO6mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBoaoB (MOHO-, -
U monucaxapuasl). MoHocaxapuIsl: TIIIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. Ou3znyeckue CBOMCTBA M HaXOXAeHUE B mpupoje. PoToCUHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHOM
Ipyni, CIOUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU OpraHusMa. Jlucaxapuasl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ 'napoaus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonucaxapuael: kpaxmann,
INIMKOTEH W Hewnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HeJUTroNo3bl.  DU3MUYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAYECTBEHHAs pPEaKusl C HOJO0M. XHUMHYECKUE
CBOMCTBA ILIEJUTIOJIO3BI: TUIPOJIN3, MoMydyeHue 3pupoB Leunono3bl. [lonstue ob
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA B ajJbJETU]l HAa pacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CHUPTA AWUXPOMATOM Kaiius (BO3MOXKHO HCIIOJIh30BAHUE
BUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIMA Ha aNbICTHUABl (C THUIAPOKCHIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
rugpokcuoMm meau(ll), xuMuueckue CBONCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MOKO3bl ¢ ruapokcuaom menu(ll), B3aumoneiictBue
Kpaxmajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4d 1Mo TeMaM «CIupThl U
denons», «KapooHoBbie kHCIOTHI. ClI0XKHbBIE YPUPHI».

A3oTcoaep:xaiiue OpraHudeckue coeJuHeHms.

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

AHWITMH — TIpEACTaBUTEIh aMHHOB apomaTrudeckoro psga. CrpoeHue
aHwInHA. B3anMHOE BIMSHUE TPYNI aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHble peakiuy Ha aHWIMH. CrocoObl
NOJIyYeHUs] ¥ NpuUMeHeHue anudaTuueckux amuHoB. [loidyueHue aHuIMHA U3
HUTPOOEH30171a.

AmvuHOKHCITOTH. HoMeHkaTypa u nzoMmepusi. OTaenpHbIe IPEICTABUTENN 0L
AMUHOKHWCJIOT:  TJIMIUH, aJaHuH. @OU3WYecKkue CBONCTBA  aMHUHOKHUCIIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHCIOT KakK aM(OTEpHbIX  OpPraHHMYECKHUX
COCIMHEHMM, peakiusi MOJUKOHACHCAIMK, O0pa3oBaHHWE TMENTHIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THUAPOJINA3 TIEHTH/IOB.

benkn kax mpupomsbie monmmepbl. [lepBuuHas, BTOpUYHAS W TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, IEHATypalus,
KaueCTBEHHbIC PEaKlUU Ha OCJIKH.

DKCHEepUMEHTANIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHUi:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEJIKOB NMPU HArpeBaHUH, IIBETHBIC
peakiuu Ha O€NKH, peIIeHWE OKCICPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A30TcoJepKalllue  OopraHuyeckue  coeAuHeHuss» U «Pacmo3naBanue
OpPTraHUYECKUX COCTUHEHUID.

BbicokoMoieKyJISIpHbIE COeTMHEHUS.

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COSAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJTMMEPHU3AIINN, CPEIHSIS MOJICKYJIIpHAs



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 OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATHUH, TPHUHATHIX B OTACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE 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, OENKW, YIJIEBOIBI, JKHUPHI, HYKICHHOBHIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOMTaeMbIE, TOTUIHBO.

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

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX siaep. XUMudeckuid anemeHTt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmnpeneieHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAIISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATENBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.1. MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA W IleproandecKkoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. J3HA4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBs3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AaKLENTOPHBIN. JHEPrus U IJIMHA CBsA3U. [0NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECTUHEHUN
AJIIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemecTtBa  MONEKYISpHOTO M HEMOJEKYJISIPHOTO  CTPOEHHMs.  THIIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauusa. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.



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

Knaccudukanusa XuMHUeCKUX peakluidi B HEOPTaHUYECKOW M OpraHuyecKon
XUMHH. 3aKOH COXPAHEHUSI MacChl BEIECTB; 3aKOH COXPAHEHUs U MPEBpaLICHUS
DHEPTUU MPU XUMHYECKUX peakiusiX. TermnoBbie 3h(PEKTh XUMUUECKUX PEaKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiiuy, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHsie peaknuu. Karanus u kataau3aTopsl.

OO6paTtuMble U HEOOpaTUMbIE peaklu. XUMUYeCKoe paBHOBecue. KoHcranta
XAMHUYECKOTO paBHOBeCcUsA. DaKTOpbI, BIMUSIOIIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DOnextponutryeckass aucconuarus. CuibHBIE €W ClIa0ble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpaibHasi,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHHS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIMTETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIJIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPAILCHHI:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTalIW3aTopa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpelbl PacTBOPOB C IMOMONIBIO WHJMKATOPOB, M3YYCHHUE BIMSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOpPOCTbh XHMHUYECKOMW pEAKIUU M TOJOKEHUE XHUMHYECKOTrO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemerauioB B Ilepuogmyeckod CuUCTeME  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIUS HEMETAJJIOB (Ha IMpUMeEpe KUCIOPO/ia, CEphl,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue W XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE  CBOMCTBA. ['mapuisbl.
TONNMBHBIE AIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, cnocoObl MoJSydeHwus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMSI TajoreHoB. JIabopaTopHble M MPOMBINIJICHHBIE CITOCOOBI MOTYYEHUS
rajgoreHoB. [[pyuMeHeHre rajJoreHoB U UX COCAMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ HPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopona. Ouznyeckre U XUMUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUJIbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenwme B TpUpOAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(lV), okcun
cepri(VI). Cepnucrtas u cepHas KHCJIOTHI M HX coid. OCOOCHHOCTH CBOMCTB
CepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

Azor. Haxoxxaenue B mpupoje, CIOCOObl TMONydeHUs, (PU3NYECKUE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPHUIbI. OKCUIBI a30Ta. A30THUCTas U a30THas
KHUCTIOTHI ¥ uX cosid. OCOOEHHOCTH CBOMCTB a30THOM KucHoThl. [IpumMeneHue azora
U €ro COeIMHEHUI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxnenwe B npupone, cnocoObl MOMyyeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochuasl u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunHenuit. dochopHbie
yao0peHus.

VYrinepoa, HaxoXIeHUEe B NOpuUpoje. AJUIOTPONHbIE MOJIU(PHUKALUU.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrnepona(lV), yrombHast kuciora u eé€
coiii. AKTHUBUPOBAaHHBIN yroib, ajacopoums. DysiepeHsl, rpadeH, YriiepoIHble
HaHOTPYOKHU. [IprMeHeHne mpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUMN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl ModydeHus, (pusuueckue u
xumuyeckue cpoiictBa. Okcun kpemHus(1V), KpemHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpuMeHeHne kpeMHHUsI 1 ero coequHeHnid. CTeKII0, ero noJiy4eHHe, BUIbl CTEKJIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. I[IpuMeHeHune MeTaymioB B OBITY M TEXHUKE.
CiuiaBel METAIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuil MertamioB. OOmme  crnocoObl

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

Oobmas xapakrepuctuka MetamwioB |A-rpynmel Ilepuonnyeckoit cuctemsl
XUMHUUYECKUX DdJeMeHTOB. Harpuihk u kammit: mnonydeHue, Qusznueckue W
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCIUHEHUM.

Oobmas xapakrepuctuka metauioB |IA-rpynner [lepuogudeckoii cuctemsl
XUMUYECKAX DJEMEHTOB. Marawii W KaJbOuii: MoNy4YeHue, (U3NYECKUe u
XUMHUYECKHAE CBOMCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ YyCTpaHEHUSI.



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 xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIbHBIE CBOKMCTBA. [loJlyueHne u MpuMEHEeHUE Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(Vl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCJIUTEIIbHBIE CBOMCTBA.

@u3znuecKkrue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
rugpokcunsl u conu xene3a(ll) u xeneza(lll). [Tonydenne u npumeHeHue xenesza
Y €r0 CILIABOB.

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

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[AHKA U €r0 COeINHCHUM.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
u3ydyeHue oOpaslloB HEMETAIIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUIEKIMU «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTMOHbl METaJUIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AIOMUHHS W LHUHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, PEIICHUE HKCIEPUMEHTAIbHBIX 3a/1a4 MO0 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u (hochop U HX COCTUHCHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHUA U KU3Hb.

Ponb xumuun B oOecrieueHnH yCTOMYMBOTO pa3BUTHs YyesoBeuecTBa. [lonsaTue
O HAy4YHBIX METOJax I[IO3HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUS.
Hayunble npuHIMIBI OpraHU3aliid XUMUYECKOTO MTPOU3BOACTBA. [[poMBbIIIeHHBIE
CIOCOOBI MOJYYEHUs BAKHEUIIIMX BEHIECTB (HAa MpUMEpe MPOU3BOJICTBA AMMHAKA,
CEpHOM KHUCIOThI, MeTaHoa). [IpomblIlIeHHBIE CIOCOOBI MOMYUYEHUS] METAIIOB U
CILJIABOB. XMMHUYECKOE 3arpsi3HCHHE OKPY>Kalolled CpeAbl U €ro MOCIEACTBUS.
Ponp xumun B oGecriedeHuu IHEPTreTHIECKON 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 cpenactBa. beitoBas xumus. I[lpaBuna
0€30I1acHOr0 HCMOJIb30BaHUS TIPernapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
JKU3HH.

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

XuUMHS B CEBCKOM XO03siicTBe. OpraHndecKue 1 MUHEpaIbHBIC YI0OPEHHUS.

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 BEHIECTB JAaHO B BHUJE pacTBoOpa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM W MOJISIPHOM
KOHIICHTpAIlMM BEILIECTBA B pPacTBOpEe, MOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXINpeaMETHBIX  CBSI3eM MpU  HM3YYEHUHW  OOmed U
HEOPraHUYEeCKOM XMMHU B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
00IIX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSITHH, MPUHATHIX B OTJEIHHBIX
peaMeTax eCTeCTBEHHO-HAYUYHOTO IIUKIIA.

OO01ue ecCTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KjacCu(uKaIus, MepUOIUIHOCTb, HAOJIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHbD,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCaIbHBIA Tras,
bu3nyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: knetka, opranusM, skocucteMa, ouocdepa, MeTaboIN3M, MaKPO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIAEBObI, HyKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
obOmero oOpa3oBaHUS BBIICICHBI CIEAYIONIUE COCTABISIONIME. OCO3HAHHE
00y4JalImUMHUC POCCUHCKON TPa)kTaHCKOW HISCHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HaTMINe MOTHUBAIIUU K
OOy4Y€HHUIO; TOTOBHOCTh U CHOCOOHOCTh OOYYaromMXCs PYKOBOJCTBOBATHCS
NPUHATBIMH B OOMIECTBE TNpaBWJIAaMH W HOPMaMHd IIOBCJCHUS, HAJIUIHC
MIPaBOCO3HAHUS, YKOJIOTUIECKON KYIbTYPHI; CIIOCOOHOCTh CTABUTH LIEJH M CTPOUTH
KU3HEHHBIC TITaHBI.

JINYHOCTHBIE PE3y/bTAaThl OCBOCHHS MpeaMeTa «XHMHS» OTPaXKAOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
o0yJaromuxcst B Mpoliecce peann3ainuy 00pa3oBaTeIbHON AesITEIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITA [MO3HABATEIILHON W TMPAKTUYECKOW ACSITEIbHOCTH
oOydJaronuxcsi B MpoIiecce peanu3anuy 00pa30BaTeIbLHON JCSITEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)KCHHS K 3aKOHY U TIPABOIIOPSIKY;

NPEJICTAaBICHUS O COIMAIBHBIX HOPMax M TPaBHIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATEIHHOCTH TIPH CO3MaHHUU
y4eOHBIX TPOEKTOB, PEIICHWH YYEOHBIX W TIO3HABATEIbHBIX 3aJ1a4, BHIMIOJIHCHUH
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh ¥ TNPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTHI IPYTUX TPH aHAIHN3E Pa3IUIHBIX BUIOB YI4COHOH NeATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU W MPAKTUUECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIATEIHHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOHMCKOB,
TIOCTOSTHHOTO TPpyJa YIEHBIX U TPAKTHKOB,;



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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

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

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIINNA HPABCTBEHHBIX W TPABOBBIX 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/ieHust mpaBuil 0e30MacHOro0 OOpallleHHus C BELECTBAaMU 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 (YIMOTpeOIeHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeIOBATEIHCKON
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 TPY.Ly, JIOASIM TPya U pe3yibTaTaM TPYIOBOW ACSITETLHOCTH;

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) 3K0J10r14eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I11€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU Ha 3€MJIE;

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



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUHM Ui
peuIeHus BOIIPOCOB PALIMOHAIIEHOTO IIPUPOAOIIOIb30BaHNS,

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, SHEPIETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCIeYeHUN
YCIOBUH YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHOM KM3HHU KaKJIOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA 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

MertamnpenMeTHbIE Pe3yIbTaThl OCBOCHHUS MPOrpaMMbl [0 XUMHUHM Ha YPOBHE
cpenHero o0miero 00pa3oBaHus BKIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U croeuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEUIECTBO, SHEPTus, SIBICHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCajbHble yueOHbIE NEeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyYaronXCs;
CIOCOOHOCTh oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

1) 0a30Bble JIOrHYeCKHE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJlU3upoBaTh  Mpolsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHA HIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MbILIUICHHUS:
BBIJICJIATh XapaKTEpHbIE MPU3HAKU TOHITHI W YCTaHABIMBATh UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUM JJs KJIacCU(PUKALUM BEIIECTB U
XUMUYECKUX PEAKIUH;

YCTaHABIMBATh TMPUYMHHO-CJICJICTBCHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckas QopMylsa, ypaBHEHHUE XHUMHUYECKOU



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

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

dbopMyIMpOBaTh LETH ¥ 33/1a4U UCCIICIOBAHUS, NCIIOJIb30BaTh MTOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAaHUS W  TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOJATh 32 XOIOM
npolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON 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) paboTa ¢ uHpopmMaIHeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uHpopMmammu (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 HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
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 WHpOpMaIeil: TPUMEHATh MEXNpeAMeTHbIe (pu3udeckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIbI, (hOpMYJIbl, aOOpeBHaTypbl, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/IaeMOM TEeMbI B XOJI€ TUAJIOTa U/UIH
JUCKYCCHUH, BBICKA3bIBaTh HIeU, GOPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS ITPEJIOKEHHON 3a1a4U;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaju3alui y4eOHOTO MpOoeKTa, U (OPMYIHPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IO3ULHUN B
X0J1€ 00CYXX/ICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIe Yy4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSTENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraéMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUH YYEOHBIX U HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(pGEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IMOJIYYeHHUS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBJIATh CAMOKOHTPOJb JACSATEIbHOCTH HAa OCHOBE CaMoOaHaiu3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl M0 XUMUU Ha yriyOJaEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmiero oOpa3oBaHMs BKIIOYAIOT CrelUpUYECKUe
JUTsl ydeOHOro npeaMeTa « XUMUs» HaydHble 3HAHUSI, YMEHHS M CIIOCOOBI JEHCTBUI
[0 OCBOEHHIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M MPUMEHEHHUIO 3HAHUU B Pa3IUYHBIX Y4EOHBIX
CUTYaIIHUsIX, a TAKKE B PEATIbHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHUEH. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI [0 ToJaM
W3YUYCHHUS.

10 KJTIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OpPraHuyecKon
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PA3BUTUM MEIUIMHBI, CO3/IaHUHA HOBBIX MaTEpHANOB,



HOBBIX MCTOYHUKOB SHEPIuH, B oOecrieyeHuu PalMOHAIBHOTO
IPUPOIOTOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
4yelioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEGHUS K CBOEMY
310POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAOIIUE MOHATUS — XUMUYECKAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIe OpOWTAIU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aToma, TUOpuAM3anus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Ipylina, pajaudkan, CTPYKTypHbie (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs]), HW30MEpPbl, TOMOJIOTUYECKHN P, TOMOJIOTH, YIJIEBOJAOPOMbI,
KHUCJIOPOA- U a30TCOAEpKAIlNe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuit 3axkoH JI. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS
U TpPEBpallleHUs DHHEPruud MNpH XUMHUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUUYECKHUX SIBICHUM; TPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakui, TEPMOJAMHAMUYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMs, O B3AUMHOM BJIIMSIHUM aTOMOB M TpYyMI aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MepHBIN 3ddekThi, opueHtantsl | u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX MPUHIMUIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPU
ONMCAaHUM COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTb YMEHUM:

WCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  MOCPEACTBOM  COCTAaBJICHUSA
AIIEKTPOHHOTO OajlaHCa »dTUX peakluil, peakuuil HOHHOr0 OOMEHa myTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



U3rOTAaBIUBATH MOJICTH MOJIEKYJ OPTaHWYECKUX 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 Ha3BaHWS [0 CHCTEMATHYECKOU
Homenkinatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS JJISI OTICIBHBIX
NpEICTaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHIICH, TOMYOJ, TIUIEPHH,
STHJICHTIIUKONb, (PEHOJ, (OpMaNbBIETHI, AaleTaIbJICTH, AalleTOH, MypaBbHHAs
KHUCIIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAS, OJICUHOBAS, MAaJbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MalbTo3a, (PpyKTO3a, aHUIIWH, NUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

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

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTHh TIOJOXKEHUS TEOPUH CTPOCHUS
opraanueckux BemecTB A. M. byTiepoBa /st 00BsSCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB: AJTKAHOB, ITUKIOATKAHOB, aJIKEHOB, aJIKaJIHCHOB,
AJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, aJlbJIETHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JAW- W TOJIUCAXaPHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJYy HHUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XUMHYECKHX pEaKIHMid C HCIOJb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSTMHEHHH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3M (G- U TT-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB
¥ TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh NCTOYHUKHU YTIIEBOJAOPOTHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, yYrojb), CIOCOOBI €ro TmnepepaboTKu U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHMHA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHW — HAOJIOICHUH, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPHUMEHTE
(peaIbBHOM ¥ MBICJIICHHOM) U YMEHHUS ITPUMCHSITH 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yMEHUS PUMEHSTh OCHOBHBIC oreparuu
MBICIUTEIILHON JEATENBPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTHU3AILUIO, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBS3€H — JJISI U3Y4YEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUHU C
NOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osee OCO3HAHHOTO MMOHUMAHMs CYIIHOCTH MaTepuaibHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIONb30BAHUEM (PU3UUECKHUX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BElIeCTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATH
C TIO3UIUKA  DKOJOTHYECKOM  O€30HaCHOCTA  MOCJIEACTBUSA  OBITOBOH U
MPOU3BOJICTBEHHON JIEATENIbHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELICHUN
po0JieM B CUTYaLUAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUNA HDKCHEPUMEHT (MOJIydeHHE U H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTIJIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHCIIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJEHUEM 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 MpaBUia SKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW MEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOLIEH
MIPUPOTHOM CpEbl U JOCTUKEHUS €€ YCTOMUYMBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JACHCTBHS HA YKUBBIE OPraHU3MBI
OIPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMbIci nokazareis 11K

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pE€HUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM TOKUCK
XUMHYECKON MH(GOpPMallMU B Pa3IMYHbIX HCTOUYHUKAX (HaAy4YHAsl U yueOHO-HAy4IHAs
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(POpMaIUIO, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a/1aueH.



11 KJIACC

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

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAJIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE M 3HAYECHUHU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€ClEeYEeHUU YCTOWYHMBOIO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTMUECKOW, DHEPreTUYecKOl M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYECHUU PAIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOWIEH KyJIbTypbl 4YelOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO M IPHUPOAHOU

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

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TuOpuau3aiusi aTOMHBIX OpOuTajnei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMHUYECKass CBsI3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKas, BOJIOPOJHAs),
KpHUCTaJUIMYECKass PEIIETKA, XUMHYECKas pPEaKkuus, pPacTBOpP, >ICKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JOUCCOLMALMSA, CTEIEHb JUCCOLMALINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM 3]dekT
XAMHUYECKON PEAKIMU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHYECKOW IUCCOLMAIUU, MEePUOTUYECKUIMA
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NMPU XUMUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XMMHWH, MHPOBO33PEHUYECKME 3HAHMs, JIeKAl(Me B OCHOBE IIOHMMAaHHS
IIPUYAHHOCTA W CHUCTEMHOCTHM  XMMHMYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABICHUS O MEXAHW3MAaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKUX UM  KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
IIPOTEKAHUs, 0 XUMMHUYECKOM PaBHOBECUHU, PACTBOPAX U AUCIEPCHBIX CHCTEMAX;
(dakToIOTNYECKUe CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHLOMUIAX  XHUMHUYECKOTrO
IIPOM3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABIIMBAaTh WX 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,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUS OTAEIbHBIX
BELLECTB;

c(hOpMHUPOBAHHOCTh YMEHHSI ONPEENIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMHUYECKON CBS3M (KOBAJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  pelmeéTKu
KOHKPETHOT'O BEILECTBA;

c(OpMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW pEHIETKH, OOMEHHBIH Hu
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(hOPpMUPOBAHHOCTh ~ YMEHUM:  KJIACCU(PUIUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIUH IO Pa3IMYHBIM IPU3HAKAM (YUCITY
¥ COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHSI DJIEMEHTOB, OOpAaTUMOCTH, YYAacTHIO Karajlu3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH UIsl KilaccupuKauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHWMHYECKHX 3JIEMEHTOB IE€PBOr0O—YETBEPTOrO MEPHOIOB
[lepuognueckonr  cucremsr  J[.H. MenaeneeBa,  UCHOJB3YyS  IOHSITHUSA
(QHEPTETHYECKHE YPOBHH», «IHEPTETHUECKUE MOIYypOBHM», «S-, P-, -aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeauHeHn mno mnepuogaMm U rpynmnaMm llepumommueckon cucremsr J[. U
MeHpaeneeBa, BaJIEHTHBIE BO3MOKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKMMH BELIECTBAMHU C
NOMOILBIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUMI;

c(hOPMUPOBAHHOCTh YMEHHUS PACKpPbIBATh  CYIIHOCTb: OKHCJIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OallaHca
THX pEeaKUWd; peakuuid HOHHOTrO OoOMeHa MyTEM COCTaBJIEHUS HX TMOJHBIX U
COKpPAlIEHHBIX  WOHHBIX  YpPaBHEHHW;  peakuMi  TIUAPOJM3a;  pPeakuuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),



c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIuid C y4€TOM WX JHEPreTHYECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHHUS CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pPa3jHMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MOJ1 BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBINIICHHOTO TOMYYEHHUS CEpHOW KHUCIIOTHI, aMMHaKa,
oOlye Hay4dHble MNPUHIUIB XUMHYECKUX TPOU3BOJCTB; I1€71€CO000pa3HOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHSI PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh BJIAQJICHUS CHCTEMOW 3HAaHUH O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TPHUPOABI — HaAOIOEHUE, W3MEpPEHHE, MOJCIUPOBAHHE,
HKCMEPUMEHT (peasibHbI U MBICIICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIEHOM UCCIICJOBAHUH BEIIECTB
U Ui OOBSCHEHUS XUMHYECKHX SIBJICHUW, HMEIOIUX MECTO B MPHUPOJE,
PAKTHYECKOH JeATEeIHbHOCTH YeTIOBEKA M B IOBCEIHEBHOM KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
HNOHATUSAMU U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C HCIIOJIH30BAHUEM
MIOHSTHN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPAIIHS;
MAacchl BELECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BELIECTBA, MaccCe
Wil 00BEMY OFHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ ¢eKra
peaxkiuy; 3HauU€HUS BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M IIENOUYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIEC pacTBOpa C
ompeneEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MUMeeT MpHUMECH); IOJIM BbIXOAA MPOAYKTa pPEAKIUH; OOBEMHBIX OTHOIIEHUMN
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W TIPOBOAWTH
XUMHYECKHA  JKCTIEpUMEHT  (TIpOBEJCHWE  peaknuid  HMOHHOrO  OOMeHa,
MOJITBEPK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPraHMYECKHUX BEILECTB, OMpEEICHHE
CpelIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yYEHHUE BIIMSHUSA
pasnMYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKlWd, pEeIIeHUEe
DKCIIEPUMEHTAJBHBIX 3a7ad 1o TemMam «Mertamiey u  «Hemertamis») ¢
cOOI0ICHUEM TpaBMJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAaMHU M JIa0OpaTOPHBIM
obopynoBanueM, (GopMynIupoBaTh I€Jb UCCICIOBAHUSA, TMPEACTABIATH B
pa3nuuHOil (opMme pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUjIa MOJIH30BAHUS XUMUUYECKOM
NMocyIol M JabopaTOopHBIM 00OpyAOBaHHWEM, OOpallleHHus C BeEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIMSAMH TIO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH IIeJIECO00Pa3HOTO TOBEJACHUS B OBITY WU TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3J0POBbsI, OKPYXKAIOIIECH MPUPOTHOM
cpenbl W JIOCTHXKEHUSI €€ YCTOWYMBOTO pAa3BUTHS, OCO3HABATh OMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHMMas cMbIci nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U y9eOHO-HaydHas
JuTepaTtypa, cpeAcTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KPUTUIECKH
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOpMAIIUIO, TiepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1auei.
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a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YTueBozE o https://m.eds00.ru/d69df650
Hroro no pasgeny 41
Pa3nen 4. A3oTconeprxaime opranudeckne coeJMHEeHUs1
but6mmoreka [IOK
4.1 AMUHBI. AMUHOKHCITOTBI. benmku 12 https://m.edsoo.ru/d69df650
Hroro no pazueny 12
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA
but6mmoreka [IOK
5.1 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS 6 https://m.edsoo.ru/d69df650
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHnoBanue pa3aejioB H TeM nudposwIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuognyeckuii 3aKkoH
Bbu6nmuoreka [JOK
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 11 1 bubmmoreka [JOK
' BELIECTB https://m.edso0o.ru/2dd57f24
Bbu6nuoreka [JOK
13 KHMUICCKHUE PeaKiii 19 ! 3 https://m.edsoo.ru/2dd57f24
HWroro no pazneny 39
Pasznen 2. Heoprannueckasi XumMusi
Bbu6nmuoreka [JOK
2.1 Hemeranet 31 ! 3 https://m.edso0o.ru/2dd57f24
bu6mmoreka [IOK
2:2 Merazbi 23 ! 2 https://m.edso0o.ru/2dd57f24
Hroro no pazueny 54
Pasznen 3. Xumus u :Ku3HL
31 MeToapl MO3HAHUS B XUMUH. XUMHUS U 9 bu6mmoreka [IOK
' JKU3Hb https://m.edso0o.ru/2dd57f24
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
IIpenmer u 3HaueHue
OPraHN4YeCKON XUMHH,
1 MpeaCcTaBIIEHUE O 1 bubmorexa [JOK
el https://m.eds00.ru/3686e65
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
2 }B](r)36p éI({HOG COCTOSTHHS) 1 bubmorexa [JOK
YHA ’ https://m.edsoo.ru/Oce6fd4c
BanenTabie BO3MOXKHOCTH
aToma yriepoja
Xumudaeckas CBSI3b B
OPTaHUYECKUX COCTMHCHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubmorexa [JOK
. p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspsiBa CBs3€EH
Teopust ctpoeHus
4 OpraHMYEeCKUX COCIMHEHHUN A 1 bubsmorexa [JOK
P a ) https://m.edso0.ru/9e595ch8
M. bytneposa
Bunsl nzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHASI.
5 DneKTpoHHBIE 3P HEKTH B 1 bubmorexa [JOK
P https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX
COCTMHEHNN



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

IIpencrasnenue o
KJaccupukanuu u

bubmunoreka LIOK

6 crcTemMatireckad https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTraHWYECKUX BEIECTB

7 Knaccudukanus peakuuii B Bu6muotexa [JOK
OpPraHNYeCKON XUMHH https://m.edsoo.ru/ba5706aa

3 CuctemaTtuzanus 1 0000IIeHNE bubnuoteka [JOK
3HaHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,

9 HOMEHKJIaTypa U U30MEpHUS, bubnuoteka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII

10 dusndecKrue 1 XUMUYECKUE bubnuoreka [JOK
CBOICTBA aJIKAHOB https://m.eds00.ru/3137711c
Haxoxnenue aikaHoB B

11 npupoje. CriocoOb! OTydeHHs bubmmorexa [JOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHNE ATKaHOB
[uknoankaHbl: 001Ias
dbopMyIa, HOMEHKIIATypa U

12 H30MepHs, 0COOCHHOCTH bubmunoreka LIOK
CTPOCHUSA U XUMAYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI TIOJTYYCHHS 1
MIPUMEHEHHE
Pewenne pacu€THbIX 3aa4 HA

. bubmoreka [{OK

13 oTpeieTICHUE MOJICKYJIIPHOM

(bOopMyJIIBI OPraHUYECKOTO

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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BEIIIECTBA [0 MACCOBEIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOIAIIMNX
B ero coctas. CucremMaTn3anus
1 0000I1I[eHNE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH psI,
oOmras popmyina,
HOMEHKJIATypa, JIEKTPOHHOE U

bubmunoreka LIOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHsI ATTKEHOB
®duszndeckue U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuiio bubmorexa [JOK
P https://m.edso00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
[IPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padora Ne 1 mo
17 teme "llonydyeHue sTuiieHa u bubmorexa [TOK
i . https://m.eds00.ru/0941eed8
U3YYCHHE €r0 CBOWCTB
Pemenue pacu€THbix 3a1a4 Ha
18 onpeaeeHue MOJEKYIIPHOU bu6nuoreka [IOK
(bopMyIbl OPraHUYECKOrO https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AJKaIueHbl: CONPsKEHHBIE,
U30JIMPOBaHHbIE,
19 KYMYJIHPOBaHHbBIC bubmorexa [JOK
yMYZHp ] https://m.edso0.ru/04298c0a
Oco0EeHHOCTH JIEKTPOHHOTO
CTpOCHUS
20 XUMHUYECKUE CBOMCTBA bubmoreka [{OK

CONPSIKEHHBIX TUEHOB

https://m.edso0.ru/e561253d



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
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Crioco0bI nostyueHust u

bubmunorexa LIOK

21 NIPUMEHEHNE ATKaJUECHOB https://m.edsoo0.ru/1aa81660
AJKMHBL: TOMOJIOTHUECKUH i,
obmas popMmyiia,

22 HOI:/IIGHK?;aI;y;]a, ANEKTPOHHOE U bubmmorexa LIOK

https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEeKYI, (hr3MUecKre CBONCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

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

24 KauectBenHnsie peakiuu Ha bu6nuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoObI ToTy4YeHus 1 bu6nuoreka [IOK
IIPUMEHEHUE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€Tsl o

26 YpaBHEHUIO XUMHYECKOU bubmorexa [JOK

https://m.edso0.ru/5db8e526
peakuuu

97 Cucremaru3zanus u 0000IIeHIE
3HAHUU 110 TEMEC
ApEeHbI: TOMOJIOTUYECKUN P,
oOmras popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/a92a7094
MoOJIeKyJ1 OeH30J1a U TOJTyoJIa,
ux (U3HYEeCKue CBOMCTBA

29 XUMHUYECKUE CBOWCTBA apEHOB: bu6nuoreka [IOK
pEaKLIHUU 3aMEICHUS https://m.edsoo.ru/a44alaed

30 XUMHYECKUE CBOMCTBA apEHOB: bu6nuoreka [IOK

peaKIuu IPUCOCTUHCHUS,

https://m.edsoo.ru/a44alae4



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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OKHUCJIEHUE TOMOJIOTOB OEH30/1a

31

Oco0EHHOCTH XUMHYECKIX
CBOMCTB CTHUpPOJIA

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

32

Pemenue pacu€THbix 3a1a4 Ha
onpeaeieHue MOJIEKYIIPHOU
(bOopMyJIIBI OPraHUYECKOTO
BEIleCTBA

bubmunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CniocoObI ToTy4YeHus 1
pUMEHEHHE apEeHOB

Bbubmunoreka LIOK
https://m.edso0.ru/6f717d09

34

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJAOPOIOB

35

PacuéTel mo ypaBHEHUAM
XAMHUYECKHUX PEaAKLUM.
Cucremaru3zanus u 0000IIeHIEe
3HaHUM 10 TEME

36

[Tpuponansrii ra3. [lomyTHbie
He(TSHBIC Ta3bI

37

KameHHBI#1 yroab ¥ IpOayKThI
ero nepepadoTKu

bubmunoreka LIOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenue
MPOIYKTOB NepepadboTku HehTH

but6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

['eHeTHUECKas CBS3b MEXKITY
PAa3IMYHBIMHA KJIaCCaMU
YIJIEBOJIOPOJIOB

40

["anoreHonpoun3BogHbBIE
YTJIEBOJIOPOOB: DJIEKTPOHHOE

bubmunoreka LIOK
https://m.edsoo.ru/82b4d759



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
https://m.edsoo.ru/82b4d759

CTPOCHHE; PEaKIMU 3aMeIICHUSI
rajoreHa

JleiicTBue 1Ienouei Ha

I‘aJ’IOFeHHpOI/I3BOI[HBI€.
41 B3aumoneiictBue
IIUTaJIOreHaJIKaHOB C MAarHUEM U
HUHKOM
Cucremaruzanusa U 0000IIeHIE
42 3HAHUM MO pa3en bubmorexa [TOK
" pasi " Y https://m.eds00.ru/20e89f22
YrneBonopoast
43 KoHnTtponbHas paborta mo Teme bu6nuoreka [IOK
"Yraesogopoer" https://m.edso0.ru/95c9e298
[TpenenbHBIC OTHOATOMHBIC
CIUPTHI: TOMOJIOTHYCCKHH PsfI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK % fBglMe I/Iﬂp bubmmorexa [IOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XUMHYEeCKHE CBOMCTBA
45 [IPENENbHBIX OJHOATOMHBIX bubmmorexa LOK
p https://m.edsoo.ru/26ee34fe
CIHUPTOB
CniocoObI ToTy4YeHus 1
46 MIPUMEHEHNE OJHOATOMHBIX bubmorexa LHOK
p a https://m.edso00.ru/484100000000000
CIIUPTOB
IIpocteie 3¢upsr:
47 HOMEHKJIaTypa U U30Mepus, Bu6muotexa [IOK

0COOEHHOCTH (PU3UIECKUX U
XHUMHYSCKHX CBOMCTB

https://m.edsoo0.ru/c2c788b2



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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MHOroaTroMHBbIE CIIUPTHL:
STWJICHIJIUKOJIb U INIHLEPUH, HX

Bbubmunoreka LIOK

48
bu3HYecKre U XUMHUIECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI nostyueHust u

49 IIPUMCEHCHNUEC MHOI'OATOMHBIX BI/I6J'II/IOTGKa HOK

P https://m.edso0.ru/d12e567d
CIIHPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 dusznuecKue CBOCTBa bubmorexa [TOK
' https://m.edso00.ru/2ce726f8
TokcuuHoCTh heHoma
but6mmoreka [IOK
51 X i
MMHECKHC CBOHCTBA deHona https://m.edsoo.ru/037ca5f9

59 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas pabora Ne 2.

53 Pemenue skcriepuMeHTaIbHBIX bu6nuoreka [IOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbeHomsr"

54 Cuctemaruzanus 1 00001IeHNE bubmoreka [IOK
3HAHWM 10 TeMe https://m.edso0.ru/1810cb9b
A.HBI[GFI/II[BI 1 KCTOHBI:

AIIEKTPOHHOE CTPOCHHE
KapOOHUIILHOM TPYTIIIHI; Bu6muotexa [IOK

55
TOMOJIOTHUYECKHE PAJIBI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyra, u3oMepHs 1
HOMEHKJIaTypa
A.HBI[GFI/II[BI 1 KCTOHBI:

. bubmoreka [IOK

56 ¢u3nueckre CBONCTBA; peaKIiu

IMPUCOCAUHCHUA

https://m.edso0.ru/c887425c



https://m.edsoo.ru/ee4d84aa
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Peaknuu okucienus u

57 KaueCTBEHHBIC PEAKIIUH bubmmorexa [JOK
peart https://m.edsoo.ru/a393baa9
QJIBJICTUIOB ¥ KETOHOB
Crioco0bI MoTy4eHus bu6nuoreka [IOK
58
ANBJECTUI0OB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHEIE TTPE/IEITEHBIC
59 KapOOHOBBIC KHCIJIOTHI, bu6nuoreka [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJEKYII
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHUCIIOT, UX bubmorexa [IOK
p o https://m.eds00.ru/700cc87b
bu3nYecKue CBOMCTBA
XUMHUYECKUE CBOMCTBA
61 MpPEACIbHBIX OJTHOOCHOBHBIX bubmorexa [JOK
pelt A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. Bu6muotexa [JOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HCMIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
63 NKapOOHOBBIX bubmorexa [JOK
FKap ’ https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BHICIIAX
KapOOHOBBIX KUCIIOT
64 [TonsTHE O TPOM3BOAHBIX Bu6muotexa [IOK

KapOOHOBBIX KUCIIOT

https://m.edso0.ru/0d162d9d



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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Crioco0bI nostyueHust u

65 MpUMEHEHNE KapOOHOBBIX bubmorexa [JOK
https://m.eds00.ru/7c065c9d

KHUCIIOT
Crnoxuble 3¢upsl:
TOMOJIOTHYECKHIA psijI, oO1Ias bubmmoreka [JOK

66
dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 ®dusznveckue U XUMUYECKUE bubnuoteka [JOK
CBOIiCcTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1Mo
YpPaBHEHUIO XUMUYECKOMN

68 peaKInu, Ha OTNpeCIICHHE
MOJIEKYJISIPHON (HOpMYJIBI
OpPTaHMYECKOTO BEIIeCTBa
[TpakTrueckas pabora Ne 3.

69 Pemenune skcniepuMeHTaIbHBIX bu6nuoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KUCIOTHL. CliokHBIE A3PHUPHI"
Kupsbr:

I i

https://m.edsoo.ru/a19c5b98

(runmponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

7 COJIEpXKAIINX OCTATKH bubmunoreka LIOK
HENPEAETBHBIX )KUPHBIX https://m.eds00.ru/b0331922
KUCHo0T. JKUpsl B IpUpoie
Mpbuia KaK cOJIA BBICHIHAX

79 KapOOHOBBIX KUCIIOT, HX bubmunoreka LIOK

Moroltee nercrtaue. Ilousatue o
CHUHTETHYECKAX MOIOIINX

https://m.edso0.ru/3c566565
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cpenctBax (CMC)

I'eneTnueckas cBsI3b
YTJIEBOJOPOAOB U

but6mmoreka [IOK

73
KUCJIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OpTraHUYCCKUX BCIICCTB

74 Pacuétel mo ypaBHEHUAM
XUMHYECKUX peaKIui
Cuctemaruzanus 1 00001IeHNE bubmuoreka [JOK

75 .
3HAHWUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO1m1ast xapaKTepUCTHKA
YIJIEBOAOB M KJIacCHpUKaLus Bu6muotexa [JOK

76
YTJI€BOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)

Momnocaxapuasl: (U3NUYECKUE
77 CBOICTBA If Haxox(? €HUE B bubmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojie
[IpuMmeHeHue riaoKo3bl, €
78 SHAYCHIE B bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
KUBHCACATCIIBHOCTH OpraHnu3mMa
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JAKTO03a. bubmunoreka LIOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKYJ, pU3nYecKue u bubmmoreka [JOK
XMMHYCSCKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [TonsaTne 06 UCKYCCTBEHHBIX Bu6muotexa [JOK



https://m.edsoo.ru/56790c96
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BOJIOKHax

https://m.eds00.ru/6216e766

Pemenue pacueTHbIx 3a1a4 Ha
Onpez[eneHHe JOJIN BbIXOJ1Aa

but6mmoreka [IOK

82
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOXKHOTO
83 CucreMmaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HAHUU MO pa3aeiy https://m.eds00.ru/08d4364c
KoHnTtponbHast paborta mo Teme
84 "Kucnopoacoaepxariue bubmorexa [JOK
POACOACPRAIL " https://m.edso0.ru/42c6678e
OpPTaHHYECKUE COCTUHCHUS
AMUHBI: K1accuduKarms,
CTpOCHUE MOJIEKYJI, 001Ias
85 (1)(? MyJa 1/130Mey1/1;1 bubmorexa [JOK
pMyIa, YA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ndeckue
CBOICTBA
86 XuMHYECKHE CBOICTBA Bbubmunoreka LIOK
ann(aTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5¢cf80
AHWIMH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XMMHUYCCKUX bubmorexa [TOK
N https://m.edsoo.ru/39cd21f1
CBOUCTB aHUJIMHA
CniocoObI ToTy4YeHus 1
88 MpUMEHEHNEe aTnu(aTHIECKUX bubmorexa [TOK
P https://m.edso0.ru/eal38763
aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa
89 U u3omepus, GuznyecKkue bubmmoreka [JOK
cBoyicTBa. OTOeNbLHbBIE https://m.edsoo.ru/d1773e80
MPEJICTABUTEIINA 0-aMHUHOKHCIIOT
90 XUMHUYECKHe CBOMCTBA bubmoreka [IOK
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AMHWHOKUCIIOT, UX
OMOJIOrMYECKOEe 3HAUYEHUE
amMuHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TICTITHIOB

https://m.edsoo.ru/77df705a

01 benku kak npupoiHbIe Bu6muotexa [JOK
MOJIUMEPBI; CTPYKTYPBI OCIIKOB https://m.edsoo.ru/429e9899
but6mmoreka [IOK
92 XVMHUYECKUE CBOWCTBA OEIIKOB
https://m.eds00.ru/6237306d
AzoTtcoaepikaiue
TeTePOIMKIHYECKUE
93 coenuHeHus. HyknenHoBbie bubmorexa [JOK
A P YK https://m.eds00.ru/521d1431
KHUCIIOTHI: COCTaB, CTPOCHHE U
Ouosornueckas poib
[IpakTuueckas padora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 38714 110 TeMe bubmmoreka [JOK
" https://m.edso00.ru/8e3c02d1
A3zoTcoaepikaiue
OpPraHU4YeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3az1a4 rno teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUMN"
KonTtponsHas pabora o Teme
96 "A3oTCcoaepKaIiue Bubmmorexa [IOK
ACPaatl Y https://m.edsoo.ru/ce561bc7
OpTaHHYECKUE COCTUHEHUS
OCHOBHBIC TIOHSTHUS] XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX bu6nuoreka [IOK

COEIUHEHUN U METOILI UX
CHUHTE3a —IOJIMMEPU3ALUS U

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

98 IImactMacchl. Y tunuzanus u 1 bubnuoteka [JOK
nepepaboTka IIacTuka https://m.edsoo.ru/82242e0f
DJ1acTOMEpbI: HATYpaJbHbBIN

99 CI/IHTeTI/IquCKI/Ie KanyinKI/I 1 bubmorexa [JOK

https://m.eds00.ru/246103ec
Pe3una
Bouiokna: HarypanbHbIE,

100 HMCKYCCTBEHHBIE, 1 Bbubmunoreka LIOK
cuHteTnyeckue. [lonmmepst https://m.eds00.ru/5963a601
CIENUATLHOTO HA3HAYCHUS
[IpaxTuueckas padora Ne 6.

101 Pemenue skciepuMeHTaIbHBIX 1 Bu6muotexa [JOK
3az1a4 1o TeMme "Pacrio3zHaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o001IeHre U cUCTeMAaTHU3aIUs
M3Y4YEHHOI'0 MaTepuaa 1o TeMe Bu6muotexa [JOK

102 1
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabusbie IlpakTuueckue p
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubanorexa HOK
XUMHYECKUN 371eMEHT. M30TO1bI https://m.edsoo.ru/59c112ee
5 CtpoeHue 37IeKTPOHHBIX 000JI04eK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMmuaecknx 1 bubmmoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 371€KTpOHOB 110 1 bubnumoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpaIIK aTOMOB
5) 3neMeII{)TOB B OCHOEI)JOAZII)/I 1 bubmmorexa [TOK
B https://m.edso00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
DJNEeKTPOHHBIE KOH(PHUTYypaIlui HOHOB. bubmmoreka [IOK
6 1
DJIEKTPOOTPHULIATENHLHOCTh https://m.edso00.ru/a0764b24
[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XUMHUYECKUX
7 anemenToB J[. . MenpeneeBa, cBsi3b C 1 bubmmorexa [JOK
N Uﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOUCTB
3 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK
HWMHU MPOCTBIX U CIOKHBIX BELIECTB 110 https://m.edsoo.ru/f8468927
rpynmnam u nepuojaam
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CucreMaruzanus U 0000LIeHYE 3HAHUN

Bbu6nmuoreka [JOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumudeckoil cBs13u. MexaHu3MBbl
00pa30BaHMs KOBAJIGHTHOM CBS3H. bubanorexka HOK
10
Bonoponnas cBs3b. https://m.edso0.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS
BaneHTHOCTH M BaJICHTHBIE
11 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYH C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COCAMHEHMSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemiecTBa MoJIeKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUS. Turmsbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIICCTB
Ilousarue o AUCTICPCHBIX CUCTCMAX.
14 [IpencraBineHne 0 KOUIOMIHBIX bubmorexa LOK
el A https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnbie PacCTBOPLI: HACBIIICHHBIC U
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD bubmorexa [IOK
1 Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BRIpaOXKEHHS KOHIIEHTPAITUN bubmuorexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemenue 3agad ¢ HCOJIb30BaHUEM
17 MMOHSTHH ""MaccoBasi JOJIsS Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB 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
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.eds00.ru/6335cdd2
MMpeBpalICHUA DHCPIUr 1pr
XUMHUYCCKUX PCAKIUAX
TennoBsie 3PEKTH XUMHUIECKUX

22 eakiui. TepMOXUMUYECKHE bubmmorexa [TOK
P F P https://m.edsoo.ru/d1db86da
YpaBHCHUA
Boruncnenus no ypaBHeHUAM

23 XUMHUYECKUX PEAKIINNA 1 bubmorexa LIOK

P https://m.eds00.ru/87b13954
TCPMOXUMHUYCCKUM YPABHCHHUAM
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.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTopoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS JUCCOLMALINA.
29 CI/IJ‘IBHI:)IG U cia0ble aieKT :HH”]J;IBI bubmorexa LOK
P ' https://m.eds00.ru/5f766bdf
Crene”b IUcCOonUanu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX :CTBO :B Bono Ho HLII;I " bubmmorexa [IOK
A p POB. BOAOPOA https://m.edso0.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B PACTBOPAX bubmmorexa [IOK
p t p p https://m.edsoo.ru/09d5a9bd
DJIEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XHUMHAYECKHE PEAKIIUH B pACTBOPaAX bubmmorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITGJ'IbHBIe
33 eakIuu. BakHeHIe OKUCIUTEN U bubmorexa LOK
PCAKIIH. https://m.edso0.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HOHHOTO0) OayaHca https://m.edso00.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexa HOK
BEIISCTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3amau pa3nuvHBIX THIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHNE 3HAHUI Bbu6nmuoreka [JOK
38 n "
1o TeMe "XUMUYECKUE peakiinu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubnumoreka [IOK
39 " n
XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuoanueckoil cucreMe XUMUYECKUX
40 anemenTtoB JI. 1. Menpaeneesa 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 LHOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriaepoaa)

42 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
raJIOFGHBIZ HaxXO0XJICHUC B IPUPOAL,

43 CIOCOOBI OTYYCHHUS q)mnqicine U bubmmorexa LIOK

o L https://m.eds00.ru/4e223795
XAMHYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxnenue
44 KHUCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
POACOACPHAIll A https://m.edsoo.ru/6b3255e6
rajJoreHoOB
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 AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME

"T"anoreun!"

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

Bbu6nmuoreka [JOK

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

Bbu6nmuoreka [JOK
48 OKcHABI ¥ TTEPOKCHIBI
a p g https://m.edso0.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMyHbIX TUIIOB bubmorexa [IOK
A&t p https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJICHUE B IIPUPOJIC,
50 CH(I))CO6BI nonﬂ eHUS fmiicxne u bubmmorexa [JOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
Bbu6nmuoreka [JOK
51 CepoBogopos, CyIbOUIbI
POBOZIOPOL, CY b GuA https://m.eds00.ru/7¢875999
Kucnaopoaconep:xamue coeTuHESHUS
52 cephl é))cﬂo6eiHI:)CTI/Iil CBoﬁCTI; CEepHOM bubmorexa [JOK
pbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTuyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa LOK

" P .. ,)i[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenvHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMy4YeHUSs, PUINIECKUE U bubanorexa HOK
XAMUYCCKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HI/ITpI/II[BI
Kucnopoacoaep:kaiye coeTMHEHUS

55 asora %COGGHI?OCTH CBOMCTB a30THOH bubmorexa LHOK

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

ABOTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059
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®docdop: HaxoXKAEHUE B IPUPO/IE,
CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U

Bbu6nmuoreka [JOK

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

58 (bocq)ﬂo c((i)) eq)ncz ue Kucinotel. Conu bubmmorexa [JOK

P )i[ KAt ' https://m.edso00.ru/c7a2d429
(dhochopHOI KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexka HOK
coeauHenuil. @ochopHbie ya1oOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
https://m.edso0.ru/8175ac3f
"Azot u pochop u ux coequHeHUA"
VYriepos: HaxoKJIeHUE B PUPOJIE,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubmmoreka [JOK
(bU3HMYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yriaepoga(ll), oxcu

62 e I([>yallﬂ(l\5)) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé bubmmorexa [JOK
yriepol T https://m.edsoo.ru/dba58adf
con

63 Pemenue 3aga4 pa3InyHbIX TUIIOB bubmorexa [IOK

Aatp https://m.edso0.ru/6029b609
KpemHuuii: HaxoKeHHE B IIPUPOJIE,
64 CIII)OCOGBI oJ elfm{ q)mniefmfe U bubmmorexa LIOK
4 L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA

65 Oxcun xpemuawnsi(1V), kpeMHueBas bubanorexka HOK
KHCJI0Ta, CUIINKATHI https://m.edso0.ru/3170e7bl
IIpuMeHeHne KpeMHHS U e€ro bubmorexa LIOK

66 P P https://m.edso0.ru/393cdac0

coenuHenuil. CTEKI10, €ro nojaydeHue,

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

67 PemeHHe 3a1a4 pa3JIUnYHBbIX TUIIOB BI/I6J'II/IOTGK3 HOK
Aatp https://m.edsoo.ru/b624f801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubanorexa HOK
"HemeTtamiasr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yabTaToOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edso0o.ru/2b7e9510
TlomoxeHne MeTaIOB B
[Tepuoanueckoit cucteMe XUMUYECKUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubnnorexa LIOK
' p https://m.eds00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METAIUIOB
OO6mue dpuznyecKkue CBOCTBa
72 MCTaAJ1JIOB H HMMCHCHUEC MCTAJIJIOB B BH6HHOTeKa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cnnasel MetaiioB. Koppo3us bubanorexa HOK
METAJLJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amay pa3iMuHbBIX THIIOB bubmorexa LOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKUHN PO HanpsDKCHUH
75 MeTaJ'IJI'I)OB O061mmue cnorc):ozébl n(I))n €HUS bubnnorexa LIOK
- ot yi https://m.edso0.ru/94eb377a
METAIUIOB
Oo6mas xapakrepucTuka MmeramioB |A-
76 rpynisl [leproauyeckoit cucteMbl bubmmoreka [JOK

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

https://m.edsoo.ru/e12c26b3
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XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

Oo6mas xapakrepuctuka metamioB HA-
rpynusl [lepruoauyeckoin cucteMsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

Bbu6nmuoreka [JOK

77
KaJIbIMIA: IOJy4YeHue, pu3nueckue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

78 JKEcTKOCTH BOJBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9

79 ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U bubanorexka HOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE

81 Pemrenne 3ana4 pa3jan4HbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue

82 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME bubmorexa [IOK
" P Y https://m.edso0.ru/27a4af43

Merasuisl TJIaBHBIX TOATPYIII

OO6m1ast XapaKTeprUCTUKA METAIIIOB

83 nmo6ouHbIX oArpym (b-rpyrm) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX https://m.edso0.ru/610d7431
J3JIEMECHTOB
du3nYeCKre U XMMUYECKUE CBOMCTBA

84 XpOMa 1 ero COeAMHEHUH, X bubmmorexa [JOK

P A ’ https://m.edso00.ru/9911bef3

MIPUMEHCHHE

85 Baxueiiive coeMHEHUs1 MapraHiia. bubmmoreka [JOK
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IlepmaHranar xanus, €ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKese3a v ero coequHenuii. [lomyuenue bubnmnorexa [IOK
A ' i https://m.edso0.ru/1b7f8741
Y IPUMEHEHHUE CTIJIaBOB Kele3a
duznyeckre 1 XUMHUUECKHE CBOIICTBA
87 MEIN U €€ COeINHEHNH, UX bubmmorexa [IOK
a a ’ https://m.edso0.ru/2bc0f954
IIPUMEHEHHE
duznyeckre 1 XUMHUUECKHE CBOIICTBA
88 IIMHKA ¥ €r0 COCTUHCHUH, UX Bbu6nmuoreka [JOK
npuMeHeHue. [ uapoKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
https://m.edsoo.ru/a6e352ea
"MeTtasipl TOOOYHBIX TOATPYIIT"
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa LOK
Aatp https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATHU3ALIIS
91 A3yUYEHHOT0 MaTepuaa 1o TeMe bubmorexa LOK
" i " P https://m.edso0.ru/e91fe975
MerTamisl
92 KonrtponsHast pabora o Teme bubnumoreka [IOK
"Metamibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToOB KOHTPOJIBHOM bubanorexka HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B o0ecrieueHnu
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAyYHBIX METOAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo0.ru/080fe1f0
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HaquBIG MPUHIMIIBI OPraHUu3alun
XUMHYCCKOT'O IMMPOU3BOJACTBA.

Bbu6nmuoreka [JOK

95 1
[TpombInIeHHBIE CITOCOOBI TTOTYICHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHNE
96 0K arolel cpeanl U €ro 1 bubnnorexa LIOK
Pyaromt pea https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUS U 310pOBbE YEIOBEKA. 1 bubanorexka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
08 Xumus iy, Poas XumMun B 1 Bbu6nmuoreka [JOK
oOecIieueHn MUIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u naproMepHbie 1 bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHus B CTPOUTENLCTBE. BakHeime
100 CTPOUTEINILHBIE U KOHCT HOHHBIE 1 bubmmorexa [IOK
p pyKH https://m.edso0.ru/61e69003
MaTrepuabl
XUMHSA B CEIILCKOM XO3STCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmorexa [IOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubmuorexa [JOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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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
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOPask BKJIIOYAECT:

11

OCHOBOIIOJIATalOIIE TMOHATUSA (XMMUYECKUU 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAst 000JI0YKa aToma, S-, p-, 0-3JIeKTpOHHBIE OpOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHME aroma, HWOH, MOJIEKyJIa,
BAJICHTHOCTD, SJICKTPOOTPULIATCIILHOCTD, CTCIICHDb OKHUCJICHUA,
XUMUYecKass CBsi3b (O- M T-CBSI3b, KPATHBIC CBS3M), THOPHIN3AIUSL
aTOMHBIX OpOWTaNlel, KpHCTATMYEcKash pemeTKa, MOJb, MOJSpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIICHTPALUsS, PaCTBOPHI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
cKkeneT, (YHKIHMOHAIBHAS TPYIIa, paiuKall, W30MEphl, CTPYKTypHAs
dbopmyna, wu3omepus  (CTPyKTypHas,  TeoMmeTpuyeckas  (Iuc-,
TPaHCU30MEpHs), TOMOJIOTMYECKUN psAl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCIIOPOJI- W a30TCOJCpIKAIINE COCTUHEHHS, OMOJOTHYECKH AKTHBHBIE
BelecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCTMHECHUS, KPEKUHT, pUGOPMHUHT, THITHI
XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITG.HBHO-BOCCT&HOBHTGHBHBIG, 3K30- U
SHAOTEPMHUUYECKUE, PEaKIIMH MOHHOTO OOMEHa, TOMO- U Te€TEepPOrcHHBIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsT TUCCOIMALINS, CTETIEHb JAMCCOIUAINH, OKUCINTEID,
BOCCTAaHOBUTENb, OJJEKTPOJIN3, CKOPOCTh XWMHYECKOW  peakilu,

XMMHUYECKOE PABHOBECUE)

1.2

TEOpPUU ¥ 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHSI OPTaHHMYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOIUTUUYECKON TUCCOLMALINH,
[Tepuonnueckuit 3axkon /.M. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChl),
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3BIK XWMHHU, MHPOBO33PEHUECKHUE
3HaHUS, JIEKAI[Ue B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIC IMPEACTABICHUS O CTPOCHUU

BElIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYICCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTSX ux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

14

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

YCJIO0BCKAa

1.5

oOuiyie HaydHble NMPUHIUIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha MpuMepe
MPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHakKa, MeTaHoja, IMepepadoTKu

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 MOHSTHSAMU 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 CHUMBOJHMKY JUISI COCTAaBICHHMS (POPMYJI HEOPTaHUYECKUX
BEUIECTB, 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 JUIs KITAaCCU(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,
TeroBoMy 3(PQeKTy peaknuu, H3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTajanu3aTopa)

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

d-aneKTpOHHBIE OpOUTAIIN, SHEPTETUYECKUE YPOBHU




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

OKHCIHUTCIBHO-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€aKU 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 M-CBSA3H), B3aUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiiy pa3InyHbIX

MEXaHU3MOB MPOTEKaHMsI peaKLuit

8.2

XapaKTCPHBIC XHWMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIUCAMH YPAaBHEHUHM XUMUYECKUX PEAKLIUU

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

aAMUHOKUCIIOTBI, OETTKN)

10

ChopMupOBaHHOCTh YMEHHUS TPOBOAUTH PACUETHl 0 XUMHUYECKUM
dopMynaM M ypaBHEHHMSIM XMMUYECKHX PEaKIHMi C HCHOJIb30BAHUEM

(U3UYECKUX 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 MM 00BEMHOM J10J1H, BBIXO/1a MMPOJAYKTA 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 U JIA
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;
CHUCTEMHbIC XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; s IHPUHATUA

IPaMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUH
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU YIIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOICPKAIIMX OPTraHMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBLHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C COOJIOJICHHUEM IPaBHII
O0e3zomacHOrO  OOpamieHWsi ¢  BeImeCTBaMH W J1abOpaTOpHBIM
obopynoBanuem; (HOpMyITHPOBATH IENIM UCCIICTOBAHUS; TIPEICTABISTH B
pasnuuHOi  (opme pe3ydabTaThl AKCICPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOUCK
XUMHUYECKON WH(OPMAIIUK B Pa3IMYHBIX UICTOYHHUKAX (HAaydHast U yaeOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(oOpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaTbiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C ITOCTaBICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~ yMEHHUSI MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA 3KOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJCTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBUSI HA  JKHUBbIE  OpPraHHU3MBI
OIpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaeinbHOI
JOMyCTUMOW KOHIICHTpAIlUM, W TOACHATH HAa MpPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEITHOTO BO3JICHCTBUS HA OpraHU3M

YECJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D

11O XUMHUHN
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
1 TeopeTndecknue OCHOBBI XUMUHU
Crpoenne BemectBa. CoBpeMeHHas MOJAENb CTPOEHMsI aToMa. Pacnpenenenue
AJNIEKTPOHOB MO JHEpreTHueckuM ypoBHAM. Kilaccupukanus XuMHUYECKHX
1.1 asteMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPIeTHYECKUX yPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KoH(pUTyparus atoma. BalleHTHBIE AIEKTPOHBI
[lepuonnueckas cucrema xumuuyeckux adiemeHtoB .M. Menneneesa.
@usnueckuit cMmbicn llepuonnueckoro 3akona .M. Menneneesa. [IpuuuHbl u
1.2 3aKOHOMEPHOCTH HW3MEHEHMsI CBOICTB JJIEMEHTOB M HX COEAMHEHUH TI0
[epuoJaM M TIpynmnaM. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOMCTB HPOCTBIX
BEILIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIIUX OKCUIOB U THIPOKCUIOB
1.3 BanenTtHocTh. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIIEHUS
Bunbsl xumMudeckoli CBs3M (KOBaJICHTHAs, MOHHAS, METAJNINYECKasi, BOJIOPOIHAS)
14 U MeXaHU3MbI e€ 00pa3zoBaHust. MeXMOEKyIspHbIe B3aUMOACHCTBUS. BemecTna
' MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTpO€HHsA. THMbl KPUCTAIUIMYECKHUX
pEETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHI
15 XuMuueckas peaxkuus. Knaccudukamms XUMHUYECKUX peakuuii B
' HEOPraHWYECKOM M OpraHuvYeCKON XMMHUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB
1.6 CKOpOoCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB
1.7 TemnoBbie 3¢ HeKTh XMMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS
18 OOpartumblie peakiuu. XUMHUYeCKoe paBHoOBecHwe. DakTopbl, BIUSAIOIMIHME Ha
' COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense
DnexTponutuueckas auccoruanus. CuibHble M crnabbie snekTponuTsl. Cpena
1.9 BOJHBIX PACTBOPOB BEIIECTB: KHUCHIAas, HEWUTpaibHas, wienoyHas. CreneHb
nucconuanuu. Peakium HoHHOTO oOMeHa
110 Ianponus coneii. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pacTBopa
CriocoObI BbIpa)keHUsI KOHIIEHTPALIMK PAaCTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHIEHTparus. HachllieHHble W HEHACHIIICHHBIC
pacTBOpbI, pacTBOpUMOCTb. Kpucramioruaparsl
112 OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBeneHue BeniecTB B cpenax ¢

pa3HbIM 3HaueHueM PH. MeTo bl 2IeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coeuHeHnil. HoMeHkaTypa HeopraHn4eckux

BEILIECTB

2.2

XUMHUYECKHUE CBOWMCTBA BAKHEHIIMX METAUIOB (HATPHM, Kalud, KaJbIUi,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITIOCOOBI IMOJIY4YCHH MCTAJIJIOB

2.3

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

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUN )

2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K Pa3JIMYHBIM

Kj1accaM

2.5

#HPar##H# nentudukanus HeopraHmueckux coeanHeHuil. Kauecrsenusie

pCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OcHOBHEIE IIOJIOKCHU AL TCOpHUU XUMHNYCCKOI'O CTPOCHUMA OpraHu4CCKUux
coequHennii A.M. BytiepoBa. YTriepoaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpatHocTh XUMHUYECKOW CBS3U. S- W P-CBsi3u. SP3-, SP2-, SP-ruOpuamM3aInuu
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

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
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U 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: raJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, Hu3oMmepusanus, ropenue. IlomyueHue
ankaHoB. lluxnoankanel. Cneun¢puka CBOICTB IMKJIOATKAHOB C MaJlbIM

pasMepoM I1ukIa. Peakiuu mprcoeIMHeHNs U paJuKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peakUUU MPHUCOCIUHEHHs (TaJOreHUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTallks), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomblieHHble M Ja0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XMMHUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUSA

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




AJIKaAUCHOB

3.8

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

MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTHUJICHa

3.9

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

CriocoOsl MmosTydeHus U IPUMEHEHUE apOMaTHYECKUX YTIIEBO0POIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJU4Ud
THAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOJyYCeHHUS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonydyenue »oTaHoONa: peakuuss OpOXKEHHS TUIIOKO3bl, TUApATallus HSTUJICHA.
DTUICHIJINKOb U TIMLUEPUH KaK IMPEeICTaBUTENM NMPEAETbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

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

HaTpusi, Opomom). [lomyuenue penona

3.12

AJIB,Z[GI‘I/I,Z[BI. XHUMHUYECKHE CBOMCTBA MNPpCACIbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuusi «cepeOpsHOro
3epkaiay, B3aumoaeicteue ¢ ruapokcuaoM meau (Il). [Monyuenue npeaenbHBIX
QBJICTU/IOB. OKWCJIGHWE CIIMPTOB, THIpATalUs aleTuicHa. AIETOH 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
QIIKaHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. Briciiue 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(UpPHI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHMHYECKHE 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 MaKpOMOJIEKYI
Kpaxmaja, IJIMKOTreéHa W ILeJuItoso3bl. Pu3nueckue CBOHCTBA Kpaxmaiaa u
LEJUTI0N03bl.  XUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJOM. XHMMHUYECKHE CBOMCTBA LEJUIIONO3bL: THUAPOJIN3, MOTyYCHHE
a¢upoB 1eTrONO3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX 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: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lonydeHue aMMHOB QJIKWJIMPOBAHMEM aMMHakKa U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

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

Ha OenKun

3.18

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

BOJIOKOH

3.19

#HPar##H#  nenTudukanns opraHu4ecKux coequHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

['enernueckas cBs3b MEKY KJIaCCaMU OPTaHUYECKUX COCTUHEHUN

XUMUS U )KU3HD

4.1

Xumus B TIOBCeIHEBHOM xku3HU. [IpaBmma OezomacHOW paboOThI C E€IKUMH,

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: MPUPOIHBIA 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 MHOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUN

4.4

O6H_II/IC MMpEACTABICHUA O IMPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BElIeCTB (Ha TMpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOThHI). UEpHas u
uBetHas  metauryprus.  CTEKs0 UM CWIMKaTHasg  ITPOMBIIUICHHOCTb.

[IpombinuieHHas  opranuueckas  xumusa.  CpIpb€ I OpraHUYECKOU

MIPOMBIIIJICHHOCTH
5 #HH##Par### Tunibl pacu€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BelIECTBA WK 00bEMA Ta30B MO0 U3BECTHOMY
5.1 KOJINYECTBY BEILIECTBA, MACCE MM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIHH
BEIIICCTB
5.2 ##HPar###Pacuérel TeruoBoro s exra peakuu
5.3 #H#HPar###PacuéTpl 00bEMHBIX OTHOIIEHUH ra30B MPU XMMUYECKUX PEaKIUIX
5.4 #i#Par##PacuéTel Maccel (00bEMa, KOTMYECTBA BEIIECTBA) MTPOTYKTOB
' peaKIu, €ClIi OJHO W3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )
55 #H##Par##Pacu€Tel MacCcOBOM MM 0OBEMHOM J10JIM BBIXO/A MPOIYKTa PEaKIun
' OT TEOPETUYECKH BO3MOXKHOTO
###Par#t#PacuéTel Maccel (00BEMa, KOTMYECTBA BENIECTBA) MPOYKTa PEaKIINH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPA C OMPEACIEHHON MacCCOBOM JT0IEH
PacTBOPEHHOIO BELIECTBA
5.7 #H##Par###PacdéThl C MCTIOJIb30BAaHUEM TTOHATUI «MacCOBast JA0JI», «MOJISIpPHAS
' KOHIIEHTPAIUS», «PACTBOPUMOCTH)
#H##Par###Hax oxneHre MoJIeKyIIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA 110
5.8 €ro TIOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €0 COCTaB, UIIH 110

IIPONYKTaM CTOPaHUs




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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