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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpaMma Mo XUMHM Ha YpPOBHE CpeIHEro oomero o0pa3oBaHus
pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu
B Poccuiickoii ®Denepanuu», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS (eaepaibHOM
oOpa3oBarelbHONW  mporpamMMbl  cpeaHero  obmero  oopazoBanuss(POIl  COO),
npejcTaBiIeHHbIX B DeepanbHOM TOCYJIapcTBEHHOM oOpa3oBaTenbHoM crangapre COO, c
yuérom KoHuemnuuu npenojaBaHusi y4yeOHOro mpeamera «XuUMHsS» B 00pa30BaTENIbHBIX
opranmzaiusax Poccuiickoit ®enepanuu, peanu3yroIIMX OCHOBHbIE 00pa3oBaTelbHbIE
IIPOTpaMMbl, U OCHOBHBIX MOJIOXKEHUU «CTparernu pa3BUTHS BOCIUTaHUS B Poccuiickon
®depneparuu Ha nepuoj A0 2025 roga» (Pacnopspokenue [paButensctBa PO ot 29.05. 2015
No 996 - p.).

XuMus Ha YpOBHE YriayOJEHHOrO HM3yYeHHUs 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro oOpaszoBaHus yuammuxcsa 10-11 kmaccoB. M3ydenue mnpenmera,
peanuszyemMoe B YCIOBUAX JIU(PPEpeHIIMPOBAHHOIO, MPO(UIBLHOTO O0y4YeHHUs, MPU3BAHO
obecnieuuTh 00IE00pPa30BaTECIbHYI0 M OONIEKYJIbTYPHYIO TOJATOTOBKY BBIITYCKHUKOB
HIKOJIbI, HEOOXOJUMYIO JUIsl ajanTallMd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KH3HU B
COLIMyME, a TaKXkKe JUId MPOJOJDKEHHs OOydeHHs B OpraHu3anusx MpodeccrnoHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMUS SBIIAETCS OJHON U3 IPUOPUTETHBIX AUCIUTIIMH.

B mnporpaMMe mo XvMHUM Ha3HAY€HUE MpeaAMeTa «XUMHs» MOIy4aeT MOAPOOHYIO
WHTEPIPETALNIO B COOTBETCTBHHM € OCHOBomosararomumu nonoxenuamu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€NIeH, COMAEp)KaHus, PEe3yJlbTaToOB OOy4YeHHs W TpeOOBaHUU K
YPOBHIO TOATOTOBKH BBINYCKHUKOB. (CBHAETEIBCTBOM TOMY SIBJISIOTCS —CIEAYIOLINE
BBITIOJIHSEMbIE ITPOTPaMMOl IO XUMUU (DYHKITUU:

e UH(pOPMALIMOHHO-METOIMYECKAs, peanu3anusi KOTOpOoW oOecrneuynBaeT MOJyuYeHUe
NPEJICTaBICHUSI O WENSIX, COACpXKAaHUM, OOIIel cTpareruu OOy4eHHs, BOCIHUTAHUSA H
pa3BUTHsL OOYYaIOIIUXCSl CPEICTBAMU MpeaMeTa, M3Yy4aeMOro B paMKaX KOHKPETHOIO
npodus;

e OpraHU3alMOHHO-IJIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBAaEeT OIpe/esieHue: MPUHIUIIOB
CTPYKTYpUPOBAaHHUS U  MOCIEJOBATEIBHOCTH  H3Y4YEHHMs] Y4yeOHOro MaTepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJICP>KATEIbHON OCHOBBI KOHTPOJSI W OIGHKM 00pa3oBaTeNbHBIX JOCTH)KCHUI
oOydJaronMxcsi B paMKax UTOTOBOM arrecTtaliv B (popMe €AMHOro rocyJapCTBEHHOTO
HK3aMEHa [0 XUMUHU.

[Tporpamma i yrayOiaEHHOTO U3YYCHHS] XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE NMPEIMETHOE COACPKAHUE, 00A3aTENBHOE ISl U3YUECHHUS B
paMKax OTHAENbHBIX MPOQuUIIEH, MpeaycMaTpUBaeT PacIpeaesieHue U CTPYKTYpPUPOBAHHE
€ro 1o Kjaccam, OCHOBHBIM COJEPKaTEIbHBIM JIMHUSAM/pa3ieaM Kypca;

e HaéT IMpHUMEpPHOE pachpeiesieHne y4eOHOTO BPEMEHH, PEKOMEHIYEMOTO ISl U3Y4YeHUs
OTJENIbHBIX TEM;

e TIpensaraeT MpUMEPHYIO MOCIIEI0BATEILHOCTh H3yUEHHUsI yUeOHOr0 MaTepuana ¢ y4éTomM
JIOTUKU IOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEAMETHBIX CBSI3EH;



e JAaET METOAMYECKYI0 MHTEpPIpETalri0 Uelell W 3aJad Mu3ydeHus MpeaMera Ha
yriayO0aEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO OOIIETOo
o0Opa3oBaHMsl, COIEPXKATEIBHOW XapaKTEPUCTUKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOTPAMMBI CPETHETO 00111eT0 00pa3oBaHUsl (JINYHOCTHBIX,
METalpeAMETHBIX, MNPEJIMETHbIX), a TakKe C Y4YE€TOM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEJIbHBIX JEHCTBUI 00YUaIOUIerocs 10 OCBOCHUIO COICPKAHUSI IPEAMETA.

[lo BceM Ha3BaHHBIM TO3UIUSIM B TMPOTpaMME IO XHUMHH TMPEAyCMOTpEeHa
IPEEMCTBEHHOCTh ¢ OOyUYe€HHEM XHMMHUU Ha ypOBHE OCHOBHOro oOIIero oOpa3oBaHus. 3a
npejenaMyd  yCTAHOBJIGHHOW TMPOTpaMMOl 1O XUMHHU 00si3aTelIbHOM (MHBapUAHTHOM)
COCTABJISIIOLIEH coJiepKaHUsl yueOHOTO IpeaMeTa « XUMHUsD OCTaETCsl BOZMOXHOCTh BBIOOpa
€ro BapUaTUBHOW COCTAaBIISIOLIEH, KOTOpas JOJDKHA ONPEAENSAThCI B COOTBETCTBUHM C
HaIpaBJIEHUEM KOHKPETHOTO pouiIsi 00yueHusl.

B coorBerctBUM ¢ koHuentyaiabHbiMU TonoxeHussMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriayOiaEHHOro ypoBHeW B cucreme AuddepeHIUpOBaHHOTO
0o0yueHHs Ha YPOBHE CpeaHero oOuiero oOpa3oBaHHUs XUMHS Ha YpPOBHE YTIyOJIEHHOTO
W3Y4YEHUS HaIpaBJI€H Ha pPEATM3alUI0 IPEEMCTBEHHOCTH C TMOCIEAYIOUIMM 3TaroM
MOJTyYeHHUsI XUMUYECKOTO 00pa3oBaHHsA B paMKaX HM3yY€HHUs CHEIHATbHBIX €CTECTBEHHO-
HAay4YHbIX M  XUMHUYECKMX JUCIHUIUIMH B BYy3aX M  OpraHu3alUsix CpPEIHEro
npodeccuoHanbHOro 00Opa3oBaHusi. B  3Toil CBA3M uU3yueHUE TmpeaMera «XUMHs»
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO HA pAaCUIMPEHUE W YriayOJeHHe TEOpeTHUYEeCKOU U
MPAaKTHYECKON MOATOTOBKH 00YYarOIIUXCsl, BBIOPABIINX OMpeeAEHHbIN Npoduib 00yUdeHHs,
B TOM YHCJE C MEPCIEKTUBOW MOCIEAYIOUIETO MOTYYEHHUS XUMHUYECKOro oOpa3oBaHUS B
OopraHu3alusax MpoQeccuoHalbHOro oOpa3oBaHusi. Hapsiny ¢ sTuM, B cBeTe TpeOOBaHUM
OI'OC COO k mmaHuUpyeMbIM pe3yjbTaTaM OCBOeHHUS deepaabHOd 00pa30BaTelIbHOM
IPOrpaMMBbl CpeAHETo 0011Iero 00pa3oBaHus U3yUYeHHE TpeIMeTa « XUMHUS» OPUECHTHPOBAHO
TaK)KE€ Ha pEIIeHWe 3a7a4 BOCHUTAHHUS U COLMAIBHOTO pa3BUTHs OOY4YaIOIIMXCS, Ha
dbopMHpoBaHUEe Yy HHUX OOIICHHTEIUICKTYalbHBIX YMEHUH, YMEHHUH palroHaIu3aliu
y4eOHOro TpyJia U 0000IIEHHBIX CIIOCOOOB IEITEILHOCTH, UMEIOIIUX MEXIUCIMILIMHAPHBIM,
HAJPEIMETHBINA XapaKTep.

CocTaBngmuMy TpeaMeTa «XUMUs» Ha YPOBHE YriayONEHHOTO M3yYEHHUS SIBISIOTCS
yrayonéHHbIe Kypehl — « Opranudeckas Xumus» 1 «O01mas u Heopranudeckas Xxumus». [pu
OTpeJIeJICHUU TIOJIX0/I0B K OTOOPY M CTPYKTYPHOM OpraHu3alluu COJIepKaHusl ’TUX KypCOB B
mporpamMme 1o XuMuu 3a ocHOBY NpuHsTHI osioxeHuss PI'OC COO o paznuuusix 6a30Boro
U YIUIyOJIEHHOTO YPOBHEW M3YUCHHSI IPEAMETA.

OcHoBy cozepxanusi KypcoB «OpraHuyeckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMHUS» COCTaBJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW W YMEHHUH, OTHOCSIIUXCS K
0a30BOMYy YpOBHIO M3Yy4EHHMs IpeaMeTa. DTa CHUCTEMa 3HAHHWM IMOJIyd4aeT OINpeaesEéHHOE
TEOPETUYECKOE JIOMOJHEHUE, MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBLIMIA
00BEM (akTomornyecKkoro Marepuana. Tak, Ha yrayOn€HHOM ypOBHE M3YUYEHHUS TMpeAMeTa
oOecrieyeHa BO3MOXKHOCTh 3HAYUTENHLHOTO YBEIHUEHUS OOBbEMaA 3HAHUM O XMMHUYECKHUX
DJIEMEHTaX W CBOMCTBAX MX COCJIMHEHUN Ha OCHOBE pacCHIUpeHuss W yriayOjeHus
MPEACTABICHUI O CTPOEHUHU BEIIECTBA, XUMHUUECKOMN CBS3U U 3aKOHOMEPHOCTAX MPOTEKAHUS



peakiuii, pacCMaTpUBaEMbIX C TOYKH 3PEHUS XUMUUYECKON KUHETUKH U TEPMOJIUHAMHKH.
N3ydyeHne nepuoamyeckoro 3akoHa M Ilepuoaudeckor CHUCTEMBbI XUMHUYECKHUX SJIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOSHUH aToMa.
Xumudeckasi CBA3b OOBSICHAETCS C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHMU mpH e
00pa3oBaHMM W PA3PYLIEHUHU, A TAKXKE C TOYKH 3PEHHUS] MEXaHU3MOB €€ 0Opa3oBaHMS.
W3ydyeHnne THUMNOB peakuuil  JomnosHsercs (OpPMUPOBAHMEM  NPEJCTaBICHUA 00
IEKTPOXUMUYECKHUX IIPOLIECCAX U AIEKTPOIU3€E PACIUIABOB M pacTBOPOB BEUIECTB. B Kypce
OpraHWYECKONW XUMHUU TIPU PACCMOTPEHUU PEAKIIMOHHONW CIOCOOHOCTH COEIMHECHHM
yaensercs 0codoe BHUMaHUe BompocaM 00 31EKTPOHHBIX 3P deKTax, 0 B3AUMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIUM.

Oco0oe 3HaueHrne UMEeET TO, YTO Ha COJIEP’)KaHUE KYPCOB XUMHUU YTITyOJIEHHOTO YPOBHS
W3YYEHUS I KJIACCOB ompeneiaeHHoro mnpoduis (TJaBHBIM 00pa3oM Ha HMX CTPYKTYpYy U
XapakTep JOMOJHEHHM K oOIeld cucrteMe MNpeIMETHBIX 3HAaHWM) OKa3bIBAIOT BIIHSHUE
CMEXKHbIE TpeaMeThl. Tak, Hampumep, B COAEpKaHUU MpEeaMeTa JUisl KIAcCOB XHUMHKO-
dbusznyeckoro npoduiis 60JbIIOe 3HaUeHUE OYIyT UMETh JIEMEHTHI Y4eOHOI0 MaTepuaa mo
obmeit xumun. [lpm um3ydyeHun mpeameTa B JaHHOM Clydae akIEHT OyJeT claelaH Ha
OOITHOCTH METOIOB MO3HAHUS, OOLUTHOCTh 3aKOHOB U TEOPHl B XUMUH U B (PU3UKE: AaTOMHO-
MOJIEKYJIIpHas Teopusi (MOJIEKYyJIspHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAaCChl U
DHEPI'UM, 3aKOHbl TEPMOIAWHAMHKH, IJIEKTPOIN3A, MPEICTABICHUS O CTPOCHHUM BEWIECTB U
Jpyroe.

B TO Xe Bpems B coJepKaHUM NpeIMeTa JUisl KJIacCOB XMMHKO-OMOJIOTMYECKOTO
npoduis OoNblIU yAENbHBIM Bec OyJeT MMETh OpraHuyeckas XuMmusa. B 3tom cimyuae
MPEIOCTABISAETCA BO3MOXKHOCTh JJisi 0oJiee OOCTOSITENHHOTO PACCMOTPEHHS] XUMUYECKOU
OpraHu3alMK KIETKU KaK OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJAT, K IPUMEPY,
TaKHe CTPYKTYPHBIC KOMITOHEHTHI, KaK JTUTTHIbI, OCIKH, YTICBOIbI, HYKJICMHOBBIC KHUCIOTHI U
npyrue. Ilpu 3TOM 3HaHUS O COCTaB€ M CBOWCTBaxX IPEACTABUTENEH OCHOBHBIX KJIACCOB
OpraHUYECKUX BEIIECTB CIIY>KAaT OCHOBOMU ISl U3YUYEHHS CYIIHOCTH MPOIEcCOB (POTOCUHTE3A,
JbIXaHUS, TUIIEBAPECHUS.

B nnane ¢opMupoBaHHS OCHOB HAYYHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TO3HAHUS M OMNbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUI HU3Y4YCHHE
npeaMeTa «XUMUs» Ha YIIyOJIEHHOM ypOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SIX C
y4eOHbIMU TMpeAMETaMH, BXOMSIIMMH B COCTaB MpeaMETHhIX obnacteil «EcrecTBeHHO-
Hay4YHbIE IPeIMETh», «MaTeMaTrka u uHpopMaTukay U «Pycckuii A3bIK U JIUTEpATypay.

[Tpu n3ydeHnn yueOHOTO MpeaMeTa « XuMus» Ha YriayOaEHHOM YpOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO W CpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENIEHHONW 3HAYMMOCTHU SIBJsIeTCs (DOPMHUpPOBAHHE OCHOB HAyKHM XUMHUHU Kak o01acTu
COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOW [JEATEIIbHOCTH YEJIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. Pelenune 5ToM 3agaun Ha yriyOJI€HHOM YpOBHE
U3YYEHUS MIPEeAMETA MPEANOJIaracT pean3aliio TaKUX LeIel, Kak:

e (opMupoOBaHHE MPEICTABICHUI: O MaTepHAIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJIEHUW MPUPObI, O MECTE XUMHH B CUCTEME ECTECTBEHHBIX HAYK U €€
BEIylIe poOJu B OOECIEYEHUH YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA: B PEIICHUU



npo0JieM SKOJIOTUYECKOM, HHEPreTUYECKOW W THUIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJUITMHBI, CO3/IaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HICTOYHUKOB SHEPTHH, B 00ECIICUYCHUU
pPaIMOHAIIBHOTO TPUPOJIONOIL30BaHMs, B (OPMUPOBAHUM MHPOBO33PECHHUS M OOIICH
KYJbTYphl 4€JIOBEKa, a TAaKXKe HSKOJOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

OCBOCHHME CHUCTEMbl 3HAHHM, JIEKAIMX B OCHOBE XUMHYECKOM COCTABISIOLICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U TEOpUU
XUMHUH, COBPEMEHHBIX MPEJCTABICHUN O CTPOECHHWM BEIIECTBA HAa Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHWS XHMHUYECKMX PEAKIHUN, O XUMHUYECKOM
pPaBHOBECHUU, PACTBOpPAX M JIUCIEPCHBIX CHUCTEMax, 00 OOMMX HAYYHBIX NPHUHITUIAX
XUMHYECKOTO MTPOU3BO/ICTBA;

dbopmupoBaHue Yy OOydYalOMMXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKMX 3HaHUM JUisi OOBSCHEHMS KIIIOYEBBIX HAEH Hu mpoliem
COBPEMEHHOM XUMHUHU, HJisi OOBACHEHHS M MPOTHO3UPOBAHHUSA SIBIICHUM, HWMEIOIINUX
€CTECTBEHHO-HAYUYHYIO TIPUPOTY; TPAMOTHOTO PEIICHUS TPOOJIEM, CBA3aHHBIX C XUMHEH,
MPOTHO3WPOBAHUS, aHAIM3a M OIEHKH C TIO3UIMA DKOJIOTHYECKOW 0e30MacHOCTH
MOCJEACTBUM OBITOBOM W MPOU3BOJACTBEHHOM [EATCIHPHOCTH YEJIOBEKA, CBS3aHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEPAOOTKOI BEIIECTB;

yriyOJieHHe TPEJCTAaBICHU O HAay4YHBIX METOJaX TO3HAHUSA, HEOOXOIUMBIX s
NPUOOPETEHUSI YMEHUN OPUEHTHUPOBATHCS B MHPE BEIIECTB W OOBICHCHUS XUMHUYECKHUX
SABJICHUHM, UMEIOIIIUX MECTO B IIPUPOJIE, B IPAKTUUYECKOMN AEATEILHOCTU U ITIOBCENHEBHON
KU3HHU.

B mnnane peanuzanuu nepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX (DYHKIIUN

IIEJIOCTHON CUCTEMBI CPETHEr0 001Ier0 00pa30BaHus MIPU U3YICHUH TIPEeIMeTa « XUMUSD Ha

yTIIyOJIEHHOM ypOBHE 0COOYIO aKTYallbHOCTh IPHUOOPETAIOT TAKKE 1IN U 33]1a4H, KaK:

e BOCIHUTaHHUE YOSKIEHHOCTU B ITO3HABAEMOCTH SIBJICHUI MPUPOJIbI, YBAXKECHHS K ITPOLIECCY
TBOpYECTBA B OOJACTH TEOPETHUUECKMX M MPUKIAAHBIX HCCIACAOBAaHUN B XHUMHH,
dbopMHpoBaHE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

e pa3BUTHE MOTHUBAIIMM K OOYYCHHIO W IO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOCHHUSI O0IICUETIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE T[O3HABATEIBHBIX  HWHTEPECOB, HWHTEIUICKTYAJIIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW 00yuaromuxcsi, (OpMHUPOBAHWE Y HHUX CO3HATEIHHOTO OTHOIICHHUS K
caMOO0Opa30BaHUIO ¥ HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO  YCIEITHOM
npoecCHOHaTbHON M OOIIECTBEHHOM MEATeTLHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUN U HABBIKOB Pa3yMHOr0 MPUPOIOIOIB30BAHUS, Pa3BUTHE
DKOJIOTHYCCKON  KYJbTYpbl,  TPHUOOPETCHHWE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
JKOJIOTUYECKOU JIESITETbHOCTH.



OOmree 9MCIIO YacoB, MPEAYCMOTPEHHBIX I M3YUYCHHUS XMMHHM Ha yTiyOJEHHOM YpPOBHE
cpenHero obmiero oopaszoBanus, coctasisieT 204 yacos: B 10 kimacce — 102 gaca (3 gyaca B
Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieINIO).

COAEPKXAHUE OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHNYeCKON XUMHUM.

[IpeamMeTr W 3HAUYeHHE OPraHUYECKOW XWUMHH, TMPEACTaBICHUE O MHOrooOpazuu
OPTaHUYECKUX COCTMHEHHM.

OJNEeKTPOHHOE CTPOEHUE aToMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUA.
BajieHTHBIE BO3MOKHOCTM aToma yrjiepoja. XHUMHUYECKas CBSI3b B OPraHUYECKHX
coeMHEeHMsIX. Tumel THOpUIM3AMM aTOMHBIX opOuTanel yriepona. MexaHU3MBbI
00pa30oBaHMsI KOBAJCGHTHOM CBSI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumsl
NEPEeKPbIBAHUS aTOMHBIX OpOUTaieH, G- U m-cBA3U. OIMHApHAs, IBOMHAS U TPOHHAS CBS3b.
CriocoObl pa3pbiBa CBsizel B MOJIEKyJlax OpraHudeckux BemiecTB. [loHstue o cBOOOIHOM
paaukane, Hykiaeoduie u aIeKTpodue.

Teopuss cTpoeHHUs OpraHUYEcKuUX coeauHeHuit A.M. byTiepoBa U COBpPEMEHHBIE
NPEACTABICHUSI O CTPYKTYpe MOJEKYJ. 3HAUYEHUE TEOPHUH CTPOCHHS OpPraHUYECKUX
coequHeHU. MomnekysipHble W CTpYKTypHbIe (opmynsl. CTpyKTypHblE (OPMYIIBI
pa3nuMYHBIX BUIOB: pa3BEPHYTasl, COKpall€éHHas, ckeneTHas. M3omepus. Buasl mzomepuu:
CTPYKTYpHAasi, MPOCTPAHCTBEHHAs. JEKTPOHHBbIC A(DPEKTHI B MOJIEKYJIaX OPraHUYECKHUX
COCMHEHUM (MHIYKTUBHBIM U ME30MEPHBIN d(PPEKThI).

[IpencraBnenne o0  KiacCUpUKAaUMKW  OpraHuyeckux  BemectB. [lonstue o
¢ynkiuonansHoi rpynme. ['omonorus. ['omonoruueckue psapl.  CucremaTuueckas
HOMeHKIaTypa opranndeckux coequuenuii (IUPAC) u TpuBUaiibHbIe Ha3BaHUS OTAEIBHBIX
MPEACTABUTEIICH.

OcobenHocT W KJIaccUPUKalMs ~ OpPraHUYecKux  peakiuil.  OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPraHUYECKON XUMHH.

OKcnepruMEHTAIbHBIE METO/Ibl U3YUYEHUS BEILECTB U UX MPEBPALLEHUI: 03HAKOMIICHHE C
o0Opa3iaMu OpraHMvecKuX BEIIECTB U MaTepUalaMyd Ha UX OCHOBE, OMBITHI O MPEBPAIICHUIO
OpraHWYECKUX BEUIECTB IMPU HArpeBaHuW (IUIaBlieHWe, OOyrJIMBaHUE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJI OPTraHUYECKUX BEILECTB.

YrieBoaopoasil.

Anxanbl. ['oMonornueckuit psii ankaHoB, 001as GopMyia, HOMEHKIIaTypa U H30MEpHs.
DNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOIEKYNl AalKaHOB, SpP°-THOPHIM3AIHS
aTOMHBIX opOHTaliel yriepoa, 6-cBsi3b. PU3nUEeCcKUe CBOWCTBA alIKaHOB.



XHWMHYECKHME  CBOMCTBA  aJKAaHOB:  pEaKIUU  3aMEIICHHs,  HM30MEpPHU3ALUH,
NETUIPUPOBaHUs, LMKIW3alWN, NHUPOJIU3a, KpekuHra, ropeHus. llpencraBineHue o
MEXaHU3M€ PEaKLUil paJuKaIbHOIO 3aMELICHUS.

Haxoxnenue B npupoje. CriocoObl Oy4eHUs] U IPUMEHEHUE aJIKaHOB.

[Huxnoankanel. O61ias hopmyna, HOMEHKIATypa U uzoMmepusi. OCOOEHHOCTH CTPOCHUS
U XUMHUYECKUX CBOMCTB MajblX (UMKIONPOMNAaH, IUKIOOYyTaH) U OOBIYHBIX (I[MKJIONEHTaH,
UKJIOTEKCaH) [MUKI0aIKaHOB. CIOCOObI MOJYyUYEHUs! M IPUMEHEHUE [IMKJIOAIKAHOB.

Ankenbl. ['omomornueckuii psij ajgkeHoB, oOmas QopMyna, HOMEHKJIATypa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYJ] aJKCHOB, Sp -THOPHIM3ALs
aTOMHBIX OpOUTaIeH yriepoaa, 6- U m-cBsi3u. CTPYKTypHas U TeoMeTpuiecKast (LIUC-TpaHC-)
n3omepus. DU3WUECKHE  CBOMCTBA  AJKEHOB. XHWMHWYECKHME CBOWCTBA:  PEaKUUH
IPUCOEIMHEHHSI, 3aMELIEHUsI B O-IOJIOKEHUE IPU JABOMHON CBS3M, NOJUMEpPU3ALMH H
okucinenus. I[IpaBuno MapkoBHuKkoBa. KaudecTBEHHBIE peakIMd Ha JIBOWHYIO CBS3b.
CriocoObl OJTy4EeHHS] U PUMEHEHHE aJIKEHOB.

Ankanuenbl.  Knaccudukanuss — ankaaueHOB — (CONPSOKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupogannvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOEHUS M XHMHUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lommmepusanus conpsyKEHHBIX TUEHOB.
CriocoObl OJIy4eHHs] ¥ MPUMEHEHHUE aJIKaJHEeHOB.

Ankusbl. ['oMonormyeckuid psii  ajlkuHOB, oOmIas ¢opMmysna, HOMEHKIATypa H
U30MEpHUs. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI QJIKMHOB, Sp-
ruOpuan3anusl aTroMHBIX opOuTanei yriuepona. dDusnueckue CBOWCTBA  AJIKHUHOB.
XHAMHYECKUE CBOWCTBA: PEAKUUU MPUCOEAVUHEHUS, AUMEPU3AUUA W TPUMEPHU3ALUHU,
okucieHusi. KuciaoTHble CBOMCTBA alKWMHOB, HUMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakIMi Ha TPOHHYIO CBS3b. CIIOCOOBI MOTYYEHHS U TPUMEHEHHUE aJTKUHOB.

ApomMartudeckue yriieBoAOpoabl (apeHbl). ['omomoruyeckuit psja apeHoB, oOImas
dbopMysia, HOMEHKJIAaTypa U H30MEpHs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJbl OeH3oia. Pu3nyeckue CBOMCTBA apeHOB. XMMUYECKUE CBONCTBA OEH30J1a U €TI0
TOMOJIOTOB: PEAKIMU 3aMEIIEHUS B OEH30JIbHOM KOJIbLIE M YTJIEBOJAOPOJHOM paJIUKale,
peakuuu TMPUCOEIMHEHUs, OKUCIEHHE ToMoyioroB OeH3ona. IlpencraBienue 00
OpPUEHTHUPYIOUIEM JEHCTBUU 3aMECTHTENCH B OCH30JIbHOM KOJIbIIE HAa MPHUMEpPE alKHIbHBIX
paaukanoB, KapOOKCHUILHOU, THIPOKCHIBHOM, aMUHO- U HUTPOTPYTIIHI, aTOMOB TaJIOT€HOB.
OcoOeHHOCTH XUMHUYECKMX CBOMCTB ctupona. [lomumepuzanus crtupona. CrnocoOsl
NOJIYYEHUS] U IPUMEHEHUE apOMAaTUYECKHUX yTIIEBOJOPOAOB.

[Tpuponnsriii raz. [lomytasie HedTsanbIe ra3bl. Hed1h 1 e€ npoucxoxnenue. KameHnusii
yrojib U MPOAYKTHI ero mepepabotku. CrocoObl mepepaboTku HEDTH: MeperoHKa, KPEKUHT
(TepMHUYECKHM, KaTadUTHUECKuii), pudopMuHr, nupoiu3. [Ipoayktel mepepaboTku HedTH,
UX IPUMEHEHHE B IPOMBIIIJIEHHOCTU U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3INYHbIMU KJIaCCaMH YTIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHHME TaJOr€HIPOU3BOAHBIX YIJIEBOJIOPOJOB. Peakunu 3amerieHus
rajioreHa Ha TUAPOKCOTPYIITY, HUTPOTPYNIy, UUAHOTPyNIy, aMuHOrpynmy. JleiicTBue Ha
TAJIOTCHIPOM3BOIHBIE BOJHOTO M CIMPTOBOrO pacTBOpa II€noud. BsaumopeiicTBue
JUTAJIOTC€HAJIKAHOB C MarHUEM M IMHKOM. [IoHATHE 0 METaNIOOPraHNYECKUX COCTUHEHMSIX.



Hcronp30BaHre TaIOTCHIIPOU3BOIHBIX YIIIEBOJOPOJAOB B OBITY, TEXHHKE M TPU CHHTE3E
OpraHNYECKHUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX IMPEBPAILCHUI: HU3y4YCHUE
(bU3MYECKMX CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTH), KAYECTBEHHBIX  PEAKIIUMA
YIJICBOJIOPOJIOB PA3IMUHBIX KJaccoB (0oOeciBeurBaHWE OpPOMHOM WM HOJHOM BOJIBI,
pacTBOpa IE€pMaHraHata Kajaus, B3aMMOJICHCTBUE AallETWJIEHA C aMMHUA4YHBIM PacTBOPOM
okcuga cepedpa(l)), kauecTBeHHOE OOHaApy»KEHHE YTiepoja M BOJOPOJa B OPraHMYECKHUX
BEILIECTBAX, MOJYYEHUE ATUJIECHA U U3YUYEHHUE €r0 CBOMCTB, O3HAKOMIIEHHE C KOJUICKIUSIMH
«Hed1tp» u «Yromwy, ¢ oOpaslaMu IUIacTMAacc, KaydyyKOB M PE3UHbI, MOJEIUPOBAHUE
MOJIEKYJI YTJI€BOJIOPOJIOB U raJOTr€HIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucsopoacoaep:kamue oprannieckue coeuHeHUsI.

[IpenenvHbie onHOATOMHBIE CHUPTHL. CTpoeHHWE MOJEKyJN (Ha ImpuUMepe MeTaHoja M
sTaHona). lomonoruueckuit psg, oOmas dopmyia, H30MEpHUs, HOMEHKJIaTypa H
kinaccudukanys. usznyeckue CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CIIUPTOB. BoopoHbie
CBSI3M MEXJy MOJIEKYJIaMH CIUPTOB. XHUMHYECKHE CBOMCTBA: pPEaKIMU 3aMEICHHUS,
JeruapaTaluy, OKHUCJICHUS, B3aUMOJCICTBUE C OPraHUYECKMMU W HEOPraHUYECKUMU
kuciaotamMu. KadecTBeHHass peakuys Ha OJHOATOMHBIE CHUPTHL. JleicTBue s3TaHoNa u
MEeTaHOJla Ha OpraHu3M dyenoBeka. CrocoObl TMOJMYYEeHHS M MPUMEHEHHE OHOATOMHBIX
CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa u u3oMmepusa. OcobeHHOCTH (GUBHYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaToMHbl€ COUPTHI — STWICHIJIUKOJIb W TIUUECPUH. DUBNYECKHE M XUMHYECKUE
CBOMCTBA: PEaKIMU 3aMEIICHUsS, B3aUMOJECHCTBUE C OPraHWYECKUMU W HEOPTaHUYECKUMHU
KHCJIOTaMHM, KaueCTBEHHAas peakilusd Ha MHOroaroMHble cnupThl. [IpencraBieHue o
MEXaHU3ME PEeaKIui HYKIeOPUIHLHOTO 3aMelleHus. JlelicTBHEe Ha OpraHW3M YelIOBEKa.
Crioco0bl TOJTy4eHHS M IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYJbI, B3aUMHOE BIIMSHUE THAPOKCOTPYIIIBI U OEH30JIbHOIO
anpa. dusnueckue cpoiictBa (deHosa. OCOOEHHOCTH XHMHUYECKHUX CBOMCTB (eHoa.
KauectBennnle peakiiuu Ha (eHos. TokcuyHocTh (eHosa. CrocoObl MOJydYeHHUS U
npumeHeHue dhenona. GeHonpopmanbaeruaHas CMoJa.

KapOoHWIbHBIC COCTUHEHUS — aIbJACTUIbI W KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW Tpymmbl. ['oMoJlorudeckue pslibl albACTHIOB M KETOHOB, oOmias (opmyra,
M30MEpHUST U HOMEHKIIaTypa. PU3NYECKHUE CBOWMCTBA aJIbJETUIOB M KETOHOB. XHUMHUYECKHE
CBOWCTBA albJCTUJOB M KETOHOB: peakuuu MpucoequHeHus. OKHUCICHUE albICTUI0B,
KaueCTBEHHBIC PEaKIUy Ha ajabAeTu ibl. CriocOoObI MOTyYCeHUS W PUMEHECHHE aTbJCTHIOB 1
KETOHOB.

OaHOOCHOBHBIE TIPEACIIbHBIC KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJICKYJI
KapOOHOBBIX KHCIOT. M3oMepuss u HoMmeHkJarypa. dusnueckne CBOWCTBA OJHOOCHOBHBIX
MIPEACITbHBIX KapOOHOBBIX KHUCIOT. BOMOpOIHBIE CBSI3W MEXAY MOJICKYJIaMH KapOOHOBBIX
KHCITOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, PEAKITUS dTEPU(PUKAIINH, PEAKITHH C
y4acTHEM YIJIEBOJAOPOAHOTO pagaukana. OcoOCHHOCTH CBOMCTB MYpPaBbUHOW KHCJIOTHI.
[ToHaTHe O NPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax. MHoroobOpaszue



KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEICIbHBIX 1 aPOMATHIECKIX KapOOHOBBIX
KHUCIIOT, TUKApOOHOBBIX KHUCJIOT, THAPOKCUKApPOOHOBBIX KUCHOT. [IpeiacTaBuTenn BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€APUHOBAs, MAIbBMUTHHOBAS, OJCHUHOBAS, JUHOJLEBAs, JUHONEHOBAS
KUCJIOTHI. CIOCOOBI MOJIyYeHUs U MPUMEHEHUE KAPOOHOBBIX KUCIIOT.

Cnoxusble 2¢upsbl. 'oMmonoruueckuit psij, odias popmysia, K30MEPHUs 1 HOMEHKJIATypa.
Pu3nyecKue U XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCIION U LIEJIOYHOM Cpefe.

Kupsi. Ctpoenue, hpuzndeckue 1 XUMHUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B KUCIION U
niesnioyHoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJIEPXKAIIMX OCTATKU HEMPeIeTbHBIX
YKUPHBIX KUCTOT. JKUpBI B IPUPO/IE.

Mpbuia Kak cOJId BBICHIUX KapOOHOBBIX KMCIIOT, UX MOIOIIEE JEHCTBUE.

OOmas xapakTtepuctuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, AHU- U
noyiucaxapuabl). MoHocaxapuibl: TII0K03a, (PyKTO3a, TallakTo3a, pudo3a, 1e30KCuprodo3a.
DU3NYECKUE CBOWCTBA M HaxXOXIcHUE B mpupone. PorocrHTe3. XUMHUYECKUE CBOMCTBA
TNIFOKO3Bbl: PEAaKIUMU C YYacTUEM CHHUPTOBBIX M aAJIbJETMAHON TpPYII, CIUPTOBOE H
MOJIOYHOKHUCIHOE OpoxeHue. IIpruMeHeHue riatoko3bl, €€ 3HaYeHUE B JKU3HEIAEATEIbHOCTH
opranusma. Jlucaxapunapl: caxapo3a, MajabTO3a M JaKTo3a. BoccTaHaBIMBAIOIIME H
HEBOCCTaHaBIIMBalolue aucaxapuabl. ['maponu3 aucaxapuaoB. HaxoxkneHue B mpupoae u
npuMeHeHue. [lonucaxapuapl: Kpaxmal, IIIMKOTeH U 1eluToo3a. CTpoeHne MaKpOMOJIEKY T
KpaxMaJia, TJIMKOT€HAa W UEJUII0JI03bl. PU3MYECKHE CBOMCTBA KpaxMajla M UEJUIKOJIO3BI.
XUMHUYECKHE CBOMCTBA KpaxMalia: TUAPOJIN3, KAUECTBEHHAS PEAKIUS C HOAOM. XHUMUYECKUE
CBOMCTBA WEJUTIONO3BL: TUAPOJIHN3, TMoilydeHue ddupoB uemmono3sl. I[lonsarue 006
VCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlIETATHBIN HIEIK).

DKCIIEpUMEHTAIBHBIE METOAbI U3yUYECHUS BEIIECTB U UX MIPEBPALICHUN: pACTBOPUMOCTh
pPa3IMYHBIX CIUPTOB B BOJE, B3aUMOJIECHCTBUE 3TAHOJIA C HATPUEM, OKHUCIEHUE ITUIOBOTO
CIUpTa B albJEeruj Ha pacKajIEHHONW MEIHOM MPOBOJIOKE, OKUCJIEHHE STUJIOBOTO CIHpTA
JUXPOMATOM KaJivsi (BO3MOXHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIUU
Ha anpieruabl (¢ rugpokcuaoM auammuHcepedpa(l) u ruapoxcumom meau(Il)), peaxuus
rnuuepuHa ¢ ruapokcuaoM Meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TItOK03bI ¢ ruapokcuaoM Meau(Il), B3aumoericTBre kpaxmana ¢
WOJIOM, pEIICHUE OJKCICPUMEHTAIbHBIX 3amad 1o TemaMm «CrupTel W (EHOJBD,
«Kap6onossie kuciaoTel. CioxkHbIE A3DUPHD».

A3oTcoaep:xamye OpraHudecKue coeJMHeHHs.

AMHMHBI — OpraHuYecKkue TMpou3BOAHBIE aMmmuaka. Kiaccudukanus aMHHOB:
amnpaTHIECKUe W apoMaTHYECKHe; TEepPBUYHBIC, BTOPHUYHBIE W TpeTuuyHble. CTpoeHue
MOJIEKYJI, o0mmas (hopmysia, n30Mepus, HOMCHKIATypa U (PU3UIECKHNE CBOMCTBA. XUMHUIECKOE
CBOMCTBa aNM(paTUICCKUX AMUHOB: OCHOBHBIC CBOMCTBA, IKUIMPOBAHNE, B3aUMOICHCTBUE
MEPBUYHBIX AMUHOB C @30TUCTON KUCIOTOW. COJIN aIKUIaMMOHHUS.

AHWINH — TMPEICTaBUTENb aMUHOB apoMarhdeckoro psiga. CTpoeHUE aHUIIMHA.
B3aumHoe BiMsSHUE TPyl aTOMOB B MoOJieKyJie aHuUiIMHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB anminHa. KauecTBeHHbIE peakiuu Ha aHWIHH. CIIOCOOBI MOTyYeHUs U TPUMEHEHNE
anndaTuyeckux aMmuHOB. [loydeHre aHuIMHa U3 HUTPOOESH301a.



AmuHokuciotel. Homenknatypa wu  uzomepud. OTaenbHBIE MNPEACTABUTENN O~
AMHMHOKHUCJIOT: TJUIMH, ajdaHuH. Ousnyeckue CBOMCTBA aAMHMHOKHCIOT. XHMHUYECKHEC
CBOICTBA aMHMHOKHCIOT Kak aM(OTEpPHBIX OPraHUYECKUX COCIWHCHUM, peaKIus
MOJIMKOHJICHCAIlMK, oOpa3oBaHWE  MENTUAHOM  CBs3u. buosornueckoe  3HauyeHHE
aMUHOKHUCJIOT. CUHTE3 ¥ TUAPOJIN3 MTENTUIOB.

benku kak mpupomHeie nonuMepsl. [lepBuunHas, BTOprYHaAs U TPETUYHAsA CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIE PEaKIUU Ha
OCIKH.

DKCHEPUMEHTAIIbHBIE METOJIbl M3YUYE€HUS BEHIECTB W MX IPEBPAIICHUN: PaCTBOPEHUE
OCJIKOB B BOJIe, JeHarypaius O€JIKOB IpH HarpeBaHWH, IIBETHbIE pPEaKIMU Ha OEJKH,
pEUIEHNE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMaM «A30TCOAEpKallle OpPraHuYeCKue
coequHeHusD» U «Pacro3HaBaHne OPraHUYECKUX COEAUHEHUI.

BbicokomoJieKyIsIpHbIE COeIMHEHUS.

OCHOBHBIC TOHSTHS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPHU3AIMU, CPEIHSAA MOJICKyJsipHas Macca. OCHOBHBIE

METOJbl ~ CHUHTE3a  BBICOKOMOJICKYJISIPHBIX  COCIMHEHUW  —  TOJUMEpHU3AUsi |
MOJIMKOH/ICHCAIHS.

[TonumepHbie MaTepHaIbl. [TnacTmaccel (monmuATHUIIEH, MOJIUTIPOTINIIEH,
MOJIMBUHWJIXJIOPU/I, MOJIUCTUPOIL, MOJIMMETUIIMETAKPUJIAT, NOJIMKapOOHATHI,

noJimdTUICHTEpedTanar). Y Tuiu3anus u nepepaboTka rmiacTuka.

DOnacToMepbl: HaTypaldbHbI KaydyK, CHHTETHYECKHE Kaydykd (OyTagueHOBBIN,
XJIOPOIIPEHOBBIM, H30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a, alleTATHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIABCAH).

[Tomumepsl cnenuanbHOTO Ha3HaueHus (Te(yioH, KeBiap, SJICKTPOMPOBOAIIINE
NOJIUMEPBI, OMopasiiaraeMble TOTUMEPHI).

OKCIEpUMEHTAIBHBIE METO/BI U3YUYEHUS BEILIECTB U UX MPEBPALLECHNUN: 03HAKOMIICHHE C
oOpa3laMu HOPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAay4yKOB, pEILECHUE
HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Pacro3HaBaHue M1acTMace U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnenne MonekynsapHOi (OpMyINibl OPraHMYECKOro COSAMHEHHS] MO MAacCOBBIM
JOJIIM  3JIEMEHTOB, BXOJSLIMX B €ro COCTaB, HAXOXJCHHWE MOJIEKYJSIpHON (popMyIibl
OpPraHMYECKOr0 COeAMHEHHs Mo Macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJUYECTBY
BemiecTBa (Macce, 00bEMY) TPOAYKTOB PEAKIIMN W/UIU UCXOMHBIX BEIIECTB, yCTAaHOBJICHHE
CTPYKTYpPHOU (POPMYJIIBI OpraHMYECKOTO BEIIECTBA HA OCHOBE €0 XMMHYECKHX CBOMCTB MU
CIIOCOOOB MOJYYEHHUsI, ONPENEIECHUE JOJIM BBIXOJA MPOAYKTa PEaKUUHU OT TEOPETHUECKH
BO3MOYKHOTO.

MexnpeMeTHbIE CBA3H.

Peannsanust MeXIpeAMETHBIX CBA3EH MTPU N3YUYEHUHN OpraHndeckon xumun B 10 kimacce
OCYIIIECTBIISIETCSL Yepe3 UCTOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUN, TAK H
NOHATUH, IPUHATHIX B OTJIEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmue ecTecTBEeHHO-HAyYHbBIE TOHSTHUS: SIBICHHE, Hay4dHBIA (akT, TUMOTE3a, TEOpHS,
3aKOH, aHaJlu3, CUHTE3, Kiaccu(uKalus, HaOIIOJEHUE, U3MEpPEHHUE, IKCIIEPUMEHT, MOJIENb,
MOJIEJTUPOBAHUE.

@usnka: Marepus, aToM, dJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TENIO0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUUYHHBI,
eIMHULIbI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorns: KJIETKa, OpraHu3M, DKOCHCTEMA, ouocdepa, MeTa00IN3M,
HACJIeJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpO(dHBIN TUIT TUTaHUs, OpoxKeHHE, (HOTOCUHTES,
TpIXaHue, OCNIKH, YTIEBOIBI, )KUPHI, HYKJIECHHOBBIC KUCIOTHI, (PEPMEHTHI.

I'eorpagusi: mosie3Hble UCKONAEMBbIE, TOILUIMBO.

TexHonorus: mNHILEBble NPOAYKTHI, OCHOBBI PAIlMOHATBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, MAaTEpUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBHIAA N HEOPI'AHUYECKASA XUMMUASA

Teopernueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTroMHBIX sifaep. XuMHYeCKMH »dieMmeHT. HM3orombl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIAa. JHEPTETUUECKUE YPOBHHU U TIOTyPOBHH.
Atomubie opbutanu. Knaccudukarus XUMHUYECKUX DJIEMEHTOB (s-, p-, d-, f-amemeHTsr).
Pacnipenenenue 35eKTpOHOB IO aTOMHBIM OPOUTANISIM. DJIEKTPOHHBIC KOH(PHUTYpAITK aTOMOB
AJIEMEHTOB TIEPBOr0—4YETBEPTOrO TMEPHUOJOB B OCHOBHOM MW BO30YXKIEHHOM COCTOSIHHH,
AJIEKTPOHHBIE KOHPUTYpALIMK HOHOB. DJIEKTPOOTPHUIIATEILHOCTb.

[lepnognueckuit 3akoH u llepmomnueckas cucremMa Xumudeckux dsaeMmeHTtoB ..
MenneneeBa. CBsizb NMEpUOIUYECKOr0 3akoHa W IlepHoguyeckoil CUCTEMbl XMMHYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOCHUA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMMHU IPOCTHIX M CJIOXKHBIX BEIIECTB IO
rpynmnam v nepuojamM. 3HaueHue nepuoandeckoro 3akona [[.1. Menaeneena.

XuMuueckas cBsA3b. BUabl XMMHUUECKOM CBSI3U: KOBAJICHTHAsI, HOHHAS, METaJJIMUECKasl.
MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSI3M: OOMEHHBIA M JOHOPHO-AaKIENTOPHBIN.
DHepruss U JjuHa CBs3U. [loJIsIpHOCTH, HAMPaBJIEHHOCTh M HACHIIAEMOCTh KOBAJECHTHOM
cBs3u. Kparnsbie cBsa3u. BomopoaHas cBs3b. MexXMOJIEKYISIPHbIC B3aUMOJICUCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHHEM (HA MPUMEPE COCTUHEHUMN 3JIEMEHTOB BTOPOTO
nepuona).

[IpencraBieHne O KOMIUIEKCHBIX coeauHeHusix. CocTaB  KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBarTellb, JIMTaHAbl. 3HAUeHHE KOMIUICKCHBIX coeauHeHui. [loHsTtue o
KOOPJUHAIMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. THIBI KPUCTATUIMYECKUX
peméToK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[TonssTue o0 pgucnepcHbIXx cucreMax. HMcruHHble pacTBOphl. llpencraBnenne o
KOJUIOMIHBIX pacTBopaxX. CrocoObl BBIpaXEHUS KOHIIEHTPAIIMM PAaCTBOPOB: MaccoBas JOJIS



BEIIECTBA B PACTBOpPE, MOJIApHAsl KOHILEHTpanus. HachlllieHHble W HEHACHIIICHHBIC
pacTBOpPHI, paCTBOPUMOCTh. Kpuctamnoruaparsl.

Knaccudukanys u HOMEHKIaTypa HEOPTaHMYECKUX BEIIeCTB. T puBUAbHBIC HA3BAHUS
OT/ICJIbHBIX MPEJICTABUTENCH HEOPTaHUUYECKUX BEILIECTB.

Knaccudpukanus XUMUYECKUX pEakIii B HEOPraHUYECKOM W OPraHUYeCKON XHMUHU.
3aKOH COXpAaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHECHUS W MPEBPAICHUS SHEPTrUd IpHU
XUMUYECKUX peakiusax. TemmoBbie 3(PPeKThl XUMHUECKUX peakiuil. TepMoXUMHYEeCKue
YpaBHEHHSI.

CKOpoCTh XMMHMUYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3duyHbIX (DAKTOPOB.
['omoreHHble 1 reTeporeHHsle peakunu. Katanus u katanu3aTopsl.

OOpatumble U HeoOpaTUMbIe peakiuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUUYECKOTO paBHOBeCHUA. DAaKTOPHI, BIUSIONIME HA MOJ0KEHUE XUMUUECKOTO PABHOBECHS:
TEMIIEPATYypa, JABJIICHUE U KOHLIEHTPALINK BEIIECTB, YUYaCTBYIOIMX B peakuuu. [ Ipunnun Jle
[Tarense.

Onektponuthueckas auccouuanus. CuibHble W ciaOble 3JIEKTpodauThl. CTeneHb
nuccounanmu. Cpena  BOJIHBIX — PAcTBOPOB:  KHCIOTHAsl, HEUTpaibHasA, IIEJIOYHAs.
Bomopoansriii mokazatens (pH) pactBopa. ['muponus coneit. Peakiun noHHOrOo 0OMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKHUCICHUS. OKUCIUTENb W
BOCCTAHOBUTENb. [Ipoliecchl OKMCIEHUS W BOCCTAHOBJICHUS. BakHEHIIME OKHCIWUTENN U
BOCCTAaHOBUTEIN. MeToj 3JeKTpOHHOTO OanaHca. DJEKTPOJIM3 PACTBOPOB M PACILIABOB
BEILIECTB.

DKCIIEpUMEHTAIbHBIE METO/bl M3YUYCHHS BEIIECTB M HMX IMPEBPAILCHUI: pa3I0KEHUE
MEPOKCHIA BOJIOPOJA B MPUCYTCTBUU KAaTalIM3aTOpa, MOJEIH KPUCTAJUIMYECKUX PEIIETOK,
MPOBEICHUE peaKkluii MOHHOTO OOMEHa, ONpelIeNieHHE Cpellbl PAacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3yUYCHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMHUUECKOU PEAKITHH
Y TIOJIO’)KEHUE XUMUYECKOTO PABHOBECHSI.

Heoprannuyeckasi xumusi.

[Tonoxxenne HemetraiuioB B llepuoguueckon cucrteMe XuMUUYECKHX 3yeMeHTOoB JI.H.
MenpeneeBa 1 OCOOCHHOCTU CTPOEHHUS UX aToMOB. DU3HWYECKHE CBOWCTBA HEMETAJIJIOB.
AmnoTponus HEMETAIUIOB (Ha IpUMepe KUCIOPoia, cepbl, hocdopa u yrieposa).

Bonopona. [Tonydenue, pusndeckre 1 XUMUIECKHAE CBOMCTBA: PEAKINH C METAJIJIAMHU U
HEMETAJJIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TONMIMBHBIC 3JIEMEHTBHI.

["anmorensl. HaxoxxaeHue B mpupo/ie, CriocoObl MoydYeHus1, GU3NIecKue U XUMHUIECKUE
CBOMCTBA. [ 'aIoreHOBOAOPOIbl. BaxkHEHIIINE KUCIOPOICOIECPKAIINE COSTUHEHUS TAJIOTEHOB.
JlaGopaTopHbIE ¥ POMBIIIIEHHBIE CTIOCOOBI MOTy4YeHUs TaIoreHoB. [I[puMeHeHre rajJoreHoB
1 UX COCTMHCHUH.

Kucnopon, o30H. JIabopaTopHbIe 1 MPOMBIILIIEHHBIE CIIOCOOBI MOTYUYEHUST KHUCIOPO/Ia.
@u3nuecKue W XUMHUYECKUE CBOMCTBAa M MPUMEHEHUE KHUCIOpoaa U o030Ha. OKcuasl U
MIEPOKCHU/IBI.

Cepa. Haxoxpaenue B Mpupojie, CIOCOOBI MONy4YeHUS, (PU3MUECKHE W XUMUUYCCKUC
cBorictBa. CepoBojsopon, cynbhunbl. Oxcun cepoi(IV), oxcun cepoi(VI). Cepuucras u



CepHas KUCIOTHI U X coiu. OCOOEHHOCTH CBOWCTB CEpPHOM KUCIOTHI. [IpuMeHeHue cepsl u
€€ COCIMHEHNN.

Azor. Haxoxnenue B mpupone, cnocoObl MonydeHus, (GU3NUECKUe U XUMHUYECKHE
cBorcTBa. AMMMaK, HATpUIbl. OKCHABI a30Ta. A30THCTas W a30THAS KHUCIOTBI U HMX COJIH.
Oco06eHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a3ota v ero coeJuHeHU. A30THBIE
ya00peHus.

®octop. Haxoxnenue B mpupoze, cnocoObl MOIydyeHUs, (PU3MUECKHE U XUMUYECKUE
cBoiictBa. Pochunpl u Qochun. Oxkcunsl ochopa, dochopnas kucimora u €€ coiu.
[Ipumenenue docdopa u ero coenunenuii. PochopHbie y100peHHUs.

VYrinepon, HaxoxJIeHue B npupone. AoTponHsle Moaupuxanuu. Pduznueckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriiepogoM. Okcun yriaepoaa(ll),
okcua yriaepoaa(lV), yronpHas kuciaora u €€ coiu. AKTUBUPOBAHHBIA YTrOJib, aICOpOIMSL.
®ymiepensl, rpadeH, yriepoaHble HaHOTPYOku. IIpuMeHEeHME TPOCTBIX BEILIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €I0 COCTUHEHUIA.

Kpemuuii. Haxoxxnenue B npupoze, croco0sl MoJIy4eHus, (U3NIECKUe U XUMUYECKNE
coiictBa. Okcun kpemuus(1V), kpemHueBast KucioTa, cuiaukaThl. [IpuMeHeHrne KpeMHus U
ero coenHeHni. CTEKII0, €ro MoJay4YeHne, BUbl CTEKIIA.

Ilonoxxenne wmeramwioB B Ilepuoguyeckoil cuUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHMS INEKTPOHHBIX 000J04YEeK aTOMOB MeTauioB. OOmue ¢unyeckue
cBoiicTBa MeTasioB. [IpuMeHeHue MeTamioB B ObITY U TexHHUKE. CIUIaBbl METAIIJIOB.

DONEKTPOXUMHUECKUN PpAJ HampspkeHu MeTawtoB. OOmme crnocoObl MOTy4YeHUs
METAJJIOB: THUAPOMETAIUIYPrus, NHUPOMETALIYPIUs, 3JeKkTpomeTamutyprusa. Ilonarue o
KOppo3uu MeTaI0B. CrocoObI 3aIIUTHI OT KOPPO3HH.

OOwas xapakrepuctuka MetauioB [A-rpynmsl [lepuonndeckoil cucTeMbl XUMUYECKUX
aneMeHToB. Harpuwit u kanmil: momydenwe, ¢Gu3NUEeCKHUe M XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHUE ITPOCTHIX BEIIECTB U UX COCAUHEHUM.

Oo0was xapakrepuctuka MetamuioB IIA-rpynns! [leproguueckoii cCUCTEMBI XUMHUYECKUX
9JIEMEHTOB. MarHuil M KajabUuil: NoJydyeHue, (U3NYECKUe U XHMHUYECKHE CBOMCTBA,
OPUMEHEHUE TPOCThIX BEIIECTB M HUX coenuHeHui. JKEcTkocTh BOABI M crOCOOBI €€
YCTpPaHEHHS.

AJIOMUHUN: TIONyYeHue, PU3NIECKUE U XUMUYECKIE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BELIECTBA U €r0 COEAMHEHHUU. AMQOTEpHbIE CBOWCTBA OKCHAA U THUAPOKCHIA aJOMUHUS,
TUAPOKCOKOMIUIEKCHI aIIFOMUHUS.

OOmias xapakTepucTuka MeTawioB mooouyHsix moarpymm (b-rpymm) Ilepuonnyeckoit
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

dusznyeckue M XUMHUYECKHE CBOMCTBAa XpomMa U €ro coeauHeHud. OKCUIbl U
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AUXpoOMaThl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [IonydyeHne u npuMeHeHue Xxpoma.

Ou3nyeCcKne W XHMHUYECKHWE CBOMCTBA MapraHiia M €ro COeIVuHECHWH. Baxnenine
coequHenus Mapranna(ll), mapranna(IV), mapranma(VI) u mapranua(VII). Ilepmanranar
KJINsl, €T0 OKUCIIUTEIIbHBIE CBOMCTBA.



Ou3nyecKne W XHMHUYECKHE CBOMCTBA XKeje3a W ero coeauHeHuid. OKCUbI,
ruapokcunbl u comu kenesa(ll) m xemeza(Ill). [lomyyenue u mpuMeHeHHe Kene3a U €ro
CILJIABOB.

Ou3nyecKkue M XHUMHUYECKHWE CBOMCTBA Meau MW €€ coeauHeHui. I[lomydyeHue wu
MIPUMEHCHUE MEIU U €€ COCTMHEHMUI.

[Muuk: nomydeHue, (pu3MUecKMe W XHMUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWMCTBA
OKCHJIa Y TUAPOKCUIA IIMHKA, TUIPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHue IMHKa U €ro
COEMHECHUMN.

DKCMEepUMEHTAIbHBIE METOJIbI M3Yy4YCHUsS BEIIECTB W WX IMPEBpAICHUN: H3ydYeHUE
00pa3IoB HEMETAJUIOB, TOpeHue cepbl, (ocdopa, xkeneza, MarHus B KUCIOPOJE, HM3yUYCHHUE
KOJUIEKIIMU «MeTaJulbl M CIUIaBbl», B3aUMOJICHCTBUE IIEJIIOYHBIX U IIEJIOYHO3EMEIbHBIX
METaJIOB C BOJIOM (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPHUATIOB), B3AMMOICHCTBHUE IIMHKA
M Kelle3a C pacTBOpaMU KHUCIOT W IIENOYEH, KAaYEeCTBEHHBIC PEAKIIMM HAa HEOPTaHUYECKHUE
AHUOHBI, KATUOH BOJOPO/Ia U KATUOHBI METAJIOB, B3aUMOJICCTBUE THAPOKCUIOB aTFOMUHUS
Y IMHKA C paCTBOPAMU KUCJIOT U LIET0YEH, PENICHUE SKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u dochop U uUX coeauHEHUs», «MeTaibl
TJIABHBIX TOATPYIIDY, «MeTaibl MOOOYHBIX TTOATPYIII.

XUMHUA U KU3Hb.

Ponpr xumMum B oOecrniedeHHWH YCTOMYMBOIO pa3BUTUS uelioBeuecTBa. IloHsATHE O
Hay4YHBIX METOJIaX MO3HAHUS U METOJI0JIOTUH HAYYHOT'O UCClieIoBaHus. HayuHble MPpUHIUIIBI
OpraHW3alMy XUMHUYECKOTO TIPOM3BOJACTBA. I[IpOMBINIUICHHBIE CHOCOOBI  TOTYYCHHS
BAKHEUIIMX BEHIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHAaKa, CEPHOM KHCIIOTHI, METAaHOJA).
[IpoMbIIUIEHHBIE CIOCOOBI MOJYYEHUS METAIOB M CIIaBOB. XUMHUYECKOE 3arps3HCHUE
OKpY>KaloIllel cpeiibl U ero mocieAcTBUs. Pollb XMMUU B 0OECIEUEHUU IHEPreTUYECKON
0€30IacCHOCTH.

XuMHsl ¥ 310pOBbE 4YenoBeka. JlekapcTBeHHble cpejnctBa. [IpaBuia HMCnonb30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIUHBI.

XWMHUS THUIM: OCHOBHBIE KOMIIOHEHTBHI, IHINEBbIE 100aBkU. Poiab Xumuu B
o0ecreueHny MUIEeBON 0€30MacHOCTH.

Kocmernueckne n mapdromepneie cpenctBa. beitoBas xumus. [IpaBmiia 6e3omacHOTO
WCITIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

XWUMUS B CTPOUTEIIbCTBE: BAXKHEHIIINE CTPOUTENBHBIC MaTepHabl (LIEMEHT, OCTOH).

XuMHS B CEILCKOM X03siiicTBe. Oprannyeckie 1 MUHEPAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIITMOHHBIE MaTEepHUalbl, KPaCKH, CTEKII0, KepaMuka. Martepuabl
JU1s1 3NIeKTpoHuKU. HanoTexHonorum.

PacuérHble 3anaumn.

Pacuétei: Macchl BelecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY BEIIIECTBA,
Macce Wwin O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH, MACChI
(oOBEMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIM OJHO W3 BEIIECTB JaHO B BHJIC
pacTBopa C OIPEACIEHHON MAaCCOBOM JI0JIEM PaCcTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIM W



MOJISIPHOM KOHUEHTpal[My BEIIECTBA B PAaCTBOPE, JIOJM BBIXOJA MPOJIYKTAa PEaKUUUd OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeIMeTHBIX CBSI3eU MPU U3yYEHUH OOLIEH U HEOPTraHMYECKON XUMHUH
B 11 Kiacce oCylIECTBISETCS 4Yepe3 MCIIONb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, NPHUHATBIX B OTAEIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO11ue ecTecTBEHHO-HAay4HbIE TOHSATHUS: SIBJICHHME, Hay4yHbIA (akT, rumnoresa, TEOpus,
3aKOH, aHaJIu3, CHUHTE3, KiaccU(UKalus, TMEePUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICINPOBAHUE.

®duznka: mMartepusi, MUKPOMHpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIa, JHEPT€TUUECKUIN YPOBEHb, BEIIECTBO, TEJO, 00BEM,
arperaTHOE€ COCTOSIHME BEILECTBA, WACAIBHBIM ra3, (U3MUECKHE BEJIWYUHBI, €IUHULBI
WU3MEPEHHUsI, CKOPOCTh, JHEPIUs, Macca.

buonorusi: kneTka, oOpraHu3M, 3KOocucTeMma, Ouocdepa, MeTaboOIU3M, MaKpo- U
MUKPO3JIEMEHTBI, OC€JKH, KUPbI, YTIEBOAbI, HyKJICHHOBBIE KHUCIOTHI, (PEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I"'eorpadusi: MuHeEpasbl, FTOPHbIE IOPO/IBI, ITOJIE3HBIE UCKOIIAEMBIE, TOIUIMBO, PECYPCHI.

TexHonorusa:  XUMH4YECKas  MPOMBIIIICHHOCTb,  METAJUIypIUs, CTPOUTEIbHBIC
MaTepuaybl, CEIbCKOXO3SMCTBEHHOE  NPOU3BOACTBO,  IHILEBASI  MPOMBIIUIEHHOCTD,
dapmaiieBTHUECKass MPOMBINIICHHOCTh, TMPOM3BOACTBO KOCMETHYECKHUX MPEnaparos,
IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAaTE€pPHAJIOB,  JJIEKTPOHHAS  MPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMELBI 110 XMMHWNU HA
YIJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

B CcOOTBETCTBUU C CHUCTEMHO-JESITEIBHOCTHBIM TOAXOJI0M B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHS» Ha YPOBHE CpeIHEro oOuiero oopa3oBaHUs
BBIJICJICHBl  CJICAYIONIME COCTABISIOIIME: OCO3HAaHUE OOYYaloIUMHCS  POCCHICKOMN
FPaXIAHCKOW UJAEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOTIPEICIICHUIO; HAJU4he MOTHBAIMM K OOY4YEHHIO0; TOTOBHOCTH U CIIOCOOHOCTH
o0yyJaroumxcsi pyKOBOJCTBOBAThCS TMPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMamu
MOBEJICHUS; HAJIW4YUEe MPABOCO3HAHMS, DKOJOTHYECKOM KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE TIIaHbI.

JInyHnoCcTHBIE pe3yJIbTaThl OCBOECHUS npeaMera «XuMus» OTPAKAIOT
c(hOpMHUPOBAHHOCTH OTIBITA ITO3HABATEIIPHON 1 MTPAKTUUYECKON JCATEIHHOCTH 00YUYaIOIIUXCS
B IIPOIIECCE peaanu3alnu 00pa3oBaTEIbLHOM IEATETbHOCTH.

JInuHOCTHBIE pe3yIbTaThI OCBOCHHUS npeameTa «Xumus» OTpaXaroT
c(hOpPMHUPOBAHHOCTH OTIBITA TTO3HABATEIIPHON 1 MTPAKTUUYECKON JEATETHHOCTH 00YUYaIOIIUXCS
B IIPOIIECCE peanu3ainy 00pa3oBaTEIIHHON IEATETLHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

OCO3HaHUS OOYYAIONIMMUCS CBOMX KOHCTHUTYLHMOHHBIX TIpaB U OOA3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABIICHUS O COLMAIBHBIX HOpMax M MPaBWIaX MEXKIWYHOCTHBIX OTHOILICHUM B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATENBHOCTU TMPU CO3JaHUM YYEOHBIX
MPOEKTOB, PEUICHWU Y4YeOHbIX M TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPWHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI
JIPYTUX TPY aHATN3€ PA3TUIHBIX BUJOB YUEOHOU IEATETLHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHMS

IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTE€YECTBEHHOU
XUMUU;

YBOKEHUSI K MPOIECCY TBOPUYECTBA B 00JACTHU TEOPHUM M MPAKTUUECKOTO MPUII0KEHUS
XUMHUHU, OCO3HAHUSI TOTO, YTO JIaHHbIE HAYKU €CTh PEe3yJbTaT JJIMTEIbHBIX HAOIOACHUM,
KPOIOTJIMBBIX KCIEPUMEHTAIBHBIX OUCKOB, IOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M TI03HABATEIbHBIX MOTHUBOB B IOJYYEHHH M TOCJIEAYIOUIEM aHAJINU3€
UH(OPMAITUH O TIEPETOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalldd, CBS3aHHbIE C XUMUYECKHUMH SBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHWE W TIOCTYIIKM CBOMX TOBApPHINEH C TO3UITUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIECTBUN MOCTYIIKOB,;

4) popMupoBaHuS KYJbTYPbI 310POBbS:

MOHMMAaHUSI IIEHHOCTEW 3740pOBOro M 0Oe30macHOro 0o0pasza KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJTIO/IEHUS TTpaBUJI 6€30MacHOT0 OOpAaIIeHHsI C BEIIECTBAMU B OBITY, ITOBCETHEBHOM
YKU3HH, B TPYJIOBOH JEATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWJI WHAUBUIYAIBHOTO M KOJJIEKTUBHOTO O€30MacCHOTO
MOBEJICHUS B CUTYyAITUAX, YTPOKAIOMINX 3J0POBBIO M JKU3HU JIFO/ICH;

OCO3HaHUs OCIEACTBUI U HEMPHUSITHSI BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIS,
HAapKOTUKOB, KypEHUs);

S) Tpy10BOr0 BOCIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETCHTHOCTH B Y4e€OHO-HCCIEIOBATENBCKOW ESTEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKON U IPYTUX BHUIAX EATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU TMPAKTUYCCKUX 3aad COIMAIBHOM
HaIPaBJICHHOCTH (B paMKaX CBOETO KJiacca, IITKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YYCHHIO TTPO(ECcCHii pa3InyHOTO POjia, B TOM YUCIIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH TI0 XUMHUH;

YBOKCHHS K TPYLy, JTIOJSIM TPyAa U pe3yJbTaTaM TPYIOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATHLHON TpaeKTOpHH OOpa30BaHMSI,
Oynymel mpodeccun u peanw3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIIeCTRa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKHA  IIEJIECOOOpa3HOr0  OTHOIIECHUS K  MPUPOJE KaK  HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSA  TJIOOATBHOTO  XapakTepa  DKOJOTHMYECKUX  MpoOJieM,  BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE NMPUPOJIHON U COLIMATILHON CPEJIbl;

OCO3HaHUSI HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTHKCHHM XUMHW JUISI PEIICHUS
BOTIPOCOB PAIMOHATILHOTO MPUPOIOIIOIb30BAHHS,

aAKTUBHOTO HETPUSATHSI TICUCTBUH, MPUHOCAIIUX BPEIl OKPYKAIOIIECH MPUPOTHON Cpee,
yMEHUS IIPOTHO3UPOBATh HEOJIaronpusITHBIC AKOJIOTUICCKUE MTOCJICICTBHSI
peIPUHAMAEMBIX IEHCTBUH U MPEAOTBPAIIATh UX;

HAJIMYMsT PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
NEATETLHOCTH DKOJOTHYSCKON HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCI HWMH B
MO3HABATEIIbHONW, KOMMYHUKATUBHOW W COIMAIIBHOW TPAKTHUKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MPOTHBOCTOSATH UICOJIOTHH XeMO(oOuu;

7) IEeHHOCTH HAYYHOT'0 MIO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU H
0OIIECTBEHHOW MTPAKTUKHU;

MOHUMAHUS CHENU(DUKA XUMHH KaK HayKd, OCO3HAHHS €€ poird B (HOPMHUPOBAHHUH
pallMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEACTaBJICHUS 00



OKPY’XKAIOIIEM MHPE KaK O E€IWHCTBE NPUPOALI M YEIIOBEKA, B MO3HAHWM MPUPOJIHBIX
3aKOHOMEPHOCTEH U pellIeHUU MPoOIeM COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTU B 0COOOW 3HAYUMOCTH XMMHH JIJII COBPEMEHHOW ITMBWIM3AINU: B €€
TYMaHUCTUYECKON HAMPaBIEHHOCTH U BaKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTEpHAIbHON
KyJbTYpbl, B PEIICHUH TJOOATBbHBIX MPOOJIEeM YCTOMYMBOrO pPa3BUTHSA YEJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYECKOM, MHUIEBOM M HSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH
MEIUITMHBI, 00ECTICYCHUH YCIOBUHN YCICIIHOTO TPY/Ia U IKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kI0T0 YWieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHMUSl CYIIHOCTH METOJOB ITO3HAHHS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS
JUISL aHaliu3a W OOBSCHEHUS SIBIICHUNM OKPYXKAIOIIETO MHpa M MPOUCXOMSINIMX B HEM
W3MCHEHUH, YMEHUS JenaTh OOOCHOBAHHBIC 3aKITIOYCHHUS HAa OCHOBE HAy4YHBIX (DAKTOB M
MMEIOIIMXCS JAHHBIX C LENBIO MOJYyYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS Ui pelIeHUs
po0JIeM B PealIbHbIX )KM3HEHHBIX CUTYaIUsIX;

MHTEpPECA K NO3HAHUIO, UCCIIE0OBATEIIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TMIOJYYE€HUI0O HOBBIX 3HAHUM [0 XHMHUU B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3nuuHbIX cdepax mpodeccuoHaTIbHOMI
JESTENbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS ITPOTPAMMBbI 110 XUMHUH Ha YPOBHE CPEIHETO
0011ero oopa3oBaHus BKIIFOYAIOT:

3HaUYMMBbIE I (OPMHUPOBAHKS MHPOBO33PEHHS OOYYAIOIMIMXCS MEKIUCITUTIINHAPHBIC
(MEeXTmpeaMeTHbIE) OOIIeHAyYHbIC TOHSATHS, OTPAXKAIOUUe IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crielupUKy METOJIO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, JHEPTrus, SBJICHUE, MPOIECC, CUCTEeMa, Hay4yHbIA (DaKT, MPHUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOACHUE, U3MEPEHNE, DKCTIEPUMEHT U
pyrue);

yHUBEpCAIbHBIC  ydeOHble  nelicTBHs  (TMO3HABATENbHBIE, KOMMYHHKATHBHEIEC,
peryJISITUBHBIC), oOecrneunBaromme ¢GopmMupoBanue GyHKIIMOHATBHONH TIPaMOTHOCTH |
COITMAJIbHOM KOMIETEHIIMHM O0yJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS HCIOJIB30BaTh OCBOSHHBIE  MEXKIUCIHMIUIMHAPHEIE,
MHPOBO33pEHUYECKHE 3HAHWS M YHUBEpCaJIbHBIC y4YCOHBIC JCHCTBUS B TO3HABATEIHLHON H
COLIMAJIbHOM MPAKTHKE.

MertanpenMeTHbIe pe3yJIbTaThl OTPaXKarOT OBJIAJICHUE YHUBEPCATbHBIMH YYe€OHBIMU
MO3HABaTEJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS



1) 0a30BbIe JIOrHYECKHE 1eHCTBUA:

CaMOCTOATENILHO (POPMYJIMPOBATh W aKTyaIU3UPOBaATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPENENATh eI JIeSITEIHbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JTOCTUKCHMUS,
COOTHOCHUTB PE3yJIbTAThI ACSITEIBHOCTU C TOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUS: BBIIEIATH
XapakTepHbIC TPU3HAKA TOHATUM ¢ YCTAHABJIMBATH WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUS ISl OOBSICHEHUS OTACIBbHBIX (DaKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUSA M KPUTEPUU [JIs1 KIacCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX
pEAKLINIA;

yCTaHaBJIUBATh MPUIMHHO-CIIEJCTBEHHBIE CBS3H MEXy U3yYaeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, NIEYKTUBHbIC, 1O AaHAJOTHH),
BBISIBIISAIT ~ 3aKOHOMEPHOCTH W MPOTHBOPEYUST B  pPACCMATPUBAEMbIX  SIBJICHUSX,
(GbopMyIUpPOBATh BHIBOJIBI M 3aKJIIOUEHHS,;

MPUMEHSTH B MPOIIECCE MO3HAHUS UCIIOJIb3YEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIA, MPeoOpa3OBBIBATH MOJCIBbHBIC MPEJCTABICHUS — XUMHYECKUN 3HAK (CHMBOJI)
JIEMEeHTa, XUMUYeckas (opMmyia, ypaBHEHHE XWMHUUYECKOW pPEaKIUu — TPH perIeHUU
y4eOHBbIX TO3HABATEIbHBIX M MPAKTUYECKHX 3a]ay, NMPUMEHSTh HAa3BAHHBIC MOJEIIbHbBIC
NPEACTABICHUS] ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4YaeMbIX BEIIECTB M
XAMHUYECKUX PEAKIUN.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE JIeHCTBHSI:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIU;

dbopMynupoBaTh €M M 3aJa4d HUCCIIEIOBAaHMS, HCMIOJIb30BAaTh IMOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS H
OCHOBBI [IJIs1 (pOPMUPOBAHUS THUIOTE3bI TIO TPOBEPKE TPABMWIHBHOCTH BBICKA3BIBAEMBIX
CYKIECHHU;

BJIAJI€Th HABBIKAMU CaMOCTOSATENLHOIO TUTAHUPOBAHMSI U TMPOBEACHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB, COBEpPLICHCTBOBATb yYMEHHUs HAaOmOIaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 pe3yibTaT, (popMynnpoBaTh O0OOOIIEHHUS U BBIBOIBI
OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCJICAOBAHMS, COCTaBISATH OOOCHOBAaHHBIN
OTU€T O IPOeNIaHHOM padoTe;

NpUOOpETaTh OMBIT YYEHUYECKON MCCIIEOBATEIBCKON U MPOEKTHON NESITEeNbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY TOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IUYHBIX METOJIOB MO3HAHUSI.

3) padora ¢ unopmanuen:

OPHUEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHWKAX WH(POpMaNuu (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE MOCOOus, pecypcbl HHTepHera),
aHAIM3UPOBaTh MHGOPMAIIMIO PA3IUYHBIX BUIAOB M (GOPM MPEJCTaBICHUS, KPUTUUECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

bopMyIUpPOBaTh 3alPOCHl M MPUMEHATH Pa3IUYHBIC METOABI IPH TOUCKE U OTOOpE
uHdopmaIuu, He0OX0IUMOM TSI BBIMOJTHEHUS YU€OHBIX 3a/1a4 ONPEIeAEHHOTO TUTIA;



pUOOpETaTh OIBIT UCIIOJIB30BAHMS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA
U Pa3JInYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANIbHYIO (OpMy TNpeacTaBieHUs HHPOpMaLUU
(cxeMbl, rpauKy, TUarpaMMbl, TaOIUIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAyYHBIH S3bIK B KauyeCTBE CPEACTBA IpU paboTe C XUMHUYECKOU
uHpoOpMaluel: MPUMEHSATh MEXIpPEAMETHbIe ((U3HuecKue U MaTeMaTU4YEeCKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHS:

3a/1aBaTh BOIMPOCHI IO CYIIIECTBY OOCYX IaeMOM TeMbI B XOJ€ AUayiora u/uiu
JIMCKYCCHUH, BBICKA3bIBATh UCH, (HOPMYJIHPOBATH CBOU MPEI0KEHUS OTHOCUTEIHLHO
BBITIOTHEHHUS MPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3EHTALNEN pe3yIbTaTOB MT03HABATEIBHOU JIESITEILHOCTH, TOJTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBIOJIHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, TPAKTUYECKON pabOThl MO HCCIEIOBAHUIO CBOWCTB M3Y4YaeMBIX BEIIECTB,
peanu3anuu yueOHOro MpoeKTa, 1 GopMyIUpOBATh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM MMyTEM COTJIACOBAHUS MO3UIINI B X0OJI€ 00CYXICHUSI 1 0OOMEHA MHEHHUSAMH.

PeI‘yJIHTI/IBHI)Ie YHUBEPCAJIBHBIC yqeGHLle ):leﬁCTBI/Iﬂ:

CaMOCTOSITENILHO TJIAHUPOBATH U OCYIIECTBISATH CBOIO MIO3HABATEIBHYIO I€ATEIHHOCTD,
ompenenss e€ 1enu U 3aa91, KOHTPOJIUPOBATh U TI0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii  aqTOpPUTM JSHCTBUI TPW BBHITIOJHEHUH YYEOHBIX U HCCIICOBATEIBCKUX
3aj1a4, BBIOUpaTh Hanbosee 3PGEeKTUBHBIN CIIOCO0 UX PEIICHHS C YUETOM MOJYyYSHHUS HOBBIX
3HAHHI O BEIECTBAX M XUMUYECKIX PEAKITUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb ACSITEIBHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE PE3yNbTaThl OCBOCHMS MPOTPAMMbl MO XMMHUU Ha YIIIyOJIEHHOM YpOBHE
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIIOYAIOT cleluduuecKkue A y4eOHOro
npeaMera «XUMUS» HayuyHble 3HAHMS, YMEHHUS U CHOCOObI JIEHCTBUH IO OCBOEHHUIO,
UHTEpIIpETallud U NpeoOpa30BaHUI0 3HAHUM, BUJBI ACSATENBHOCTH MO IMOJYYEHHIO HOBOTO
3HAHMS U MPUMEHEHUIO 3HAHUM B PA3NMUYHBIX Y4YEOHBIX CHUTyalUsiX, a TAaKK€ B PEAIbHBIX
KU3HEHHBIX CHUTYallMsIX, CBA3aHHBIX C XHMHEH. B mporpamMme mo XvMHUM HOpeIMETHBIE
pe3yabTaThl IPEACTABIEHBI 110 TOAaM U3YYCHHUS.

10 KJIACC



[IpenmeTHbIE pe3ynbTaThl OCBOCHUA Kypca «OpraHndeckas XUMUsD) OTPaXKaroT:

c(hOpMHPOBAHHOCTh TPEJCTABICHU: O MECTE M 3HAUYCHUM OPTraHUYECKOW XHMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ poiau B OO0ECrneYeHWH YCTOMYMBOTO pa3BUTHUS
YEeJOBEYECTBA B pPEHICHUH TMPOOJIEM HKOJOTMYECKOM, DHEPreTHUYEeCKOW | MHIINEBOM
0e30MacHOCTH, B Pa3BUTHUM MEJWLUHBI, CO3JIaHUM HOBBIX MAaTe€pUaioB, HOBBIX HMCTOYHHKOB
DHEPrud, B OOECIEUYCHHH PAIMOHAILHOTO MPUPOJIONOJIb30BAaHUSA, B (HopMUpOBaHUHU
MHUPOBO33pEHUS U OOIIEH KyJbTYpPhl YEJIOBEKA, a TaKKE IKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHHMS K CBOEMY 3JI0POBBIO U MPUPOTHOU CPEE;

BJIAJICHUE CHCTEMOW XMMHUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarOIIUe
MOHATUS — XUMHUYECKUW AJIEMEHT, aToM, SIpO U AJIEKTPOHHAss 00oJjiouka aroma, s-, p-, d-
aTOMHBIC OpOUTAIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, THOPUAN3aIIUsS aTOMHBIX
opOuTaneil, UOH, MOJEKyJa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCIICHUS,
XUMHUYECKas CBsI3b, MOJb, MOJISIpHAs Macca, MOJSPHBIM OOBEM, YIJIEPOJHBIA CKEJNeT,
GbyHKUIMOHATIBHAS TPYIINA, pauKal, CTPYKTYpHbIE (GopMyJIibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi U MPOCTPAHCTBEHHas (TeoMEeTpUYecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKHUM PSiZl, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOA- U a30TCOAECPKAIIUE
OPTraHUYECKHE COEMHEHUS, MOHOMED, MIOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIC COCIMHEHUS;, TEOpHUHU, 3aKOoHbl (mepuoauueckuit 3akon J[. U.
MeHnneneeBa, Teopus CTpOeHHs opraHuyeckux BemectB A. M. byrtiepoBa, 3akoH
COXPAHEHHS MACCHI BEILIECTB, 3aKOH COXPAHEHHUSI U IIPEBPALIEHUS IHEPTUU ITPU XUMUAYECKHUX
peaKkIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUUN SI3bIK XWMHH, MUPOBO33PEHUECKUE 3HAHUS,
JIe)KAIME B OCHOBE MOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XUMHYECKUX SIBICHUM;
MIPEACTABIICHHS O MEXAHU3MaX XUMUYECKUX PEAKIUI, TEPMOANHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX HMX IPOTEKaHWs, O B3aUMHOM BIIMSSHUM aTOMOB U TPYIIIl aTOMOB B
MoOJIeKyTaxX (MHIYKTUBHBIM W Me30oMepHbIl 3¢ dexTs, opuentantel | u Il poma);
(dakToIOorMYeCKne CBEIEHHWS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U OE30IacCHOM
UCIOJIb30BAaHUY BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN IEeSITEIbHOCTH
4yelioBeKa, OOMIMX HAy4HbIX MPUHIMIAX XUMHUYECKOTO TPOM3BOJACTBA (Ha MpUMEpPE
IPOU3BOJCTBA METaHOJIa, IEPepadOTKU HePTH);

chOPMHPOBAHHOCTh yMEHUH: BBIABIATh  XapaKTCPHbIC TMPU3HAKA  TTOHATHHA,
YCTAHABIIMBATh UX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MTOHITUS IPU OMUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUH:

WCIMOJIb30BaTh XHMHUYECKYI0 CUMBOJIMKY IS COCTaBJICHUS MOJEKYJSIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJISITh yPaBHEHUS XUMHYECKUX PEAKIUM © PACKPbIBAaTh HX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN ITOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO
OaaHca 3THX peakluid, peakiui HOHHOro OOMEHa MyTEM COCTaBICHUS WX TMOJHBIX U
COKpAIIEHHBIX MOHHBIX YPABHEHHUI;

M3rOTAaBIIMBAaTh MOJEIM MOJIEKYJT OPraHMYECKUX BEIIECTB IS WIUIFOCTPALIMU KX
XUMHUYECKOT'0 U IMPOCTPAHCTBEHHOI'O CTPOECHUS;



COPMHPOBAHHOCTh ~ YMEHMI:  YCTAaHABIMBATh  MPHUHAMJIEKHOCTb  H3YUYEHHBIX
OpPraHMYECKUX BEILECTB IO UX COCTaBy M CTPOEHHUIO K OMNpeAeNEHHOMY Kiaccy/TpyIie
COCMHEHMM, JaBaTh MM Ha3BaHus 1o cucrematuueckod HomeHknarype (IUPAC) u
NPUBOJANTh TPUBUAIBHBIE HA3BaHUS I OTIEIbHBIX TNIPEICTABUTENIC OpPraHUuYeCKHX
BEUIECTB (ITWJIEH, allETWIECH, TOJYOJ, TJIMUEPHUH, 3TUJICHIJUKONIb, (EHOJ, (OopMasbIerus,
aleTaJIbJIETU]], ALIETOH, MypaBbUHAs KHCIIOTA, YKCYCHAsI KUCII0TA, CTEAPUHOBAs, OJIEMHOBAS,
NaJIbMUTUHOBASL KHCIOTHI, TJUIUH, ajlaHWH, MaibTo3a, (pyKTO3a, AHWIUH, JAUBUHUIL,
U30MPEH, XJIOPONPEH, CTUPOJI U IPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHSI ONpPENENATh BUJ XMMHUYECKOW CBA3M B OPraHUYECKHX
COEIMHEHUAX (KOBAJIEHTHAs U MOHHAS CBSI3b, G- U T-CBA3b, BOJOPO/IHAS CBA3b);

C(OpMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUSI TEOPHUH CTPOCHHUS OPraHMYEeCKUX
BeniectB A. M. BytnepoBa it 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHS;

C()OPMUPOBAHHOCTb YMEHUH XapaKTEpU30BATh COCTaB, CTPOCHHUE, (PUBNYECKUE U
XUMUYECKAE CBOMCTBA THUIMYHBIX IPEACTABUTENECH pPa3IU4HBIX KIJIACCOB OPraHUYECKUX
BEILECTB: QJIKAHOB, LHKIOAJIKAHOB, AJKECHOB, QJIKaJUEHOB, AJIKWHOB, apOMAaTHYECKUX
yTJIEBOIOPOAOB, CIUPTOB, AJIbJICTUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIIOKHBIX
7(UpOB, KUPOB, HUTPOCOCIUHECHUN W aMUHOB, aMHUHOKHCIIOT, OCJIKOB, yTJIeBOJIOB (MOHO-,
JU- 1 TIOJIMCAaXapU0B), WITIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXK/Y HUMH YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi C UCTIONB30BAaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI TOJATBEPXKJIaTh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COSTUHEHHUM OT KPAaTHOCTH U TUMA
KOBAJEHTHOM CBSI3M (G- M T-CBA3M), B3aUMHOIO BIIMSHUS aTOMOB W TPyl aToOMOB B
MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKU YTJIEBOJOPOIHOTO CHIPbS
(HeTh, MPUPOAHBI ra3, yroib), ClIOcOObI €0 MepepadoTKH U MPAKTUIECKOE TPUMEHEHHE
IPOAYKTOB MEPEPadOTKH;

C()OPMUPOBAHHOCTb BJIAJICHUSI CUCTEMOM 3HAHUNA O E€CTECTBEHHO-HAYUYHBIX METOAAX
NO3HaHUs — HaOJIOJCHUU, U3MEPEHHM, MOJEIUPOBAHUHU, JKCIEPUMEHTE (pealbHOM U
MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIC ONEpAllMU  MBICIUTEIHHOM
NESTENIbBHOCTH — aHaJu3 M CUHTE3, CpaBHEHHUE, 0000IlEeHHE, CHUCTEMAaTU3alllio, BBISIBICHUE
IPUYUHHO-CJIEJICTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKkuuu;

c(OPMUPOBAHHOCTh YMEHHI: BBISABIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C
NOHATUSMUA U TPEJCTABICHUSMHU JIPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB [yisi Oojee
OCO3HAaHHOIO IIOHMMAaHHs CYIIHOCTH MaTEpHAIIBHOIO €IWHCTBA MHpA, HCIOJIb30BaTh
CUCTEMHBbIE 3HAHUS IO OPraHUYECKOW XUMHHU ISl OObSICHEHUS U IPOrHO3UPOBAHUS SIBICHUM,
UMEIOIINUX €CTECTBEHHO-HAYYHYIO TPUPOLY;

c(OPMUPOBAHHOCTh yYMEHHH: MPOBOAUTH PACUYETHl MO XUMHUYECKUM (opMmyraMm u
YPaBHEHUSAM XMMHUECKHX PEAKIMI C CIOJIb30BAHUEM (DU3MUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILLIECTBA), XAPAKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI:



pacd€Thl MO HAXOXKICHUIO XUMHUYECKOH (OpPMYNBI BEIIECTBA 1O HW3BECTHBIM MAaCCOBBIM
JIOJISIM XUMUYECKHUX AJIEMEHTOB, MPOJAYKTaM CTOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpPMHUPOBAHHOCTh yMEHHUH: TPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATH C
MO3UIIMN DIKOJIOTUYECKON O€30MacHOCTH TOCJEACTBUS OBITOBOM M TMPOW3BOIACTBEHHOM
JeSTEIbHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOoTKOM BEIIeCTB, UCIOIb30BATh MOTYyUYECHHbIE
3HAHMS IJIs1 IPUHSATUS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYaIIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIBHO TJIAHUPOBATH U MPOBOJAUTH XUMHUUECKHUI
DKCIIEPUMEHT (TIOyYeHHE W U3YYEHUE CBOWMCTB OPraHMYECKUX BEIECTB, KaU€CTBEHHBIC
peakiMyu yIJIEBOJOPOJAOB PA3IMYHBIX KIJIACCOB M KHCIOPOJCOACPKAIIMX OPTraHUYECKUX
BEILECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB)

C coOmofeHreM TMpaBwi Oe30macHOro oOpalieHusi C BeleCTBaMH U J1abOpaTOPHBIM

obopynoBanueM, (HOpMyJIUPOBATh IEJIb WCCICAOBAHUS, MPEJACTABIATH B PA3IUUHON (opme

pe3yJbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIroAaTh MIpaBUiia SKOJIOTMYECKH 1IEJIECO00Pa3HOr0 MOBEICHUSI B OBITY U TPYA0BOM
JESATETLHOCTH B IIETSAX COXPAHEHHS CBOETO 370POBBS, OKPYXKAIOMICH MPUPOTHOW Cpeinl U
JTOCTIDKECHUSI €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JIEUCTBUS Ha KUBBIE OPTaHU3MBbI OMPEACIIEHHbBIX
OpraHUYEeCKUX BEUIECTB, OHUMas cMbIci nokazatesns [1JIK;

aHAIM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHUS  OPTraHWYECKUX  BEHIECTB B
MIPOMBITIUICHHOCTH 1 B OBITY C TOYKH 3PEHHS COOTHOIICHHS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIAThH IICJICHANPABICHHBINH TTOUCK XUMHYECKOU
uH(pOpMaIUU B Pa3IUYHbIX UICTOYHMKAX (Hay4Hast U y4eOHO-Hay4Hasl IUTepaTypa, CpeicTBa
MaccoBoil uHpopmanuu, MHTepHET W JIpyrue), KPUTHUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHdopmaiuio, mnepepadaTeiBaTh €€ M HCIONB30BaTh B COOTBETCTBUM C IIOCTaBJICHHOMN
y4eOHoI 3a1ayeil.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOCHMS Kypca «OOImas M HeOpraHW4yecKas XHUMHs»
OTpaXKakoT:

chOPMHPOBAHHOCTh  TPEJICTABICHUNW: O  MaTepUAIbHOM  C€IWHCTBE  MHPA,
3aKOHOMEPHOCTSIX M TTO3HABACMOCTH SIBJICHHM TMPUPOJBI, O MECTE W 3HAUYCHUH XUMHUHU B
CHUCTEME €CTECTBEHHBIX HaYK U €€ pOJIh B 00ECIICYCHUN YCTOMYMBOTO PA3BUTHSI, B PEIICHUU
npoOJIeM DKOJIOTMYECKOM, HHEPreTUYecKOW U MHIINEeBOM O€30MacHOCTH, B Pa3BUTHU
MEUITUHBI, CO3JIJaHWH HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHUKOB SHEPIHH, B OOCCIICUCHHUH
parMoHANIBHOTO TPUPOOIONIB30BAHUSA, B (POPMHUPOBAHWK MHPOBO33PEHHUS U 0OmIen
KyJIbTYypbl YEJIOBEKa, a TaK)Ke DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIMOJIAralolIue
MOHATUS — XUMHUYCCKUU DJIEMEHT, aToOM, S/IPO aToMa, M30TOIbI, 3JIEKTPOHHAs 000JI0YKa
aToma, S-, p-, d-aTOMHBIE OpOWTANIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHS aToMma,
rUOpUIN3aIUs ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKasl CBs3b (KOBaJieHTHAs, MOHHAs,



MeTaJlInyecKasi, BOJAOPOJHAs), KpUCTANIMYECKasi PEemETKa, XUMUUECKas peakius, pacTBOp,
AJIEKTPOJIUTBI, HEANEKTPOJIUTBI, 3JICKTPOJIUTUYECKAS IUCCOLUUALMSA, CTENEHb JUCCOLMALNH,
BOJIOPOJHBIA TOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3((EeKT XuMUUecKon
pEAKLNKU, CKOPOCTh XMMHUYECKOW PEAKIHMH, XUMHUUYECKOE PABHOBECUE; TECOPUM M 3AKOHBI
(Teopust AIEKTPOJUTUUECKON Jauccoumalnuu, nepuoaudeckuit 3akon J[.M. Menneneena,
3aKOH COXpPAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUsS W IIPEBPALICHUS DHEPrUU IPU
XUMHUYECKUX PEAKIUAX, 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XWUMHUH, MUPOBO33PECHUECKHE 3HAHUSA, JICKAIIUE B
OCHOBE MOHMMAaHUS NMPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKHX SIBICHUH; COBPEMECHHBIE
MPEJICTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYJISIPHOM U
HaJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUA O MEXaHU3MaX XUMUYECKUX PpEaKiHii,
TEPMOJIVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX HX IMPOTEKAHUs, O XUMHUYECKOM
PaBHOBECHH, PACTBOpAX U JUCIEPCHBIX CUCTEMaX; (PaKTOJIOTUUECKHE CBECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU U OE30MTaCHOM MCIIOJIb30BAHUHU BAKHEHUIIIMX HEOPTaHUYECKUX BEIIECTB
B OBITYy U TPAKTUYECKOM JIEATCIHPHOCTH YEJIOBEKA, OOIMX HAay4YHBIX MPUHIMIIAX
XMMHUYECKOTO MPOU3BOJICTBA;

chOPMHPOBAHHOCTh  YMEHUH:  BBIABIATH  XapaKTepHbIE TMPU3HAKA  TTOHATHHA,
YCTAHABJIUBATh UX B3aUMOCBA3b, UCTIOJIL30BATh COOTBETCTBYIOIIUE MTOHITUS MPU OMTUCAHUHT
HEOPraHUYECKHUX BEILIECTB U X MPEBPALLICHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCITOJIH30BATh XUMUYECKYIO CHUMBOJIUKY ISl COCTABIICHUS
dbOopMyT BEIIECTB M YpPaBHEHUN XMMHYECKUX PEAKIHMK, CHCTEMAaTHUYECKYH) HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIC HA3BAHUS OT/ICJIBHBIX BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUS OIPEIENATh BaJEHTHOCTb M CTENECHb OKUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKON CBS3U (KOBAJICHTHAs, MOHHAas,
MeTaJlTnYecKasi, BOJOPOHAsS ), TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOPMHPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJA
XUMUYECKOM CBS3M M THINA KPUCTALIMYECKOM pemeéTku, OOMEHHBIM | JIOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pPa30BaHUS KOBAJICHTHOM CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHHUH: KJIACCU(UIIMPOBATh: HEOPTaHMYECKHE BEIIECTBA IO HUX
COCTaBYy, XMMUYECKHUE PEAKIIMH O PA3IMYHBIM MpPU3HAKaM (UUCITY U COCTABY pearupyromumx
BEIECTB, TEIUIOBOMY 3(PPEeKTy peakiuu, W3MECHCHHIO CTETCHEH OKHCIICHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U APYrue); CaMOCTOSTEILHO BEIOMPATh OCHOBAHUS U
KPUTEPUH JIJIs KIacCU(DHUKAIIMN N3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaAKIIUIA;

chOpPMHPOBAHHOCTh YMEHHUS pPacCKpbhIBaTh CMBICH mepuoandeckoro 3akona J[. U.
MenneneeBa u JAEMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTEepHU30BaTh AJIICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHYECKHX HJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOA0B lleproanyueckoi cucTeMbl
JA.N. MenaeneeBa, HUCHONB3ys NOHATUSA «OHEPrETUYECKUE YPOBHW», «IHEPrETUYECKHUE
MIOTYPOBHMUY, «S-, p-, d-aTOMHBIE OPOUTATINY», «KOCHOBHOE M BO30YXIAEHHOE SHEPTeTHUCCKUE
COCTOSHHS aTOMa»; OOBACHATH 3aKOHOMEPHOCTH W3MCHEHHS CBOMCTB XHUMHUYECKUX
AJIEMEHTOB U MX COEIWHEHWH IO mepuogamM u rpynnam llepumommueckou cucremst . .



MeHieneeBa, BaJICHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUS WX
AJIEKTPOHHBIX 000JIOYEK;

chOpMHUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYIECTBOBAHUE T'€HETUUYECKOM
CBS3U MEXJy HEOPraHMYECKMMH BEIECTBAMHM C MOMOIIBIO YPaBHEHUW COOTBETCTBYIOIIUX
XMMHUYECKUX PEAKIUN;

chOpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb: OKHCJIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEJACTBOM COCTABJICHHUS DSJIEKTPOHHOTO OamaHca STUX
peakiuii; peakiuii MOHHOro OOMEHa IMyTEM COCTABJICHUS WX TOJIHBIX M COKPAIIEHHBIX
WOHHBIX YPaBHEHUH; peakIui THAPOIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHUs (Ha HpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUA);

chOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX
peakiuii ¢ yd4éToM HMX SHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTep H3MEHEHHS CKOPOCTH
XUMUYECKON pEaKIMW B 3aBUCUMOCTH OT pa3JIMYHBIX (AKTOPOB, a TaKXKe XapakTep
CMEUIEHUSI XMMHUYECKOTO PaBHOBECHS MOJ BIUSHUEM BHEIIHUX BO3JeWcTBUM (mpuHIun Jle
[[TaTense);

chOpPMHPOBAHHOCTh YMEHHsI XapaKTEPU30BaTh XHMHUYECKHE PEaKINH, JeKalue B
OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsI CEpPHOW KHUCIOThI, aMMHakKa, oOOIlIuMe Hay4yHbIE
NPUHIUIB XUMUYECKUX MPOU3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHUSI HEOPraHUYECKUX
BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMA O METOJaX HAyYHOTO TO3HAHUS
SIBJICHUU MPUPOJIBI — HAOJIOJICHNE, M3MEpPEHNEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaTbHbIN U
MBICJICHHBIH ), HICIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3TH 3HAHUS [IPU
HKCIIEPUMEHTAJILHOM HCCIIEIOBAHUU BEIIECTB W I OOBICHEHUS XMMHMUYECKHUX SIBIICHUM,
UMEIOIIUX MECTO B NPUPOJIC, MPAKTHUYECKON ACATEILHOCTU YEJIOBEKAa M B MOBCEIHEBHOU
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBIISITh B3aUMOCBSA3b XUMUYECKUX 3HAHUN C TTOHATUSIMU
U TPEJICTABIICHUAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJig 0oJiee OCO3HAaHHOTO
MOHUMAaHUs MaTepUAIBLHOTO IMHCTBA MUPA;

chOPMHPOBAHHOCTh YMEHHSI TIPOBOJIUTH pACUYETBI: C WCIOJIB30BAHUEM TOHSATUN
«MaccoBasl J10J151 BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIICHTPAIUs»; MACChl BEIIECTBA UITU
00bEéMa raza MO H3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O0bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOTO A((PeKTa peakiuu; 3HAaYeHUsI BOJIOPOIHOTO
MoKa3aTesisi PacTBOPOB KHUCJIOT W IIEJIOYEH C M3BECTHOM CTENEHBIO JHUCCOLMAIIMU; MACChI
(00BEMa, KOJIMUECTBA BEILIECTBA) MTPOIYKTa PEAKIIMH, €CJIM OJTHO U3 UCXOJHBIX BEIIECTB IaHO
B BHUJC PacTBOpa C ONPEACIEHHOW MaCCOBOM J0JIEN paCTBOPEHHOTO BENIECTBA WJIM JAHO B
n30bITKE (MMEET MPUMECH); T0JIM BBIXO/a MPOAYKTa peaKIuu; 0ObEMHBIX OTHOIICHH ra30B;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO TJIaHUPOBATh U MPOBOJUTH XUMUYECKHIM
DKCIIEPUMEHT (TIPOBEACHHUE pEeaKIMii MOHHOTO OOMEHa, IMOATBEPKICHHWE KadeCTBEHHOTO
COCTaBa HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
WHIMKATOPOB, U3yUEHUE BIUSIHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
pelieHre JKCIEePUMEHTANbHBIX 3a7ad 1nmo TeMaM «Mertamisly U «Hemeramnbs»y) ¢



COONIOZICHNEM TIpaBUJ O€30MacHOro OOpallleHus C BeleCTBAMHU W JaOOPaTOPHBIM
o0opyaoBaHUEM, (POPMYJIUPOBATH LIENIb UCCIENOBaHUs, MPEACTaBIATh B pa3inMdHONl (popme
pEe3yNbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUM: COOTIOIATh MpaBuiia MOJIb30BaHUS XUMUYECKOU MOCY 101
U J1a0opaTOpHBIM O00OpyJ0BaHHEM, OOpalleHHUs] C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIIUSIMA TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB, JKOJIOTHYECKHU
1eJIeCO00Pa3HOro MOBEJACHUS B ObITY U TPYAO0BOH IEATEIBHOCTH B II€JIIX COXPAHEHUSI CBOETO
370POBbs, OKPYXKAIOLIEH NPUPOJHON CpeAbl W JIOCTHXKEHHS €€ yCTOMYMBOIO pPa3BUTHS,
OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JEWCTBHUS HA JKUBBIE OPraHU3MBbl OIpPEACIEHHBIX
HEOPraHUYECKHUX BEIIECTB, TOHMMAs cMbIca nokasarens [T/1K;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISAThH IICJICHANPABICHHBIH TMOUCK XUMHYECKOU
uH(pOpMAIUU B Pa3TUYHBIX UICTOYHUKAX (HAy4Hasl M y4eOHO-HAy4HAsl IUTEepaTypa, CpeICcTBa
MaccoBoil uHpopmanuu, NHTepHET W Jpyrue), KPUTHUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHdopmamuio, nepepadaThiBaTh €€ W HUCMOJIb30BaTh B COOTBETCTBHHM C TIOCTABJICHHOU
y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoamnuecTrBo yacoB BﬂeKTpOHHLIe
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoubnbie | [IpakTnueckue
n/mn mporpamMmsl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKO XUMHUHU
[IpenMeT opraHu4eCKO XUMHUH.
1.1 Teopus cTpoeHMs] OPraHUYECKUX 8 bubmmorexa LIOK
' p pu p https://m.edsoo.ru/d69df650
coequHennit A. M. bytieposa
Hroro no pazneny 8
Pa3znea 2. YriaeBogopoabl
)1 [IpenenbHbIe yraeBOAOPOIBI — 5 bubnmoreka [{JOK
' aJIKaHbl, IIMKJIOAJIKAHBI https://m.edsoo.ru/d69df650
25 HenpenenbHple yriaeBoa0pOIbL: 14 1 bu6nuoreka [IOK
' AJIKEHBI, AJIKAJINCHbI, AJIKUHBI https://m.edsoo.ru/d69df650
)3 ApomaTuieckue yrieBoAaopoibl g bubnmoreka [{JOK
' (apensl) https://m.edso00.ru/d69df650
[IpupoaHbie HCTOUYHUKHA
2.4 rIJ)Iezo OpOJIOB U UX 4 bubmorexa [OK
' 4 AOpOA https://m.edso0o.ru/d69df650
nepepadboTka
)5 I"anorennpousBoaHbie 4 | bu6mmoreka [JOK
' YIIIEBOIOPOIOB https://m.eds00.ru/d69df650
Hroro no paszuneny 35
Paznen 3. Kuciiopoacoaep:kamue opranHudeckue coelMHeHUs1
bubmuorexa [JOK
3.1 . @ 11 1
Crpret. derion https://m.eds00.ru/d69df650
KapOoHunbHbIE COeAMHEHNUS:
19 AIBJIETUIbI 1 KETOHEI. )1 1 bu6mmoreka [JOK
’ Kap6onoBsie kuciaoTel. CIIOKHBIC https://m.eds00.ru/d69df650
a¢upsl. Kupsl
bu6muoreka [JOK
33 v 9 1
HICBOMRT https://m.eds00.ru/d69df650
Hroro no pasneny 41
Pa3znea 4. A3oTcoaepxamue opraHudecKue coeMHeHunst
bu6mmoreka [JOK
4.1 A A .b 12 1 2
MITHBL AMIHOKHCIOTHL. b https://m.eds00.ru/d69df650
Hroro no pasneny 12
Pa3pnen S. BeicokoMOJIeKYJISAPHBIE COEIMHEHUA
5.1 ’ BricokoMonekynspHbie 6 1 ‘ bubnmnoreka [JOK




https://m.eds00.ru/d69df650

COCIMHEHMUS
Ntoro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
ITPOT'PAMME
11 KJIACC
Kouun4yecTBO 4yacoB 3ﬂeKTp0HHLIe
Ne HaumeHnoBanue pa3nenoB (undposbie)
KountposbHbie IIpakTHYeckune
n/n ¥ TeM NporpamMmbl Bcero o0pa3oBaTe/ibHbIEC
padoTbI padoThbI
pecypchbl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMMHU
CrpoeHue aToma.
[Tepuoauueckuii 3aK0H U
1.1 [Iepunognueckas cucrema 9 bubmorexa TIOK
' pHOA https://m.edsoo.ru/2dd57124
XHMHYECKHUX 3JIEMEHTOB /.
H. Meunneneena
12 CrtpoeHue BemecTna. 1 | bubnuorexa [JOK
' MHoroo0pasue BEIIECTB https://m.edsoo.ru/2dd57{24
bubmuorexa [JOK
1. X 1 1
3 HIMHHCCIHE pearitiy ? 3 https://m.edsoo.ru/2dd5724
Hroro no pazneny 39
Pazgen 2. Heopranuveckasi XumMust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILITH! 3 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
2.2 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3zgen 3. XumMus ¥ KU3Hb
31 MeToabl MO3HAHUS B 9 bu6mmoreka [IOK
' XUMHH. XUMHUS U KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
BIIEE KOJIMYECTBO YACOB
OBIII OJI CTBO HACO 102 4 2

[10 ITPOTPAMME




HOYPOUYHOE IIVIAHUPOBAHUE

10 KITACC
KouuuecTBo yacos
Ne Tema ypoxa Kourtpoan | Ipaktnue DJieKTPOHHbBbIE HU(PPOBBIE
n/n Bcero HbIE cKHe o0pa3oBaTe/bHbIe pecypehl
padoTbI padoTbI

[Ipenmer 1 3HaYEHHE OPraHUYECKON

1 XUMHH, MIPEJICTABICHUE O | bubmoreka [JOK
MHOT'000pa3uu OPraHuIECKUX https://m.eds00.ru/3686e615
COCTUHEHUHN
DNEKTPOHHOE CTPOEHUE aToMa

) yriepoja (OCHOBHOE U BO30YXIEHHOE | bubmuorexa LIOK
COCTOsIHMSI ). BaJleHTHBIE BO3MOXHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepojaa
XuUMHUECKas CBS3h B OPraHUYECKUX

3 COEAUHEHUIX. MeXaHU3MBI | bubnuorexa [JOK
o0pa3oBaHMsI KOBAJICHTHOMN CBSI3H, https://m.edso00.ru/8d39f5¢c8
CrocoObI pa3phiBa CBsI3Ei

4 Teopus cTpOECHHSI OPraHUYECKUX | bubnuoreka IIOK
coenunenniit A. M. bytieposa https://m.eds00.1ru/9e595cb8
Bunbl uzomepuu: CTpykTypHas,

5 MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 1 bubnuoreka [JOK
3P EKTH B MOJIEKYIIaX OPraHMYECKIX https://m.edsoo.ru/b0e61661
COeTUHEHNH
[IpeacraBnenue o kinaccudukanuu u

6 CIfCTeMaTI/I‘{eCKaSI HOMCHK(JPIaTypa 1 bubmmorexa [IOK

https://m.edsoo.ru/c212dd21

(IUPAC) oprannyeckux BEIIECTB

7 Knaccudukanus peaxiuii B 1 bubnuoreka [IOK
OpraHUYECKON XUMHUHU https://m.edsoo.ru/ba5706aa

g CucreMarusanus 1 00001IeHre 3HAHUHI | bu6mmoreka [JOK
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUHN PsiJI, OOIIast

9 (dbopMyIia, HOMEHKIIATypa ¥ U30MepHs, | bubnuorexa LIOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYJ

10 DU3NUECKUE U XUMUYECKHE CBOMCTBA 1 bubmmoreka [IOK
aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxneHnue ankaHoB B MPUPO/IE.

11 | CnocoOsl nony4eHus v IpUMEHEHUE 1 bubnmorexa [IOK

https://m.edsoo0.ru/259b0a5b

aJIKaHOB
Huxnoankansr: odmas hopmyra,

|p | HOMCHKIATYpa H H3OMEpHS, | bubnuorexa LIOK

0COOEHHOCTH CTPOCHUA U XUMHUYCCKUX
CBOMCTB, CITIOCOOBI OJTyYEHUS 1

https://m.edso00.ru/156730d2




IIPUMEHEHUE

Pemienue pacy€THpIX 3a7a4 Ha
OTIpe/IeTICHNE MOJICKYIISIPHON (POPMYITBI
OpraHUYeCcKOTO BEIECTBA M0

bubmuoreka [JOK

13 | MacCOBBIM JOJIIM aTOMOB BJICMCHTOB,
g https://m.edsoo.ru/bf84d8eb
BXOJISIIIIMX B €0 COCTAB.
CucreMaruzanus 1 00001IeHre 3HAHUHA
0 TEME
AJIKeHBI: TOMOJIOTUYECKUM psifl, 00IIast
opMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE
14 i Hp O}C,T AHCTBEHHOE Zp OCHUE ’ bubmmorera [JOK
pocTp P https://m.edsoo.ru/273b0ale
MoJieKyJl. CTpyKTypHas ¥ IIUC-TpaHC-
HM30MEPUS AJIKEHOB
1 DOU3NYECKUE U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
ankeHoB. [IpaBuno MapkoBHUKOBa https://m.edso00.ru/21069ccd
16 Crioco0OblI oNTy4eHus: ¥ MpUMEHEHHE bu6nuoreka [JOK
AJIKCHOB https://m.edso0.ru/665dc058
[IpakTrueckas padora Ne 1 mo Teme
17 | "l[lonydeHnue THIIC€HA U U3YUYECHHUE €TO buomorexa [OK
. y " y https://m.edsoo.ru/0941eed8
CBOWCTB
Pemenne pacu€THbIX 3a71a4 Ha
18 | ompeneneHue MOJEKYIIPHOU (HOPMYITBI bubmmorera [IOK
P YIp pMY https://m.edsoo.ru/e9ea992 1
OpPraHMYECKOro BEIIECTBA
AJKaJIMeHbI: CONPSDKEHHEIE,
19 | u30MMpOBaHHBIE, KyMYJUPOBAaHHBIC bubmorexa [OK
P > KyMyHp ' https://m.eds00.ru/04298¢0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XHWMHYECKHE CBOMCTBA COMPSIKEHHBIX bubmuorexa [JOK
JUCHOB https://m.edsoo.ru/e561253d
)1 CriocoOblI ONTy4eHus: U MpUMEHEHHE bubnuorexa [JOK
aJIKaJIMEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUHN PSIJI, 00TIIast
” (dhopMyIia, HOMEHKIIATypa, SJICKTPOHHOE bubnuorexa [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbcc4c
MOJIeKY, (hu3ruecKue CBOCTBa
23 | X"UMHUYECKHUE CBOWCTBA aJTKMHOB bubmorexa [OK
https://m.eds00.1u/23493a93
24 KavecTBeHHBIE peakiui Ha TPOUHYIO bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoOblI ONTy4eHus: U MPUMEHEHHE bubnmnoreka [JOK
AJIKWHOB https://m.edsoo.ru/a6f9alea
2% Pemenue 3ana4: pacu€rsl 110 bubnuoreka [IOK
YPAaBHEHUIO XUMUYECKON pEaKLUU https://m.edsoo.ru/5db8e526
7 CucreMaruzanus 1 00001IeHre 3HAHUHI

10 TEMEC




ApeHBI: TOMOJIOTUYECKUH psifl, 001ast
dhopmyna, HOMEHKIATypa.

bu6muoreka [JOK

28 | DIEKTPOHHOE U MPOCTPAHCTBEHHOE hitps://m.cdsoo.ru/a92a7094
CTpPOCHHE MOJICKYJI O€H3071a U TOIyoIa,
ux pU3NYECKUE CBOMCTBA
29 XuUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [{JOK
peakiuy 3aMeICHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB:
30 | peakiuu NpUCOETUHEHUS, OKUCIICHUE Bubmmorexa [IOK
https://m.edsoo.ru/a44alae4
TOMOJIOTOB OCH30J1a
31 Oco0eHHOCTH XUMHYECKHX CBOMCTB bubmuorexa [JOK
CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemienue pacy€THbIX 3a7a4 Ha
32 | ompezaeneHue MOJEKYISIPHON (HOPMYIIbI bromorexa [OK
https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
13 CriocoObI TTOJTyYeHUS U IPUMEHEHHE bu6mmoreka [IOK
apeHoOB https://m.edsoo0.ru/6£717d09
34 I'enetnyeckas CBSI3b MEXKIY
Pa3IMYHBIMU KJIacCaMH YTJIEBOJIOPOIOB
Pacuétbl Mo ypaBHEHUSIM XUMUYECKUX
35 | peaknuit. Cuctematuzanus 1
0000111eHHEe 3HAHUI IO TEME
36 [Tpupoanstii ra3. [lomyTHeie HeDTIHBIC
rasbl
37 Kamennslit yroias u IpOayKThI €T0 bubnuoreka [JOK
nepepaboTKu https://m.eds00.ru/69b3398b
Hed1b 1 cioco6sl e€ nepepaboTKH.
38 | [IpumeHeHue NpOAYKTOB MepepaboTKu bubmorexa [OK
https://m.edsoo.ru/21f9de78
HeTH
39 I'eneTnueckas CBSI3b MEXIY
Pa3IMYHBIMH KJIACCAaMU YTJIEBOAOPOIOB
l"anorenonpoun3BoaHbIE
40 YIJIEBOJOPOAOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOCHHE; PEAKLINH 3aMEIICHUS https://m.edso00.ru/82b4d759
rajoreHa
JeicTBue mienoyei Ha
A1 raJIOTeHIPOU3BOIHBIE.
BsanmopeiicTBrie quTranoreHaiIkaHoOB C
MarHueM U IIUHKOM
4 CucremaTu3zanus 1 00001IeHNEe 3HAHUI bubnmoreka [JOK
o pazzaeny "YriaeBonopoasr" https://m.eds00.ru/20e89{22
43 KonrponbHas pabora no reme bubnuoreka [IOK
"YrneBonoposr" https://m.eds00.ru/95¢9¢298
44 | IlpenenbHbIE OTHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK




TOMOJIOTHUYECKUH psiJl, 00IIast
dhopmyna, CTpoeHHE MOJICKYJT,
M30MepHsl, HOMEHKJIATYypa,
knaccudukanus, pusndeckre cBoMcTBa

https://m.edsoo.ru/df04c5cd

45 XUMHUYECKUE CBONCTBA MPEACIIbHBIX bubnmoreka [{JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
bu6nmuoreka [JOK
Crioco0blI MosTydeHus: ¥ MpUMEHEHHe
46 O THOATOMHLLX CIIDTOR https://m.eds00.ru/48410000
A P 0000000
[IpocTeie 3¢upbl: HOMEHKIIATypa U
47 I/Ii)MG ust (3))0(1))66HH0CTI/I q)nzl}dlzecmx " buomorexa [OK
pHs, . https://m.edsoo.ru/c2¢c788b2
XUMUYECKUX CBONCTB
MHoroaromMHbie CIUPTHI:
48 | STUJIECHITIMKOJIb U TIIULEPHH, UX bubnmorexa [IOK
HepHH, . https://m.edsoo.ru/ee4d84aa
(buznyecKkrue 1 XuMUYECKIe CBONCTBA
49 CriocoObI TTOTyYeHHUs U TIPUMEHEHHE bubnuorexa [JOK
MHOT'0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOo: CTPOCHUE MOJIEKYIIbI,
50 | ¢usuueckue cBoiicTBa. TOKCHUYHOCTH bubmmorexa LIOK
' https://m.edsoo.ru/2ce72618
(denomna
bu6mmoreka [JOK
51 | X ecKue cBoiicTBa (heHosa
MMITIECKHE CBOTCTBA (heron https://m.edsoo.ru/037ca5t9
5 CriocoObl TOJTy4eHHS M IPUMECHECHHE bubmuorexa [JOK
dbenomna https://m.edsoo.ru/c77ddf4c
IIpakTuyeckas pabora Ne 2. Pemenue
53 | 3KCHepUMEHTAJIbHBIX 33124 110 TEME bubnmorexa [IOK
" P " A https://m.edsoo.ru/fd0Oced09
CnupTsl 1 PeHOTBI
54 CucreMaTuzanus 1 00001eHre 3HAaHUH bu6mmoreka [IOK
10 TEME https://m.edsoo0.ru/1810cb9b
Anberuibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHWIBHOU TPYIIIIHI; bubnuoreka [JOK
TOMOJIOTUYECKHUE PAJIbL, 001Iast https://m.edsoo.ru/b139beaa
dbopMyIta, M30MepHs U HOMEHKIIATypa
56 AJBIETHIBI U KETOHBL: (pu3nueckue bubnuoreka [JOK
CBOWCTBA; PEAKIIUU PUCOCTUHECHUS https://m.edsoo.ru/c887425c
57 Peakuyu okucieHNs M Ka4eCTBEHHbIE bubmuorexa [JOK
peakuuu ajbAErua0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOblI TOJTyYeHUS aJTbICTHIIOB 1 bubnmoreka [JOK
KE€TOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEIETbHBIC
59 | kapOoOHOBBIE KI/ICJ‘II:)TLI 0COOCHHOCTH bubmmorera [IOK
p ’ https://m.edsoo.ru/fecOb113
CTPOCHHUS UX MOJICKYJT
60 N3omepus 1 HOMEHKIIaTypa bubnuoreka [IOK

Kap60HOBIJIX KHUCJIOT, UX (I)I/IBI/I‘-ICCKI/IC

https://m.edso0.ru/700cc87b




CBOMCTBA

XHUMHUYECKUE CBOMCTBA MPEACITbHBIX

bu6mmoreka [IOK

61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHOMN

62 | kucnotel. MHOr00Opa3ue KapOOHOBBIX bubmmorexa LOK

’ P P https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOEeHHOCTH CBOMCTB: HENpPeAETbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
63 | auKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmmorexa LIOK

P > THAP P https://m.edso0.ru/83a08773
kucnot. [IpencraButenu BeICIIUX
KapOOHOBBIX KUCIIOT

64 [TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX bubmuoreka LIOK
KHUCJIOT https://m.edsoo.ru/0d162d9d

65 CriocoObI TTOJTyYeHHUS ¥ IPUMEHEHHE bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CrnosxHbie 3Gupbl: TOMOIOTUYECKUI

66 si1, o0mmas hopmysia, H3o0Mepus U Bubmorexa ITOK
PA%, pMyIa, P https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 duznyeckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [{JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIx 3aaa4: 10

¢g | YPaBHEHHIO XUMHUYECKON peakinu, Ha
ompeeeHIue MOJIEKYIISIPHOU (POpMYJTbI
OpraHUYeCcKOTO BELIECTBA
[TpakTuaeckast padorta Ne 3. Pemenue

69 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
"Kap6onoBsie kuciaoThl. ClloKHbIE https://m.eds00.ru/486671fb
s¢upsr"

70 XKupsl: ctpoenue, puznueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA (THIPOIIH3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOMCTB KHUPOB,

71 | comepkalIux OCTaTKHU HEMpPeIeIbHBIX bubnmorexa [IOK

P P https://m.edsoo.ru/b0331922
KHUPHBIX KUCTOT. JKUPHI B IPUPOJIE
MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX

7 KHUCJIOT, UX MOIOIIIEE AEHCTBUE. bu6mmoreka [IOK
IloHgaTHe 0 CHHTETUYECKUX MOIOIIUX https://m.edso00.ru/3¢566565
cpencteax (CMC)

I'eneTndeckas CBSI3b yTIE€BOAOPOIOB U
73 | KHCIIOPOACOAEPIKAIINX OPraHNIECKUX bubmorexa LOK
P P P https://m.eds00.ru/56790c96
BEILIECTB

74 Pacu€Thl M0 ypaBHEHUSAM XUMHUYECKUX
peakuui

75 CucremaTtu3zanus 1 00001eHIe 3HAHUH bubnuoreka [JOK

10 TEMEC

https://m.edsoo.ru/f8eaf2eb




OO01mas xapakTeprCTUKA YTIIEBOIOB U

76 | xknaccuduKaiys yrieBoaoB (MOHO bubmmorexa LIOK
Ly a ’ https://m.edsoo.ru/7a9693al
TV~ M TIOJTUCAXaPHU/IbI)

77 Monocaxapunsl: pu3nyeckre CBOMCTBa bubnuorexa IIOK
W HAaXOXKIEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d

73 [IpumeHneHue riaoKo3bl, €€ 3HaUeHUE B bubnuoreka [IOK
JKU3HEAEATEIbHOCTU OpraHnu3Ma https://m.edsoo.ru/5¢61122d

rcaxapH/ipl: caxapo3a, MajabTo3a U
79 faKTo3ap Haxox(z[ell{)ﬂe B IpUPOAC U bubmmorera [IOK
’ PHp https://m.edsoo.ru/eb0384¢7
IIPUMEHEHUE JUCaXapuI0B
[Tonucaxapuapl: CTpoeHUE
80 | mak OMOJII()?K | qminqecxne u bubmmorera [JOK
P Yo : https://m.eds00.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE
81 | Ilonsartue 00 HCKYCCTBEHHBIX BOJIOKHAX bubmorexa [OK
4 https://m.eds00.ru/6216e766
Pemenne pacueTHbIxX 3a7a4 Ha

2 oTmpe/elIeHUE IO BBIXO/1a MPOIYKTA bubnmoreka [{JOK
peakuuu OT TEOPETHYECKHU https://m.edsoo.ru/7fde47ef
BO3MOKHOT'O

23 CucremaTu3zamus 1 00001IeHNEe 3HAHUIT bubnuoreka [JOK
10 pa3feiny https://m.edsoo0.ru/08d4364c¢
KonTponbHas pabota mo teme

84 | "Kucmaopozaconepikaliue OpraHnueckue bubmorexa HOK

P " P P https://m.edsoo0.1u/42c6678¢
COCIMHEHHUSI
AMUHBL: KlTaccU(PUKaLUs, CTPOCHHE
85 | monekyn 06maf) bopmyna IiOMe usi bubmmoreia LOK
i, pMyTIa, vp ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYEeCKUe CBOWCTBA

26 XUMUYECKUE CBOMCTBA al()aTHICCKUX bubnuorexa [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHUJINHA,

87 | 0COOEHHOCTH XUMHUYECKUX CBONCTB bubmmorexa LIOK

https://m.edsoo.ru/39¢d21f1
aHWJIMHA

28 CriocoOblI ONTy4eHus: ¥ MPUMEHEHHE bubnuoreka [JOK
anudaTuyecKux aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHCIJIOTHI: HOMEHKJIATypa 1

29 n3zomepusi, (pu3nYecKue CBONCTBA. bubnuoreka [JOK
OTtnenpHbIE NIPEICTAaBUTEINN O https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
XUMHUYeCKHEe CBOMCTBA aMHHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUYCHHE bu6mmoreka [IOK
aMUHOKUCTOT. CUHTE3 U THAPOIIN3 https://m.edsoo.ru/77df705a
MENTUI0B

01 benku kak npupoaHble NOIUMEPHI; bubnuoreka LIOK

CTPYKTYpHhI OEJIKOB

https://m.eds00.ru/429¢9899




Bbu6muoreka [JOK

92 | XuMunyeckue cBOWCTBa OEIKOB 1
https://m.eds00.1ru/6237306d
A3oTcoaepKaliye reTepoluKINIecKue
93 coequHeHus. HykiienHOBBIE KUCITOTHI: | bu6muoreka [JOK
COCTaB, CTPOCHHUE M OMOJIOTHYEeCKast https://m.edsoo.ru/521d1431
poib
[TpakTrueckas padora Ne 4. Pemenue
g4 | PKCTEPHMEHTANBHEIX 337124 IO TeMe | bubnmoreka [JOK
"A30TcoAepKalire OpraHnyecKue https://m.edsoo.ru/8e3c02d1
coenuHeHus"
[IpakTuyeckas padora Ne 5. Pemenne
95 SKCIIEPUMEHTAJIbHBIX 33/1a4 0 TEME | bubnmoreka [{JOK
"Pacnio3HaBaHKMe OpraHUuYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"
KonTponbHas padbota no teme
96 | "A3oTcoaepikaiiue OpraHuYeCcKue 1 bubmmorera [IOK
P " P https://m.edsoo.ru/ce561bc7
COETUHECHHUSI
OcCHOBHBIEC OHATHSI XUMUH
97 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHUH U | bubnuoreka [JOK
METOBI UX CHUHTE3a —IOJIMMEPHU3ALIUS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/ICHCAIIHS
08 IInactMaccel. YTUnmu3anus u 1 bubmuorexa [JOK
nepepaboTKa IIacTuKa https://m.eds00.ru/82242¢0f
DnacToMepbl: HaTypabHbII bubnuorexa [JOK
99 1
CUHTETUYECKHE KayuyKu. Pe3nHa https://m.edsoo.ru/246103ec
BonokHa: HatypasbHBIE,
100 | UCKyCCTBEHHBIE, CHHTETHUECKHUE 1 bubmorexa [OK
Y ’ ' https://m.eds00.ru/5963a601
[Tonumepsl cienuanbHOrO Ha3HAYEHUS
[TpakTudeckast padorta Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME | bubnuorexa LIOK
"Pacnio3HaBanue miacTMacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O000111eHIE U CUCTEMATH3ALIUS
bubmuorexa [JOK
102 | u3yd4eHHOro Marepuaia o TeMe 1

"BbicokOMOIEKyYIsipHbIE COeAMHEHUS"

https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




11 KUIACC

KounvecTBo 4yacoB

Ne T KOHTpOﬂb HpaKanec 3J’leKTp0HHBIe lll/l(l)pOBbIe
eMa ypoka
n/n Bcero HbIE KHe o0pa3oBaTejibHbIE Pecypchl
padoThbI padoTbI
| Atom. CocTaB aTOMHBIX SITIED. | bubmmoreka [JOK
XUMHYECKHUH 371eMeHT. 130TonEbl https://m.edsoo.ru/59c112ee
) CtpoeHue 2JIeKTPOHHBIX 0007I0UeK 1 bu6muoteka [IOK
aTOMOB, KBAHTOBBIC UYKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMuaeckux | bubmuoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-aMmeMeHTHI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31eKTpoHOB 110 1 bubmmorexa [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOH(MUTYpAIlH aTOMOB
5 3JIeMe£TOB B OCHOE;{OAZII)/I 1 bubmmorexa [IOK
B https://m.edsoo.1ru/8149¢846
BO30YX/IEHHOM COCTOSTHUU
6 DNEeKTPOHHBIE KOH(UTYPAIIMH HOHOB. 1 bu6mmorexa [IOK
DNIEKTPOOTPHULIATEILHOCTh https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH U
[lepuoauueckas cucteMa XMMUYECKUX
7 sneMeHToB 1. 1. MenneneeBa, CBA3b C 1 bubmorexa LHOK
N M ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TEOpUEHl CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
8 00pa3syeMbIX UMHU IPOCTHIX U 1 bubnmorexa [TOK
pasy p https://m.edsoo.ru/f8468927
CJIOKHBIX BEILIECTB 10 TpyInaM u
nepuoiam
9 CucremaTu3anus U 0000IICHHE | bu6mmorexa [IOK
3HAHUHU II0 TEME https://m.edsoo.ru/8fad2942
Buner XumMuaeckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
10 KOBaJIEHTHOH cBs13u. BomopoaHas 1 bubmorexa LOK
’ p https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYJIISIpHBIE
B3aUMOJICUCTBUS
Baneurnocts 1 BajIeHTHBIE
1 BO3MOKHOCTH aTOMOB. CBS3b 1 bubnuoreka [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUYECKUM CTPOCHHUEM
[IpencraBneHust 0 KOMIUIEKCHBIX
12 COCIMHCHMSIX: COCTaB U 1 buGnnorexa [IOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
13 BemectBa MosniekyasipHOTO U 1 bubnuoreka [JOK

HEMOJIEKYJIIPHOTO CTPOEHHUS. THIIbI

https://m.edsoo.ru/el167635b




KPUCTAJUIMUECKUX PEIIETOK U
CBOMCTBA BEIIECTB

Ilonsatue o JAUCIICPCHBIX CUCTCMAX.

14 IIpencraBinenue 0 KOUIOUIHBIX bubmorexa [TOK
https://m.edsoo.ru/da2¢c70e4
pacTBopax
HcTrHHBIE pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTD. bubamorexa TIOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparet
16 CniocoObI BRIpOXKCHHS KOHIIEHTPAITTH bubmuoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ HCIOJIB30BAHUEM
17 MOHATHH ""MaccoBas 10715 bubmuoreka [JOK
pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MoOJIsIpHasi KOHIIEHTpalus'"
18 Knaccudukanus 1 HOMEHKIaTypa bubmmoreka [JOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus U 00001IeHHE bubmoreka [JOK
3HaHUU M0 TEME https://m.edsoo.ru/8d2c6a3a
KoHTponbHas paboTa 1mo remam
"Ctpoenue atoma. [lepuoanueckuit
20 3aKkoH u [leproauyeckas cucrema bubnmnorexa [JOK
XUMHYECKHUX 31eMeHTOB /[I. W. https://m.edsoo.ru/70a60aad
Menneneena", "CtpoeHue BeliecTna.
MHoroo6pasue BeriecTs"
Knaccudukanus XumMuaeckux
peaKkuuii B HEOPraHU4eCKOU 1
)1 OpraHUYeCcKON XUMHH. 3aKOH bubnmnoreka [JOK
COXpaHEHUs MACCHI BEILECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MIPEBPAIICHHS SHEPTUU
MIPU XUMHYECKUX PEAKIIHIX
TemnsoBbie 3 HEKTH XUMUYECKUX
22 peakiuid. TepMoXuMUuecKue bubmorexa HOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEeHUSIM
23 XUMHUYECKUX PEAKIIUI U bubnmorera [TOK
https://m.eds00.1u/87b13954
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOH peaKInu, eé
24 3aBUCUMOCTB OT Pa3IuYHbIX
dakropoB. Katanus u katanuzaTopsl
)5 ['oMoreHHbBIC U TETEPOTCHHBIC
peakiuu
[Ipaktuueckas pad6ora Ne 1 mo teme
26 "BausiHue pa3auyuHbIX (PaKTOpOB HA bubmmorexa LIOK

CKOPOCTh XUMHYECKOW peakiuu"

https://m.edsoo.ru/lfacaldl




Ob6patumMble 1 HEOOpaTUMBIE PEAKLIUH.

Bbubnuoreka [JOK

27
XUMHUYECKOE paBHOBECHE https://m.eds00.1ru/3095219b
[IpakTuueckas padora Ne 2 1o reme
)% "BrusiHue pa3nuvHbIX (PaKTOPOB Ha bubnmnorexa [JOK
MOJIOKESHUE XUMHYECKOT'0O https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DIIEKTPOIUTHYECKAS JUCCOIIAALINA.
29 CI/IJIBHII))IG " cia0ble BJIIIGKT (I;IJII/I:H bubnmorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
Cremnens QucCcoIManu
Honnoe npousseaenue Boasl. Cpena
30 BOJHBIX SCTBO oB. Bomopo, Hblpﬁ bubmmorexa [{OK
8 p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasateinb (pH) pactBopa
I'maponus coneit. Peakiumy,
31 IPOTEKAIOIIME B paCTBOPAX bubmorexa LHOK
P B p p https://m.eds00.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
32 "XuMHu4YecKue peakiuu B pacTBOpax bubmmorexa [TOK
P p p https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHUCIUTEIHFHO-BOCCTAHOBUTEILHEIE
33 eaKkIMy. BaxHee OKUCIUTEIN U bubnmorexa [IOK
peaKin. https://m.eds00.1u/56226060
BOCCTAHOBUTEIHN
34 MeTo 37E€KTPOHHOTO (JI€KTOHHO- bubnmnorexa [JOK
HMOHHOTO0) OaiaHnca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIM3 PACTBOPOB U PACILIIABOB bubmuoteka [JOK
BEILICCTB https://m.eds00.ru/93{b97d2
36 Permienue 3agaud pa3jIMuHbIX TUIIOB bubmmorexa [TOK
at p https://m.edsoo0.ru/5a859d16
37 Pemenue 3amau pa3ianyHBIX THIIOB bubmorexa LHOK
atp https://m.edsoo.ru/5afa265d
Cucremarusanusa 1 00001IeHIE
38 3HAHUHU 110 TeMe " XUMUYECKUE bubmorexa LOK
" https://m.edsoo.ru/c161eb85
peakuuu
39 KonTponbhas pabota 1o teme bubnmnorexa [IOK
"Xumuueckue peakuu' https://m.edsoo.ru/a8a0a930
ITonmoxxeHne HEMETAIIOB B
Ilepunonnueckoi cucreme
40 XUMHYECKHX deMeHToB J[. U. bubmmoreka [JOK
MenneneeBa 1 0COOCHHOCTH CTPOCHHS https://m.edsoo.ru/8ca2dcad
UX aToMOB. OU3NYECKHUE CBOUCTBA
HEMETAJJIOB
Annotponus HEMETAUIOB (Ha
41 puUMepe KUCIopoa, cepsl, hochopa bubmorexa LIOK
pHMep PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIepo/a)
42 Bonopon: nonyuenue, pusndeckue u bubmuoreka [JOK




XUMHYECKHE CBOMCTBA. ['uapuasl

https://m.edsoo.ru/0aa8f613

["asoreHsl: HaXOXIeHNE B IPUPO/IE,

bu6nmoreka [IOK

43 CIIOCOOBI MOJy4YeHUs, (PU3NUECKUE U
y N ¢ https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
I"anorenoBoopoibl. Baxkneime
44 KHCJIOPOACOEp KaIIHe COSTHHEHUS buommorexa HOK
POACOACPKaALL a https://m.edsoo.ru/6b3255e6
raJloreHOB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE

45 CIoCoObI MOJTYYEHHSI TaIOT€HOB. bubnmoreka [JOK
[IprMeHeHre rajJoreHoB U uX https://m.edsoo.ru/6971aca4
COeIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue

46 IKCIEPUMEHTAILHBIX 3aa4 110 TEME bubmorexa [IOK
" p " a https://m.edsoo.ru/8b26fecd

I"anorensl
Kucnopon: nabopatopusie u
MIPOMBIIIICHHBIE CIIOCOOBI MTOJTYICHUS,
. bub6mmorexa [{OK
47 du3nYecCKre M XUMUIECKIE CBOHCTBRA.
https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHne kuciopoaa u
030Ha
bu6mmoreka [IOK
48 OxcuIbl ¥ IEPOKCHUIBI
a p g https://m.edsoo.ru/5¢8816a0
49 Penrenue 3aga4 pa3andHbIX THIIOB bubmmorexa HOK
e3P https:/m.eds00.ru/2b6d8bdb
Cepa: HaxOXKJIEHUE B IPUPOJIE,
50 cn(I;JCOGH MOJyYEHHUS cgml;qecxne H bubmmorexa HOK
y L https://m.edsoo.ru/46afael6
XAMHYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoopoa, CyabOuan
POBOZIOPOZ, CybHUA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxkaliue coeTUHEHU
52 cephl gCO6CHHF:)CTI/I CBOMCTB CEpHOM bubmmorexa HOK
ppL p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[IpakTuueckas padbora Ne 5. Pemenue

53 SKCHEPUMEHTAIILHBIX 3a1a4 10 TEME bubmmorexa [TOK

" p . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coenmuHeHUs
A30T: HaX0XXJICHHE B MIPUPOJIC,

54 CIocoObI MOTyYeHus, GU3nIecKue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMMAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucaopoaconepxkaiiue coeTMHESHUS

55 a3ora I())CO6GH150CTI/I CBOMCTB a30THOM bubmorexa LIOK

) https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 IIpumeHeHue a3ora u ero bu6muoteka LIOK
COeMHEHUH. A30THBIE y100pEeHUs https://m.edso00.ru/129£5059

57 ®docdop: HaxXOXKIEHHE B IPUPO/IE, bubnuotexa [JOK




CHOCOOBI NOJTYYEHUs, PU3HUECKUE U
XUMUYeCKHue cBoricTBa. Dochusl u

dbochun

https://m.edsoo.ru/9a6b43ec

Oxkcunst hocdopa,

bubmuoreka [JOK

58 .C
q)OC(bOpCOI\[Jep)KaH.[I/Ie KHCTIOTRL L0 https://m.edsoo.ru/c7a2d429
dbocopHOI KUCTOTHI

59 [Ipumenenue dhocdopa u ero bu6muoteka [IOK
coeauHeHuil. @ocopHbie yaoOpeHHs https://m.edsoo.ru/a218070a
[TpakTuueckas padora Ne 6. Pemenne

60 9KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmorexa LIOK

P A https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHEHHS"
Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

61 AJTOTPOIIHbIE MOAU(PUKAIIUY; bubnmoreka [JOK
(bu3HYecKue 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/1eb199e
MpPUMEHEHUE
Oxcup yriepoga(Il), oxcup

62 TJe I:)ya(l\rf)) F(OJI)LHasI KHCJIOTa U €€ bubmmorera [JOK
yTIepo a4 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1aq pa3nMIHBIX THUIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemunii: HaxokaeHIE B IPUPOJIC,
64 CI'II)OCO6I)I TTOTyYCHUS q)nzniefme u bubmmorera [JOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxkcua kpemaus(IV), kpemaueBas bubnmnorexa [JOK
KHUCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7b1
IIpumeHeHue KpeMHHUS U €ro bubnunorexa [IOK

66 coenuHeHuil. CTEKJ0, €ro noixyyeHue, https://m.edsoo.ru/393cdac0
BHUIIBI CTEKJIA https://m.edso00.ru/5823cefb

67 Pemienue 3aga4 pa3nuIHbIX TUIIOB bubmmorera [TOK

Aap https://m.eds00.ru/b624f801

68 Cucrtemaru3zanys u o0o01IeHNe bubanorexa [IOK
3HaHu# no teme "Hemeramibr" https://m.eds00.ru/6e864db5

69 KonTponbhas pabota 1o teme bubnmnorexa [IOK
"Hemeramanr" https://m.edso0o.ru/d0484¢c76

70 AHanu3 pe3yabTaToB KOHTPOJIBHON bub6muorexa [IOK
paboThI, KOPPEKIIHS OMHOOK https://m.eds00.ru/2b7¢9510
[TonoxxeHue MeTasioB B
ITepuonunueckoii cucreme

71 XUMHYECKUX DJIIEMEHTOB bubmorexa [IOK

' https://m.eds00.1ru/9839c16¢
Oco0eHHOCTH CTPOCHHSI SJCKTPOHHBIX
000J109€K aTOMOB METaJJIOB
OO6mue dpuznyeckue cBocTBa
but6mmoreka [JOK
72 MeTasuioB. IIpuMeHeHne MeTasuioB B

OBITY M TEXHUKE

https://m.edsoo.ru/51dac9d3




7 CmnaBsl MetasuioB. Kopposust bubnmoreka [JOK
METAJIOB https://m.eds00.1ru/42b872¢3
74 Pemrenue 3agad pas3jiMmaHbIX TUIIOB buGnuorexa [IOK
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUH Psijl
75 HanpspKeHUH MeTauioB. O01me bubmorexa [IOK
P ' https://m.edsoo.ru/94eb377a
CITOCOOBI TOJTYYCHHSI METAIIJIOB
OO01mas xapakTepucTuka MeTamioB [A-
rpymms! lleproaudyeckoit cucTemsl
76 XUMUYECKUX 3JIeMEeHTOB. Hatpuit u bubnmoreka [JOK
KaJuii: mony4deHue, Gu3ndeckue u https://m.edsoo.ru/e12¢c26b3
XHMHYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U UX COCTUHECHUI
OO6m1as XxapakTeprucTUKa METAJIJIOB
ITA-rpynmns! [leproanueckoil cuctemMsl
77 XUMHUYECKUX dJIEMEHTOBR. Maruuii u bub6mmoreka [IOK
KaJbIUil: moxy4YeHue, Gpu3ndeckue u https://m.edsoo.ru/7c3e49¢c0
XHMHYECKHUE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHECHUI
3 JKEcTKOCTh BOJBI U CITOCOOBI €& bu6mmorexa [IOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AntoMuHU: ody4yeHue, Gusnueckue bubmoreka [JOK
79 .
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edso00.ru/0e79b266
AMdoTepHbIC CBOMCTBA OKCUIA H
20 TUIPOKCH/IA ATFOMUHHS, bu6mmorexa [IOK
THIPOKCOKOMIIIEKCHI aTIOMUHUSA, X https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Peienue 3a1a4 pa3aMuHbIX THIIOB
[Ipaktrueckas padota Ne 7. Pemenne
82 AKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe bubmorexa HOK
" p A " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX MOATPYIIT
OO01mas xapakTepucTUKa METaIOB
23 no6ounbIX noarpynn (b-rpymm) bubmuoreka [JOK
Ilepronnueckoit CUCTEMBI https://m.eds00.ru/610d7431
XHMHYECKHX AJICMEHTOB
dusznyecKre 1 XMMUYeCKHue CBOMCTRA
84 XpoMa U €ro COeINHEHUN, UX buGnnorexa [IOK
p ’ https://m.eds00.1ru/9911bef3
MpUMEHEHUE
Baxwueiime coeMHEHUs Maprasiia.
85 Ilepmanranar kanusi, €ro bubmorexa [TOK
p 9 https://m.eds00.ru/039d69c8
OKHCJIUTENIbHBIE CBOMCTBA
dusndecKue 1 XUMHUYECKUE CBOMCTBA
26 JKelie3a U ero COeIUHEHUI. but6mmoreka [JOK

HonyquI/Ie " MPUMCHCHUC CIIJIaBOB
Keie3a

https://m.edsoo.ru/1b7f8741




duznyeckre 1 XUMUYECKUE CBOMCTBA

bubnuoreka [JOK

87 ME€II1 U €€ COCTMHEHUM, UX
g s ’ https://m.edso0.ru/2bc0f954
MpUMEHEHNE
DU3NUECKUE U XUMUYECKHUE CBOMCTBA
28 IIMHKA U €ro COeANHEHUH, NX bubmuoreka [JOK
puMeHeHue. [ MAPOKCOKOMILIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[Ipaktuueckas padota Ne 8. Pemenue
bu6nmoreka [JOK
89 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
. https://m.edsoo.ru/abe352¢ea
'MeTaisl TOOOYHBIX TOATPYII"
90 Pemienue 3a1au pa3auvHbIX THIIOB bubmorexa [OK
A&TP https://m.edsoo.ru/a8b83d83
O06o01IeHre U cHCTeMaTU3alus
91 M3YYEHHOr0 MaTepualia 1o TeMe bubmmorexa [TOK
" Y " P https://m.edsoo.ru/e91fe975
MeTanisl
9 KoHTposnbHas pabora 1o Teme bubnmnorexa [JOK
"Metauibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON bubnnorexa [IOK
paboThI, KOPPEKIIHS OMTHOOK https://m.edsoo.ru/9ebff2fd
Ponws xumuu B obecrieueHnun
94 YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA. bubnnorexa [IOK
ITonsiTne 0 HAy4YHBIX METOJAX https://m.edsoo0.ru/080fe 110
WCCJICIOBAHMSI BEIICCTB
Hayunbie npuHIUITEI OpraHu3anuu
95 XUMHYECKOTO MPOU3BOICTBA. bu6nuoreka [JOK
[IpompIliIeHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIIECTB
XHUMHYECKOE 3arps3HCHUE
96 OKPY>KaIOIIeH Cpeibl U ero bubmmorexa [TOK
PYAIOMEH cpel https://m.edso0.ru/9f1 1bf51
MOCJIEICTBHS
97 XuMHA U 310pOBbE YEIIOBEKaA. bubnmnorexa [IOK
JlexapcTBeHHBIE CpEnCTBA https://m.edsoo.ru/a6552721
08 Xumust nuiiy. Pojib XUMuu B bu6mmorexa [IOK
obecreueHny MUIIEeBON 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u maphromepHbie bubnmnoreka [JOK
cpencta. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBLCTBE. BaxkHenmme
100 | crpouTenbHbIC U KOHCTPYKIIMOHHBIE bubmorexa [OK
P 124 https://m.eds00.1ru/61e69003
MaTrepuaibl
XUMHS B CEITLCKOM XO35IUCTBE.
101 | Opranuyeckue U MUHEpaIbHBIE bubmorexa [OK
P P https://m.edsoo.ru/fd39587d
yaoopeHust
102 CucreMaru3anus U 00001IeHHE bubmuoreka [JOK

3HAHUI 110 TEME

https://m.eds00.ru/db979¢70




OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102 4 8

ITPOBEPAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM NPOI'PAMMbBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM 0CBOEHHUS OCHOBHOM

00pa3oBaTeILHON MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

Bnaaenue cuctemoil XMMUYECKUX 3HAHHM, KOTOPAsi BKIKOYAET:

1.1

OCHOBOIIOJIararolue MOHATUS (XUMUYECKHM 3JIEMEHT, aTOM, U30TOIIbI, JJIEKTPOHHAS

oboyiouka aroma, sS-, p-, d-dIEKTPOHHBIC OPOWTATM aTOMOB, OCHOBHOC W
BO30YXIEHHOE COCTOSIHUE aToma, IOH, MOJIeKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHULIATENILHOCT, CTENEHb OKUCIIEHUS, XMUMHUYeCKas CBs3b (G- M T-CBA3b,
KpaTHBIE CBS3M), TMOPUAN3ALUS aTOMHBIX OpOHTaNel, KpUCTAJUIMYECKas penIéTka,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0OBEM, MOJSIpHasi KOHIIEHTpPALUsS, PACTBOPHI

(MCTUHHBIE, AMCIEPCHBIE CHCTEMBbI), KPHCTAUIOTHAPATHI, YIJIEPOIHBIA CKeleT,
(GyHKUMOHANbHASA TpylNNa, paauKall, U30Mephl, CTPYKTYpHas (GopMmyna, U3oMepus
(cTpyKTypHasi, reomerpuyeckas (LMc-, TPAHCHU30MEpHsI), TOMOJIOTMYECKUN psf,
TOMOJIOTH,  YIJIEBOJOPOJbI, KHUCIOPOJI- M  a30TCOJAEpIKAIlMe  COEIUHEHMUS,
OMOJIOrNMYECKH aKTUBHBIE BeleCTBa (YIJIEBOIbI, JKUPBI, OEJIKN), MOHOMED, ITOJIUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KPEKHHI, PU(POPMMHT,
TUNBl  XUMHYECKHX pEaknuid  (OKUCIUTEbHO-BOCCTAHOBUTENBHBIC, JK30- U
HHIOTEPMUYECKHUE, PEAKIIUU HOHHOTO 0OMEHA, TOMO- U T€TEPOreHHbIE, 00paTUMbIE U

HeoOpaTHMBbIE), PpAcTBOP, AJIEKTPOJIMUTHL, HEBIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAS
JUCCOLMAIUs, CTENEeHb IUCCOLMALMU, OKUCIUTEIb, BOCCTAHOBUTENb, AJIEKTPOJINU3,

CKOPOCTb XUMUYECKON PEAKIINH, XUMHUUECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHS XMMHYECKOIO CTPOEHMSI OpraHMYecKux BeuecTB A.M.
Bbytneposa, Teopus 3neKTpoIUTHYECKON Aucconnanuu, [lepnoanueckuit 3akon J1.1.
MenzeneeBa, 3aKOH COXpPaHEHHsS MAaccChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SA3BIK
XUMHHU, MUPOBO33PCHYCCKUC 3HAHU, JICKAINUC B OCHOBC NIOHUMAHUA TPUYNHHOCTHU
U CHCTEMHOCTH XHMHNUYCCKHX 5[BJ'I€HI/II\/II, COBPCMCHHBIC MPCACTABICHHUA O CTPOCHUH

BEII[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEACTAaBIICHHUA O MCXaHU3MaX XHMHUYCCKHX peaKm/Iﬁ, TEPMOANHAMHUYCCKUX U
KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX HX IPOTCKAHUA, O XHUMHUYCCKOM PAaBHOBCCHU,

AUCIICPCHBIX CUCTCMAX

1.4

(I)aKTOJIOFI/ILIeCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IOJYUCHHUH U 0e30ImacHOM




HCITOB30BAHUHN BaKHEHIITNX HCOPTaHUYCCKUX W OPTraHUYCCKUX BCUICCTB B 6BITy H

Hp&KTH‘-IGCKOfI JACATCIIBHOCTH 4YCJIOBCKA

1.5

o0mue HayyHble NPUHIMIBI XWMHYECKOTO MPOU3BOJACTBA (HAa IpHMeEpe

IPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJIA, TepepaboTKH He(TH)

CdopMUpOBaHHOCTH YMEHUI BBISBIISTH:

2.1

XapaKTCPHBIC TMPU3HAKKW W B3aMMOCBA3b H3YUYCHHBIX HOHSITPIﬁ, MNPUMCHATH
COOTBCTCTBYIOIIUC ITOHATHUS ITPU OIIUCAHHUU CTPOCHUA U CBOMCTB HCOPIraHUYCCKUX U

OpPraHn4YCCKHX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHYECKHX 3HAHMH C TOHATHIMH U MNpEACTABICHUAMU OPYIrUx
npeaMETOB  JId 0olee OCO3HAHHOIO MOHUMAHUI W OOBSICHEHUS CYUIHOCTH

MaTCpHAIBHOTO CAUHCTBA MHPA

CdopMupoBaHHOCTH YMEHHUS UCTIOB30BATh:

3.1

HAaMMEHOBAaHHS XMMHUYECKUX COCIMHEHUN MEXIYyHApPOJHOIO COK3a TEOPETUYECKOM
U TPUKIAJHON XMMHM W TPUBHUAIBHBIE HA3BaHUs BEUIECTB, OTHOCAILIUXCA K

HN3Y4YCHHBIM KJIaCCaM OPraHUYCCKUX U HCOPTraHUYCCKHX COG)IPIHGHPIFI

3.2

4.1

4.2

XUMHAYECKYI0 CHMBOJIMKY JJISi COCTaBIeHHS (HOpMyN HEOPraHMYECKHX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
dbopMyI1 OpraHMYECKUX BEIIECTB

CdopmupoBaHHOCTh YMEHHUS KIIACCUPUITUPOBATH:

HCOPraHN4YCCKUC BCUICCTBA, CaMOCTOATCIIbHO BLI6I/IpaTI> OCHOBAaHUA W KPUTCPpUHU [

KJ'IaCCI/I(l)I/IKaIII/II/I HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

OpPraHn4eCKre BCHICCTBA, CaAMOCTOATCIBHO BLI6I/IpaTI> OCHOBAaHHA W KPUTCPpUHU OJIA

KJ'IaCCI/I(l)I/IKaIII/II/I HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3JIMYHBIM TMPHU3HAKAM (YHUCITY U COCTaBY PEArvpylOIIUX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, M3MEHEHHIO CTETICHEW OKHCJICHHUS SJIEMEHTOB, OOpPaTUMOCTH

pCaKkuuun, y4aCTHurO KaTaJlI/I3aTOpa)

ChopMupoBaHHOCT YMEHHUSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM U BO30YXIEHHOM COCTOSHUH) U HOHOB XUMHYECKHX 3JeMEHTOB 1 — 4
nepuonoB Ilepuomnueckoin cucremsl J[.M. MenneneeBa W WX BaJCHTHBIE
BO3MOXKHOCTH, HCHOJIB3YSl  TMOHATUS S-, p-, d-dJCKTPOHHBIE  OpOUTaH,

SHEPreTHYECKHE YPOBHU

ChopMUPOBAaHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB

XMUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COCTUHEHUH 110 MepHoaaM U rpymrnam

ChopMHUPOBAaHHOCTH YMEHHSI COCTaBIIATh YPaBHEHUS XUMHUYECKUX PpEaKIUd W

PaCKpbIBATh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MMoCpE€ACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OanaHca ITUX PeaKiuit

7.2

YpaBHCHUA peaKI_II/Iﬁ Pa3jIMYHbIX THIIOB; IIOJHBIC H COKpaH_IéHHBIG YpaBHCHUA

peaKI_lI/Iﬁ HOHHOI'O O6M€Ha, YUUTbIBAsA yCJIOBUA, ITPU KOTOPBIX 3THU PCAKIIUA UAYT D0

{

11



KOHIIa

7.3

peakuumii  TUApoNM3a,  peakiuil  KoMIIeKcooOpa3oBaHus — (Ha — mpuUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJIFIOMUHUS)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpPUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTU
OpPraHMYECKHUX COEIMHEHUH OT KpaTHOCTH M TUIIA KOBAJEHTHOW CBSI3U (G- U T-
CBSI3M), B3aMMHOI'O BJIMSIHMSI aTOMOB U IpYyINIl aTOMOB B MOJIEKYJaX, a TaKXKe OT

0COOEHHOCTEH peain3anuu pa3indHbIX MCXaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XUMHNYECCKHUEC CBOMCTBaA BE€IICCTB COOTBETCTBYHOIIIMMU

SKCIIEPUMEHTAMU U 3aIUCSIMU YPaBHEHUH XUMHUUECKUX peaKIni

10

10.1

10.2

ChopMHUPOBAaHHOCT YMEHHSI XapaKTepHU30BaTh COCTaB M Ba)KHEHIIME CBOWCTBA
BCIICCTB, IMPUHAMJICIKAIINUX K OHpGIIeJIéHHI)IM KjJlacCaM M TIpyHliam COCIII/IHGHI/Iﬁ
(IpocTHIE BEIIECTBA, OKCUIBI, THAPOKCUIBI, COJIU; YTIIEBOIOPOIBI, IIPOCTHIE (PUPHI,

CIUpThI, (EHOIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOXHBIE S(DUPHI,

JKUPBI, YTIIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH)

CdopMHupOBaHHOCTH YMEHHUSI MPOBOJIUTH PACUETHI MO XUMHUYECKUM (opMysiaM U
YpaBHEHUSAM XUMHUYECKUX PEaKLUi C UCTIONb30BaHUEM (DU3HUECKUX BEIINYHUH:

Macchl (00bE€Ma, KONMMYECTBA BEIIECTBAa) NPOAYKTAa PEAKIHH, €CIH OJHO U3
UCXOJHBIX BEIIECTB JIaHO B BHJIE PacTBOpa C OIpeneiIEHHON MaccoBOM osei

PacTBOPEHHOTO BEIECTBA UJIU 1IaHO B U30BITKE (MMEET IPUMECH)

MaccoBOM WK 00BEMHOMN J0JIH, BBIXOA MPOIYKTa peakLuu

10.3

TETIOBOT0 3P eKTa peakiuit

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOXKICHUIO XUMHYECKOW (POpMYJIbI BEIECTBA

11

Bianenne cucteMoi 3HaHUMN O METOAAX HAYYHOI'O IO3HAHUS SIBJICHHUU IMPUPOJBI,
UCIIOJIB3YEMBIX B C€CTCCTBEHHBIX HAayKaxX M yMEHUE NPUMEHATb 3TH 3HAHUA IIPU
SKCHEPUMEHTAIbHOM MCCIIEJOBAHUM BELIECTB U JUISI OOBSCHEHUS XUMHUYECKUX
SBJICHUM, IMEIOIINX MECTO B IPUPOJE, IPAKTUUECKON JEATEIbHOCTH YEJIOBEKA U B

OBCEIHEBHOM KU3HUA

12

ChopMHUPOBAaHHOCTh YMEHHUS TPUMEHATH (UCIOJIB30BaTh) 3HAHUS O COCTaBE M
CBOMCTBaxX BEUIECTB ISl SKCIEPUMEHTAIbHON IMPOBEPKU THIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAaHUsT XUMHUYECKUX PpeaKIUuid U  MPOTHO3UPOBAHUSA
BO3MOYKHOCTEH MX OCYIIIECTBIICHHUS; CHCTEMHBIC XUMUYCCKHE 3HAHUS JIJI1 OOBSICHEHUS
U TIPOTHO3UPOBAHMS SIBJICHHHA, HMEIONIUX ECTECTBEHHOHAYUYHYIO TPUPONY; IS

NPUHATHS IPAaMOTHBIX PEIICHHUH MPOoOIeM B CUTYaIUsIX, CBA3AHHBIX C XUMHUEH

13

ChopMUpOBaHHOCTH YMEHHS TUIAHUPOBATH U TPOBOIUTH XUMUYECKUN HKCTIEPUMEHT
(momy4yeHHe M W3YYCHHE CBOWMCTB HEOPTaHWYECKUX W OPraHUYEeCKUX BEIIECTB,
Ka4ueCTBEHHBIE peakuuu YIJIEBOIOPOAOB Pa3JIMYHbIX KJIACCOB u

KHUCJIOPOACOACPKAIMUX OPraHNYCCKUX BCHICCTB, PEHICHUC OKCICPHUMCEHTAJIbHBIX




3a7a4 1O PACIO3HABAaHUIO HEOPraHMYECKUX M OpPraHWYeCKUX BEILIECTB) C
COOJIIOJICHHEM TpaBMJI 0€30MacHOr0 OOpaIleHUs] ¢ BELIECTBAMU U JIAOOPATOPHBIM
o0opynoBanueM; GOpMyJIMPOBATH LEIH UCCIIEIOBAHUS; PEACTABIIATH B PA3IMYHON

(bOpMe PE3YIbTATHI OKCICPUMCHTA, AaHAJIM3UPOBATh U OLICHUBATHh UX JOCTOBEPHOCTDH

14

CdopmupoBaHHOCTH YMEHHUS OCYIIECTBIISATH I€JIEHANIPABICHHBINA MOUCK XUMUYECKOU

cpeactBa MaccoBod uHGpopMmaiuu, ceTb HHTEepHET H Jpyrue), KPUTUYECKH
aHaATM3UpPOBaTh XMMHUYECKYI0 HH(pOpMaluio, rnepepadbaTeiBaTh €€ M HCIOJIB30BaTh

COOTBETCTBUU C MOCTABJICHHON y4eOHOM 3a1aueii

15

C(bOpMI/IpOBaHHOCTB YMCHHA MPOIHO3UPOBATH, AHAJIMU3HUPOBATH U  OLICHHBATH

HHOOPMAIUIO C TO3UIUK IKOJOTHYECKOW O€30MacCHOCTH MOCISACTBUN OBITOBOW U

c(hOpMUPOBAHHOCTh YMEHHUU OCO3HABAaTh OMACHOCTb BO3JICUCTBHUS Ha >KUBBIC
OpraHU3Mbl OIPEAENIEHHBIX BEUIECTB, MOHUMAas CMBICI IOKa3aTess NpeaeiIbHOU

HOHYCTHMOﬁ KOHIOCHTpAaOWuHU, U IOACHATH Ha IMPHUMCpPaAx CITIOCOOBI YMCHBIICHUS H

IPEIOTBPALIEHHS UX BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa

HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D 11O

XUMHUHAN

Kon

1.1

HpOBCpﬂEMbIﬁ JIEMEHT COACPKAHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHUH

Crpoenue BemectBa. CoBpeMeHHas MOJAENb CTPOCHHUs aToMa. PacmpeneneHue 3IEKTPOHORB
Mo SHepreTudyeckuMm ypoBHsIM. Kiaccudukanus XuMuU4ecKuX 31eMeHTOB. OcoOeHHOCTH
CTPOEHHUS DSHEPreTHUEeCKHMX YpOBHEH aroMoB (s-, p-, d-anemeHToB). (OCHOBHOE WU
BO30Y)KICHHOE COCTOSHHUSI aTOMOB. OJIEKTPOHHAs KoH(pUTypamus artoMa. BajeHTHbIE

SJICKTPOHBI

1.2

[Iepuonnueckas cucrema xumuyeckux diaeMeHTOB .M. Menneneea. @u3nyeckuil CMbICIH
IIepuonnueckoro 3akona JI.M. MenneneeBa. IIpuynmHBl M 3aKOHOMEPHOCTH H3MEHEHMS
CBOWMCTB JJIEMEHTOB W HX COCAMHEHHH MO MepuojaM W TpymnmnaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEHIECTB, BOJOPOJHBIX COEAWHEHHH, BBICIIMX OKCHAOB M

TUAPOKCHUJIOB

uHbOpMallMU B Pa3IMYHBIX MCTOYHMKAX (HaydHas M y4yeOHO-Hay4yHas JIUTEpaTypa,

IIPOM3BOJICTBEHHON JI€ATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C mepepabOTKON BEIIECTB;

2

1.3

BanenTHOCTS. aﬂeKTpOOTpI/IL{aTeHBHOCTB. CrelneHb OKUCICHUS

1.4

Bunelt xumudeckod CBs3M  (KOBaJieHTHAasl, WOHHAs, METaJUIM4YecKas, BOJOpPOAHAS) U
MexaHu3Mbl €€  oOpa3oBaHusA. MeXMONEKyJIsIpHbIe  B3aUMOJCUCTBUA.  BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTpPOE€HUsA. THUIbl KPUCTAUIMYECKHX PEMIETOK.

3aBHUCHMOCTb CBOMCTBA BEILIECTB OT THUINA KPUCTANINYECKON PEIIETKU




Xumnueckas peakius. Knaccupukanuss XUMHYECKMX peakUuil B HEOPraHHMYECKOW W

1> OpPraHUYECKON XUMUH. 3aKOH COXPAHEHHS MACChI BEILIECTB
1.6 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (AKTOPOB
1.7 TemnoBbie 3G GeKTh XUMUUECKUX peakiuid. TepMOXuMUYecKnue ypaBHEHUS
18 OOpatumble peakiuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSHUE
' xumudeckoro pasHoBecus. [Tpunnun Jle [larense
Onexrponutndeckas aucconuanua. CunpHble W cinabble anekTponuThl. Cpena BOAHBIX
1.9 pacTBOPOB BENIECTB: KHUCJas, HEWTpalbHas, mienoyHasd. CTeneHb auccouuanuu. Peaknun
HMOHHOTO 0OMeHa
1.10 I'uapomms coneit. MorHoe npousBenenne Boabl. Bogopoanslii mokaszatens (pH) pactBopa
CriocoObI BbIpaKE€HUS! KOHIIEHTPAIMKM PACTBOPOB: MAacCOBasi 10JIsl paCTBOPEHHOTO BELIECTBA,
1.11 MoJIipHasi KOHIEHTpaius. HacbllleHHble M HEHACBIILEHHBIE PacTBOPBI, PaCTBOPHUMOCTb.
Kpucramnoruaparst
L12 OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBereHune BellecTB B Cpelax € pasHbIM
' 3HaueHueM pH. Merob! 3nekTpoHHOro OanaHca
1.13 DJIEKTPOJIN3 PACTBOPOB M PACILIABOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMUHU
2.1 Knaccudukanus Heopranndeckux coenrHeHuil. HomeHkIaTypa HeopraHHueCKUxX BEIIEeCTB
XWMHYECKHE CBOWCTBA BaXHEHINIMX METAUIOB (HATpUM, Kalui, KaJblMi, MarHuu,
22 ATIOMUHMNA, IIUHK, XpOM, XeJe30, MelIb) U uX coequHeHwil. OOue crnocoObl MOTydYeHUs
METaJJIOB
XUMUYECKHE CBOICTBA BaXKHEWIINX HeMeTa/ioB (TajoreHoB, cephl, a3oTa, docdopa,
23 yriaepoaa M KpEMHHS) M HUX COEIUHEHHH (OKCHIOB, KHCIOPOJACOAEPKAIIUX KHCIOT,
BOJIOPOJHBIX COCTMHEHU )
24 I'enernyeckas cBsi3b HEOPraHUMYECKUX BEILIECTB, MPUHAAIEKAIIUX K PA3IUYHBIM KJlaccaM
)5 #HH##Par### U nentuduxanus HeopraHMYeCcKux coenuHeHnii. KauecTBeHHbIE peakiy Ha
' HEOpPraHUYECKUE BEIIECTBA U MOHBI
3 OCHOBBI OPraHNYECKON XUMHUU
OCHOBHBIE TIOJIOXKEHHUSI TEOPUH XUMHUUYECKOIO CTPOCHMSI OPraHMYECKHUX cOelMHeHun A.M.
byTtnepoBa. YriepoaHslil CKeleT OpraHMuecKoi MOJIeKyJibl. KpaTHOCTE XMMHUYECKOM CBSI3H.
3.1 S- M p-CBS3U. Sp3-, Sp2-, Sp-TUOpUIM3AIMN OpOHWTAIe aTOMOB yriiepoja. 3aBUCUMOCTh
CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOEHUs MOJIEKYJ. ['omosiorn. ['oMonorudeckuii psin
N3omepus u u3oMepsl
3.2 [TonsaTue o pyHKIMOHANBHOM rpymnie. OpHeHTaMOHHbIE 3()()EKTH 3aMecTUTEeNeH
[IpencraBienune o KiacCU(pUKAUU OpPraHUYECKHX BellecTB. HoMeHkIaTypa OopraHMYecKHX
3.3 COCJMHEHUH (cucTeMaTuyeckas) W TPUBHAJIbHbIC HA3BaHUS BaXKHEUIIMX IpeICTaBUTENICH
KJIACCOB OPraHMYECKUX BEIIECTB
3.4 CBoOoHOpaIMKATIBHBI W HMOHHBIA MeXaHu3Mbl peakuuu. [loHaTne o Hywkieoduie u




anextpoduie. [Ipasuno MapkoBuukosa. [Ipasuno 3aiiesa

3.5

AsnkaHbl. XHMMHUYECKHE CBOWCTBAa  QJIKAHOB: TAJIOTEHUPOBAHHUE, JETHUAPHUPOBAHUE,
TEPMUYECKOE PpA3JIOKEHUE, KPEKHUHI, u3oMmepusauus, ropenue. llomydeHue ankaHOB.
[uknoankanel. Crieninuka CBOWCTB HUKIOATKAHOB C MalbIM pa3MepoM IuKiIa. Peaknuu

MNPpUCOCIUHCHUA U PAIUKAIIBHOI'O 3aMCIICHUS

3.6

3.7

Ankenpl. XUMHUYECKHME  CBOMCTBA: pEaKklUMH  MPUCOCAUHEHUS  (TaJIOTEHHPOBAHUE,
TUIPUPOBAHUE,  THAPOTAJIOT€HHWPOBAHME,  TUApaATalys), TOPEHHUs, OKUCICHHS U

nonuMepusanuu. [IpoMplieHHbIe 1 Ta00PaTOPHBIE CIOCOOBI MOJTYUYEHUS ATKEHOB

AJ'IKa,Z[I/IeHBI. XUMHUYeCcKue CBOMCTBA AJIKaJJUCHOB: p€aKIU IMMPUCOCANHECHUA (FI/I,Z[pI/IpOBaHI/IC,

raJlor€HUpOBaHuE), FOpeHus U nonuMepusanuu. [lonydyenue ankaaueHoB

3.8

AnkuHpl. XUMHMYECKHE CBOWCTBA: peaklUM NPUCOEIUHEHUs  (raJOreHUpPOBaHUE,
TUJIPUPOBAHUE, THAPATALMS, THAPOTaIOr€HUPOBAHNE) KaK CIIOCO0 MOITy4YeHUs TOJIMMEPOB U
JOPYTUX IOJIE3HBIX NPOAYKTOB. Peakumm 3amemenus. ['opeHue aneTwieHa Kak HUCTOYHUK

BBICOKOTEMIICPATYPHOT'O INIAMCHHU AJIA CBAPKU U PE3KHU METAJLJIOB. HpI/IMeHCHI/Ie aliCTUJICHa

3.9

Apenbl. XuUMHYECKHE CBOWCTBAa O€H30Mla: peakIUuu SIEKTPOPUILHOTO 3aMEIIeHuUs,
npucoeAnHeHus (TUIpUpoOBaHUe, ranoreHupoBanue). Peakmus ropenus. OcoOGeHHOCTH
XHUMHUYECKHX CBOWCTB Tosyona. [lomydenue Oenzoma. OcoOEHHOCTH XHMHUYECKHUX CBOWCTB
ctupoisia. [lonmumepuzanus cruposa. CrocoObl MOJNy4eHUS M MPUMEHEHHE apOMaTHYECKUX

YIJI€BOJOPOaAOB

3.10

Crnuptsl. [IpenenpHble 0JHOATOMHBIE CIUPTHI. XHUMHUYECKHE CBOWCTBA: B3aUMOJAEWUCTBUE C
HaTpPUEM KaK CII0CO0 yCTaHOBJIEHUS HAJIMYUS THIPOKCOIPYIIIbI, C TaJIOT€HOBOAOPOIaMH KaK
CIOCO0 MOJTyueHHs pacTBOpUTENEH, BHYTPH- U MEXKMOJIEKYJIsIpHast aeruapatanus. Peakuus
ropeHus. Ilomydenue »sTaHona: peakuus OpOXKEHMs INIFOKO3bI, THJpaTanys STHIICHA.

OTUJICHIJIUKOIb U TNIMOCPUH KaK OPEACTaBUTCIIU IIPEACIbHBIX MHOIOATOMHEBIX CITUPTOB

3.11

®enon. XuMuyeckue cBolcTBa (eHosa (peakuuu C HAaTpUeM, THUAPOKCUAOM HaTpus,

opomom). [Tonyuyenue denona

3.12

Anpneruapl.  XUMHUYECKHME  CBOWCTBA  NPENCNbHBIX  aJbJAETUAOB:  T'MJIPUPOBAHHUE;
KayeCTBEHHbIE PEAKLUMU Ha KapOOHWIBHYIO Tpynimy (peakius «cepeOpsHOro 3epKanay,
B3aumojeiicteue ¢ rugpokcunom Meau (II). ITlomydenue mnpenenpHBIX —ajbJErHIOB:
OKHCIIEHWE CIOUPTOB, TUApaTanus aneTwieHa. AILIETOH Kak IpeICTaBUTENb KETOHOB.

Oc00EHHOCTH peaKIuy OKUCIIEHHUS alleToHa

3.13

Kap6oHoBbie KuCIOTB. XUMHUYECKHE CBOMCTBA NPEIECIBbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
kucaoT. (OcoOEHHOCTHM XMMHMYECKHX CBOMCTB MypaBbUHON KHCHOTHL. [lomyuenue
NpeJeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIEHHE aJIKaHOB, aJIKEHOB,
NEPBUYHBIX CIHUPTOB, ANbJACTUAOB. BhICIIne mpenenbHble W HENpenenbHble KapOOHOBBIE

KHCJIOTHI

3.14

Crnoxubie 3¢upsl ¥ Kupbl. CrocoObl MOTYUYEHUS CI0KHBIX 3GupoB. OOpaTUMOCTh PEAKINU
stepuukanmu. [lpumeHeHune cilOXHBIX 3(QUPOB B MNHIIEBOM U napproMepHOH
MPOMBIIIIICHHOCTH. JKHPBI KaK CIIOKHBIE 3(PUPHI TIMLEPUHA U BHICIIUX KapOOHOBBIX KHCIIOT.

XHUMHUYECKHE CBOMCTBa JKHUPOB: THAPHUPOBAHUC, OKHCIICHUC. FI/IIlpOJ'II/IS, WM OMBIJICHHC,




KHMPOB KaK CII0CO0 MPOMBIIIJICHHOTO MOMYYSHHS COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbLIa

KaK COJIM BBICIIHNX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKUE CBOWCTBA IIFOKO3bI: PEAKIIMHU C YYaCTHUEM CIIUPTOBBIX U bAETUIHON TPyl U

MOJIOUHOKHCIOe OpoxkeHue. [IpruMeHeHne TIIOKO3bl, e€ 3HaueHHE B KU3HEACITEIbHOCTU
OopraHu3Mma. Jucaxapusr: caxaposa, MajbTO3a. BoccranasnuBaromue u
HEBOCCTaHaBIIMBaOIIME nucaxapuabl. ['maponus aucaxapuao. [loamcaxapuasl: kpaxmad,
rkored. CTpoeHre MakpOMOJEKYJ Kpaxmania, TNIMKOT€Ha W IeJUTojo3bl. Pusnueckue
CBOMCTBAa KpaxMajla U LEJUTI0JIO3bl. XHMMHYECKHE CBOMCTBA KpaxMalia: THAPOJIU3,
KaueCTBEHHAas peakUus ¢ H0JI0M. XMMUYECKHE CBOKMCTBA LIEJIIIOJI03bI: THIPOIIU3, TOIyYEeHUE

3¢upoB 1esuT0I10361. [IoHsTHE 00 MICKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN IIEIK)

3.16

AMuHBL. AMHHBI KaK OPraHMYECKHUE OCHOBAHMS: PEAKLUUHU C BOJOHM, KHCIOTAMH, peakuus
ropeHusl. AHWIMH Kak IpeICTaBUTENb apoOMaTHUYECKUX aMHUHOB. XHMHUYECKUE CBOMCTBA
aHWIMHA: B3aUMOJIEUCTBUE C KUCIOTaMH, OpOMHOM BOOM, okucieHue. [lonyueHnrne aMuHoOB

AJIKUJIMPOBAHUCM daMMHUAKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOJOPOAOB

3.17

3.18

3.19

AMWHOKHUCITOTBI U O€NKH. AMHUHOKHUCIOTHI Kak aM(OTEepHbIC OPTaHUYECKUE COCIMHEHUSI.
OcCHOBHbBIE aMHUHOKHUCIIOTHI, 00pa3yromiue 0enku. XuMU4eckiue CBOMCTBA OETKOB: THIPOIH3,
JIeHaTypalys, KayeCTBEHHbIE (IIBETHBIC) PEaKI[UN Ha OCIIKH

Crtpoenue u CTpPyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB TMOJHUMEPOB OT CTPOCHHS
Mouekya. OCHOBHbBIE CIOCOOBI MOMYYEHHUS BBICOKOMOJEKYISPHBIX COCIWHEHHUI: peakiuu
MOJIMMEPH3AINK U TTOJIMKOHAeH canu. Kitaccndukanmst BOJIOKOH

#iHPar#t#H## nenTudukanus opraHndecKuxX CoeIMHEHUH. Pemenne skcrepuMeHTaTbHBIX

3aaa4 Ha paCliO3HaBaHUC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBSI3b MCXKAY KilaCCaMU OPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUS U KU3Hb

4.1

Xumusi B moBceAHeBHOU >ku3HU. [IpaBuna Oe3omacHOW paboOThl C €IKHUMH, TOPIOUUMU U

TOKCHYHBIMU B€IICCTBAMU, CPCACTBAMHA OBITOBOM XMMUH

4.2

43

Xumus W 370pOBbe. XHUMHS B MeAUIMHE. XUMHS M CEIbCKOE XO3AMCTBO. XHUMHUS B
MPOMBINIICHHOCTH. XUMHUS M DHEPreTHKa: MPUPOAHBIA M TOMYyTHBIA HE(PTSHOW rasbl, WX
coctaB M wucrnonb3oBanue. CocraB HepTH U e€ mepepaboTka (IPUPOIHBIE HMCTOUYHUKH
YTJIEBOJIOPOIOB)

XuMusi ¥ 9Kosorus. XUMHUECKOEe 3arpsi3HEHHE OKpY’KaloleH cpeibl U €ro IMOCHIEICTBUS.
Oxpana ruapocdepsbl, MouBbl, aTMOChEpPbI, QPIIOPHI U (PayHbl OT XUMHUUECKOTO 3arps3HEHMUSL.

Hpo6neMa OTXOO0B 1 MMOOOYHBIX MMPOAYKTOB. AJ'ILTepHaTI/IBHBIC HCTOYHHKH SHCPIruu

4.4

OO1ue npeacTaBlIeHus O MPOMBIIIJIEHHBIX CIIOCO0aX MOMyYeHUs! XUMUYECKUX BELIECTB (Ha
IIpUMepe TNPOU3BOJCTBA AMMMAKa, CEPHOM KHUCIOTHI). YEpHas M LBETHas METaJuIyprusl.
Crekyio M cuIMKaTHas NMPOMBIIUIEHHOCTh. [IpomblnuieHHas opraHmdeckas xumus. CbIpbe

JJIA OpFaHH‘IeCKOﬁ IMPOMBIIIJICHHOCTHU

H#H#Par##H# Tunpl pacy€THBIX 3a]1a4

5.1

H#HHPar###Pacu€Tsl Macchl BellecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIUYECTBY




BEIIIECTBA, MAacce WM 00BEMY OJHOTO U3 YUACTBYIOUIMX B PEAKIMH BEIIECTB

52 #iHPar###Pacuérel TermoBoro agekra peakun
53 #H#HPar#t#PacuéTel 00BEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEaKIUsIX
54 #H#HPar#t#Pacuérel Macchl (00bEMa, KOTMUECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CITH OJTHO
' U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 #Hi#H#Par###Pacu€Tsl MaccOBO WM 0OOBEMHOM J0JIM BBIXOJA POIYKTa pEAKLUU OT
' TEOPETHUYECKH BO3MOYKHOTO
#H#HPar#t#Pacuérel macchl (00bEMa, KOTMUECTBA BELIECTBA) MPOAYKTA PEAKIIUH, €CIIU OHO
5.6 Y3 BEILECTB JaHO B BUJIE PACTBOPA C OMPEAEIEHHON MacCOBOM 10JIel paCTBOPEHHOTO
BelIeCTBa
57 HH#Par##H#Pacd€Thl ¢ UCIOJIB30BAHUEM MTOHATHIN «MaccoBas J10JIs1», «MOJIApHAs
. KOHIEHTPAIU, «PACTBOPUMOCTD)
###Par###Haxoxienne MONeKyJIIpHOH (OpMYJIbI OPraHUYECKOTO BEIIIeCTBA 110 €ro
5.8 TUIOTHOCTU ¥ MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, MM MO MPOIYKTaM

CropaHust




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Xumus; 10 kmacc. yrmyOnenHoe oOyuenue Epemun B.B., Kyszpmenko H.E., Tepenun B.W. u ap.; mox
penaknuern Jlyamna B.B. OOmectBo ¢ orpaHudeHHOM OTBETCTBEHHOCTHIO «J[PODAY»; AKIimoHepHOE
obmectBo «M3naTenpcTBO «IIpocBemenues

» Xumus; 11 knace. yriy6nennoe ooydenne Epemun B.B., Kyzemenko H.E., JIpo3noB A.A., u ap.; mox
penakuueit Jlynuna B.B. OOmecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «IPO®DAy; AkimoHepHOE

obmectBo «M3naTenpcTBO «IIpocBemenues

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

https://edsoo.ru/mr-himiya/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETH
NHTEPHET

https://myschool.edu.ru/
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