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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 denepannny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI o0Opa3oBaTenbHOI MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenmuu rmnpernogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XyUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
W3ydyeHue nmpeaMera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npodUILHOTO OOy4YeHHS, MPU3BAHO OOCECIEYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
NPOJOJKEHU OOy4YeHHUs B OpraHu3auusax NnpodecCHuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3HAY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBUM C  OCHOBOMNOJArarolIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIUU:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuM, OOILIeH cTpaTeruu
OoOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OINpeJesieHre: MNPUHILIUIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0J0B K (DOPMUPOBAHUIO COMEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaromuxcs B
paMKax HTOrOBOM arrectauud B (OpME €IAMHOr0 TOCYJIapCTBEHHOIO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABJIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJIEpKaHHE, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUOB
yue0HO-IT03HABATENbHbIX AEMCTBHI  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPEIyCMOTpeHa
IIPEEMCTBEHHOCTh € OOY4YE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpelelaMH YCTAaHOBJIEHHOW MPOrpaMMOM MO  XUMHHU
00s3aTeNbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEpKaHUsI y4eOHOTO MpeamMeTa
«XuMHS» OCTAaETC BO3MOXKHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HAMPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KOHUeNTyalbHbIMU TonoxkeHusmu @OIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  3TAallOM  TMOJYYEHHUs  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHET0 Mpo(ecCHOHANIBHOTIO
oOpa3zoBanus. B 3Tol CBsA3M H3ydeHHE TMpeaMeTa «XHUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIINUXCs, BEIOPABIIUX OMPEAEIEHHBIN MPOhUITh
oOyueHusi, B TOM YHCIIE C TIePCIEKTUBON MOCAEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
o0pa3oBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO K mMmiIaHUpPYyEeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTENBLHOM MPOTpaMMBbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUe ImpeameTa «XUMUS» OPHUEHTHPOBAHO TAaKKE Ha pEIICHHE 3a]a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaIbHbIX YMEHHUM, YMEHHUIM pallMOHATU3aAlNK y4eOHOTO Tpyla |
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMN 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYHUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX HMX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUYKHU 3PECHUSI XUMUYECKOU KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckon
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ pEakuuid  JOomojHseTcs  (HOPMUPOBAHMEM  MpENCTaBlIeHUNH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaAKIIUM.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOJaEHHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAenEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIel cucreme
MPEAMETHBIX 3HAHMI1) OKa3bIBAIOT BIMSIHUE CMEKHBIEC MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro mpodusis 60bIIoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS



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

B TO e BpemMs B coaepkKaHUM IIpeAMETa JUIsl KIACCOB  XMMHUKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K IpUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHHA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy’)KAT OCHOBOW I H3y4YEHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUSI, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpEeAMETaMU, BXOSAIIMMHU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun yyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Xe, KaK Ha YpOBHE OCHOBHOI'O M CpeAHero oduiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHUs IMpeAMeTa Nperoiaraet
pean3alnIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTHYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMOHAJIBLHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl UEJIOBEKa, a TaKXKe IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA 3KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIIOIb30BAaHUEM U  IepepabOTKOi
BCIIIECTB;

yriyOJIeHue  TPEJACTaBICHUH O  Hay4dHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJII MPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mmaHe peanmu3anyuu IEpBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpPEeIHEro oO0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TaKUE LIEJIN U 3a1a4H, KakK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOCTeM oOyuaromuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPA30BaHMUIO KakK
YCJIOBHUIO YCTIEITHON MPOo(deCcCHOHATBLHON U 00IIEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHNE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee 4Kcio 4acoB, MPEAYCMOTPEHHBIX I U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 gyaca B HeeIo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

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

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMHM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX OpOUTalel, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHA,
ckenetHass. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
¥ ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHMandbHbIE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C 00pa3luaMy OpraHUYeCcKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIIBITHI IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HArPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKYI
OpTraHWYECKUX BEIIECTB.

YraeBoaopoasl.

Ankasbl. 'oMosoruueckuil psj ajkaHoB, o0miast GopMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpuaIn3ainsl aTOMHBIX opOuTaneil yriepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JNETUIPpUPOBaHMs, UKIN3ALNY, IUPOJIN3a, KPEKUHTIa, ropenus. [IpencraBnenue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMMUYECKHUX CBOICTB MalbIX (LMKIONpPONAaH, IUKIOOyTaH) u
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anmsi aTOMHBIX opOuTtaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepus. Dusnmyeckne CBOMCTBA  AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakllMi 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. Ilonumepusanus
COMPSKEHHBIX JUEHOB. CrIOCOOBI MOJTyYeHUs] U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTaineil yriaepoga. @uU3nyecKkue CBOMCTBA aJKUHOB.
XYUMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuili psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeUIeHUsI B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpEe aJKWIbHBIX pPATUKaIOB, KapOOKCHIHHOMH,
THJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJA0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yroab u mpoAyKThl ero nepepadotku. CrocooObl nepepaboTku HedTu:



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

['eHeTnuecKas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TAJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJIOTCHIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoaeicTBUE NHUrajloreHalKaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanne
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluuii YrieBOJOPOJIOB Pa3IMUYHBIX KJIaccoB (0OeciBeuMBaHWE OpPOMHOW WU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYyYEHHE OTHUJIIEHA H
U3y4EHUE €ro CBOMCTB, O3HakomiieHHEe ¢ KoyuekuusmMu «Hepts» n «Yromby, c
oOpa3aMM IUIAaCTMacC, KaydyyKOB M PpPE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE cOUpThl. CTpoeHHE MOJIeKyNl (Ha TpuMmepe
METaHOJIa W J3TaHoida). l'oMonoruueckui pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBS3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: PpEaKLUU 3aMEIICHMs, JETUAPATALMH, OKHUCIICHHUS,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTypa U u3oMmepusa. OcoOEHHOCTH (HU3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHHPTHI — JTWICHIVIMKOJIb W TIULEpuH. Puznueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KayeCTBEHHAs pEAKUUs Ha MHOT0AaTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIMN HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO siapa. dusmueckue cBorcTBa QeHona. OCOOEHHOCTH XMUMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penosna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOU Tpynnbl. ['oMojoruueckue pszibl aabIerU0B U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DU3MUECKHE CBONCTBA albJCTHIOB H
KETOHOB.  XUMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUbI.
CriocoObI IOTydeHHS ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIE TIpEeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BoOpOjHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMy, pPEeaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O TPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCTOThl. CIIOCOOBI OTYYEHUS U MPUMEHEHHE KapOOHOBBIX KHUCIIOT.

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 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAECPKALIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukainus yrieBonos (MOHO-, AU-
U nonucaxapunbl). MoHOcaxapuzpl: TJIIOKO3a, (PYyKTO3a, Trajakrosza, pudosa,
Je30Kcupr003a. U3NYEeCKUe CBOMCTBA W HaxOXXJIACHHE B Ipupojie. DoTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETHIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [lomucaxapuabl: Kpaxmail,
INIMKOTeH W 1enono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmaia, TJIMKOreHa U
eJToo3bl.  PU3MYECKHE CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUd C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUAPOJIU3, TONyuyeHue 3GUpOB 1eiuT0o3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWIOBOIO CHHpPTa JUXPOMATOM Kajausi (BO3MOXHO HCIOJIb30BAaHUE
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 MIOKo3bl ¢ ruapokcuaoMm meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
denomns», «KapbonoBsie kucnoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxalniue OpraHu4yecKue CoeAHHEHM.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe ammuaka. Kiaccugukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKkys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aWMOJCHCTBUE IEPBUYHBIX AMMHOB C A30TUCTOM KHCIOTOW.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIpEACTaBUTENIb aMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MOJIeKyJie aHWInHA. OcOOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJy4YeHUsI U TpUMEHEHHE anudaTHUecKux amMHuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT Kak aM@OTEpHBIX  OpPraHUYeCcKUX
COCMHEHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE CBONCTBa OEJIKOB: THAPONU3, JEHaTypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JEHATypalus OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTCcolepKallue  OpraHuyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeIUHEHUS.

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



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJSPHBIX COEAMHEHHN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

D1acTOMEPHI: HaATypaIbHBIM Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIIEUAIIBHOTO Ha3HA4YCHUs (Tedion, KeBJjap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHbIX 3a7ad 1o TeMe «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  [JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON (POPMYJIbIl OPTaHMYECKOTO0 COEAUMHEHUs 1Mo Macce (00bEMY)
MPOJYKTOB CroOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiui W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUS], ONpPENENIeHUE JOJM BBIXOJla MPOJAYKTa PEaKIMU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YUEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPCHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEJIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouochepa, Meradboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTpO(HBIA THUIl MUTaHUS, OpPOKEHHE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMH4eCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa M llepronnueckoil cuctemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM UM M[epuojaM. 3HAYECHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XyUMHYeCKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJIMHA CBSI3H. [10NSpHOCTD, HATTPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHeie cBsa3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO NMEPUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MOJNEKYJIAPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpanus. HacelieHnsle u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHuyecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcranTta
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 aucconmanuu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAIICHUN:
pa3oKeHUe TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIHIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIIMSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetawuioB B llepuogumueckolt cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd M HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TorIMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOodydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asloreHoBOAOpObl. BaxkHelIe KUCI0pOaCOaepKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NYECKUE U XUMUYECKUE CBOICTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTU CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UUecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenune a3ora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIy4YeHHs, (pu3Mueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yIn0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUPoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBA NPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrombHas kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeAnHeHui. CTeKI10, €ro NoJay4eHue, BUbl CTEKIA.

[Tonoxenne MetamoB B [lepruoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢usnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertamuioB.  OOmme  crocoOsbl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUsl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoit cucteMsl
XUMHUYECKHX »dJieMeHTOB. Hatpuit u xkanmii: mnomydyenue, (Qusnueckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKHE CBOMCTBA, NMPUMEHEHHME IMPOCTHIX BEIIECTB W MX COEIWHEHUH.
XKécTtrkocThb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUS.

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

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoMma(Il), xpoma(Ill) u xpoma(VI). XpomaTel m auxpomaThl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €r0 CIUIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbD», B3aUMOJICHUCTBUE
IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
1e04Yeld, Ka4eCTBEHHbIE PEAaKI[MM HAa HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJIa
M KaTUOHBI METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«Mertaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHUS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TIO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIid XMMHUYECKOTO TTPOU3Bo/IcTBa. [IpombliiiieHHbIS
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHBIE CTTOCOOBI TTOJIYYSHUSI METAJUIOB H
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponps xumMuu B 00ecrieueHr I3HEPreTUIEeCKON O€30MTaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpexcrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecrieyeHnu MUIIeBO 0€30MMacHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuMHUs B CEIbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YJOOPSHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOLIMX B PEAKUMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPENEIEHHOU
MaccoBOM [JI0JIEW pPAaCTBOPEHHOIO BELIECTBA, MAaCcCOBOM [JOJIM M MOJSPHOU
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3EH TNpU  HW3YYECHUH OOmEeH
HEOpPraHU4eCcKol XuMuu B 11 Kiacce OCyIIEeCTBIACTCA YEepe3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PHUKaILUs, MePUOAUIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, WACANbHBIN ras,
bu3rYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEILECTB U MTOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOIbI, TIOJIE3HBIC UCKOTIAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorusa: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MTPOMBIIIICHHOCTD,
dapmaneBTUUeCKas MIPOMBILIIEHHOCTb, IIPOU3BOICTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



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 POCCUHCKON TpakJaHCKOM WAEHTHUYHOCTU; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHune
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh LIETIH U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpPMUPOBAHHOCTh OTBITA TIO3HABATETPHOM W TPAKTUYECKON JEATEIBHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHSD) OTPaXKaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TIPAKTUYECKON JeATEIBHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaIaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00S3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH IPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3ajlay, BBIMOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX NPH aHAIHN3E Pa3IUYHBIX BUJIOB YIEOHOM EATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

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

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB;



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, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
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 OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbS:

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

COOJIIOJIeHUsT TIpaBWiI O€30MacHOro oOpalieHusi ¢ BeHIeCTBaMU 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 TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, 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 WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 11€JIECOO00PA3HOr0 OTHOIIEHUSI K MPUPOAEC KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAHUSL JOCTMKEHUW XUMHUH IS
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH 1 OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHus] 00 OKpPYKaroIeM MHUpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOH
IMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJH B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PpEIIEHUU TJI0OATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00€CTICUCHUN
YCJIOBUH YCHENTHOTO TPYJla U SKOJOTHUYECKU KOMGMOPTHOM KU3HU Ka)kJAOT0 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: IOHMMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBICHEHUS SIBIICHUM OKpPY>KarOIIEro Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKOMN 1eSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodeccuoHalIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU 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 AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MMOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU;

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

YCTaHABIIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BBIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKass ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakluy — MpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX 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 CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000I11IEHHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOJAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/]ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(PoOpMauuu (Hay4yHO-
NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMYITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:



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 CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUU
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIAEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, OIpenesis €€ Leaud W 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH MpEajaraéMblid ajiroputM ACHCTBUH IpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIATE CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHalu3a MU
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 CIIOCOObI AEUCTBUIM
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C XUMUEH. B
IIpOrpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABIEHB IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCcKOu
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOMYMBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM, SHEPTeTUUECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnun palMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
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 JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpPOWTAIM, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILICHUS OJHEPrud TPU XUMHUYECKHUX PpPEaKIHiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpEeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX peaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(dakToIIOTUYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEATEIbHOCTH  Ye€JOBEeKa, OOIIMX  HAyYHBIX MNPUHOUIAX  XHMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHHUSI XMMHUECKUX PEAKIUNA M PACKPhIBATh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3TOTaBJIMBATh MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB JJI WILTIOCTPALIUH
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHWH: YyCTaHABJIMBATh MPUHAICKHOCTh H3yUYCHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMaTHYCCKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE Ha3BaHHUS JJIA OTACIBHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TJIHIEPHUH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAasl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIAH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHEC);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIpEICTIATh BHUJ XHMHUYECKOH CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W HOHHAsl CBSI3b, G- WM T-CBA3b,
BOJIOPOJTHASI CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATH IIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00bICHEHUST 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBONCTBAa TUMUYHBIX MPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIMKJIOAJIKAHOB, aJIKEHOB, aJKaJUEHOB,
aJKWMHOB, apOMAaTHYECKHUX YIJIEBOJIOPOAOB, CIUPTOB, aJIbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, HU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHYECKMX PpEaKIUi C MCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3H (O- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(dTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJaX IMO3HAHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) ¥ YMEHUS IPUMEHSITH ATH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIUH;

C()OPMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XMMUUYECKUX 3HAHUU C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS 0 OPraHUYECKOW XUMUU AJi1 OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PAcCu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCIOJIb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAJTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH UEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
npo0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U IMPOBOJMTH
XUMHUYECKUH 3KCHEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAILIUX OPraHMYECKUX BEILIECTB, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
O0e3omacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOW (popme
PE3yNbTAThl KCIIEPUMEHTA, aHATTU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJII01aTh MPAaBHJIa KOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKArOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKUBBIE OPraHHU3MBI
ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOUHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJbLI, O MECT€ M 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYEeCKOM W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHH PAlMOHAIBHOTO MPUPOAOINOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIMIeW KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHAC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe MMOHATHS — XHWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

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, WOHHAsA, MeETAJUIMYECKasi, BOJIOPOJIHAS),
KpUCTANIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKluK, XUMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJUTHUYECKON TUCCONHUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUsSI, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJACHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTaBICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U OE€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHUN’;



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 ONPEAEIATH BAICHTHOCTh U CTETIEHb 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
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M|
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

Cc(OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHW», «IHEPIETUUYECKHUE IOTYPOBHU», «S-, p-, d-aTOMHBIE
opoUTanm», «OCHOBHOE U BO30YXKIEHHOE SHEPIeTUYECKUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsS] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coenquHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBaTh CYUIHOCTb:  OKHCJIMTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX TMOJHBIX U
COKpALIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peaKkUMd  TUAPOJIM3a;  pEeaKklui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX PEakuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3iIMYHBIX
(bakTOpOB, a TaKkKE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; IEIECO00Pa3HOCTh
NPUMEHEHUs HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUNA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

C(OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MNOHATUSAMU MU TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MIOHUMAHUS MAaTePUAIbHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUETHI: C HCIIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYE€HHUsS BOJOPOJHOrO TMOKAa3aTesiss pacTBOPOB KUCIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMUH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JJAaHO B U30BITKE
(MMeeT mpHMECH); AO0JM BbIXOJA MPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEACIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, H3YyUYECHUE BIUSHUA
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuHu, pelieHHe
HKCIEPUMEHTANIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramis») ¢
COOJIIOJIEHUEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMU U JIa0OpaTOPHBIM
obopynoBaHueM, (GopMyJIUpoOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATh B
paznuyHO (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM 000pyJOBaHHEM, OOpallleHHus C BeElIeCTBAaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOTO pa3BUTHUA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHAS
JuTepaTypa, cpeAcTBa MmaccoBor nHpopMannu, UHTEpHET U ApyTHe), KPUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBbie KUCTOThI. ClI0KHBIE 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 [lepronnueckast cucteMa XUMHUYECKUX 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 KUIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
[Ipenmert u 3HaUeHUE
OpraHUYECKO XUMUH,
MPEJICTaBICHUE O 1 bubmmorexa [TOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa
neponaa (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoja
XuMHu4ueckas CBA3b B
OpPTraHUYECKUX COCTUHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa [TOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubnmoreka [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e595¢cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cHCcTeMaTH4ecKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmuorexa [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxxaeHnue ankaHoB B

11 apupoze. CrnocoObI HOMy4YeHUs bubmmorera [TOK

PHPOJE. ya https://m.edsoo.ru/259b0aSb
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsl, 0COOEHHOCTH bubnnoreka [JOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MIPUMEHEHUE

, bubnuotexa [JOK

13 Pewenne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyia,
HOMECHKJIATypa, JICKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUs ATKEHOB
®dusnueckue 1 XUMHIECKUE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie STUJIEHA U bubmmorexa [OK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenne pacdy€THbIX 3a/1a4 HA
13 ONPEAEIIEHUE MOJIEKYJIIPHOU bubnmuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIL[ECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorexa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

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




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, JJIEKTPOHHOE U bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3NUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

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

24 KauecTtBeHHbIE peaknyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa LHOK

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

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DIEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyOJIa,
uX (pu3uveckue CBONUCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa [TOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 onpeJieJICHuEe MOJIEKYJISIPHOM bubmmoreka [JOK
(bopMyIbl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEIleCTBa

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIaCCaMU
YIJIEBOI0POAOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TEME

36 ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

17 KameHHbI# yroiab ¥ NpotyKThl bubnuoreka [IOK
ero nepepadoTKu https://m.edso0.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K

nonroTexa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTKu HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 pa3IMYHBIMU KJIaccaMu

YTJIEBOJIOPO/IOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 MpeAeIbHBIX 0JITHOATOMHBIX bubmmorexa [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2¢c788b2




0COOCHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroatroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuorexa [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nostyueHust u

49 [IPUMEHEHNE MHOT0aTOMHBIX bubmmorexa [OK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
bu6mmoreka [IOK
51 XuMHYECKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

57 CrocoObI noy4YeHus u bubnnorexa [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnorexa [JOK
3a1a4 o Teme "CrupThel U https://m.edsoo.ru/fd0ced09
¢denomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:

JJIEKTPOHHOE CTPOEHHE
55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 001Iast
dopmyna, uzomMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 (du3HUYECKrEe CBOWMCTBA; PEAKIIUU bubmmorexa [TOK
- P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 KA4eCTBEHHBIE PEAKIINU Bubmorexa ITOK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0bI moTy4eHus bubmmoreka [JOK
aIbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubnnorexa LIOK
p o7 https://m.edsoo.ru/700cc87b
¢buznyeckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmmnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIeCTBa
[TpakTuueckas paborta Ne 3.

69 Pemenne skcnepruMeHTaAIBHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.1ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, %)I/ISI/I‘ICCKI/IG Bu6morexa LJOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubnuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoe

72 MbLa Kak cOIu BBICIIUX bubmmorexa [OK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73
KHCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIECTB

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

75 CucremaTtu3zanus u 0000IIeHIE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMcaxapuabl)

MoHocaxapuibl: puznueckue
77 CBOICTBA If Haxof eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
bu6mmoreka [JOK
78 3HAUYECHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITEIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmucaxapuasl: cTpoeHUE bu6mmorexa [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edsoo0.ru/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTpOCHUE MOJIEKYII, 001IIas
85 (1)(? MyJa I/I3OMeyI/I$I bubnmorexa LIOK
pMy-Ia, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
anudaTUuecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmorexa [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaeNbHbBIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 "
TUAPOIU3 TIETITUIOB
01 benku kak npupoHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bu6mmoreka [IOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOIUKINYECKUE
93 coenuHenus. HykienHoBwle bubmmorexa LHOK
- HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouoyoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[TpakTrueckast paborta Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KonTponbhas pabota no teme
96 "AszoTcomepikainue bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU bub6mmorekxa [IOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

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

NOJIMKOHAECHC AU

08 [LmactMacchl. Y tunuzanus u | bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
OnacToMepsl: HaTypaJIbHbIN

99 CUHTETUYECKHUE KaydyKHU. 1 bubmmorexa [OK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexka [HJOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
I1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
Xumuyeckui sanemMeHt. M30Tomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B omoionﬂ 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 anemeHToB J[. 1. Menzaeneesa, cBs3b C 1 brbmorexa OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOM TeopHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

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




18 Knaccudukanms 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19
110 TEME https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aad
Menpeneena", "CTpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubnmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubmuorexa [IOK
23 XUMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.

Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEAKIIUN
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMHUYECKOTO PAaBHOBECHS
DNEeKTPOINTUYECKAS JUCCOLIAALIHA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CremneHs QUCCOIMAN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HIHE B pacTBop https://m.eds00.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIINTEHHO-BOCCTAHOBUTEILHEIE
33 eaxkuu. BaxxHelie OKUCIUTEIN U bubnuorexa [IOK
PCAKIIHH. https://m.eds00.1ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnmorexa LOK
A& hitps://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edsoo.r/6b3255¢6
raJloTeHOB
JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAIBHBIX 3324 10 TeEME

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemtenue 3amay pa3siInyHbBIX THIIOB bubnmorexa LHOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afaecl6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cephl gCO6€HHI::)CTI/I CBOMCTB CEpHOU bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)y:(l\rf)) . (OJI)LHaﬂ KECHOTa ueé bubmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conun

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

AP https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTEKI0, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
no teme "Hemeranier" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O61mue (hu3nUecKue CBOMCTBA
72 MeTaJmo(I]; IIpumeneHnune MeTamioB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaJITJII)OB O06mmue cnoio%m n(I))n €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/el12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGIII/IHCHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIx noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepronuueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

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

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1{f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352¢a
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnmorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"MeTambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmmorexa OK
PYAIOTIEH Epea https://m.eds00.ru/9f1 1bf51
MOCTIEICTBUS
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa HHOK
P Pyich https://m.edsoo.ru/61e69003
MaTepuaibl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera [OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI 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
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAHCU30MEPHSI), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPObI,
KHUCJIOPOA- M a30TCoJepKalllie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUUECKHE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
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. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

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 KaTaJII/I3aT0pa)

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

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHYECKUX

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
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
3TH PeaKlru UAYT J0 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 COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3alin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymiaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCHU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/BI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, ANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKUX PEAKIM C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

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 MJIM 0OBbEMHOM J10JIH, BBIX0J1a TPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOMCTB HEOPraHWMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPABHII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI TIOKa3aTesidl IpeAeIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHHS ¥ IPEJOTBPAILICHUS] 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
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

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 W HX COCJUHEHUH IO
MepuoJiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB 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, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexxMoneKyspHble B3auMoeicTBus. BemecTsa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

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

HEOPraHMYECKON 1 OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MAaCChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

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
BOJHBIX PACTBOPOB BEILECTB: KHCIasg, HEWUTpaibHas, mienouHas. CTeneHb
aucconuanuu. Peakiimu HOHHOTO oOMeHa

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

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

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 BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, 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. YriuepoaHblii CKeJIeT OPraHu4ecKOW MOJICKYIIBL.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

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

32

[lonsitTve o  QyHkumoHanbHOM  rpymme.  OpueHTauuOHHbIE  3PPEKTHI

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) 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

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPAa3JIOKEHHE, KPEKUHI, u3oMmepusanusi, ropenue. [lonyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AnkanueHsl. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(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 TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




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: Kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHMs. AHWIWH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHU, OPOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OENIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIC) 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 TMOoJUKOoHAeHcanuu. 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

Xumus B moBcenHeBHOM xku3HuU. [IpaBuia OGe3zomacHOM pabOTBl C €IKUMH,

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 MPOTYKTOB.

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.  CTeksi0 W CWIMKaTHas  IPOMBIIUICHHOCTD.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€ i1 OpPraHUYeCcKOu

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. yriny6nenHoe 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»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/26 ®PII-Xumus_10-11-

KJ1acchl yripdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/search?term=xumus






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 162597629024552560771860534290451572951297962807
Bnageney AkopHoBa Hapexaa ApKaabesHa
OeicTevTened C02.10.2024 no 02.10.2025



http://www.tcpdf.org

		2025-09-28T22:28:37+0500




