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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOimero odpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CPEIHETO o01ero
obpazoBanuA(POIl COO), npencraBiaeHHbIX B PeaepabHOM roCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30BaTENBbHBIX OpraHu3anusx Poccuiickoi
denepaivy, peamu3yOIMUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickoi
Oeneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npo¢uiabHOr0 OOyuYeHus, MPHU3BaHO OOECIeYnTh OOIIe00Pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO  JUJIs
aJlanTaly UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHHM3aluax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHON U3 NPHUOPUTETHBIX AUCUUILIVH.

B nmporpaMme 1Mo XMMHM Ha3HAu€HUE TMpeAMETa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COAepKaHus,
pe3yiabTaToB OOy4eHHs U TpeOOBaHM K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCSA CJIEIYIOLIME BBINOJHIEMbIE MPOrpaMMoON IO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4eHHE TNPEJICTABIICHUS O LENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHUsI, BOCIUTaHUS U Pa3BUTHUS 00yUaIOLIUXCs CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOduIIs;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNICHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTEePUCTUK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OUEHKM OOpa30BaTENbHBIX JIOCTHXKEHHI oOydarouuxcs B
pamMKax HTOTOBOH arrectau B (oOpMe EIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp KaHHE, 00s3aTesbHOe
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3JiesiaM Kypca;

e JAET NPHUMEPHOE paclpeleleHue y4eOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IpeUlaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS Y4eOHOIO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JIaET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmmero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IPOrpaMMBbl CpEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TaKXke€ C YYETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHUCTBUA  OOYyYarolIErocss IO OCBOECHUIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMme MO XMUMHUHU IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpeJeNaMH YCTAaHOBJIEHHOM MporpamMMoil 1Mo  XUMHUHU
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJAEpKaHMs y4eOHOTOo mpeaMmera
«XUMHS» OCTAETCS BO3MOKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUHM C HANPABICHHEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBuM ¢ KoHuentyanbHeIMM nosioxkeHusmu PrOC COO o
Ha3HAYeHUH TPeaMeTOoB 0a30BOoro M yriayOJaEHHOrO YpOBHEH B cuCTEMeE
nuddepeHupoBaHHOT0 OO0yYEHHUST Ha yPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINIYOJIEHHOTO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHd B paMKaxX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha pacliMpeHHe W  YIIIyOJIeHHe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 NOJTyYeHUs] XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuiit ®I'OC COO Kk MmIaHUpPyEeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeNbHONW MPOrpaMMbl CpEJHEro o00IIero 00pa3oBaHMS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIMTAHUS U COLIMAIIBHOIO Pa3BUTHs O0ydarolIMXcs, Ha (OPMHUPOBAHUE y HHUX
OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHHM paldOHATM3alUKd y4eOHOro Tpyda U
O00OOIIEHHBIX  CIIOCOOOB  JESATENIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4EHHUS
ABIIAIOTCS yIIIyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun NoaXo0/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3ally COAEPKAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nofokeHuss GI'OC COO o paznmuuusax 0a30BOro W yriayoJIEHHOTO
YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JDTa cucreMa
3HaHUN TIOJy4YaeT OIpPENEIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrMYECKOTO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3ydeHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHMH Ha OCHOBE PaCIIMPEHMsI U yriayOseHus
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKAHUs PEAKINM, pacCCMAaTPUBAEMBIX C TOUKU 3PEHMSI XUMUYECKONW KHHETUKU
U TepMOAMHAMHMKHU. V3ydeHune mnepuogudyeckoro 3akoHa u llepuoamueckoi
CHUCTEMbl  XHMHUYECKMX  D3JEMEHTOB  0asupyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUM aToMa. XMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuui  JomojHsercs  (GopMHpOBaHHMEM  MpeACTaBiIeHHM 00
IEKTPOXUMHUYECKUX IPOLEcCax U NEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMUU IMPU PACCMOTPEHHUU PEAKLHUOHHOW CIIOCOOHOCTU
COEJIMHEHUN yaenserca 0co00e BHUMAaHKUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIrayOnEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPEAETIEHHOTO PpOodus (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIEC IpeaMeTsl. Tak, Hampumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh 3JEMEHTHl y4eOHOro Marepuana mo obmei xumuu. [lpu
U3y4YeHUU IMIpeJMeTa B JIaHHOM Cllydae akIEeHT OyJeT caeilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLUTHOCTh 3aKOHOB U TEOPUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPTUM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIN3d, MPEICTABICHUS O
CTPOECHMHU BELIECTB U IPYyTOE.

B TO Xe BpeMa B COAEp)KAHMM IIpeaMeTa Uil KIACCOB XUMMKO-
ouonornueckoro npoduist OOJBLINI yJENbHbIM Bec OyleT UMETh OpraHuvecKas
xumusas. B 3TOM cimydae mpeAocTaBiseTCs  BO3MOXKHOCTh i Ooiiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3alMM  KJIETKHM  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOPOW BXOIAT, K MpUMEPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEIKH, YIJIEBOJbl, HYKJIECHHOBBIE
KUCJIOTBl U Apyrue. Ilpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIy)KaT OCHOBOM [UIl W3y4YCHMs
CYILIHOCTH NpoLeccOB (POTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnane ¢opMmupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIEeHayYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHUS HayYHBIX
3HaHUU U3ydeHHEe MpenMera «XUMMs» Ha YriayOlIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeIMETaMU, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpeaMeTb», «MartemaTuka u
uHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpATypay.

ITpu wu3yueHun ydeOHOro mnpeamera «XuUMHs» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oduiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3ajaueli NEpBOCTENECHHON 3HAYUMOCTH SIBISIETCSl (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
3TOM 3aJaud Ha yriayOJa€HHOM YpOBHE H3yY€HHUs MpeaMeTa Ipeanojaraer
peanu3anunIo TAKUX LeJIeH, KaK:

e (opMupoBaHuE TPEACTABICHHUA: O MATEPUATILHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBIICHUM IIPUPOJIBI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beayulel ponu B oOecnedeHuu
YCTOMYMBOI'O  pa3BUTHs  4YEJIOBEYECTBA: B  PEIIEHUU  IpodsieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX NCTOYHUKOB YHEPIUH, B
00€ecleyeHnn palroHAIBHOIO MPUPOJONOIb30BaHMsA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUsI U OO0IIEH KyJIbTypbl Y€JIOBEKa, a TaKkKe SKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpese;

e OCBOCHME CHCTEMBl 3HAaHUH, JIEKAIIUX B OCHOBE XUMHUYECKON
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
IIOHATHM, 3aKOHOB W TEOPUHW XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJEKYJISPHOM, O  TEPMOJMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX M JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4HBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOI'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHMM i1 OOBSICHEHUS
KJIFOYEBBIX M€ M TpoOJjeM COBPEMEHHOW XUMUU, HJisi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IrPAMOTHOTO pEelIeHUs MPOoOeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJln3a U OIICHKH C TIO3UIIMH 3KOJOTHYEeCKONH O€30MacHOCTH MOCIeICTBUN
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJB30BAHMEM U  IepepaboTKON
BEILIECTB;

yriyOJeHue  MpEeJCTaBICHUHA O  HayyHbIX  METOJaX  MO3HAHWS,
HEOOXOJAMMBIX JUJIsi TPUOOPETEHUSI YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHHUS] XUMHUYECKUX SIBIICHUW, HMEIOIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOUN NESITEIHLHOCTH U TOBCETHEBHOM KU3HH.

B mmame peammzanuu mepBOOUYEPEAHBIX BOCIHUTATEIBHBIX M PA3BHBAIOIIUX
GyHKIMNA TETOCTHON CHCTEMBI CPETHEro OO0IIero o0pa3oBaHUs MPU U3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyONEHHOM  ypoBHE 0COOyI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE LIETU U 3a7a4d, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B T03HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHUSI K TPOLECCY TBOpPUYECTBA B OO0JAaCTU TEOPETUUECKUX U
MIPUKIIATHBIX HCCIASAOBAaHUM B XUMHH, (POPMHPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBallMM K OOYYEHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I11eUeJIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MTO3HABATEIbLHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUECKUX
criocoOHOCTEeM oOyuaronuxcs, (GpopMHpoOBaHHWE Yy HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCIIENTHOW MPOo(heCcCHOHATBFHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHH W HABBIKOB Pa3yMHOIO IPHPOJIOIOIL30BAHUSA,
Pa3BUTHE IKOJIOTHUECKOU KYJIbTYPbI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM DKOJOTHUUECKOHN JAESITECIbHOCTH.

OO1ee 4ynCiIO 4acoB, MPEAYCMOTPEHHBIX 711 U3yUYEHUS! XMMUU Ha yTiyOJeHHOM
YPOBHE cpeaHero obmiero oopasoBanusi, coctabiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefienio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HaYe€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHble BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcKas CBSI3b B
OPraHMYECKUX COCIMHEHUSX. THUIbl THOpUIU3AIMK ATOMHBIX OpOHUTaIeH
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINM). TUmbl NEepeKpbIBaHHS aTOMHBIX OpOUTanel, G- U T-CBS3U.
OpunHapHasi, ABOMHAs U TpoWHas CBsi3b. CrOCOOBI pa3phiBa CBSI3EH B MOJIEKYJIax
opranudeckux BemecTB. [loHsiTue 0 CBOOOJHOM paaukane, Hykieoduiae Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHWYECKUX COCAMHEHUU. MOJeKyIsapHble U  CTPYKTypHbIE (HOPMYIIBL.
CtpykTypHble GOpMyJbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE d(PGHEKTH B MOJICKYJIaX OPTaHUYECKUX COSAUHEHUM (MHIYKTUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o KiacCUPUKAIMK OpraHUYecKux BemiecTB. [loHaTne o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEIBHBIC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTepHajiaMH Ha HUX
OCHOBE, OIBITHl 10 MPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB MPU HArpeBAHUU
(maBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJEJIEH MOJIEKYJI
OPraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aIKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.



XWMHUYECKUE CBOMCTBA AQJKAaHOB: PEAKIMU 3aMELICHUS, HW30MEpPHU3ALUH,
JETUIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenune B npupojie. CriocoObl OJyUeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOCHHMSI M XHMMHYECKHX CBOMCTB ManibiX (LMKJIONpPONaH, IHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAH) LMKIOAaIKaHOB. CrocoObl MOJy4YeHHUS U
IIPUMEHEHHUE UKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOmias ¢opmylia, HOMEHKIATypa.
DNeKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOGHHE MOIEKYT aiKeHOB, Sp°-
rudpuau3anms aTOMHBIX OpOuTanell yriepoaa, o- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEaKUHUH IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JIOKECHUE
IIpU JIBOMHOM CBA3HM, MOJUMEpHU3allMd U okucieHus. IIpaBuino MapKoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COMpsDKEHHBIX  aueHoB, 1,2- wu  l4-npucoenunenue. [lomumepuzarus
CONPsDKEHHBIX JUEHOB. CrIoCOOBI OJIy4eHNs U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anus aTOMHBIX OopOuTaneil yriepoja. @uU3nyecKue CBOWCTBA aJKUHOB.
XHAMHMYECKHE  CBOWMCTBA:  PEaKUMM  IPUCOCAWHEHHUs,  JUMEpHU3alUuud U
TpUMEpHU3aLUU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMNX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CrIOCOOBI MOMydeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuil psj apeHoB,
oOurast popMyina, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKybl OeH3osa. dusmyeckue cBoOIlCTBA apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMelIeHUsI B O€H30JbHOM KOJbIIE U
YIJIEBOJLOPOJHOM pPaAMKalle, PEaKUUH IPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIBLIE HA IMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCUIBHOH,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOSyUYEeHHS U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii Ta3. [lomyTHele HedTIHBIC Ta3bl. HedTh u €€ mpoucxoxxacHue.
KameHnHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKHM), PUGOPMUHT, MUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJloreHa Ha TUJIPOKCOTPYINy, HUTPOTPYNMIy, IHAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTtBopa wIENOYU. B3anMoaencTBUE IUTallOr€HATIKAHOB C MAarHue€M W IIMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB M HX MpPEeBpallCHUM:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOIOB Pa3MYHBIX KJIaccoB (oOeciBeunBaHHEe OpOMHON WM
MOJHON BOJBI, pAcTBOpa IEpMaHraHaTa Kallis, B3aWMOJICWCTBUE AalETWIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)eHUE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOIOB U FaJIOT€HIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuit psm, oOmas ¢opmyna, u30Mepus,
HOMEHKJaTypa U kiaccuukanus. Dusudyeckue CBOWCTBA  MpeeabHBIX
OIHOATOMHBIX CIHPTOB. BOIOpPOIHBIE CBSI3M MEXAY MOJIEKYJIAMHU CIIAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [lelicTBHE 3TaHOIa U METaHOIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ATUICHIVIMKOAb U riulepuH. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA: peaklMMU 3aMEIICHUs, B3AaUMOJICICTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. (CnocoObl MOJy4YeHHs U HPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbl H
O0eHzonpHOTrO sAnpa. duszndeckue cpoilcTBa (PpeHosa. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (eHosa. KadectBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (peHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. derondopmanbaernanas cMoa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  ajbJIETUJIOB W  KETOHOB:  PEaKUUH
npucoenruHeHns. OKUCIECHUE aIbJAETU0B, KAUECTBEHHBIC PEAKIIUN HA aJIbICTUbI.
Cnoco0Obl NOy4YeHUsl U MPUMEHEHUE abJIETUI0B U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIIaTypa. Pusndeckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAINKA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJIbMUTHUHOBAsA, OJIEMHOBAs, JUHOJEBAS,
JuHOoIeH08as KUCIOoThl. CroCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, U30MEPHUS U
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCION U
HICJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HETpeeIbHbIX JKUPHBIX KUCIOT. XKuphl B ipupo/ie.

MpbIa KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIICE JICHCTBUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3a. dusnyeckue CBOMCTBA UM HaxOxAeHUE B npupoje. oTocuHTES.
XUMHUYECKHE CBOWCTBA IJIIOKO3bI: PEAKIIUN C YUACTUEM CIUPTOBBIX U AJIbJACTHIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxmad,
IJIMKOTEH W 1esurono3a. CTpOeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIIMKOreHa H
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KAaYeCTBEHHas peakius C HOAOM. XUMHUYECKHE
CBOICTBa LEJUTIOJNO3bL: TUAPOJIU3, ModydeHue 3pupoB uesuiono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIMPTA B AJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
muammuHcepeOpa(l) w  ruapoxcmmom  Mmemu(ll)), peaknms rmMnepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33a/1ad 1o TeMaM «CHUpThl U
benonb, «KapooHoBbie KUCTOTHI. CIIOXKHBIE F(UPBD).

A30TCoAep:KalIe OPraHn4YecKre COeIUHEeHUs.

AMWHBI — OpraHMYECKHE MPOW3BOJAHBIC amMMuaka. Kimaccudukaius aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie moJekys, oOmas (popmyina, u3oMmepus, HOMEHKIATypa U (U3HUECKUe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBHUYHBIX aMHUHOB C A30TUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwiHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MoJjeKyse anuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIy4YeHUs] U TpUMEHEeHHe anudarudyeckux aMuHoB. l[lonydyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaelbHble IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nueckne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAA
CTpyKTypa O€eiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KayeCTBCHHBIE PEaKIINH Ha OCIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
pacTBOpeHHE OENKOB B BOE, JeHaTypamus OETKOB NMPH HArpEeBaHWH, IBETHHIC
peakuuu Ha O€NKH, pelieHHe OKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHECHUIY.

BricokoMoJieKyJIIpHbIE COeINHEHNS].

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJICKYISpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[TonumepHbie wmatepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPONUIIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MMOJMMETHIMETaKpUIaT, MOJUKAPOOHATHI,
novdTIWIeHTepedTanat). Y THin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJTOPOMPEHOBBIN, U30MPEHOBDBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpallCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIIEpUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MoJjekyiasipHOH (GOpMyJibl OPTaHMYECKOTO0 COEIUHEHHS TI0
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHUYECKOrO0 COEAMHEHHMS 1Mo Macce (00bEMYy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEHIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (PopMyIIbI
OpraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINpPEAECICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKIHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPraHWYE€CKOW XUMHHU B
10 kmacce OCYIIECTBISIETCA Yepe3 HCIOJIb30BAaHME KaK OOIUX €CTeCTBEHHO-
HAay4YHBIX TOHATUW, TaK W TMOHATUH, MPUHATBIX B OTIEIbHBIX MPEIMETax
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKkaius, HaOII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBA, (DU3WUECKUE BEJIIMYMHBI, CIUHMIIBI MU3MEPEHUS, CKOPOCTb, SHEPrus,
Macca.

buomorus: kierka, opraHu3M, JKOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TreTepOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,



doToCUHTE3, JbIXaHWE, OCJIKH, YIJICBOJBI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIC HCKOTIAEMbIE, TOTLTUBO.

TexHoJOrMsl: MHUIIEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAJILHOIO MHUTAHUSA,
MOJOIIME CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sAep. XUMHYECKAN anemeHT. M3oronel. Ctpoenue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpeneieHue JIIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISAM.
DneKTpOHHbIE KOH(PUTYpPALIMU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIC KOH(HUTYpaIliyi HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

ITepuonnueckuii 3akoH u [leproanyeckass cucremMa XUMHUUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3bp NEPUOAUYECKOTrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3JHAyYEHUE
nepuoanueckoro 3akona /[.1. Menneneena.

XYMHYECKass CBS3b. BHAbl XMMHMYECKOM CBSI3WM: KOBAJICHTHAs, HWOHHAsi,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [losipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBA3U. KparHeie cBsa3u. BogopoaHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX coOeAUHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHsTHE 0 KOOPAWHALIMOHHOW XUMUH.

BemiectBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIPHOTO  CTPOCHUA.  THMBI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

ITonstue o nucnepcHbix cucremMax. VictuaHble pactBopsl. Ilpencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HacelileHHbe u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTammoruaparsl.



Kinaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUSI OTJIETbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEaKIuii B HEOPTaHWUYECKOW M OPraHUYeCKO
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAlCHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKTHl XUMUYECKUX PEaKIUi.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOpartuMblie 1 HEOOpaTHUMbIEC peakInu. XuMUieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutuyeckas paucconuanusi. CuiibHble U ciaOble  3JIEKTPOJIUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPacTBOPOB: KHCIOTHAs, HEUTpaJibHas,
nienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxHelmme OKHCIMTENM W BOCCTAaHOBUTENIW. MeTon 3JIeKTPOHHOro OaiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3IOKEHUE TNEPOKCHAA BOJOPOJAa B MPHUCYTCTBUM KaTAIM3aTOpa, MOIEIU
KPUCTAJUNIMYECKUX PEHIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIeTICHNe
Cpeabl PacTBOPOB C IOMOILIBK) HHIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CcuUCTEME€ XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJTIOTPOIUSI HEMETAJJIOB (HA MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonmydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asiorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTy4eHUs, (GU3UYECKHE U
XMMHUYECKUE CBOMCTBA. [ aJIoreHOBOAOPOAbI. BaxkHEeWIIe KUCIOPOICOACPKAIINE
COEIIMHEHHUS TaloreHoB. JlabopaTopHble U TPOMBIIIICHHBIE CTIOCOOBI TOYYCHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYyYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxzaenue B TpHUpPOJE, CIOCOOBI MONy4YeHUS, (GU3HUECKUE WU
xuMuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(1V), okcua
ceprl(VI1). CepHucrass u cepHasi KHUCIOTHI U uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

Azor. Haxoxmenue B mpuposie, CHocOObl TMOJydeHus, (uudeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupojsie, CocOObl MONydeHUs, (U3HUECKHE H
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

Yrimepon, HaxoXAeHHWE B mpupone. AJUIOTPONHBIE  MOIU(DUKAIUH.
duznyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
coiii. AKTUBUPOBAHHBIN YyToyb, ancopOuusa. Dynnepensl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIVHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrmocoObl MoydeHus, (GU3HYEeCKUE U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeKs0, ero nNoJly4YeHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUNA psAJ  HampspkeHud  metauioB.  OOIIue  CrocoOsbl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, NUPOMETAJUTYprusi,
anektpoMeramtyprus. [lonsatue o koppo3um MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTtamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUH.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii W KaJblHil: ToNydeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMHUHMIL: TTOTy4YeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTepHbIe CBOWCTBAa OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mias  XxapakTepuCTHKa MeTauioB 100ouHbIX mnoarpynn  (b-rpymm)
[leprognyeckoi CUCTEMbI XUMHYECKUX DJIEMEHTOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuit. OKcuabl u
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, HX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHua M €ro COCIUHEHUM.
Baxneiimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue M XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcuasl U conu xeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHue xene3a
U €ro CIUIaBOB.

du3nyYecKrue 1 XMMUYECKHE CBOMCTBA MEU U €€ coeaquHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTMHEHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
UHKA U €r0 COeIUHEHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MpPEBPAIlCHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIe, HM3y4YeHUE KOJUIeKIUMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HICIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE IIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
nieI04ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB aTIOMUHHUS M IMHKA C
pacTBOpaMH KHCJIOT M IIEIOYEH, pEllIEHHE SKCIEPUMEHTAJIbHbBIX 3a/Ja4 [0 TEMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xuMum B o0ecrieueHu yCTOMYMBOTO pa3BUTHS ueoBeuecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUH HAyYHOTO HCCIEeI0BaHUSI.
HayuHble IpuHLKIBI OpraHu3alui XUMUYECKOT0 IPOU3BOACTBA. [IpomblilieHHbIE
CIIOCOOBI MOYYEHUSI BaKHEHUIITUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIE/ICTBUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss ¥ 3J0pOBbE 4eloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUU B pa3BUTHUU MEIUIIMHBI.



XUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, MHIIEBbIC N100aBKU. Poilb Xumuu B
oOecreueHNH MUIIEBOH 0€30IMacHOCTH.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIIOIb30BaHUSL MPENaparoB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHUIINE CTPOUTENIbHbIE MaTEepUaibl (ILIEMEHT,
0eToH).

XuMHsl B CEIBCKOM X03siicTBe. OpraHu4ecKrue U MUHEPATbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa.
Marepuansl it 351eKTpoHUKHA. HaHOTeXHOIOT M.

PacuétHrle 3amaun.

Pacuérel: Macchl BellecTBa WM O0ObEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUHU, €CIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE PACTBOpPAa C ONPEACIEHHOMN
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJHM W MOJISPHOMU
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpPE, JIOJM BBIXOJA MPOJYKTAa PEAKIUH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBs3€H TNpU  H3YyYeHHM OOled u
HEOPraHU4YEeCKOW XUMHUH B 11 Kiacce OCylIEeCTBISIETCA Yepe3 MCIIOIb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, IPUHATHIX B OTAEIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
TEOPHS, 3aKOH, aHAJM3, CHHTE3, KJIAacCH(pHUKAIUS, MePUOIUNIHOCTh, HAOIIOICHHE,
W3MEPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, DOJEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, HJACATBHBIN Ta3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: KieTka, opraHus3M, dKOCHCTeMa, onocdepa, MeTaboIHM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCIIKH, JKHPBI, YTIEBObI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SYHEPTUHU B IKOCUCTEMAX.

['eorpacdusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBRO,
pPECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUICHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4YarolmMUMHUCd POCCUMCKOM TpPaKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACICHHUIO; HAIMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IIETU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOCHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIBHOM M MPAKTUUECKON JAEeSTEILHOCTH
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHON NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEM,
YBQ)XXEHHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATEJILHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY UM HAy4YHOMY HACJIEIUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUU U TMOCIEIYIOLIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBSI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMS MOCIIECTBUN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOMoieHrs TpaBuJl 0O€30MacHOr0 OOpalieHus C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWI HHJMBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHMS MOCTEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7a4
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJie HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpoQeccuu U pean3alii COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HH HA 3E€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COILIMATBHOU CPEAbL;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAEMBIX JECUCTBUIN U MIPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HAMNpPABICHHOCTH W Ba)XXHOM pOJM B
CO3JJaHMU HOBOW 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHUH TI00ATbHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJI0OB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJiy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PAKTOB M HMEIOIIUXCA JAHHBIX C LEJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS IIPOrPpaMMBbI TI0 XUMHUW Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHCHU(PUKY METOJOB TO3HAHHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbId (DAaKT, PUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJSTUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue AeMCTBHUA:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TIOHSTHS ISl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUHU JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHUYECKHUX PEaKIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIE, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJsia, ypaBHECHHE XHMHYCCKOU



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKuunii;

(bopMyIUpOBAThH LIEJIU U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh IOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBINA OTYET O MPOAEIaHHOM paboTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESATENHHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpPATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBbIE IOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUsS YYEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uHpOpMaIlMeil: NpUMEHSATh MeXIpeaAMeTHble ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOM TEMBI B XO/I€ IMajora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOH MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO0 HMCCIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHUH Y4YeOHBIX M HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HambOojee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENIBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHbBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha yTITyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yaeOHOro npeaMeTa « XUMUs Hay4dHbIC 3HaHUS, YMEHUS U CTIOCOOBI IEUCTBUIN
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 MOJYYCHHI0 HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUM B PaA3IMUHBIX YYEOHBIX
CUTYyalUsX, a TAKKE B PEAIbHbIX )KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C XUMUEH. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHHUH OPraHUYSCKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPIETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEUIIMHBI, CO3/IaHUM HOBBIX MAaTEPUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PalMOHAIIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO M IPUPOTHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraoIINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToMa, TUOpUAM3AIMs AaTOMHBIX OpOWTaneil, HOH, MOJIEeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIIEPOAHBIN CKeNleT, GyHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasi M TPOCTPAHCTBEHHAas (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCJIOPOJ- U a30TCOAEpPIKAIINE OPraHUYECKUE COCAUHEHUs], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUU, 3aKOHbI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DSHEPrHUM TMPU XUMUYECKUX pEeaKIHUaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAallhe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMUMHYCCKHUX SIBICHHM; TPEICTABICHUS
0 MEXaHW3MaxX XWMHYECKHX pPEaKIUuH, TePMOJMHAMHYECCKHUX U KHUHETUYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BJIUSHUW aTOMOB M T'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbId ) dekTsl, opueHTaHThl | 1 1l pona);
(bakTOJIOTHYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESTEIPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  MNPUHIUIAX  XHMHUYECKOTO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIONIUE MOHSTUS MPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JIJISI COCTaBJIECHUS MOJIEKYIISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB,;

COCTaBIIATh YPABHEHUS XMMHYECKUX PEAKIUA U PACKPHIBATH WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



M3TrOTaBJIUBATh MOJICIU MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALIUU
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABJIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAcIIEHHOMY
KJIacCy/Tpynne CO€IMHEHUM, JJdaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenknatype (IUPAC) u mpuBoAWTh TpUBHATILHBIC HA3BAHUS IS OTICITHHBIX
NpeACTAaBUTENIE OPraHUYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJUILEPHUH,
ATWICHTJINKONb, (eHON, (QopMambIeTul, aneTaabJeTHu]l, aleToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbMUTHHOBAST KUCIIOTHI,
TJIMLMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHWII, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh yMEHHUS ONPENENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAas W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMEHOB,
QJIKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJECTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN U
AMUHOB, AMHHOKHUCIJIOT, O€NKOB, yTiIeBOAOB (MOHO-, JM- U TOJHUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBS3U (G- U M-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOIO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro mMepepadOTKH W
MPAKTUYECKOE MPUMEHEHUE MPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTeCTBEHHO-HAayYHBIX
MEeTOJaX MO3HaHUs — HAOJIIOJACHUHU, U3MEPEHUH, MOJICITUPOBAHUU, IKCIICPUMEHTE
(peambHOM M MBICTICHHOM) U YMEHUS IPUMEHSTH 9TH 3HAHUS,

chOpMHUPOBAHHOCTh yMEHUS IPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTENILHON JIESTEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3alINIO, BBISBICHUE NMPUYUMHHO-CJICJICTBEHHBIX CBSA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBS3h XMMUUYCCKUX 3HAHUM C
MOHATUSAMHM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUSI CYIIHOCTH MAaTe€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEILIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMyIIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C MOO3UIMHA DKOJOTMYECKOM  0€30IIaCHOCTH  IOCJIEACTBHUSI  OBITOBOM H
MPOU3BOJICTBEHHON JESATETLHOCTA 4YEJIOBEKa, CBA3AHHOM C IMepepadoTKOM
BEIIIECTB, UCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JIJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIIFHO IUIAHUPOBATh M TIPOBOJUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJyYeHHEe W M3y4YeHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPIKAIIMX OPraHUYEeCKUX BEIIECTB, PEIICHHWE SKCIIEPUMEHTAIBHBIX
3a71a4 110 PACMO3HABAHUIO OPTraHMYECKHX BEIIECTB) C COOJIFOJCHHUEM IPaBHII
0e30macHOro OoOpallleHWs ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJII01aTh MpaBUia SKOJOTHYECKH 11€J1eCO00pa3HOTro MOBEICHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpY>Karolen
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS Ha >KUBbIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC TTokazareis [1JIK;

aHAJIM3UPOBATH IIEJIECOO0PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IIEJCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JuTepaTypa, cpeAcTBa MmaccoBor mHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHCTEME C€CTECTBCHHBIX HAyK W €€ POoju B 00€CIeueHUH yCTOWYHUBOTO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEW KyJIbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTUUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOMOJIATalIINE MOHATUS — XHUMUYECKHI DIIEMEHT, aTOM, SApO aToMa,
U30TOIIbI, JICKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE H
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJIGHTHAs, MOHHAsA, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJJIMYECKAs] PpEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIHTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMAYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOJMTHUECKOW TUCCOIUAIUMHU, TEPHOTUIECKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHW3MAX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MacHOM
MCIOJIb30BAaHUU BAXKHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, WCIOJIb30BaTh COOTBETCTBYIOUIUE IMOHATHS MHPH
ONMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIL30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTICIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKLINH M0 PAa3JIMYHbIM MpU3HAKaM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSITEIIPHO BRIOMPATh OCHOBAHMS U KPUTEPHH TS Kilaccupukanum
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJIEHHOE HSHEPreTUYECKHE COCTOSHHS aToOMay;
OOBACHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMU: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBa  BEHIECTB  PA3JIUMYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpbIBATh CYIIHOCTb: OKHCIHUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaK)Ke XapakTep CMEHICHUS XUMUYECKOTO PaBHOBECHS MO/l BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHHUsSI CEPHOM KHUCIOThI, aMMHUaka,
oOlllMe Hay4yHble MPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; 1€JI€CO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0NIb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHWe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEaIbHBIA U MBICJICHHBIN ), UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPAKTUYECKOMN JESTEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB s
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUSA TNPOBOAUTH PACUEThl: C HCIOJIH30BAHUEM
MOHSATUM «MAcCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO IOKAa3aTelsl pacTBOPOB KHUCIOT W IIEIOYEN C
M3BECTHON CTEIMEHBIO AHMCCOIMAIMK;, Macchl (00bE€Ma, KOJHWYECTBAa BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO W3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpUMECH); JOJM BbIXOJA MPOAYKTAa peaKIuu; OObEMHBIX OTHOUICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOI'O0 COCTABa HEOPraHMYECKHUX BEILIECTB, ONpPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHAMKATOPOB, HM3yYEHUE BIUSHUS
paznuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIMu, pEeIICHUE
DKCIEPUMEHTANBbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
cOOJIIOICHHEM TIPaBHII O€30MacHOTr0 oOpallieHusi ¢ BEIIeCTBaMH U JabOpaTOpPHBIM
o0opynoBanueMm, (GopMyIupoBaTh I€Jdb HCCJICIOBAHUS, TPEICTABIATH B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUMN: COOII0/IaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol u 1abopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEBHOCTH B LEISAX COXPAHEHUS] CBOETO 3JI0POBBS, OKPYKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3MBbl ONPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYHIECTBIATh LIE€JICHANPABICHHBIA TMOUCK
XUMHUYECKON MHGOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbarpiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBHUH C ITOCTABJICHHOM yUeOHOM 3aauei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHuIbHBIE COSMHEHHS: abJACTHIBI U
bu6mmorekxa [IOK

2 K . 21 1
3 keToHbl. KapOoHoBbIe KucioThl. CloKHBIE https://m.edsoo.ru/d69df650

3¢upsl. XKups

bu6nmmorexa [JOK

3.3 YIIeBOzE! 9 1 https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kaniue oprannyeckne coeJuHeHUs

bu6nmmorexa [JOK

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12 1 2 https://m.edsoo.ru/d69df650

Hroro no pazneny 12

Pa3znen 5. BbicokomoJieKyJISIpHbIe COeTUHEHUSA

bu6nmoreka [{OK

1 B 1
3) BICOKOMOJIEKYJISIPHBIE COCANHEHUS 6 https://m.edsoo.ru/d6adfe50

Uroro mo pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


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

11 KITACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunMenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NMporpamMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Crtpoenue atoma. Ileprnoanueckuii 3aK0H
1.1 HTl}[)e HOaNYECKas CHI():TelxI/[[a XUMHUYECKHUX 9 bubmorexa TIOK
' pHoA https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. Menneneera
Crtpoenue BemiectBa. MHOTOOOpasme bubnuorexa [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [JOK
13 XUMHCCKHE peaKiiH 19 ! 3 https://m.edsoo.ru/2dd57f24
Uroro mo pazneny 39
Pasnea 2. Heopranunueckasi XuMmust
bu6mmoreka [IOK
2.1 Hemeraisi 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XuMus ¥ :KM3Hb
31 MeToabl mo3HaHUA B XUMUU. XUMHAA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 9


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

10 KITACC
KosmyecTBo yacos
Ne Hara JyieKTpOoHHbIE N (pPOBHIE
Tema ypoka Konrtpoabsnbsie IIpakTnueckmue
n/n Bcero H3y4eHusi  oOpa3oBaTeJIbHBIC PeCyPChI
padoThI padoThI

[IpenmMer u 3HaUeHUE

OPraHUYEeCKON XUMHH,

IIPEJICTaBICHUE O 1
MHOT000pa3HH OPraHNnYeCKUX
COETMHEHU I

DIEKTPOHHOE CTPOEHHUE aToMa
yraepoaa (OCHOBHOE U

BO30Y)XIEHHOE COCTOSTHHUS). 1
BanenTtHbie BO3MOKHOCTH

aToMa yriepoja

XuMUYecKas CBSI3b B

OpPraHUYECKUX COCAMHEHUSX.
Mexanu3mbl 00pa30BaHUs 1
KOBaJIEHTHOM CBSI3H, CIIOCOOBI

paspbiBa CBA3EH

bu6mmoreka [JOK
https://m.edso00.ru/3686e6f5

bubmuorexa [JOK
https://m.edsoo.ru/0Oce6fd4c

bu6mmorekxa [JOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OPraHUYECKUX COCTMHEHUM A. 1
M. bytneposa

bu6mmoreka [JOK
https://m.eds00.ru/9e595ch8

Busl n3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHASI.
DnexTpoHHbIC Y)PEKTHI B
MOJIEKYJIaX OPTraHUYECKUX

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661



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

COECIUHEHUN

IIpencraBnenue o
KJaccuukanuu u

6 cUCTeMaTh4ecKas brbmmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuorexa [JOK
OpPraHNYEeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
3HAHUM 1O TeEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKHUH P,
oOmas popmyna,

9 HOMEHKJIaTypa U U30MepHus, bu6nuoreka [IOK
AJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 DOU3NUECKHE U XUMHUYSCKHE bu6nuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edso00.ru/3137711c
Haxoxnenue ajikaHoB B

11 npupoje. CriocoObl OTydIeHHS bubmorexa HOK

https://m.edso0.ru/259b0a5h
Y TIPUMEHEHUE alTKaHOB
[{ukoankaHbl: 00IIast
dbopmyna, HOMEHKIATypa 1

12 U30MEepHsl, 0COOEHHOCTH bubnnorexa [IOK
CTPOEHHUS 1 XUMHUUYECKHUX https://m.eds00.ru/156730d2
CBOIICTB, CITOCOOBI OyUEHUS U
MPUMCHCHUE

13 Pemenne pacu€THbBIX 337124 HA Bubmorexa OK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OTIpeIeIICHUE MOJICKYIISIPHOM
(bopMyITbI OPraHUIECKOTO
BEILECTBA [0 MACCOBBLIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXO/ISIIHNX
B ero coctas. CucteMaTHh3aius
1 000011IeHNE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYCCKHIA PSIII,
obmras popmyia,

HOMEHKJIaTypa, 3JIEKTPOHHOE U 1 bu6numoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Moiekyn. CTpyKTypHasi U Luc-
TpaHC-U30MEPHS ATTKEHOB
OuU3NYECKUE U XUMUYECKUE
cBoOMcTBa ankeHoB. [IpaBuiio 1 bubmmorexa LIOK

P https://m.edso00.ru/21069ccd
MapkoBHHUKOBA
CriocoObl nostyueHust u 1 bub6nuoreka [IOK
[IPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
ITpaktrueckas padora Ne 1 mo

bu6mmorekxa [JOK

teme "llonydyeHue sTusieHa u 1 1

N https://m.edsoo0.ru/0941eed8
W3YYEHHE ero CBOMCTB

Pemenune pacy€THbIxX 3a1a4 Ha

ompeieJICHUE MOJICKYIISIPHOM 1 bubnuorexa [JOK
(bopMyIbl OpraHU4ECKOro https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaIMeHbI: CONPSHKEHHBIE,
W30JIUPOBAHHBIC,

bu6mmoreka [IOK
KYMYJIMPOBaHHBIE. 1

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

Oco0GeHHOCTH HIIEKTPOHHOTO
CTPOCHHUSI



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

20

21

22

23

24

25

26

27

28

29

XUMHAYECKHE CBOKWCTBA
CONPSKEHHBIX JUEHOB

CrnocoOsl nosty4eHus u
NPUMEHEHHE aJIKaIneHOB

AJIKMHBI: TOMOJIOTUYECKHUH PSI,
obmras popmyina,
HOMEHKJIATYpa, JJICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJ1, prU3nUYeCcKue CBOWCTBA

XUMHAYECKHE CBOMCTBA aJIKUHOB

KauecTBeHHBIE peakiuy Ha
TPOMHYIO CBSI3b

CriocoObI osryueHust 1
NPUMCHEHHE aJIKHHOB

Pemenue 3anau: pacy€rsl 1o
YPaBHEHHIO XUMHYECKON
peaxkuuu

Cucremaruzamys 1 00001eHne
3HAHUH 10 TEME

ApeHbl: TOMOJIOTUYECKUH pA/I,
obmras popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOIyoJIa,
uXx (pusmueckue CBONCTBA

XUMHYECKUE CBOMCTBA APEHOB:
peaKInu 3aMeIeHUs

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

bu6mmoreka [IOK
https://m.edsoo.ru/1aa81660

bu6nuoreka [JOK
https://m.edsoo.ru/68b6cc4c

Bbu6nuoreka [JOK
https://m.edso00.ru/23493a93

Bbubnuorexa [JOK
https://m.edsoo.ru/7blc48da

bu6mmoreka [JOK
https://m.edsoo.ru/a6f9alea

bub6mmorexa [JOK
https://m.edsoo.ru/5db8e526

bu6mmorexa [{OK
https://m.edsoo.ru/a92a7094

bu6nuorexa [JOK
https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XUMHYECKUEe CBOMCTBA ApEHOB:

30 pEaKIuu MpUCOeIUHEHUS, bubnmorexa [TOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCo0EHHOCTH XHMUYECKUX bubmuorexa [JOK
CBOMCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a7a4 HA

39 ompeieJICHUE MOJICKYIISIPHOM bubnuorexa [JOK
(GhOopMyITBI OPTaHUUYECKOTO https://m.edsoo.ru/53461a2c
BEIIIECTBA

33 CriocoOsI MoNTy4eHus U bubmmnorexa [JOK
[IPUMEHEHUE apEHOB https://m.edso0.ru/6f717d09
I'eneTnueckas cBs3b MEKIY

34 pa3IMYHBIMU KJ1accaMu
YIJIEBOIOPOOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii.

35
CucremaTusaius 1 0000IIeHNE
3HAHUI 1O TeEME

36 ITpuponnsrii ras. [lomyTHble
He(TSAHBIC Ta3bl

37 KaMmeHHBIH yroib U NpoayKThl bu6nuoreka [IOK
ero nepepadboTKu https://m.edsoo.ru/69b3398b
Hed1b 1 ciocoOsl eé

38 nepepabotku. [Ipumenenue bubmmorexa [JOK

https://m.edso0.ru/21f9de78

IPOAYKTOB MepepaboTKu HEPTH
['eHeTnyeckas CBSI3b MEXIY

39 pPa3IMYHBIMU KJlaccaMu

YIJIEBOAOPOIOB



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

40

41

42

43

44

45

46

47

FaJ’IOFeHOHpOI/IBBOHHLIC
YTJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUN 3aMCIICHUA
rajorcHa

JlericTBHe MIeI04YeH Ha
rajoreHNpPOr3BOIHBIE.
BzaumopeiictBue
JINTAJIOTCHAJIKAHOB C MATHHEM H
MHKOM

Cucremaruzanys u o0001eHne
3HAHUU TIO pa3feny
"YrneBonopozs"

KonTtponbHas pabota 1o teme
"VYrneBonopobr"
[IpenenbHbIE OAHOATOMHBIE
CHHPTHI: TOMOJOTHYECKUH PsijI,
obmas popmyia, cTpoeHue
MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa,
Kiaccupukanus, pusnyeckue
CBOMCTBA

XUMHYECKUE CBOMCTBA
MpeeTbHBIX OJHOATOMHBIX
CIHMPTOB

CniocoOslI nostydeHus u
PUMEHEHHE OTHOATOMHBIX
CIIUPTOB

[TpocTeie 3¢upsl:
HOMEHKJIaTypa U U30MepHus,

bu6mmorexa [JOK
https://m.edsoo.ru/82b4d759

bubmmorexa [{OK
https://m.edso0.ru/20e89f22

bu6mmoreka [IOK
https://m.edso00.ru/95¢9e298

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd

bubmnorexa [IOK
https://m.edsoo.ru/26ee34fe

Bbu6nuorexa [JOK
https://m.edso00.ru/484100000000000

bu6nuoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3UYECKUX H
XUMHYECKUX CBOMCTB
MHOroaToMHbIE CIIUPTHI:
ATUJICHIJIMKOJb U TIIUIEPUH, UX

bu6mmorekxa [JOK

48 buznyecKre 1 XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrnocoOsl nostydeHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHOoJI: CTPOSHUE MOJICKYJIHI,
50 q)nanec;pllje CBOICTBA. ’ bubmmorexa [JOK
https://m.edso0.ru/2ce726f8
ToxcuyHOCTh PeHOa
. bubmuoreka [JOK

>1 Xuniiieckie cBoficTsa gerona https://m.edso00.ru/037ca5f9

59 CrocoOslI MoTy4eHus u bubnmnoreka [JOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padora Ne 2.

53 Pemienune sxciepuMeHTaIbHBIX bubnnorexa [JOK
3aznay o teme "CnupTel U https://m.edsoo.ru/fd0ced09
¢deHnomnsr"

54 Cucremaru3zaius 1 00001IeHne bubmmoreka [IOK
3HaHUU 1O TeMe https://m.edso00.ru/1810cb9b
Anbaerubl U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIITIHI; bubanorexa [JOK

TOMOJIOTHYECKHUE PSIbI, 00IIIast
dbopmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

Anbaeruapl U KETOHBI:

¢du3nueckre CBOMCTBA; peaKkIuu

MMPUCOCAUHCHUS

Peakmuu oxuciaenus u
KaueCTBEHHbIC PEaKLIUU
aNbJETUI0B U KETOHOB

CrnocoOslI nostydeHus
QJIBJCTH/IOB M KETOHOB

OnHOOCHOBHBIE NpEEbHbIE
KapOOHOBBIEC KUCIIOTHI,
OCOOEHHOCTH CTPOCHHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKJIATypa
KapOOHOBBIX KUCIIOT, HX
(bu3HYecKue CBOMCTBRA

XUMHWYECKHE CBOMCTBA
MpeAeNIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOM KHCIIOTBHI.
MsorooGpa3ue kapOOHOBBIX
KUCIIOT

OCOOEHHOCTY CBOMCTB:
HETpe/IeTbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTenyu BbICIINX
KapOOHOBBIX KUCIIOT

bubmmoreka [JOK
https://m.edsoo.ru/c887425c¢

bu6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

bu6nuorexa [JOK
https://m.edsoo.ru/fec0b113

bubmuoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmorekxa [JOK
https://m.edsoo.ru/40e6e0e9

bu6mmorekxa [JOK
https://m.edsoo.ru/bb31be71

bu6mmorexa [{OK
https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IlonsTue o IMPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CrnocoOsl nosty4eHus u

65 pUMeHEeHNe KapOOHOBBIX bubmorexa HOK

https://m.edso0.ru/7¢065c9d

KHCIIOT
Crnoxwuble 3¢upsr:
TOMOJIOTUYECKHH psJl, oO1as bu6mmoreka [IOK

66
dbopmyna, u3oMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nUecKue U XUMHUYSCKHE bu6nuorexa [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKON

68 peaxIum, Ha onpeelieHue
MOJIEKYJISIPHOI OpMYJIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas padora Ne 3.

69 Pemienune sxcnepuMeHTAIbHBIX bubnnorexa [JOK
3aga4 o reme "KapOoHoBEIE https://m.edso0.ru/486671fb
KUACIOTHI. ClI0KHBIC APUPHI"
Kupsr: HUE, PU3NIECKHU

70 u XIEMH::SI?I:@ ceB’o(;I)CTSBa o bubmmorexa [JOK

https://m.eds00.ru/al9c5b98

(rugponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

7 coiepKalIuX OCTaTKU bubanorexa [JOK
HEIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. JKUpbl B Ipupoje

72 MplL1a Kak COJIM BBICIIIUX bubmmorexa [JOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KHUCIIOT, UX
Morotiee aericteue. [lonsatue o
CHHTETHYCCKHX MOIOIIUX
cpeactax (CMC)
['eHeTnueckas cBSI3b
YTJIEBOJOPOOB H
KHCIIOPOJCOAECPHKAITUX
OpraHUYECKUX BEIIECTB
Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX PEaKIIUH

Cucremaruzanus U 0000IIeHne
3HAHUM IT0 TEME

OO01as xapakTepuCTHKA
YIIJIEBOOB M KiIacCH(pUKaLUs
YTJIEBOJOB (MOHO-, - U
HOJIMCaXapH/ibl)
Monocaxapunsl: pusnueckue
CBOICTBA U HaXOXK/ICHHUE B
IIpUpoe

[TpuMeHeHue TIr0K036l, €€
3HAYCHUE B
KHU3HEJIeATEIbHOCTH OpraHu3ma

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO34.
HaxoxneHnue B mpupojie u
MIPUMEHEHUE JUCaXapuJiOB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYI, PU3NYECKUE U

bub6mmorexa [JOK
https://m.edsoo.ru/56790c96

bu6nmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bubmnorexa [IOK
https://m.edsoo.ru/7a9693al

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [JOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

bu6nuorexa [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHYECKHE CBOICTBA,
IIPUMEHEHUE

[TonsiTe 00 NCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3aa4 Ha
82 onpeJieJIeHue J0JIU BbIX0oa bubmmnorexa [JOK
MIPOJIYKTa PEAaKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOTO
83 CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
3HaHUH 10 pa3jeny https://m.eds00.ru/08d4364c
Kontponbhas pabota no teme
84 "Kucnopoconepxariue Bubmiorexa LHOK
poAcOACPrRatl " https://m.eds00.ru/42c6678e
OpraHHYECKHUE COCTUHEHUS
AMuHBI: K1accudukarus,
CTpOCHUE MOJIEKYJI, 00IIas
85 (b(f) Mya I/I3OMeyI/I$I bubmorexa HOK
pMy™a, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NIECKUE
CBOIICTBa
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWINHA,
87 O0COOCHHOCTH XUMUYIECKUX bubmorexa HOK
. https://m.edso0.ru/39cd21f1
CBOIICTB aHUJIMHA
CniocoOsl nosty4eHus u
88 NpUMEHEHHE amupaTHIECKIX bubmmorexa LIOK
P https://m.edso0.ru/ea138763
aMUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubmuorexa [JOK

U U30Mepusi, PU3nIecKue

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoricTBa. OTOENbHBIE
MPEACTABUTENH O-AMUHOKHUCIIOT

XUMHYECKUE CBOUCTBA

AMUHOKHCIIOT, UX
bu6mmoreka [IOK

1
OHONOrECKoe SHATCHHE https://m.edsoo.ru/77df705a

amuHOkucIJIOoT. CHHTE3 U
TUAPOJIN3 ICTITHIO0B

benku kak npupoiHbIe 1 bubmmoreka [JOK

MIOJIUMEPBI; CTPYKTYPhI OEJIKOB https://m.eds00.ru/429e9899

XHUMHUYECKHE CBONCTBA OEIKOB 1 bubmmorexa [JOK
https://m.edso0.ru/6237306d

A3zoTcoaepikaiiue

TFeTEPOLUKINIECKIE

coenuHeHus. HyknenHnosbie 1 bubmorexa HOK
https://m.edso00.ru/521d1431

KHCJIOTBI: COCTaB, CTPOCHHE U

Ouonoruyeckas poib

[TpakTuueckas padota Ne 4.

Pemenwne skcriepuMeHTATEHBIX

S — 1 1 bubmnorexa [IOK
https://m.edso0.ru/8e3c02d1

"A3oTcoaepkaiiue

OpraHuYecKue coequHeHus"

[TpakTuueckas padota Ne 5.

Pemienune sxcniepuMeHTaIbHBIX 1 1 bubnnorexa [JOK

3amad no treMe "Pacmo3sHaBanue https://m.edsoo.ru/bde3fdf6

OpraHUYECKUX COETUHEHUI"

KonTponbhas pabota no teme
bu6mmoreka [IOK

"A3o0TcoaepiKanye 1 1

" https://m.edsoo.ru/ce561bc7
OPraHMYECKHE COETMHECHUS

OCHOBHBIC ITOHATHS XHMUH 1 bubmnoreka [IOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIbI UX
CHUHTE3a —IOJIMMEpU3alus U
MMOJTUKOHICH CAITH S

IInactmaccel. YTunusanusa n

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

bu6mmoreka [{OK

98 1
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypalbHbBIN

99 CHUHTETHYECKHE Ka u 1 brbmmorexa HOK

YIYKH. https://m.edso0.ru/246103ec
Pe3nna
BonoxkHa: HaTypalbHEIE,

100 HCKYCCTBEHHBIE, 1 bu6nmoreka [JOK
cunretndeckue. [Tonumepnt https://m.eds00.ru/5963a601
CHEIHaIbHOTO Ha3HAUYEHUS
[TpakTuaeckast padora Ne 6.

Pemenne skciepuMeHTATBHBIX bubnmorexa [JOK

101 1
3aja4 1o reMe "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMACC ¥ BOJIOKOH"

O06001IeHNEe U CHCTeMAaTU3aIus

102 W3Y4YEHHOT0 MaTepuaa 1o TeMe 1 bu6numorexa [IOK
"BblcOKOMONEKYIsIpHbIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME


https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KITACC

UMM IIPOCTHIX U CIOKHBIX BELIECTB MO
rpymnmam 1 nepuojaam

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabnubie IIpakTudeckue
n/n Bcero u3yyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl

AtoMm. CocTaB aTOMHBIX sJIED. 1 bubnmnorexa [[OK
XUMUYECKUM 371€MEHT. M30TonbI https://m.edsoo.ru/59c112ee
Crpoenue 31eKTPOHHBIX 000JI0YeK 1 bubnuoreka IIOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMHUeCKUX 1 bubnuoreka [IOK
9JIEMEHTOB (S-, p-, d-, f-ameMenTHI) https://m.edsoo.ru/61294af9
Pacrnipenenenue 31eKTpoHOB 1O 1 Bubmuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpALlUU aTOMOB
BHeMeII;TOB B OCHOEI){OAZI;I 1 bubmmorexa [JOK

. https://m.edso00.ru/8149e846
BO30YKIAEHHOM COCTOSTHUH
DNEeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnmoreka [JOK
DIIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
ITepuoanyeckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHUYECKUX
sneMeHToB [l. 1. MeHneneera, CBSI3b C 1 bubnmorexa LOK

N M ’ https://m.eds00.ru/16957c01

COBPEMEHHOM Teopuel CTpOeHHs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB B 00pa3yeMbIX 1 bubnuorexa [JOK

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

17

Cucrematusanus 1 0000IIeHNE 3HAHUT
10 TEME

Bunper xumndeckoit cBsa31u. MexXann3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMOoeKyIIpHbIE B3aUMOICHCTBHS

BanenTHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
AJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
TeOMETPUUYECKUM CTPOCHHUEM

[IpencraBneHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MoJIEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. THIIbI
KPUCTaJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

[loHsiTHE O THUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOJITOUAHBIX
pacTBopax

VcTuHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsi

CrniocoObI BbIpakeHUsI KOHIIEHTPAUU
pacTBOpOB

Permrennie 3aqa4 ¢ HUCIIOJIb30BaAHUEM
HOHATHI "MaccoBas I0JIA
nn

pacTBOpPEHHOTO BemiecTBa', "MoJIsIpHas
KOHIIEHTpanus"

but6mmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [{OK
https://m.edsoo.ru/5a8072af

bubmuoreka [JOK
https://m.edsoo.ru/3d2ca093

bu6nmoreka [JOK
https://m.edsoo.ru/8c66bl12a

bubmuoreka [JOK
https://m.edsoo.ru/e167635b

bubmuorexa [JOK
https://m.edsoo.ru/da2c70e4

bu6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

bu6mmoreka [JOK
https://m.edso0.ru/328e653a

bubmuoreka [JOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18 Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtu3zanus u 0000IIeHUE 3HAHUIA bubnmoreka [JOK
10 TeEMeE https://m.edsoo.ru/8d2c6a3a
KontposnbHas pabora 1o temam
"Crpoenue atoma. Ilepuoanuecknii

20 3aKkoH U [leproauyeckas cucrema bubnmoreka [JOK
XUMUYECKHX djieMeHToB J[. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeliecTna.
MHuoroo6pa3ue BemiecTn"
Krnaccudukanus XHMAYECKAX PEaKIIHiA
B HEOPTraHUYECKON U OpraHNYeCKOn

91 XUMUHU. 3aKOH COXPaHEHUS MacChl bubnuorexa [JOK
BENIECTB; 3aKOH COXPAaHEHUS U https://m.edso00.ru/6335cdd2
MPEBpaIICHHS SHEPTUU TIPU
XUMHUYECKHUX PeaKIHsIX
Tennosie 3 PEKTH XUMHUECKUX

22 peakuuii. TepMoXUMHYECKUE bubmmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brraucnenus o ypaBHEHHUSIM

23 XUMHUYCCKHUX PEaKIHi 1 bubnnorexa LIOK

https://m.eds00.ru/87b13954

TEPMOXHUMHYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peaklinu, eé

24 3aBUCUMOCTH OT Pa3IMYHBIX (HaKTOPOB.
Karanus u karanuzatopsl

25 ['oMoreHHbIC U TETEPOreHHbIE PEAKIINU

26 [TpakTrueckas padota Ne 1 o reme bubnmnoreka [[OK

"BnustHue pa3nuyHbIX pakToOpoB Ha

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



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTh XUMHYECKOU peakiun"

OO6partumble 1 HEOOpaTUMBbIE peaKIIUu.

bubnunorexa LIOK

27
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckas padota Ne 2 o reme
28 "BiusiHre pa3auuHbIX (PaKTOPOB HA bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS TUCCOLIUAIHS.
29 CI/IJIBHI;:IG U ciabbie 3JI1[eKT (I;IJII/I:BI bubmorexa [TOK
P ' https://m.edso0.ru/5f766bdf
CreneHp IUCCOLUALINN
HNonnoe npoussenenue Bojbl. Cpena
30 BOJTHBIX ECTBO :B Bomo ﬂo HBII;I ’ bubmmorexa I[JOK
A P POB. BOLOPOA https://m.edso00.ru/3966ca89
nokaszareins (pH) pactBopa
I'maponm3 coneii. Peakmun,
31 li§ ofeKan Ue B pacTBOpax bubmmorexa LIOK
P m P P https://m.edso00.ru/09d5a9bd
AIIEKTPOIIUTOB
[TpakTuueckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIIMU B PACTBOPAX bubmmorexa [JOK
"p B P P https://m.edso0.ru/2e3daeb0
AJIEKTPOJIMTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIILHBIE
33 eakIuu. BaxxHeHme OKUCIuTeu u bubmorexa [TOK
PeAKIHL. https://m.eds00.ru/56226060
BOCCTAHOBUTEITH
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bu6nuoreka [IOK
MOHHOTO0) OanaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3aa4 pa3au4HbIX TUIIOB bubmmorexa LIOK
AP https://m.edso00.ru/5a859d16
37 Pemienue 3a1au pa3auvHbIX THIIOB bubnmoreka [JOK


https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

38

39

40

41

42

43

44

45

46

Cucrematusanus 1 0000IIeHNE 3HAHUN
1o teme "XuMHuueckue peakuuu'

KoHnTtponbHas pabora 1mo Teme
"Xumuueckue peakuun'

ITonmoxxeHre HEMETAIIOB B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
snemenToB JI. . MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusznyeckue CBOMCTBA HEMETAIIOB

AJTOTpOIUS HEMETAJUIOB (Ha MpuUMepe
KHCTI0poJia, cephl, hocdopa u
yriaepoja)

Bonopon: momydenue, pu3ndecKue u
XMMHYECKHE CBOMCTBA. [ 'napuabl

I"amoreHsr: HaX0XXIACHHUC B IIpPUPOAC,
CIIOCOOBI IOJIYy4YCHU, (I)I/I3I/IquKI/IC n
XHMHYECKHE CBOMCTBA

I"anorenoBomopoabl. Baxuenmue
KHCIIOPOJICOICPKAIITUE COCTUHCHUS
raJoreHoB

JlaGopaTopHbie U IPOMBITIICHHBIE
CIOCOObI OTYyYEHHS TaJOTeHOB.
[IprMeHeHre TaToreHOB U UX
COECIUHEHUN

[Tpaktudeckas padora Ne 4. Pemenue

JKCIIEPUMEHTAIBHBIX 33124 110 TEME
"Tanmoreus!"

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

but6mmoreka [JOK
https://m.edsoo.ru/c161eb85

bubnunoreka [JOK
https://m.edsoo.ru/a8a0a930

bubmuoreka [JOK
https://m.edsoo.ru/8ca2dcad

bubmuoreka [JOK
https://m.edsoo.ru/ef92c91c

but6mmoreka [JOK
https://m.edsoo0.ru/0aa8f613

bu6mmoreka [IOK
https://m.edsoo.ru/4e223795

bubmnoreka [JOK
https://m.edsoo.ru/6b3255e6

bu6mmoreka [JOK
https://m.edsoo.ru/6971aca4

bubnuorexa [JOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatopHsie u
MIPOMBINIJICHHBIE CIIOCOOBI MTOTYYCHHSI,

but6mmoreka [JOK

47
buznyecKue 1 XUMUIECKHE CBONCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHe KUCIOpoaa U 030HA

bu6nunoreka [JOK
48 Oxcuapl ¥ IEPOKCHUIBI
A P A https://m.edso0.ru/5c8816a0
49 Perrenre 3a1a4u pa3jInvHBIX THIIOB bubmorexa LHOK
adp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJeHUE B IPUPOJIE,
50 cncr))co6m TIOJTYYCHUS ql))ml;qecxne u bubmmorexa [JOK
. . https://m.edsoo.ru/46afael6
XUMUYECKHE CBOKCTBA
but6mmoreka [JOK
51 CepoBo1opo, CyIb(PUIbI
POBOZOPOZL, CY L (U https://m.edso00.ru/7c875999
Kucnopoacoaepxaniue coeTMHEHUS
52 cepol (I;CO6CHHIZ)CTI/I CBOMCTB CEpPHOM bubmorexa LHOK
PP P https://m.eds00.ru/8cfa2548
KHCJIOTBI
[Tpaxtrueckas padota Ne 5. Pemenne

53 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME bubmorexa [TOK

" P . f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHUs
A30T: HaX0XJICHHUE B TIPUPOJIC,

54 CIocoObI MOJTydeHUsI, PU3NUECKHUE U bu6muoreka [{IOK
XHMUYECKHE CBOMCTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepsxkariue coeauHESHHAS

55 azora pOcoGeH}II)OCTI/I CBOICTB a30THOM bubmorexa TIOK

i https://m.edsoo.ru/e2965afe
KHCIJIOTBI
56 [TpyuMmeHeHne a30Ta U €ro COETUHEHU. bu6mmoreka [IOK

A30THBIE yIOOpEeHHUSI

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



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

dochop: HAXOKICHUE B IPUPOJIEL,
CHOCOOBI MOMyYeHHUsI, PUIUIECKUE U

but6mmoreka [JOK

57
XuMH4eckue cBoiictBa. Dochuapt u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl dhocdopa,

58 (1)00(1)?) c(cl)) e(bmz ne KucioTel. Conun bubmmorexa [TOK

p If prratn ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KUCTOTHI

59 [Tpumenenue docdopa u ero bubnmoreka [JOK
coenuaeHnil. dochopHbie yanoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuueckas padora Ne 6. Pemenue

bubnunoreka [JOK
60 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
https://m.edso0.ru/8175ac3f
"A3zot u pochop u ux coequHeHUS"
VYriepoa: HaxoXIeHUE B MPUPOJIE,

61 QJUTOTPOITHBIE MOIU(PUKAIINH; bubnmoreka [JOK
(bu3HYecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yriaepoga(ll), oxen

62 e Jj)ya(l\rl)) . (OJI)BHaSI KiCHOTa u eé bubmmorexa [JOK
YHIEpon - YT https://m.edsoo.ru/dba58adf
COJIH

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa TOK

Aatp https://m.eds00.ru/6029b609
Kpemuuii: Hax0oxXaeHHE B IPUPOJC,
64 CIfOCO6bI 0T elfm qmsnzefm?e u Bubnmorexa LIOK
YACHI, https://m.eds00.ru/143558ab
XUMHUYCCKHE CBOKCTBA

65 Oxkcua kpemuaus(1V), kpemaueBas bu6muoreka [{IOK
KHCJIOTa, CUITMKATBI https://m.edsoo0.ru/3170e7b1
IIpuMmeHeHne KpeMHHUS U ero bubnmorexa LIOK

66 P P https://m.eds00.ru/393cdac0

coenuHeHuil. CTEKI0, €ero nojay4eHue,

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



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BHUObI CTCKJIa

67 Pemenue 3amad pasianyHbIX TUIIOB bubnmorexa LIOK
A8t p https://m.edsoo.ru/b624f801
68 CucremaTtu3anus u 0000IIeHUE 3HAHUIA bubmuoreka [JOK
o teme "Hemertaniasr" https://m.edsoo.ru/6e864db5
69 KonTponbHas paboTa no teme Bu6muoreka [IOK
"Hemeramnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJILHON bu6muoreka [{IOK
paboThI, KOPPEKIUS OIIMOOK https://m.edsoo.ru/2b7e9510
ITono>xeHue MeTaIOB B
[Tepuonnueckoi cucTeMe XUMHUYECKHUX
71 3eMeHTOB. OCOOEHHOCTH CTPOEHUS Enbmrorexa ITOK
' p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAIUIOB
OO6mue ¢puznueckre CBOMCTBA
12 MmeTauioB. [I[puMeHeHne METAJLIOB B buGnnorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnmoreka [JOK
METAJIIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amad pasianyHbIX TUIIOB bubnnorexa LIOK
A8t p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUN DA HAIPSHKESHUH
75 MeTaJ'IJI'I)OB OOmue CHOI::O6I>I nf))n €HUS buGnnorexa LIOK
- ot yi https://m.edsoo.ru/94eb377a
METAJUIOB
OO6mmas xapakrepucTuka MmetamioB |A-
76 rpymis! llepuoanyeckoi cucteMsl bubnuoreka [IOK

XUMUYECKHX ieMeHTOoB. Harpuii u
KaJuil: moiny4yeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

77

78

79

80

81

82

83

84

85

XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHUC
MMPOCTHIX BEHICCTB U UX COGIII/IHGHI/II\/’I

O6mras xapakrepuctuka metawioB | A-
rpynnsl [lepuoandeckoi cuctembl
XAMHUYECKHUX JIEMEHTOB. Maruuii u
KaJIbIUil: ony4deHue, pu3nieckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUI

JKécTkocTh BOMBI U CIOCOOEI €€
yCTpaHCHUS

AIOMUHUN: TIOTy4YeHue, (pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

AmpoTtepHbIe CBOICTBA OKCHIA U
TUIPOKCHU/IA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTIOMUHUS, UX
IIPUMEHEHNE

Pemienue 3amau PAa3JIMIHBIX TUIIOB

[Tpaxtuueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeME
"MeTauibl TJIaBHBIX HoArpymnm"

OO0m1as XxapakKTepuCTUKa METAIIIOB
no6ouHbIX noarpym (b-rpymm)
[Tepuoanyueckoil CUCTEMbI XUMHYECKUX
HIIEMEHTOB

duznueckre 1 XUMUYECKHE CBOMICTBA
XpOMa M €ro COeTMHEHUN, X
MIPUMEHEHUE

Baxueiime coeMHEHNs MapraHia.

but6mmoreka [{IOK
https://m.edsoo.ru/7c3e49¢c0

but6mmoreka [{OK
https://m.edsoo.ru/c74bfae9

bubmoreka [JOK
https://m.edsoo.ru/0e79b266

bubmuoreka [JOK
https://m.edsoo.ru/5d12d318

but6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bubmuoreka [JOK
https://m.edso0.ru/610d7431

bubnunoreka [JOK
https://m.edso0.ru/9911bef3

bubmnoreka [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
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[lepmanranat kanusi, €ro
OKHUCJINTENbHBIE CBOUCTBA

duznyeckre 1 XUMUYECKHE CBOMCTBA

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

bubmuoreka [JOK

86 xKenes3a u ero coenuHeHui. [lomyuenne
g i https://m.edsoo.ru/1b7f8741
U TIPUMEHEHUE CIIaBOB jKele3a
®du3nuecKue U XUMHUYECKHUE CBOMCTBA
87 MeIU U €€ COEQUHEHNN, NX bubmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIpUMEHEHNE
®du3ndecKue 1 XUMHUYECKUE CBOMCTBA
IIMHKA U €ro COeIUHEHUH, NX bubnunorexa LIOK
88
IIpUMEHEHNE. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[Tpaktuueckas padora Ne 8. Pemenue
bubmmoreka [JOK
89 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
90 Pemrenue 3a1ayu pa3anvHBIX THIIOB bubmorexa [TOK
Aatp https://m.edso0o.ru/a8b83d83
O00011IEHNE U CUCTEMATHU3ALUS
91 M3yYEHHOT0 MaTepualia 1o TeMe bubmorexa [TOK
oy O MATep https://m.eds00.ru/e91fe975
MerTaniasl
92 Konrponbnas pabora no reme bubnuoreka [IOK
"Meramibl" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubnuotexa [JOK
93
paboThI, KOPPEKIIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecieueHUN
94 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA. bu6mmoreka [IOK

ITonsrue o HAayY4YHBIX METOAax
HCCICI0BaHUsA BEIICCTB

https://m.edso00.ru/080fe1f0
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HaquHe MMPUHIUIIBI OpraHUu3alu
XUMHUYCCKOI'0 MpOrU3BOJACTBA.

but6mmoreka [JOK

95 1
[TpoMmsblIIIIEHHBIE CITOCOOBI MOTyYEHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMHUECKOE 3arps3HEHUE
96 OKPYXKAaIOIIENH CPEABI U €T0 1 bubmmorexa TTOK
Py IH pea https://m.edsoo.ru/9f11bf51
MOCJIEACTBUSI
97 XuMHus ¥ 3J0pOBbE UEIOBEKA. 1 bubmuoreka [JOK
JlekapcTBEHHBIE CpEICTBA https://m.edso00.ru/a6552721
08 Xumug . Poias xumMun B 1 bubnunorexa LIOK
o0ecrieueHnn MUIIEBOI 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bu6muoreka [IOK
cpencrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENBCTBE. BaxHelime
100 CTPOUTENLHEIE U KOHCT HOHHEIE 1 bubmorexa TTOK
p Py https://m.edso00.ru/61e69003
MaTepHuabl
XHUMHS B CEIILCKOM XO3SICTBE.
101 Oprannyeckre 1 MUHEPAIILHBIE 1 bubmiorexa HOK
p p https://m.edsoo.ru/fd39587d
yao0peHus
102 CucremaTtu3anys 1 0000IICHUE 3HAHUMA 1 bubnuorexa [JOK
110 TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
oOpa3zoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

OCHOBOTIIOJIAralolue MOHATHS (XMMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIA ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATEIBHOCTb, CTETEeHb OKHCIICHUS,
XUMHUYECKas CBA3b (G- U T-CBA3b, KpaTHBIE CBS3U), THOpUAM3AIIMSL
aTOMHBIX OpOuTaneil, KpHucTalUTMYecKas pemeTka, MOJIb, MOJISpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHILEHTPALUS, PacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUAPATHI, YTJIEPOIHBIHA
CKeneT, (yHKIMOHANbHAs TpyMMa, paguKkai, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psJl, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCTIOPOJI- U a30TCOAepkKallue COSAUHEHHsI, OMOIOTHYECKH aKTHUBHBIE
BellecTBa (yriaeBoIbl, KUPbI, OETKK), MOHOMEp, TOJIUMED, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHECHHS, KPEKUHT, pU()OPMUHT, THIIBI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
HHIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTUMbIe ¥ HEOOPATHMBIE), PACTBOP, DJICKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPONIUTUYECKAsT AUCCOIUAIIMS, CTETIEHb UCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTEINIb,  JJIEKTPOJU3, CKOPOCTh XHUMHYECKOH  peaKiud,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOEHHUS OpPraHUYECKHUX
BemiectB A.M. BbytnepoBa, Teopus 3IEKTPOIUTHYECKON AMCCOIUAIINH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeXKAIMEe B OCHOBE MOHUMAHMS NPUYMHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BElIECTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

NpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHUHETHYCCKHUX 3aKOHOMEPHOCTIX nux



1.4

1.5

2.1

2.2

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(baKTOJIOTUYECKHE CBEIACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYCHHH U
0€e30MacCHOM  HCIIOJB30BAHMM  BAXKHEHINIMX  HEOPraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITeNbHOCTU

YCJIO0BCKa

o0IIre Hay4dHble MPUHIMIBI XUMUYECKOTO MPOM3BOJACTBA (Ha MpUMEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IepepaboTKu
He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC ITIPHU3HAKKM W  B3aMMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
INPUMCHATL COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIIMCAHUHW CTPOCHHUA U
CBOICTB HCOPTraHNYCCKUX U OPTaHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUECKMX 3HAHUM C TOHITUSIMU U MMpEaACTaBJICHUAMU
APYyrux mnpeamMeToB AJIsL 0oJiee OCO3HAHHOTO MOHUMAHHS M OOBSICHECHHS

CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUPA

3.1

CdopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

HAanMMCHOBaHUsA XHMHUYCCKHX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOTO COXO3a
TeopeTHHGCKOfI u HpHKJ’I&I{HOﬁ XMMHU W TpPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJacCaM OpPraHu4€CKux u

HCOPTaHNYCCKUX COE€AUHEHUI

3.2

4.1

4.2

4.3

XMUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHMS (POPMYNI HEOPraHUYECKUX
BEIIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILEHHBIX

Y CKEJIETHBIX) (hOpPMYJT OPTaHUYECKUX BEIIECTB
CdopMupoBaHHOCTH YMEHHSI KIACCU(DUIIUPOBATE:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPUTEPHUH TS KIacCu(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
OpPraHUYeCKHE BEIIEeCTBA, CAMOCTOSTEIILHO BHIOMpAaTh OCHOBAHUSA U
KPUTEPHUH TS KIacCu(DUKAIIN U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpU3HAKaM (YHCIYy U COCTaBY PEarHpYyIOIIMX BEIIECTB,
TerIoBoMy 3(pQeKTy peakiuu, HW3MEHEHHIO CTETEHEH OKHCIICHUS

AIIEMEHTOB, 00PATUMOCTH PEAKILIMH, YUACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKHUX dJ1eMeHTOB 1 — 4 nepuonos [lepuonuueckoit cuctemsr . 1.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, JHEPTETUIECKUE YPOBHU



7.1

7.2

7.3

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MMHU COEIUHEHUH I10
HeproaaM | Tpymninam

ChopMUPOBAaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUECKUX
peaKiuii ¥ pacKpbIBaTh UX CYLUTHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OayaHca 3TUX PeaKInui

YpaBHEHUs] PEaKUMi pa3IWYHbIX THUIIOB; IIOJHBIE W COKpAIIEHHBIC
YpaBHEHHUS peakluii HIOHHOTO OOMEHa, YUUThIBasl YCIOBHSI, IPU KOTOPBIX
9TU PCaKMU UAYT JO KOHIIA

peakuuil THIpOJu3a, peakluil KOMIUIEKCooOpa3oBaHUsl (Ha MpHUMeEpe

THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

8.1

8.2

10

10.1

10.2
10.3
10.4

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

Ha KOHKPETHBIX TIPUMEpPAaX XapakKTep 3aBUCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPTraHMYECKUX COCOUHEHHH OT KpaTHOCTU U THIIA
KOBaJICHTHOU CBSI3H (G- U T-CBSI3H), B3aUMHOTO BIIUSIHUSL AaTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE€ OT 0OCOOCHHOCTEN peain3alliy pa3InuHbIX

MEXaHU3MOB NIPOTEKaHMsI peakLuit

XapaKTCPHBIC XHUMHUUYCCKUC CBOICTBA BEIIECTB COOTBETCTBYHOIIINMHA

JKCIIEPUMEHTAMMU U 3aIUCAIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPU30BaTh COCTaB M Ba)KHEHIIHE
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpynIaM COeIUHEHHH (TIPOCThIE BEIIEeCTBa, OKCUIBI, THAPOKCHIBI, COJIH,
YTJIEBOJOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, PEHOIIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE A(UPHI, JKUPBI, YIICBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OCJTKH)

CpopMUpPOBAaHHOCTH YMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM M ypaBHEHHMSM XHUMHUYECKHUX PEaKIUN C HCIOJIb30BaHUEM

(I)I/IBI/I‘-IGCKI/IX BCIIMYWH!

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIH OJTHO
W3 UCXOAHBIX BEIIECTB JIAHO B BUJIC PACTBOPA C ONPEIeIEHHON MacCOBOM

JTOJICH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )
MaccoBOW WM 00BEMHOM 10U, BHIXO/1A MPOAYKTA PEAKIIMU
TEIUIOBOTO 3P eKTa peaKimii

00BEMHBIX OTHOILIEHUM ra30B

10.5

M0 HAXOXKACHUIO XUMUYECKON (hOpMYJIbI BEIIECTBA



11

Bianenue cucreMoll 3HaHUM O METOJAX HAy4YHOIO IO3HAHUS SBJICHUM
HPUPOBI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HaHUS NPH SKCIEPUMEHTAILHOM HCCIEIOBAaHMM BEIIECTB M JUIS
OOBSICHEHHS] XMMUYECKUX SIBJICHUH, HMEIONIMX MECTO B MpHUPOJE,

HpaKTHqGCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBC@}IH@BHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHSATh (MCIOJIB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEIIECTB JUISl SKCIEPUMEHTAILHON NPOBEPKHU
TUINOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHBIC XUMUYECKUE 3HAHWS JIsi OOBSICHEHUS M TPOTHO3ZUPOBAHHS
SIBJICHUM, MMEIOIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; IJIsl TMPUHSATHUS

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyalusX, CBA3aHHBIX C XHMHUEH

13

14

CdhopmupoBaHHOCTS yYMEHHUS TUTAHHPOBATH W TPOBOJUTH XHUMHUYECKUN
OKCHEPUMEHT (IIOJIyYCHHE W H3YYCHHUE CBOMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIMX OPraHMYSCKUX BEIIECTB,
pelicHue AKCIEPUMEHTATBHBIX 3aJa4 10 pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOMIOACHHEM TMPaBUI
O0e3omacHOrO  oOpaimieHusT ¢  BeHeCTBAaMH W JIAOOPAaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH LIETU UCCIEAOBAHUS, MMPEACTABISATH B
pa3nuyHOi (GopMe pe3ynbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh U

OLCHHUBATb UX NTOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISTH LIEIEHANPABICHHBIN MONCK
XUMHUYECKON MHPOpPMALIUU B PA3TMYHBIX UCTOYHUKAX (HAayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeAcTBa MaccoBOi uHbopMaluu, cetb MHTepHET 1
JIpyrue), KpUTHYECKH aHAJU3UpOBaThb XHUMHUYECKYI0 HH(OpMaIHUIO,
nepepabaTeiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHOM

yaeOHOM 3amaueit

15

ChopMHPOBaHHOCTE  yMEHHSI  NPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLCHMBaThb HHPOPMAIMIO C TMO3MLUH 3SKOJOrMYECKOH Oe30macHOCTH
HOCJIEACTBUM OBITOBOM M NPOU3BOJICTBEHHOM MEATEIBHOCTH YENIOBEKA,
CBSI3aHHOM C TiepepaldoOTKOil BellecTB; CPOPMHPOBAHHOCTb YMEHHI
OCO3HaBaTh  OMNACHOCTb  BO3ACHCTBUS  HA  JKUBbIE  OPraHU3MBI
ONpeAETEHHBIX BEILIECTB, IOHMMAas CMBICH T[IOKa3arens MpeaeabHOM
JIOHyCTI/IMOﬁ KOHIOCHTpAallM, W TOACHATbL Ha I[IpUMEpax CIIOCOOBI
YMEHBIIEHUS U NPEIOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

11

TeopeTI/I‘leCKI/Ie OCHOBBI XUMHH

Crpoenne BemiectBa. CoBpeMeHHass MOJIENIb CTpOEHUs atoma. PacmpeneneHue
AJIEKTPOHOB 10 JHEPreTHYecKUM YpoBHAM. Kiaccupukanus XuMUYECKUX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
sneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSIHMS aTOMOB. OJIEKTPOHHAS

KOH(bHpraLII/ISI atoma. BaneHTHbIe SJICKTPOHLI

1.2

[lepuonnueckas cucreMa xumudeckux dnemeHTtoB .M. Menaeneesa.
Ousnyecknit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnbl 1
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB M HX COCIWHEHUH I10
nepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

BCIUICCTB, BOOOPOJHBIX COCIII/IHGHI/If/'I, BBICIIUX OKCUAOB U THAPOKCHUIOB

1.3

14

1.5

BanentHocts. DnekTpooTpunateabHOCTh. CTENeHb OKUCIECHUS

Buabl xumudeckoil cBA3u (KOBaJ€HTHAsl, MOHHAs, METAJIMYECKAsl, BOJIOPOHAs)
1 ME€XaHU3MBI €€ o0pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoeicTBIsA. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpOeHHUs. THMbl KpUCTAIITUYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEIETKU

Xumnueckas peakuus. Knaccudukanus XUMHYECKUX peakuuii B

HEOPraHUYECKON U OPraHN4eCKON XMMHUHU. 3aKOH COXPaHEHMSI MACChl BEILIECTB

1.6

CKOpOCTb peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (JaKTOPOB

1.7

1.8

1.9

1.10

1.11

1.12

TennoBsie 3¢ (HeKTh XUMUYECKUX peakuil. TepMOXUMHUECKHEe ypaBHEHUS

OOpatumble peakuuu. XUMHYecKoe paBHOBecue. DakTophl, BIHAIOIIME Ha

COCTOsIHUE XUMHUeCcKoro pasHoBecus. [Ipunuun Jle [Ilarense

Onektponmtrueckas aucconuanus. CunmpHble W ciiadbie 3yekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEILECTB: KHCHas, HEUTpasibHas, Iieno4yHas. CTeneHb
qucconuanyy. Peaknpu HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bomoponnsiii mokazatens (pH)
pacTtBopa

CriocoOblI BeIpaKeHHUsT KOHIIGHTPAIIMK PACTBOPOB: MaccoBas 0JIsI pACTBOPEHHOTO
BEIIECTBA, MOJIApHAss KOHIEHTpauusa. HacbeleHHble YW HEHACBIIIEHHBIE

pacTBOpbI, pacTBOpUMOCTh. Kpucramioruaparst

OKHUCIUTEIIFHO-BOCCTAHOBUTEILHEIC pEeaKkunu. HOBG,I[CHI/IG BCIICCTB B Cp€aax C

pasHbIM 3HaueHueM PH. MeToabl 2IeKTpOHHOTO OanaHca



1.13

2.1

2.2

2.3

2.4

DNEKTPOIJIN3 pPACTBOPOB U PACIIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

Knaccudukanus HeopraHmueckux coequHeHnii. HomeHknatypa HeopraHM4ecKux
BEILIECTB

XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATpWid, Kalui, KaJbIHH,
Mar"vii, aJTlOMHHHHA, IIUHK, XPOM, JKeNe30, MeIb) U MX coequHeHuil. OOmue
CHOCOOBI MOJTYyYEHUS] METAJIIOB

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TAJIOTCHOB, CEpPbI, a30Ta,
dbochopa, yrimepoga W KpEeMHHUS) HM = HX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAITUX KUCIIOT, BOAOPOJAHBIX COSTUHEHUMN )

['eneTnueckast CBsI3b HEOPraHUYECKHUX BEILIECTB, MPUHAIICKALIUX K PA3THUHBIM

Kj1accaM

2.5

#HPar##H#  nenTudukanus HeopraHMYeckux coenHeHni. KauectBeHHbIe

pCaKku Ha HCOPTraHNYCCKUC BCUICCTBA U HOHBI

3.1

OCHOBBI OPraHUYECKON XUMUU

OCHOBHbBIE TIOJIOKEHHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHuit A.M. bytnepoBa. YriaepoaHblil CKEJIET OpraHU4eCKONH MOJIEKYIIbI.
KpatHOoCTh XMMUYECKON CBS3U. S- M P-CBs3uU. SP3-, SP2-, SP-ruOpuaM3aIuu
opOuTasieii aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHust Mosiekys. 'omosoru. ['omonornueckuit psia. Mzomepus u uzomepbl

3.2

[lonsatne o  ¢ysknuoHampHOW  rpynme.  OpueHTanoHHbIE () EKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccu(UKAMU OpraHWMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYeCKUX COEJAMHEHMH (CUCTeMaTHuYecKas) M TpPUBUAJIbHBIE Ha3BaHUSA

Ba)KHEHIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

CBO60,Z[HOpaI[I/IKaHLHLII>'I M HOHHBIH MEXaHHU3MBI pCaKknuu. Ilonatue o

Hykneoguie u anekrpoduie. [pasuno MapkoBuukosa. [Ipasuso 3aifiieBa

Ankanbl. XMMHUYECKHE CBOMCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE paslIoKeHHe, KPEKWHT, u3oMepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Crernudurka CBOWCTB IHUKIOATKAHOB C  MaJlbIM

pasMEpoOM LUKJIA. P CaKU MPUCOCAUHCHHUA U paIUKAJILHOI'O 3aMCIICHUA

3.6

3.7

AnkeHbl. XMMHUYECKHE CBOMCTBA: pEaKLUU NPUCOEINHEHUsS (TaJOreHUPOBAHUE,
TUIPUPOBAHUE, TUAPOTraJOT€HUPOBAHUE, TUApPATALUA), TOPEHUS, OKUCIECHUS U
noauMmepusanuy. I[IpoMblluieHHble M J1a0OpPAaTOpHBIE CIIOCOOBI  MOJIyYEHHS

AJIKCHOB

AJ'IK&,I[I/ICHBI. XHUMHUYEeCcKHe CBOMCTBA AIKaJUCHOB: PpCaKIUKU MPHUCOCIUHCHHA

(ruapupoBaHue, TaJOTEHUPOBAHUE), TOpeHMsT W moiaumepuszauuu. Ilomyuenue




3.8

aJIKaAUCHOB

Anxunpl. XMMHUYECKHE CBOMCTBA: PEaKIMM IPUCOEAUHEHUs (TaloreHUpPOBAaHUE,
THIPUPOBAaHUE, THIPATAIMs, THIPOrajJOreHHPOBaHUE) KaK CIOCO0 IMOMyYeHHS
[IOJINMEPOB M JIPYTUX TOJE3HBIX MPONYKTOB. Peaknuum 3amemenus. I'opeHue
aleTUJIEHA KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJISl CBAPKU U PE3KHU

MCETAJIJIOB. HpI/IMeHCHI/IC allCTHJICHA

3.9

3.10

Apenbl. XWUMHUYECKHE CBOWMCTBa O€H30J1A: pEaKkUuu dSIEKTPOPUIHLHOTO
3aMENICHHs, TPHUCOCIUHEHUs (TUAPUPOBAHME, TajoreHupoBanue). Peaxmus
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyoisa. Ilomydyenue Oenzona.
OcoOEHHOCTH XUMHUYECKMX CBOMCTB crTupoyia. [lommmepwmsarus cTupoda.

Crioco0sl MosTydeHus: U MpUMEHEHUE apOMaTUYECKUX YTII€BOI0POIOB

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHWMHYECKHE CBOMCTBA:
B3aUMOJICIICTBE €  HAaTpUeM KaK CIOCO0  YCTaHOBJIECHHS  HaIMYUs
THIPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CIHOCOO  IOJydyeHUus
pacTBOpUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHusi.
[Tonydyenune oTaHona: peakmus OpPOXKEHHUS TIIOKO3bI, THUApPATAIUS OSTUIICHA.
OTHUIIEHTIINKOJIbL U TIIMOCPHUH KaK MPCACTaBUTCIIU MPEACIbHBIX MHOI'OAaTOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HATpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

3.13

3.14

Anpnerusipl. XMMHAYECKHME CBOWCTBA MPEACNIbHBIX aJIbJICTHUAOB: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIUM HAa KapOOHWIBHYIO TPYIIY (peakuus «cepeOpsHOTO
3epkaiiay, B3aumojeicteue ¢ ruapokcuaoM menu (Il). Tlomydenne npenenbHBIX
QIBJICTU/IOB: OKHUCIICHHE CIMPTOB, THIpATalMs ameThieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKu OKHUCIICHHA allCTOHA

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBONCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHAOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MYpaBbUHOMN KUCIIOTHI.
[TomyyeHnne mnpeneNbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albIAETUI0OB. BpIcIine npeneiabHbe U

HeTpeAeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble 3¢pupel U kupbl. CrnocoObl MOJYy4YEHHUS CIOXKHBIX A(PHUPOB.
Obpatumocts peakinuu sTepupukanuu. llpuMeHeHue CIOXHBIX 3(QUPOB B
MUINEBOM M TappIOMEpHON NPOMBIIIICHHOCTH. JKHpPBI Kak CIOXHBIE 3(HUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA YKHPOB:
TMJIpUpPOBaHUE, OKUCIeHHe. [Maposin3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJIYYE€HHs COJIEW BBICHIMX KapOOHOBBIX KHCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBbIX KHCIIOT

3.15

XHMMHMYECKHE CBOMCTBA TIUIFOKO3BI: pEaKIMM C Y4YaCTUEM CHHUPTOBBIX U



3.16

3.17

3.18

QJIBJICTUIHON TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIOKO3bI, €€
3HaYeHHUE B KU3HEJEATENIbHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAIOIIME Jaucaxapuabl. [uaposiun3
mucaxapunoB. [Tomucaxapuapl: Kpaxmai, TiukoreH. CTpoeHHe MaKpOMOJEKYI
KpaxMmayia, TJIMKOT€Ha W [eJUToNo3bl. Du3ndeckne CBOWCTBA Kpaxmalia M
O CJJIFOJI03HbI. XHUMHUECKHE CBOMCTBaA Kpaxmajia: THUAPOJIN3, KauCCTBCHHAA
peakuusi ¢ UoAOM. XHMMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOJIU3, MOJIyYCHUE
a¢upoB 1emTroNo3bl.  [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBINA MIETK)

AMHHBI. AMUHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpeHHs. AHUIUH Kak TMPEACTaBUTENIb aApPOMATHUYECKUX aMHUHOB.
XWMHYECKHE CBOMCTBA aHWJIWHA: B3aWMOJCHCTBHE C KHCJIOTaMH, OpOMHOM
BoAoH, okucineHue. IlonydeHne amMHHOB aJKWIMpPOBaHHMEM aMMHaka U

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

AMUHOKHUCIOTBI M O€NKU. AMHUHOKHUCIOTHI Kak aM(pOTEepHbIE OpPraHUYECKUe
coequHeHus. OCHOBHbIE aMHUHOKHCIOTHI, oOpasyromiye Oenku. XHUMHUYECKHe
CBOWCTBa OEJIKOB: TUAPONU3, JI€HATypalys, KayeCTBEHHbIE (LBETHBIC) PEAKLIUU

Ha OenKu

CrpoeHue U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB IOJHMMEPOB OT
cTpoeHHs MouyieKyd. OCHOBHBIE CIOCOOBI TOJNYYEHUS BBICOKOMOJEKYISIPHBIX
COEMHEHHI: peakluy MOJMMepU3alud U MojduKoHaeHcanuu. Knaccudukarms

BOJIOKOH

3.19

#HPar##H#  nenTudukanus opraHMuecKux coequHeHni. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClio3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

4.1

4.2

4.3

4.4

['eneTnueckas cBsI3b MEKy KlIaCCAMU OPTAHUYECKUX COCMHEHUHN
XUMUS U )KU3Hb

XuMmusi B ToOBceIHEBHOM >xu3HHU. [lpaBuna Oe3omacHOM paboOTBl € €IKUMH,

TOpHOYMMU U TOKCUYHBIMHA BCUICCTBaAMU, CPECACTBAMU OBITOBOI XMMUHU

XHUMHS U 300pOBbe. XUMUSA B MEAULMHE. XUMHS U CEIIbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XWUMHS M JHEPreTHKa: MPHUPOIHBIA M TOMYTHBIM HEe(TIHOM
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepaboTka (MPUPOIHBIC
WCTOYHUKHU YTIIEBOJOPO/IOB)

XUMHUA W DKOJOTHs. XUMHUYECKOE 3arpsA3HECHHE OKpYXKAloIeW cpelbl U €ero
nocaencteus. Oxpana ruapocdepsl, MOUYBBI, atMocdepsl, (Iopsl U (GayHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobiema OTX0M0B W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIrun

O6H_II/IC NpeACTaBJICHUA O IPOMBIIIJICHHBIX crocobax IMMOJYYCHUA XUMHYCCKUX



5.1

5.2
5.3

5.4

5.5

5.6

5.7

5.8

BELIECTB (HA NpPUMEpE IPOU3BOJCTBA aMMHaKa, CEpHOW Kuciaorel). Y€pHas u
nBetHas — Merauryprus.  Crekiio ¥ CWIMKAaTHas  IPOMBIIUICHHOCTD.
[IpoMbinennass ~ opranuueckas  xuMmua.  CpIpp€ I8  OpraHU4ecKoOu

MPOMBIIITICHHOCTH
H#HPar#H## Tunel pacu€THBIX 3a7a4

#H##Par###PacuéThl Macchl BelIeCTBA WIM 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MACCE WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU

BELIECTB
##HPar##HPacuérel TeruoBoro 3G dexTa peakuu
#H#HPar##HPacuéTpl 0ObEMHBIX OTHOILICHUH Ia30B MPU XUMUYECKUX PEAKIHIX

###Par###Pacuétel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB

pCaKknuuu, €CJIi OAHO U3 BCIICCTB JaHO B M30BITKE (I/IMeeT HpI/IMeCI/I)

###Par###PacuéTsl MaccoBOU WM 0OBEMHOM TONM BBIXO/1a IPOAYKTA PEAKITUN

OT TCOPETUYCCKHU BO3SMOKHOTI'O

#i##Par###Pacuérel Maccel (00bEMa, KOTUYECTBA BEIIECTBA) MIPOYKTA PEaKIUH,
€CJIM OJIHO M3 BEIIIECTB JJAHO B BUJE pACTBOpPA C OMPEACIEHHON MacCOBOM J10JeM

PacTBOPEHHOTO BEIIECTBA

#H##Par###PacdéThl C CTIOIb30BaHUEM TIOHITHI «MacCOBasl IO, «MOJIIpHAs
KOHIIEHTPAIUS», «PACTBOPUMOCTHY

#H##Par#H##HaxoxneHre MOJEKyIIPHOM (POPMYIIBI OpraHUIECKOTO BEIIECTBA M0
€ro INIOTHOCTHU U MaCCOBBIM A0JJAM 3JICMCHTOB, BXOOAIIIUX B €I'0 COCTAaB, UJIU I10

MIPOYKTaM CTOPAHUS



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






