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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
@denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLUpPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BAaHO oOecmeunuTh o00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydYeHHs] M TPeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIUU:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOporh oOecreynBaer
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYPUPOBAHUS W TOCIIEI0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HTOroBOW arrectaliud B (OpME €IMHOIO0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro 1o KJaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHUJOB
yue0HO-IT03HABATENbHbIX AEMCTBHI  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTpaMMe MO XUMHH MPETyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HaNpaBJieH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XMUMHYECKOIrO
oOpa3oBaHMsI B paMKaxX MH3Y4YEHHUs CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKHUX JUCUHUIUIMH B By3aX U OpraHM3alMSIX CPeIHEro npoecCHoHaIbHOro
oOpa3zoBanus. B 3Tol CBsA3M M3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOhUITh
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0O MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTpaMMbl CpeaHero oOiero o0Opa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHAU3AlNKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpP’KaHMUS 3TUX KypCcOB B IPOrpaMMe IO XMMHU 3a OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM H
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha YriayOJIE€HHOM YpOBHE H3yYEHHs TMpeaMera obecredeHa
BO3MOXKHOCTh 3HAYMTEIILHOTO YyBEJIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIIMi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOW KUHETHKU
U TepMOJMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pu €€ 00pa3oBaHuU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOILIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusa. B 3TOM chmydae mpedocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HAyyHOT'O MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUSA U OIbITa IPAKTUYECKOTO TPUMEHEHUST HAYUHBIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMHM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» U «Pycckuil s13pIK U IUTEPATypay.

[Ipn u3ydyenuun ywyeOHOro mnpeaMera «XUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPaKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMHpOBaHHME TPEACTABICHUI: O MaTepUaIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOjemM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWH IS OOBSICHECHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30aCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOIB30BAaHUEM U  IepepabOTKOU
BCIIIECTB;

yriyOJieHue  TPEJCTaBICHUN O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJI1 MPUOOPETEHUS] YMEHHII OPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUUYCCKHX SBJICHUH, HMCIOIIHX MECTO B
MPUPOJE, B MPAKTUYECKON IEITETHHOCTH U ITOBCEAHEBHOM KU3HHU.

B mimaHe peanmu3anuu IEpBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
(GYHKIUI LET0CTHOW CHCTEMBI CpPEeIHEro o0Iero oOpa3oBaHUS MPU W3YYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KaK:

BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XWMHH, (DOPMUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHOoCcTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMUIO KaK
YCJIOBUIO YCTIEIITHON MPOo(deCcCHOHATBLHON U 00IEeCTBEHHOW IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBHOCTH.

OO6m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JIJIA U3YUYCHUS] XUMUU Ha YIIIyOJIECHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUHW, TPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COEIMHEHMSX. Tumbl TruOpUIM3allM aTOMHBIX OpOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX OpOHUTaNedl, G- U T-CBA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
opranuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajukane, HykKJIeopuie Hu
anexTpodue.

Teopust crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOPMYJIBL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunasl n30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
¥ ME30MEpPHBIN 3PPEeKThI).

[IpencraBnenne o Kimaccupukauu opraHuyeckux BemiecTB. [loHarue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCcKHX BEIIECTB M MaTepuajaMu Ha HUX
OCHOBE, OIBITBI IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HATrPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. ['oMosornueckuii psaa ajkaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmdeckue CBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JNETUIPUPOBAaHUS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, TopeHus. IIpencrasnenne o
MEXaHU3ME peaklMi paJuKaJIbHOTO 3aMEIECHNUS.

Haxoxaenue B mpupoze. CriocoObl MOIy4YeHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOreKcaH) LUKIoaJKaHOB. CHocoObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anusi aTOMHBIX opOuTanei yriepoja, o- U m-CBA3U. CTpyKTypHas U
reoMerpudeckas (nuc-tpaHc-) uzoMepus. Dusnyeckne CBOMCTBA  AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepusanusa
COMPSKEHHBIX JUEHOB. CrIOCOOBI MOJIyYeHUs] U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHWHOB.
XUMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue yrieBoaopoasl (apeHsl). ['omosoruyeckuii psii apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKyIbl OeH3ona. dusndyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuu 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX pPAIUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHBIE ra3bl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnuecKas CBA3b MEXAY PA3IMYHBIMU KIIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJIOTCHIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeicTBue IHUrajaoreHajlkaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HMX IIPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YrJieBOJOPOJOB Pa3IMYHBIX KJIacCOB (0OeciBedMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHue ¢ KoyekuusMu «HepTts» n «Yromby, c
oOpa3aMM IUIACTMacC, KaydyyKOB M PpE3UHbI, MOJECIMPOBAHUE MOJEKYII
YII€BOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiue opranuyeckue CoeAUHEHMS.

[TpenensHble omHOaTOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHoJIa W H3TaHona). l'oMonorudeckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBa  MpeEIbHBIX
OJIHOATOMHBIX CHOUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIHPTOB.
XVAMHMYECKHE CBOMCTBA: pEAaKIMM 3aMEIICHUs, JEruApaTalnd, OKHUCIIEHUS,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEpUuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMH, KayeCTBEHHAs peaKUuss Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIHMN HYKICO(PUILHOTO 3aMellleHus.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOJMyYEeHHUS U TNPUMEHEHHE
MHOTO2TOMHBIX CITUPTOB.

®enos. CrpoeHHE MOJEKYNbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenus v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYIIIBI. ['OMOJIOTHYEeCKHE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DU3MUECKHE CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJCTHIOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUbI.
CriocoObI IOTydeHHS ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIE TIpEeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3o0Mepus u HomeHkarypa. @usndeckre cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BoOpOjHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMy, pPEeaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOW KHUCJHOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAJILMUTHUHOBAS, OJICUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI TOJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTtypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHUCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. U3NYEeCKUe CBOMCTBA W HaxOXXJIACHHE B Ipupojie. DoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUU C YYaCTUEM CIUPTOBBIX U AJIbAETUIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHre MakKpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa |
eJToo3bl.  PU3MYECKHE CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUd C MOAOM. XHUMHUYECKHUE
CBOMCTBA IEJUIIONO3bI: THIPOJINU3, TTONyuyeHne 3(GUpPOB 1eiUTt0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TaTHBIN HIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHPTa B albJETH] Ha PACKAIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
denomns», «KapbonoBsie kucnoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHu4yecKue CoeAHHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKkys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBONCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C Aa30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIpEACTaBUTENIb aMHHOB apomaruueckoro psga. CrpoeHue
aHwiIMHa. B3anMHOE BiIMSHUE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! M TpUMEHEHHE aaudaTHUecKux amMHuHOB. llomyueHue aHunIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupojHbie nonumepbl. IlepBuyHas, BTOpUYHAs W TpeTUUYHAs
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JAEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€IKOB B BOJIE, JCHATypalus OEJKOB MpPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcolepkallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, TMOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBHIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEeUaTbHOTO Ha3HAYCHHUS (Tecpron, KeBJIap,
AIIEKTPOIPOBOJIAIIME TTOJIMMEPHI, OMOopa3iaraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAaKOMJIEHUE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnaenue MoJekyIsipHOH (OpMysbl OPraHUYECKOro COCAMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON (OpMYJIbl OPraHUYECKOrO0 COequHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiui W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CHOCOOOB
MOJIYYEHUsI, ONpPENENIEeHUE JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUWA, TaK U TOHSITUH, MNPUHATBIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYIHBIN (DaKT, THUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukaiys, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIE NCKOMTaeMbIE, TOTUIHBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMUYECKHUil 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DneKkTpoHHBIE KOH(PUTYypaIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepmoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnueckoil CHCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM UM M[epuojaM. 3HAYECHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMHYecKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BomoponmHas CBs3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNsIX. CocTaB KOMILUIEKCHOIO MOHA:
KOMITJIEKCOOOpa3oBareb, JMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucremax. Mctuaueie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEeKThl XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpPATHUMBIC peaKIMu. XUMHU4YecKoe paBHOBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [arense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpaibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKeHUe TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEaKIIUi HOHHOTO 0OMEHa, OIpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIIMSHUSA PA3IAYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemerauioB B llepuognueckord cUCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUS HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL
TorIMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ aJloreHOBOAOPOAbI. BaxkHeIne KUCIOPOACOACPKAIINEC
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxpaeHwue B TpHUPOAE, CIIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxaenue B mpupofe, CHOCOObl TMONydeHUs, (PUINYECKUE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHM. A30THBIC yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CIOCOOBI MONMy4deHUs, (HUUUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ynoOpeHus.

VYrinepoa, HaxoXIeHHWE B NOpuUpoje. AJUIOTPOINHbIE  MOJIUDPUKAIUU.
duznueckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHECHUM.

Kpemnuii. Haxoxaenue B mpupojie, CrnocoObl MOJydeHUS, (PU3HUECKUE U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue KpeMHUs U ero coenuHeHnit. CTeKs0, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamoB B [leprnoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cpoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MeramuioB.  OOmme  crocoOsbl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAILTYPTHS,
anekTpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Harpuit u kammii: mnomydenue, (Qusnueckue u
XUMHWYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

O6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKUE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IPOCTHIX BEIIECTB U HUX COCIAUHEHHM.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: TTOTy4eHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia H €ro COCIVHEHHM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Keae3a
Y €T0 CIUIABOB.

dusnyeckre 1 XUMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEJIU U €€ COCAUHECHUM.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIAa M TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHune
[IAHKA U €r0 COeANHECHUN.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbD», B3aUMOJCHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAIUIOB C BOJION (BO3MOKHO HCIOJB30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ104Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJIOB, B3aUMOJEHCTBUE THAPOKCUIOB aJIOMUHUA M IMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO Pa3BUTUA delioBedecTBa. [loHsTHE
O HAy4YHbIX METOJIaX IO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
HayuHble TpUHIIMITBI OpraHru3alui XMMUYECKOTO NpOU3BoACTBA. [IpomMbIIeHHBIE
CIIOCOOBI MOMYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [[poMBINIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIJIOB U
CIJIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumuu B o0ecrieueHru YHEPreTuIeckoil 6€30MacHOCTH.

XumMus H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHEI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BAaHUS TPErnapaToB OBITOBOM XUMUU B MOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuainsl 11 35neKTpoHUKU. HaHOTEXHOIOTHA.

Pacuérnblie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBA BEHIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C ONPEACIEHHOU
MacCOBOM [JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOHeH W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeMETaxX eCTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOII0ICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, HACAJbHBIA ras,
bu3HYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, SKocucTema, ouocdepa, MeTaboJIM3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorusa: XMMUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIICHHOCTD,
dapmaneBTUUeCKas IPOMBILIEHHOCTb, MIPOHU3BOACTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mmero oOpa3oBaHMs BBIJIEICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHune
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1IN U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpPMUPOBAHHOCTh OTBITA TIO3HABATETPHOM W TPAKTUYECKON JEATEIBHOCTH
0Oy4YaronmMxcs B MPOILECCE PeATU3ALMHI 00pa30BaTENbHON AEATENBHOCTH.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHMS MpeaAMeTa «XHUMHS» OTpPa)xaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyyJarommxcsi B MpoIecce pean3anuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00sI3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH IPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHN3E Pa3INIHBIX BUJIOB YIEOHOM eATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JAaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U MPAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 30POBBIO;

coOIo/IeHUs TpaBui O€30MacHOro OOpallleHusi C BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIpaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM TMPaKTUYECKUX 3ajad
COIMAILHOM HAMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3uyHOTrO pojia, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUH;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XWMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUUECKH 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIUATIBHOU CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHICCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH 1 OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiau B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuU MpoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XHMHHM JJII  COBPEMEHHOU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEIIEHWU TJI0OAIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUUYECKU KOMGMOPTHOM JKU3HU KaXKJA0r0 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KAIOIIEro Mupa u
MIPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W WMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C JKM3HCHHBIMHU MOTPEOHOCTSAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble 1 (OPMUPOBAHHUSA  MHUPOBO33PEHHUS  OOyYarouuxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAYYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JIOrHYecKHe JTeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTECPHBIC MPU3HAKU MOHATUM W YCTAHABJIMBATH UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJEIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYEcCKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakluy — MpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaThH
000011IEHHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (OpM
IIpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOW Il BBINOJHEHUS Y4EeOHBIX 3ajay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AxaJIora /uau
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3alud yueOHOTO MPOEKTa, M (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJIAHUPOBATh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMNpeAcisis €€ LeJM W 3aJayd, KOHTPOJMPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJay, BbIOMpaTh Haubosee
3 PEeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4YETOM TOJIYUCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUIX;

OCYILECTBJIAITE CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayyHble 3HAHUS, YMEHUS U CIOCOOBI AEMCTBUN
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C XUMuen. B
IIpOTpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI MO TOAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCcKOu
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOWYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOH, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnun palMoOHaIbHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00BEM, YIIIEpOIHBIN CKeneT, PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAILINE OPraHUYECKHE COCIUHEHUs, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHU S
U TPEeBpAILICHUS JHEPrUM TPHU XUMHUYECKHUX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
0 MEXaHW3Max XUMHYECKHX pEeaklud, TEePMOJMHAMHUYECKHX M KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(dakToIIOTUYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  OPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHUS XMMHUYECKUX PEAKIUH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALIUU
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE Ha3BaHHS JJIA OTACIBHBIX
MIPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJIEH, alleTUJICH, TOJYOJ, TIUIEPHH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHEC);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIpEICTIATh BHUJ XHMHUYECKOH CBSI3M B
OPTraHUYECKUX COCAUHCHUSIX (KOBAJICHTHAs W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHATH IIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIECTB: aJKAHOB, IUKJI0AIKAHOB, aJKEHOB, aJKaJUCHOB,
QJKUHOB, apOMaTHYECKHUX YIJIEBOJIOPOAOB, CIUPTOB, aJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, H- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYH)  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIIUX XUMHYECKMX PpEaKIUi C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh Ha KOHKPETHBIX MpPUMEpPaX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THIA KOBAJICHTHOM CBS3M (O- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB NEepepabOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJaxX IMO3HAHWUS — HAOIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC oreparuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALIMIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3CH — JUI U3Yy4YCHUS
CBOMCTB BELIECTB U XUMHYECKUX PEAKIIMII;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MNOHATUSAMU M MPEJICTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pPAcCU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCIOJIb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHl MO HAXOXKICHUID XUMUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U IMPOBOJMTH
XUMHUYECKUNA 3KCIEpUMEHT (TOJyyeHHEe M U3yYE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
O0e3zomacHoro oOpamieHusi ¢ BEUIeCTBaMU M J1a0OpaTOpHBIM OOOpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOW (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

co0JIro1aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaress [TK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpPMAIMU B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHOI 3a1ayeil.



11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PENICHUHU MPOOJIEM SKOJOTMYECKON, DHEPreTUUEeCKON M IHIICBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHHM PAllMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIMIeW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SApO aroma,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHMS aToMa, THOpHAM3alUs aTOMHBIX oOpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasi PEIIETKA, XUMHUYECKas peakius, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUUECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpUS AJIEKTPOIUTHYECKONW IHUCCOLUAINHU, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPeBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JiekKalue B OCHOBE IMOHHMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUS. O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTAaBICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOAMHAMHYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSAX X
MPOTEKAaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTUYECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALLIECHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAJICHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIN u
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M|
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUSI M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[lepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUS
«QHEPTreTUYECKUE YPOBHU», «IHEPIETHUYECKHUE IOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coequHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [, W.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BEIUECTB  PA3JMYHBIX  KJACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBaTh CYUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOIrO OanaHca
ATUX peaKIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpALIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkiui
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XMMHUYECKUX PEakuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peakIMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKkKE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aencTBuid (mpunHiun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaKa,
oOIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILIEIECO00PA3HOCTD
INPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUNW NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALIUS;
Macchl BEUIECTBA WM 00BbEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelNsi pPacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHON CTEMEeHbI0 JuCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOJYKTa PEAKLUH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); AO0JIM BbIXOJA MPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTH YMEHHUI: CaMOCTOSITENFHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCMEpUMEHT  (MPOBEJACHHWE  pEaKklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HA  CKOPOCTh XUMHYECKOW  pEakluu, pelieHHe
IKCMEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUil 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
NMocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMH I10 BBHITIOJHEHHUIO JTA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHW3MBbl ONpPEACTIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3INYHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor mHpopManuu, UHTepHET U IpyrHe), KPUTHISCKU
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
b K
2.2 Mertanibl 23 1 2 nosmorexa O
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
’ ’KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

HHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH B KaOUHETE
xumuu. [Ipeamer u 3HaueHUE
OPraHU4YeCKOW XUMHH,
MPE/ICTABICHHUE O
MHOT000pa3uy OPraHuYeCKUX
coenuHeHuii. OM
(3KCTIEpUMEHTATBHBIC METOIbI
W3YYEHHUS BEUIECTB U UX
MIPEeBpaIeHH ): 03HAKOMIICHHE
¢ o0pa3amMu OpraHu4IeCcKuX
BEIIICCTB U MaTepHUaIaMH Ha UX
OCHOBE.

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIC BO3MOXHOCTH
aToma yriepoja

XuMHuueckas CBA3b B
OpPTraHUYECKUX COCTMHEHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBsA3EH

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/3686e6f5

bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4dc

bu6mmoreka [JOK
https://m.edsoo.ru/8d39f5c8




Teopust ctpoeHus
OPTraHUYECKUX COCTMHEHUM A.
M. Bbytneposa. OM:
KOHCTPYHPOBaHUE MOJCIIEH
MOJIEKYJI OpraHUYECKHUX
BEIIECTB.

bu6mmoreka [IOK
https://m.edsoo0.ru/9e595cb8

Bunsl nzomepun: CTpykTypHas,
IPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/b0e61661

[Ipencrasnenue o
KJIacCCU(UKALIUN U
cucTeMaTHyecKast
Homenkiarypa (IUPAC)
OpPraHMYECKHX BEIIECTB

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peakuuii B
OpraHuYecKon Xxumuu. IM:
OTIBITHI 110 TIPEBPAIICHUIO
OpPraHUYeCKUX BEIIECTB IIPU
HarpeBaHuu (IUIaBJICHHE,
00yTJIMBaHUE U TOPEHUE)

bu6mmorexa [IOK
https://m.edsoo.ru/ba5706aa

Cucremarusanus 1 00001eHne
3HAaHWUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHH P,
oOmas popmyna,
HOMCHKIJIaTypa U U30MEpPUs,
JNIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

bubmuorexa [JOK
https://m.edsoo.ru/25a14636




10

11

12

MoJieKya. OM: moaenupoBaHue
MOJIEKYJI YTJIEBOIOPOAOB U
raJOreHIPOU3BOAHBIX
YIIIEBOIOPOAOB

OuznyecKkue 1 XUMUIECKHE
CBOIICTBa aJTKaHOB

Haxoxnenue ankaHoB B
npupoze. CriocoObl nosyyeHus
Y IIPUMEHEHUE alIKaHOB. OM:
KayeCTBEHHOE OOHapyXKEeHHE
yreposaa U BOAOPOa B
OpraHMYECKUX BEIIECTBAX
[{uknoankansl: oOmast
bopmyna, HOMEHKIaTypa U
U30MEepHsl, 0COOEHHOCTH
CTPOEHHS U XUMHUYECKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U
npuMeHenue. OM:
MOJIETTMPOBAHUE MOJIEKYJI
YII€BOIOPOAOB U
raJIOT€HITPOU3BOIHBIX
YIJIEBOIOPOAOB

bu6mmoreka [IOK
https://m.edsoo.ru/3137711c

bu6mmoreka [IOK
https://m.edsoo.ru/259b0asSb

bu6mmoreka [JOK
https://m.edsoo.ru/156730d2

13

Pemenue pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHOMN
(bOopMyITBI OPraHMYECKOTO
BEII[SCTBA [0 MACCOBBIM JIOJISIM
aTOMOB 3JIEMCHTOB, BXOISAIINX
B ero coctaB. CHcTeMaTu3alus
1 0000I1IeHIE 3HAHUI 10 TEME

bu6mmorexa [IOK
https://m.edsoo.ru/bf84d8eb




14

15

AJIKEHBI: TOMOJIOTUYECKHH AL,
obmras popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJiekys. CTpyKTypHasi ¥ Luc-
TpaHC-U30MEepHUs AIKEHOB. DM:
MOJIEIIUPOBAHHE MOJIEKYJI
YTJIEBOAOPOIOB U
raJlOreHIPOU3BOJHBIX
YTJIEBOAOPOIOB

dusnueckue U XMMUYECKHe
cBoiicTBa ankeHoB. [IpaBuio
MapxkoBHuKOBa. OM: U3ydyeHue
¢u3nUecKux CBOICTB
YIJI€BOIOPOOB
(pacTBOPUMOCTH),
KA4ECTBEHHBIX pPEeaKIUi
YIII€BOIOPOOB
(obecuBeunBanre OPOMHON MM
MOJIHOM BOJBI, PacTBOpA
NIepMaHraHaTa KaJus)

bubmuorexa [JOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [JOK
https://m.edsoo.ru/21069ccd

16

CrniocoOblI nosydeHus u
IIPUMEHEHNE aTKEHOB. OM:
03HAaKOMJIEHHE C 00pa3amMmu
1acTMace

bu6mmorekxa [IOK
https://m.edso0.ru/665dc058

17

[TpaxTrueckast padora Ne 1 o
teme "[lonyyenue sTuiieHa u
M3y4eHUE €ro CBOUCTB"

bubmuoreka [JOK
https://m.edsoo.ru/094 1eed8

18

Pemienne paCLIéTHBIX 3a4a4d Ha

bu6mmoreka [JOK




19

OTIpEeIeIICHUE MOJICKYIISIPHOM
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA

AJNKaueHsl: CONpsHKEHHBIE,
U30JIMPOBAaHHEIE,
KyMYJUPOBaHHbIE.
Oco0eHHOCTH AIEKTPOHHOIO
cTpoeHus. OM: MojenpoBaHue
MOJIEKYJI YTIII€BOAOPOJIOB U
TaJIOrCHIIPOU3BOJHBIX
YTJIEBOJIOPO/IOB

https://m.edsoo.ru/e9ea9921

bu6mmoreka [IOK
https://m.edso00.ru/04298c0a

20

XUMHUYECKUE CBOMCTBA
COMPSDKEHHBIX AUEHOB. DM:
U3y4eHHE Ka4eCTBEHHBIX
pEaKLH YrIIeBOAOPOI0B
(obecrBeunBaHue OPOMHOM HITH
MOJIHOM BOJIBI, PacTBOpA
nepMaHraHaTa Kaus)

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

21

CnocoOsl nonydeHus u
IPUMEHEHUE aJIKaJIueHOB. OM:
O3HaKOMJIEHHE C 0Opa3amMu
Kay4yKOB U PE3UHBI

bu6mmorexa [IOK
https://m.edsoo.ru/1aa81660

22

AJKWHBI: TOMOJIOTHYECKHH psi,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ, (pu3nyecKue
cBoiicTBa. OM: MojenupoBaHue
MOJIEKYJI YTIIEBOIOPOAOB U

bu6mmorexa [IOK
https://m.edsoo.ru/68b6ccdc




23

24

raJIOTeHITPOU3BOTHBIX
YTJIEBOAOPOIOB

XUMHUYECKHE CBOMCTBA aJIKUHOB

KauecTBeHHbIE peakiy Ha
TPOMHYIO CBsI3b. DOM: U3yueHue
KaueCTBEHHBIX peaKluit
YIJI€BOI0POOB
(obeciBeunBanue OPOMHON HITH
MOJHOM BOJbI, paCTBOpPA
nepMaHraHaTa Kajus,
B3aMMOJICIICTBHE alleTUJICHA C
aMMHUAYHbIM PACTBOPOM OKCHJIA

cepeopa(l))

bu6mmoreka [JOK
https://m.edsoo.ru/23493a93

bubmuorexa [JOK
https://m.edsoo.ru/7b1c48da

25

CnocoOsl nonydeHus u
NpUMEHEHHE aJIKHHOB

bu6mmorexa [IOK
https://m.edsoo.ru/a6f9alea

26

27

28

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

ApeHbI: TOMOJIOTUYECKUH P/,
oOmas popmyna,
HOMEHKJIaTypa. DJIeKTPOHHOE 1
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKyJ O€H30J1a U TOIyoJIa,
ux (pusmueckue ceorcTra. IM:
MOJIETTMPOBAHHUE MOJIEKYJT
YTJIEBOJIOPOIOB U

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526

bubmuoreka [JOK
https://m.edsoo.ru/a92a7094




29

raJIOT€HITPOU3BOIHBIX
YTJIEBOJOPOOB

XUMHYECKUE CBOMCTBA apEHOB:
pEeaKIMK 3aMeIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/a44alae4

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKLuUy IPUCOCAUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

bubmuorexa [JOK
https://m.edsoo.ru/a44alae4

31

32

33

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenune pacu€THbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(dbopMyIbI OPraHUYECKOTO
BEIIIECTBA

CriocoObl nostyyeHust u
IIPUMEHEHNE apEHOB

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

34

I'eneTnueckas cBA3L MCKIY
Pa3IMYHBIMH Kj1aCCaMH
YTJIEBOAOPOIOB

35

36

37

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEAKLIHN.
Cucremarusanus 1 00001eHne
3HAHW 110 TeEME

IIpuponnsiii ras. IlomyrHbie
He(TsHbIE ra3bl. OM:
03HAaKOMJICHHE C KOJUIEKIIUEN
«HedTb»

KameHnHblit yroib U npoIyKThI
ero nepepabotku. IM:

bu6nmoreka [JOK
https://m.edso00.ru/69b3398b




38

O3HAKOMJIEHUE C KOJIJIEKIIMEN
«YT0JIb

Hed1b 1 criocobs! e€

nepepabotku. [IpumeHenne
MIPOJIYKTOB TIepepaboTKku HePTH

bubmuorexa [JOK
https://m.edsoo0.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCaMU
YTJIEBOJOPOIOB

40

["anorenonpounsBoHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOEHUE; peaKUH 3aMELICHUs
rajoreHa

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoveit Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiictere
JUTAIOTCHAIKAHOB C MAarHUEM U
[IUHKOM

42

43

44

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny
"VYrneBonopoasr"

KonrponbHas pabora no reme
"Vranesonopoast"

[IpenenvHbIE OAHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKHH P,
oOmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYypa,
KJaccupukanus, GpuznyecKkue
cBoiicTBa. DM: paCTBOPUMOCTD

bu6nmmoreka [JOK
https://m.edsoo.ru/20e89122

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e298

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd




Pa3IUuYHBIX CIIMPTOB B BOAC

XUMHYECKHE CBOMCTBA
MpPEACIbHBIX OJTHOATOMHBIX
crnupToB. DOM: B3auMOAEICTBHE
ATaHOJIa C HATPUEM, OKHUCIICHUE
STUJIOBOTO CIIUPTA B aJIbJICTH/]I

45 Ha pacKajIEHHON MeTHOU bubmmorexa [TOK
https://m.edsoo.ru/26ee34fe
IIPOBOJIOKE, OKUCIIEHUE
ATUJIOBOTO CIIUPTA JUXPOMATOM
KaJusi (BO3MOYKHO
UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB)
CriocoObI mosTyueHust 1
46 MIPUMEHEHNUE OJJTHOATOMHBIX bubnnorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
ITpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XAMHYECKHX CBOMCTB
MHOroaroMHbI€ CHUPTHI:

STUJICHIJIUKOJb U TIIULEPHH, UX

43 buznyecKkue 1 XUMUYECKHe bubmuoreka [IOK
cBoiicTBa. OM: peakius https://m.edsoo.ru/ee4d84aa
[JIALIEPUHA C THIPOKCHIOM
meau(Il)

Crioco0bI nostyueHust u
49 IIPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LIOK
https://m.edsoo.ru/d12e567d
CIIUPTOB
50 DeHOII: CTPOCHUE MOJIEKYJIBI, bubnmoreka [JOK




bu3ryecKkre CBOMCTRA.
TokcuaHoCTh heHona

https://m.edsoo.ru/2ce726f8

51 Xumudeckue cBoicTBa (heHoma bubmorexa HOK

https://m.edsoo.ru/037ca5f9

57 CniocoOslI noy4eHus u bubmmoreka [JOK
npuMeHeHue GeHoma https://m.edsoo.ru/c77ddf4c
[IpaxkTuueckas padora Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX bubnnorexa [JOK
3a7a4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbeHonsr"

54 CucremaTtu3zanus u 0000IIeHHE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:

AJIEKTPOHHOE CTPOCHHE

55 KapOOHUJIbHOMN TPYIIIIBI; bubnuoreka [IOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyra, u3omepus u
HOMEHKJIaTypa
Anbaeruipl ¥ KETOHBI:

56 (du3HYeCKre CBONCTBA; pEeaKIINU bubmmorexa [TOK

https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHHUS
Peakuuu oxucnenus u
KaueCTBEHHbIE PEaKLIUU
aITBJIETHI0B M KETOHOB. OM:
57 KaueCTBEHHBIC PEAKIINK HA Bubmmorexa LIOK
https://m.edsoo.ru/a393baa9
aIbACTUIBI (C THAPOKCHIOM
nuammuHcepedpa(l) u
ruapokcuaom meau(Il))
58 CrocoOsI TOTydeHUS bubmuorexa [JOK




AJIbACTU 0B U KETOHOB

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,

https://m.edsoo.ru/520d1c51

bubmuorexa [JOK

59
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYII
W3omepus u HOMEHKIIAaTypa
60 KapOOHOBBIX KUCIIOT, HX bubmorexa HOK
P o7 https://m.edsoo.ru/700cc87b
dbuznueckue cBoiicTa
XUMHUYECKUE CBOMCTBA
MPEACIIbHBIX OJJTHOOCHOBHBIX
61 KapOOHOBBIX KUCIOT. OM: bubmorexa [JOK
P . ' https://m.edsoo.ru/40e6e0e9
XUMHUYECKHUE CBOMCTBA
pacTBopa YKCYCHOU KHCIIOTHI
Oco0eHHOCTH CBOWCTB
& MYpPaBbUHOM KHCIIOTBHI. bubnnorexka [HJOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0OeHHOCTH CBOMCTB:
HETpeIeNbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 IMKapOOHOBBIX bubmorexa LHOK
P ’ https://m.edsoo.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BeICILIUX
KapOOHOBBIX KHUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX bu6mmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u
bu6mmoreka [JOK
65 pUMEHEHHE KapOOHOBBIX

KHUCJIOT

https://m.edsoo.ru/7¢065¢9d




CnoxHbie dupHI:
TOMOJIOTHYECKHI psijI, oO1ast

bu6mmoreka [IOK

06 dbopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
cBoMcTBa 3(HUpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peaKIru, Ha OIpe/IeIeHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHWYECKOI0 BellleCTBa
[IpakTuueckas padora Ne 3.

69 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3a1a4 1o teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KucioThl. CrioxxHble Y3QHUphI"
Kupsl: ctpoenue, pusnueckue

70 Y XMMHYECKHE CBOMCTBA bubmorexa HOK

https://m.edsoo.ru/al9c5b98

(ruaponus)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnuotexa [JOK
HETIPEAEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KHUCIOT. JKupbl B Ipupoje
Mp1ta Kak COJTH BBICIITUX
KapOOHOBBIX KUCIIOT, UX

72 Moronree nercrtaue. Iloustue o buGnnorexa LIOK

https://m.edsoo.ru/3c566565

CHHTETUYECKUX MOFOIITIX
cpenctBax (CMC)

7 I'eneTnyeckas cBI3b bu6mmoreka [JOK

YTJIEBOJIOPOIOB H

https://m.edso00.ru/56790c96




KHCJIIOPOACOACpKAIINX
OpTraHU4YCCKUX BCIICCTB

Pacuérel mo ypaBHEHUSIM

74 .
XUMUYECKHUX PEaKIuid

75 Cucremaru3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YIIJIEBOAOB M KiIacCH(pUKanus bubnuoreka [IOK
YTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/IbI)

Monocaxapubl: GU3HIECKUE
CBOMCTBA U HaxOXKJICHHUE B
77 npupozae. IM: BzauMoeiicTBHE bubmorexa HOK
PHPOAE. ' https://m.edsoo.ru/b4bdda2d
pacTBopa riItoKO3bI ¢
ruapokcuaoM meau(1l)
IIpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE JUcCaXxapuioB
[Tonucaxapuapl: cTpoeHuE
MaKpOMOJIEKYT, PU3NYECKUe u

20 XUMHUYECKHUE CBOMCTBA, bu6mmorexa [IOK

npuMeHeHne. OM:
B3aMMOJICHCTBHE KpaxMaia C
HOJIOM

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




ITonsitre 00 HNCKYCCTBCHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
2 onpeAesieHue JOJIM BbIX0O/1a bubmuorexa [JOK
MPOAYKTA PEAKIAU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
%3 CucremaTtu3zais u 0000IIeHHE bubmmoreka [JOK
3HaHUU MO pa3zeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoaconepxariue bubmorexa HOK
P P " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIus,
CTPOCHHE MOJIEKYJI, 001Ias
85 (1)(? MyJia I/I30MeyI/I$I bubmmorexa [TOK
pMyJI1a, pHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYeCcKue
CBOICTRBA
36 XuMHYECKHE CBONCTBA bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5¢f80
AHWIIMH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHHJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(aTuIecKux bubmmorexa [OK
P https://m.edsoo.ru/eal 38763
aMHHOB
AMHWHOKHUCIIOTHI: HOMEHKJIATypa
29 U u3omepusi, GuznyecKkue bubmuoreka [IOK

cBoiicTBa. OTAeIbHbBIE
HpeI[CTaBI/ITeJ'II/I O-aMHUHOKHUCIIOT

https://m.edsoo.ru/d1773e80




XUMHUYECKHE CBOUCTBA
AMUHOKHCIIOT, UX

bu6mmoreka [JOK

90 OMOJIOTHYECKOE 3HAUYCHHE
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 U
TUAPOIU3 TIENITUIOB
01 benku kak npupoHbIe bubnunorexa [HOK
MOJIMMEPHI; CTPYKTYPBI OEIKOB https://m.eds00.ru/429¢9899
XHUMHYECKUE CBOMCTBA OCIIKOB.
OM: pacTBOpeHHUE OCIIKOB B
92 BOJE, IEHATypalHsa OEIKOB IIPHU Bubmorexa ITOK
? yp p https://m.eds00.ru/6237306d
HarpeBaHUH, IIBETHHIC PEaAKITUU
Ha OeJIKH,
A3zoTcoaepikaiue
TFeTEPOLUKITNYECCKUE
93 coeqnuennsa. HykiienHoBbIe bubmmnorexa [IOK
P YK https:/m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosaoruyeckas poiib
[TpakTuueckast pabota No 4.
Pemienne skcnepruMeHTaIbHBIX
bu6mmoreka [JOK
94 3aj1a4 Mo TemMe
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpPraHUYeCKHE COCTUHEHUS "
[IpaxkTuueckas padora Ne 5.
05 Pemienne skcnepuMeHTAIbHBIX bubnmoreka [JOK
3a7a4 no teme "PacriozHaBaHue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COCTUHEHUM"
KonTtponbHas paboTa o Teme
" P P bubnuotexa [JOK
96 A3zoTcoaepikaiue

OpraHUYecKHue coequHeHus"

https://m.edsoo.ru/ce561bc7




97

OCHOBHBIC TIOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEpU3alus U
MMOJTUKOHICHCAITHS

bu6mmoreka [JOK
https://m.edsoo.ru/7aa63ebd

98

99

100

[Inactmaccel. YTunuzauus u
nepepaboTka miactuka. OM:
03HAaKOMJIEHUE C 00pa3amMmu
1acTMacc

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKHE KayIyKHU.
Pe3una. OM: o3HaKOMJICHHE C
oOpa3Lamu KayuykoB

BosokHa: HaTypalibHbIe,
HCKYCCTBEHHBIE,
cuntetnueckue. [lomumepst
CIEIHUATLHOIO Ha3HAUCHHS.
OM: 03HaKOMJICHHE C
oOpa3lamu NpUpOJHBIX U
HNCKYCCTBCHHBIX BOJIOKOH

bu6mmoreka [IOK
https://m.edsoo.ru/82242e0f

bubmuorexa [JOK
https://m.edso00.ru/246103ec

bu6mmoreka [JOK
https://m.edsoo.ru/5963a601

101

102

[TpakTuyeckas padora Ne 6.
Pemenne sxkcniepruMeHTATBHBIX
3a7ad4 mo treMe "PacriosHaBanue
IUIACTMAacC 1 BOJIOKOH"

O0o001IcHNE U CHCTEMATH3aIINS
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEK YIS PHbBIE
coenqnueHusa”

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
NHcTpyKTax 110 TEXHUKE
| 0€30IaCHOCTH B KAOMHETE XMMHH. | bubnuorexa [{OK
Atom. CocTaB aTOMHBIX SJIED. https://m.edsoo.ru/59c112ee
Xumuueckuit sseMent. M3otomnsl
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubanorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 371€KTpOHOB 110 1 bubmmnoreka HOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neMeTIEI)TOB B OCHOI(};ION}[’I:/I 1 bubmmorexa [IOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuoreka [IOK
DNeKTpOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
7 aneMmeHTOB /1. . Menaeneena, CBsI3b C 1 bubmmorexa [IOK
N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
2 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB ] bu6muoreka [JOK

XUMHUYCCKUX 3JICMCHTOB U 06pa3yeMLIX

https://m.edsoo.ru/f8468927




VMU IIPOCTBIX U CJIIOXKHBIX BEILLECTB 10
IpyIIIaM U [IepruoIam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bubnunorexa LIOK

nn

pacTBOPEHHOTO BemecTBa", "MOJISIpHAS

9
110 TEME https://m.edsoo.ru/8fad2942
BaneHTHOCTH M BaJICHTHBIE
10 BO3MOXKHOCTH aTOMOB. CBs3b bubnunorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
1 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHNAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro u
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
12 BemecTB. OM (3KcrepruMeHTaIIbHBIC bubnnorexa [IOK
) P https://m.edsoo.ru/e167635b
METO/Ibl U3yUYEHUS BEIIECTB U UX
MIPEBPAIICHUI ): MOJIETTH
KPUCTAJUTMYECKUX PEIIETOK
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
13 IIpencrasieHue 0 KOIOUIHBIX bubnuorexa [IOK
p https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
14 HEHACBIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH bubmuoreka [JOK
15
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
o but6mmoreka [IOK
16 HOHATHH '"MaccoBas JI0JIA

https://m.edsoo.ru/785e0ab4




KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa

bubnunorexa LIOK

17
HEOPraHUYeCKUX BELLIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
18
110 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue atoma. [lepuognueckuii
19 3akoH u [lepuoanueckas cucrema bubanorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Buner xumudeckoi cBs3u. MexaHu3Mbl
20 0o0pa30BaHMs KOBAJICHTHOM CBSI3H. bubnnorexa [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIIpHbIE B3aUMOIEHCTBHS
Krnaccudukanus XuMHUECKUX peakini
B HEOPTaHUUYECKOW U OPraHUYECKOM
21 XUMUHU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BELLIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335¢cdd2
MPEBPAIICHHS YHEPTUHU TIPH
XUMHUYECKUX PEaKIIUSIX
TemnoBbie 3P HEKTH XUMUYECKUX
22 eaknui. TepMOXUMHUYECKHE bubmorexa LHOK
P P https://m.edsoo.ru/d1 db86da
ypaBHEHUS
Boeruucnenust no ypaBHeHUSIM
. bubmuorexa [JOK
23 XUMHYECKUX PEAKIU U
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
24 CKopocTh XMMHUYECKOH peakuuu, eé




3aBHCUMOCTH OT Pa3IMuHbIX (PAKTOPOB.
Karanus u katanuzaropsl. OM:
pasiokeHue nepokcuIa BOaopoia B
IIPUCYTCTBUHU KaTaju3aropa

25 ['oMoreHHbI€ ¥ T€TEepOreHHbIEC PEAKIIUU
[TpakTuyeckas padora Ne 1 o Teme Bu6 LIOK
noInoTeKa
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha )
CKOPOCTD XIMIHECKOH peaKimr’ https://m.edsoo.ru/1facaldl
7 OOpaTumbie ¥ HEOOPATUMEBIE PEAKIIUH. bubnnorexa [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/30952{9b
[IpakTuueckas padora Ne 2 o Teme Bu6 OK
nonroTexa
28 "BnustHue pa3nudHbIX GaKTOPOB HA httos-//m.ed 1 3bf3del7
PS://M.€dSO0.1ru €
10JIO)KEHNE XMMHUYECKOTO paBHOBECHS"
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS.
bubmmnoreka HOK
29 CunbHble U crabble AIEeKTPOIUTHI. 1
C https://m.edsoo.ru/5f766bdf
TENEHb AUCCOLMALNN
WNonnoe npoussenenue Bojsl. Cpena
BOJIHBIX PacTBOPOB. BonopoansIii
bubnmnoreka [HOK
30 nokasarens (pH) pactBopa. OM: 1
https://m.edsoo0.ru/3966ca89
OIIpEZIEIIEHUE CPEABI PACTBOPOB C
ITOMOUIBI0 UHAUKATOPOB
I'maponus coneit. Peakiuu, Bt OK
noInoTeKa
31 MIPOTEKAOIINE B pacTBOPax 1
https://m.edsoo.ru/09d5a9bd
JNEKTPOJINTOB
[IpakTuueckas pabora Ne 3 o Teme Bu6 110K
noInoTeKa
32 "XHUMHYECKHE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJEKTPOJIUTOB
33 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [{OK




peakuuu. Baxueunime OKUCIUTEIU U

https://m.edsoo.ru/56226060

BOCCTAHOBUTEIHU
34 MeTto/ 371eKTPOHHOTO (3JEKTOHHO- bubmmoreka [JOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka HOK
BCIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3nuvHbIX TUIIOB bubnuorexa [IOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB buGnuorexa [IOK
https://m.edsoo.ru/Safa265d
18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuoreka [{OK
o Teme "XuMuueckue peakuu" https://m.edsoo.ru/c161eb85
39 KontponbHas padoTa mo teme bubanoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMETaIOB B
[lepuonnueckoi cucreMe XUMHUYECKHUX
40 anemenToB JI. 1. Menneneesa u bubnmnoreka [HOK
0COOEHHOCTH CTPOCHHUS UX aTOMOB. https://m.edsoo.ru/8ca2dcad
Pu3nYeCKUe CBOKMCTBA HEMETAIIJIOB.
OM: uzydenue o0Opa30B HEMETAJIOB
Annotponus HEMETaIOB (Ha IpUMepe
41 Kncnogoz(a, CepBhl, (bocq)op(a U e bubnmorera LHOK
https://m.edsoo.ru/ef92c91c
yriepoja)
Bonopon: nonydenne, puznueckue u
42 xuMuyeckue cporictpa. ['mapuasl. OM: bubnuotexa [JOK
Ka4yeCTBEHHBIE pEaKIMN Ha KATHOH https://m.edsoo.ru/0aa8f613
BOJIOpOAA
43 ["anorensl: HAXOXIEHHE B IPUPOJIE, bubnuotexa [JOK




CIocoOBI MOJyYeHus, Pu3ndecKue u
XUMHUYECKHE CBOWCTBA. DM:
KaueCTBEHHBIC PEAKIINH Ha
HEOPTaHMYECKHUE aHMOHBI

l"anorenoBonopoasl. Baxkneiue

https://m.edsoo.ru/4e223795

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS bubmorexa HOK
POACOACPIRALIIE COCA https://m.edso0.ru/6b3255¢6
TaJIOTeHOB
JlabopatopHble 1 IPOMBIILIICHHBIE
45 CIOCOOBI IOJTY4YEHUS TaTOI€HOB. Bu6mmoteka [JOK
IIpuMeHeHne TanoreHOB U UX https://m.edsoo.ru/6971aca4
COCTUHEHUN
[IpaxTnueckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmorexa LIOK
" P " https://m.edsoo.ru/8b26fecd
I'anmorensr
Kucnopon: nabopatopusie u
MTPOMBIIIIJICHHBIC CTIOCOOBI TTOTYUICHHS,
47 ¢u3nyecKkrne 1 XMUMHUYECKHE CBOMCTBA. bubnmnoreka [HOK
O3oH. [Ipumenenue kuciopoaa u https://m.edsoo.ru/c8abc36a
o30Ha. OM: ropenue cepsbl, pocdopa,
JKele3a, MarHusl B KUCIIOPO/Ie
bu6mmoreka IIOK
48 Oxkcubl ¥ IEPOKCUIBI
8 P A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3InyHBIX THIIOB bubnnorexa [IOK
P https://m.edso0.ru/2b6d8bab
Cepa: HaxOXJIeHUE B PUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISIj/IquKI/Ie u bubmmorexa LIOK
yi L https://m.edsoo.ru/46afacl6
XUMHYECKHE CBOICTBA
51 CepoBoaopon, cyabuasl. DM: bubnuotexa [JOK

KauUCCTBCHHLIC pCAKI[MU HA

https://m.edsoo.ru/7¢875999




HCOPraHN4C€CKUEC aHNOHBbI

Kucnoponcoaep:xaiiue coequHEHMS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

bubnunoreka LIOK

52 KHUCJIOThL. DM: KaUeCTBEHHBIE PEAKIIMHI hitps//m.cdsoo.ru/Scfa?548
Ha HEOPTaHWYECKUE aHHOHBI, KATUOH
BOZOpOJA
[TpakTuyeckas pabora Ne 5. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmorexa LIOK
" . " https://m.edsoo.ru/0afb05e4

Cepa u e€ coeuHeHUs
A30T: HaxX0XKJAEHUE B IPUPOJIE,

54 CHIOCOOBI TIOy4YeHUS, PU3NICCKUE U bubmmoreka [JOK
XHUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnopoaconep:xaime coefuHeHUS

55 azota. OCOOEHHOCTH CBOMCTB a30THOM bubmuorexa [JOK
KHUCJIOTHI. DM: KaueCTBEHHbBIC PEaKIIUU https://m.edsoo.ru/e2965afe
Ha HEOPTraHWYECKUE aHUOHBI

56 [IpumeneHnue a3oTa 1 €ro CoOeIMHEHUH. bubmuoreka [IOK
A3OTHBIE yI0OpEHMS https://m.edsoo.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJIE,

57 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnmnorexa [JOK
XUMHUYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunst hocdopa,

(poc@opco;v[epxcamne kucnotel. Comu BuGmiorexa [IOK

58 bocdopHOif KHCTOTH. DM

KauCCTBCHHLIC PCAKIIUU HA
HCOPTraHNYCCKUC aHNOHBI

https://m.edsoo.ru/c7a2d429




[Ipumenenue dochopa u ero

bub6nmoreka [IOK

59
coenunenuil. @ochopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[Ipaktrueckas padota Ne 6. Permenue

bubnunoreka LIOK

60 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 ux coeqHEHUS
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 IJIOTPOITHBIE MOIU(UKAIINH; bubmmoreka [JOK
(hU3UYECKHe U XMMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9%
MIPUMEHEHUE
Oxcup yrnepona(1l), oxcun

2 yraepoaa(IV), yronbHas kuciora u eé Bbu6mmoteka [JOK
cosid. DM: KayeCTBEHHBIC pEeaKIIMU Ha https://m.edsoo.ru/dba58adf
HEOpPraHNYECKHUe aHMOHBI

63 Pemrenue 3amay pa3nuvHBIX TUIIOB bubmorexa [IOK

A&P https://m.eds00.ru/6029b609
Kpemunii: HaxoxXaeHIE B IPUPOJIE,
64 cé)oco6r,1 MOJTyYEHUs (pn3nzefl<ne u brbmmorexa [TOK
YHCHI, https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOKCTBA
Oxcun kpemuausi(1V), kpeMHueBas

65 KHCJIOTa, CHIIUKATEL. OM: bu6nunorexa LIOK
Ka4yeCTBEHHBIE pEaKLIUX Ha https://m.edsoo.ru/3170e7b1
HEOPTraHUYECKHE aHHUOHBI
IIpuMeHeHne KpEeMHUS U €T0 bu6muoreka [JOK

66 coenuaeHui. CTEKII0, €To MoJydeHue, https://m.edsoo.ru/393cdacQ
BHUJIBI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3amay pa3nuvHBIX TUIIOB brbmmorexa [IOK

lad p https://m.edsoo.ru/b624f801
. bubnmnorexa [JOK
68 CucreMaruzanys 1 0000IIeHE 3HAHUI s

https://m.edsoo.ru/6e864db5




no teme "Hemeranier"

69 KonrponsHas pabora o teme Bu6mumoteka [JOK
"Hemerasner" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHNOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHnne MeTasioB B
[lepuonnueckoil cucTreMe XMMHUYECKHUX
71 snemMeHTOB. OCOOEHHOCTH CTPOCHUS bubmmorexa [TOK
https://m.edsoo.ru/9839c16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB
OO6mue puznueckre CBOMCTBA
7 MeTamioB. [[puMeHeHne MeTaioB B bubnnorexa [JOK
OBITY 1 TeXHUKE. DM: n3yueHue https://m.edsoo.ru/51dac9d3
KOJUICKIIMU «METalsIbl U CIIABBI»,
73 CnnaBsl MetauioB. Kopposust bubmuorexa [IOK
METAJIIIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amay pa3nuyHbIX TUIIOB brbmmorexa [TOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psiji HANPsKEHUN
75 MeTaoB. O6mIMe crocoObl MOMTyUeHUs bubnmorexa OK
https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mras xapakTeprucTuka MmeTayuioB [A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUYECKHX IeMeHTOB. Hatpuii n
76 KaJIMii: mojydeHue, pusnueckue u bu6muoreka [JOK

XUMHYECKHUE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUH.
OM: B3auMOIE€HCTBIE MIEIOYHBIX
METaJUIOB C BOJIOH (BO3MOYKHO

https://m.edsoo.ru/e12c26b3




77

HCIIOJIb30BaHHUEC BI/II[eOMaTepI/IaJ'IOB)

Oo6mas xapakrepuctuka metamioB ITA-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oy4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUH.
OM: B3aumMojieiicTBHE
HIEJIOYHO3EMETbHBIX METAJUIOB C BOJOM
(BO3MOXHO HUCTIOIH30BAHNE
BUJIEOMaTEpHANIOB). DOM:
KaueCTBEHHbBIE PEAKIIMH Ha KATHOHBI
METaJJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/7¢3e49c0

78

JKEcTKOCTE BOIBI U CIIOCOOEI €8
yCTpaHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/c74bfae9

79

80

AnroMHUHUI: TonydeHue, Gpuzndeckue u
XUMHAYECKHE CBOWCTBA, TPHMEHEHHE.
OM: KauecTBEHHbIE PEAKIINH Ha
KaTHOHBI METAJIJIOB

AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA aTIOMHUHMS,
THAPOKCOKOMILUIEKCHI aTFOMUHHS, UX
npuMeHeHnue. DM: B3auMoIeicTBHE
THUAPOKCHJIOB aTIOMHHHUS M ITUHKA C
pacTBOpaMM KHUCJIOT U IIET0YEH,

bu6nunorexa LIOK
https://m.edso0o.ru/0e79b266

bubnunorexa LIOK
https://m.edsoo.ru/5d12d318

81

82

Pemenue 3amaq Pa3JINIHbIX TUIIOB

ITpakTruyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 337a4 110 TEME
"MeTaJibl IIaBHBIX OArpynn"

but6mmoreka [IOK
https://m.edsoo.ru/27adaf43




83

84

85

86

87

88

OO1w1ast xapaKTepUCTHKa METAJLIOB
no6ouHbIX oarpymn (b-rpymm)
[leproanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

dusnyeckue ¥ XMMHUIECKHE CBOMCTBA
XpOMa 1 ero COeAMHEHUH, UX
npuMeHeHue. OM: kauecTBEHHbIE
peaKIy Ha KaTHOHBI METAJIIOB

Baxneiiimme coefMHEHUST MapTaHIia.
[TepmaHranaT Kaaus, €ro
OKHUCIIMTENIbLHBIE CBOHCTBA. DM:
KaueCTBEHHBIC PEAKIINN HA KATHOHBI
METaJIJIOB

dusndyeckre ¥ XMUMUUECKHE CBOMCTBA
JKesesa v ero coequueHui. [lomnyuenne
Y IPUMEHEHUE CIUJIaBOB Xkele3a. OM:
B3aMMO/ICVICTBHE JKeJie3a C PaCTBOPaMHU
KHUCJIOT M Ienoueii. OM: KaueCTBEHHEIS
peaKurH Ha KaTHOHBI METAJIJIOB

Du3nyecKnue 1 XMMUYECKHE CBOMCTBA
MEIH U €€ COeINHEHUM, UX
IIpUMEHEHNnEe. DM: KaueCTBEHHbIE
peakIy Ha KaTHOHBI METAJLIOB

dOu3nuecKknue U XUMUYECCKHE CBOMCTBA
IIMHKA U €T0 COCIMHCHUH, UX
npuMeHeHue. [ MIpoKCOKOMITIEKChI
HKa. OM: B3aMOIENCTBUE IIMHKA C
pacTBOpaMH KUCJIOT U 1enodeit. OM:
Ka4eCTBEHHBIC PEAKIIMY HA KATHOHBI

bub6nmoreka [IOK
https://m.edsoo.ru/610d7431

bu6nmoreka [IOK
https://m.edsoo.ru/991 1bef3

bubnuoreka [{OK
https://m.edsoo.ru/039d69c8

bu6nmorexa LIOK
https://m.edsoo.ru/1b7{8741

bu6nmorexa LIOK
https://m.edsoo.ru/2bc0f954

bubnunorexa LIOK
https://m.edsoo.ru/bl1f2beal




METAaJJIOB

[TpakTuyeckas padora Ne 8. Pemenue

bubnunoreka LIOK
89 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME
" " https://m.edsoo.ru/abe352ea
Mertasuipl TOOOYHBIX TTOATPYIIIT
90 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
Aap https://m.edsoo.ru/a8h83d83
O06001IeHre U cHCTeMaTH3aIus
91 HU3YYEHHOTO MaTepralia 1o TeMe bubmorexa [IOK
" ya " P https://m.edsoo.ru/e91fe975
Mertanst
90 KonTponbhas padora no teme bubnuoreka [IOK
"MeTtamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumum B oOecrieueHnmn
YCTOWYUBOIO pa3BUTHUSA YEIIOBEYECTBA. bubmmnoreka HOK
94
[ToHsTHE O HAyYHBIX METOAX https://m.edsoo.ru/080fe1f0
HCCIIEIOBAHMS BEIIIECTB
Hayunbie mpuHIIUIIBI OpraHU3aluu
95 XUMHYECKOTO MPOU3BOJICTBA. bu6mmoreka IIOK
[TpombliIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BOKHEHIIINX BEILIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY KaIoIen CpeIbl U ero bubmorexa [IOK
Py pedt https://m.edsoo.ru/9f11bf51
TTOCTICICTBHS
97 XUMHUS U 37J0pOBbE YEIOBEKA. bubmuorexa [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus nuuiy. Pons Xumuu B but6mmoreka [IOK

obecnieueHUN MMUILEBOM 0e30IMaCHOCTH

https://m.edsoo.ru/1f7b5bd2




99 Kocmernueckue u mapdromMepHbie 1 bubnmnoreka HOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMUA B CTPOUTENIbCTBE. BaxkHeniue
100 CTPOUTENbHBIC K KOHCTPYKIIMOHHEIC 1 bubmmorexa LIOK
P Pyich https:/m.eds00.1u/61e69003
MaTepHuabl
XuMus B CEJIbCKOM XO3SIICTRE.
101 Oprannyeckue 1 MUHEPAJIbHBIC 1 bubmmorexa [IOK
P P https:/m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUM 1 bubmuoreka [IOK
0 TEME https://m.eds00.ru/db979¢70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckeser, (yHKIMOHAJbHAsl TPYIIa, pPaguKal, H30MEpbI, CTPYKTypHas
dopmymna, um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAHCU30MEPHSI), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPObI,
KHUCJIOPOA- M a30TCoJepKalllie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BelleCTBa (YIJIeBOIbI, JKUPbI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUUECKHE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peaxiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopusi 3IEKTPOJUTUUYECKON THUCCOLMALINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHCTEMHOCTHU
XAMHYECKUX SBJIECHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUHU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, P-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UAYT JO KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE FPUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUAbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IPHUHITUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEICTABIATH B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI IIOKa3aTels IpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ PEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
a1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH atroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HX COCJUHEHUH II0
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUMX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAIUTMYECKAst, BOJIOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

pemmérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsle a3 ekTh XUMHUYECKUX peakuuil. TepmMoxumMudeckre ypaBHEeHHs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

Onextponutuyeckas auccoruanus. CuibHble U cinalble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIasg, HEWUTpaibHas, mienouyHasd. CTeneHb
aucconuanuu. Peakiium HoHHOTo oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBA, MOJIApHAs KOHILEHTpalus. HacelllleHHble W HEHAaChIILEHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3zHbIM 3HaUeHHEeM pH. MeToapbl a1eKTpOoOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coeanHeHuni. KauectseHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaseil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COENWHEHUHN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

Hykieopuie u snexrpoduiie. [Ipasmio MapkoBaukoBa. [IpaBuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

Ankanvensl. XHWMHUUYECKHE CBOMCTBA aAJIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. lloaumepusauust cTuposna.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpust, Opomom). [lonyuenue genona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUA0OB. BpIcliue IpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHsI COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH C Yy4YacTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHMs. AHWIWH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI U O€NKH. AMUHOKHUCIOTHI Kak amQoTepHble OpPraHUYECKUe
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue OelKu. XHUMHUYSCKUE
CBOMCTBa OCJIKOB: THAPOJIM3, JACHATYypalus, KaueCTBEHHbIC (I[BETHBIC) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHHs: MoJyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOHAeHcarun. Knaccudukanus

BOJIOKOH

##Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBceIHEBHOM xu3HU. [IpaBuna Oe3zomacHOM pabOTBl C EIKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOJIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




5.1

BEIIeCTB (Ha TMpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas  metauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiieHHass  opranmyeckas  xumua.  Celpp€ i1 OpPraHUYeCcKOn

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTbl Macchl BeleCTBa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLUU

BCIICCTB

5.2

###Par##H#Pacuérel TeruoBoro s exra peakuu

53

#H##Par#H#PacuéTbl 00bEMHBIX OTHOIIEHUHN I'a30B IIPU XUMUYECKUX PEAKIIUIX

54

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MTPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCUICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

###Par###Pacu€Tsl MacCOBOU MIH 0OBEMHOM JTOJIM BBIXO/1a TIPOIYKTA PEAKIIUU

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIIUH,
€CJIM OJJTHO M3 BELIECTB JaHO B BUJE pPacTBOpA C ONPEAeIEHHON MacCOBOM JoJen
PacTBOPEHHOTO BEILIECTBA

###Par###PacdEThl C UCIOIB30BaHUEM MOHATUN «MacCOBast J0JISI», «MOJISIpHAs
KOHIEHTPALH», «PACTBOPUMOCTH)

###Par##HHaxoxnenue MOJIEKyJIIpHON (OPMYJIbI OpraHUYECKOTO BEIECTBA 10
€ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 110

MIPOYKTaM CTOPaHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocsemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
Epemun, B. B.

Meroanueckoe nocodue k yueonukam B. B. Epemuna,

H. E. Ky3smenko, B. U. Tepenuna u np. «Xumusi. Y T1yOIeHHBIN

ypoBeHby». 10—11 ki1. / B. B. Epemun, A. A. Jlpo3nos, 1. B. Bapranosa. — M. :

Hpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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