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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
obOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CPEIHETO o011ero
obpazoBanuA(POIl COO), npencraBiaeHHbIX B PeaepabHOM roCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa30BaTENIbHBIX OpraHu3anusx Poccuiickoi
denepalvy, peamu3yIOIMUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPaMMBbI, 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 ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npo¢uiabHOr0 OOydYeHusi, MPHU3BAHO O00ECIeYnTh O0O0Ie00pPa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO  JUJIs
aJlanTaluyi uX K OBICTPO MEHSIOIIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHHM3aluax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHOM U3 NPUOPUTETHBIX AUCIHUILIUH.

B nmporpaMme 1Mo XMMHM Ha3HAu€HUE TMpeAMETa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUM C  OCHOBOIOJIATalOIIUMHU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COAepKaHus,
pe3yiabTaToB OOydeHHMs M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCSA CJIEIYIOLIME BBINOJHIEMbIE MPOrpaMMoON IO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecreynBaeT
NOJIy4eHHE TNPEJICTABIICHUS O LENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHUsi, BOCIUTaHUS U PAa3BUTHUSL 00YUAIOLIUXCSl 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; TOJIXO0/I0B K (HOPMHUPOBAHHUIO COJIEPKATEIHLHON OCHOBBI
KOHTPOJII U OUEHKM OOpa30BaTENbHBIX JIOCTHXKEHHI oOydarouuxcs B
pamMKax HTOTOBOHM arrectaiui B (OpMe EIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp>KaHHE, 005A3aTeNbHOE
JUIST W3Y4YeHUS] B paMKax OTACNIBHBIX MpoQiIei, mpeaycMaTpUBacT
pacnpesieieHue M CTPYKTypUpOBaHHE €ro Mo KjaccaMm, 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 MOCTPOEHUS 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 ~ PE3yJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTeIbHOU
IPOrpaMMBbl CpEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHUCTBUA  OOYyYarolIErocss IO OCBOECHUIO
CoJIep KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpefelaMH YCTAHOBJIEHHOM MporpaMmMoll 1O XHUMHH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJAEpKaHMs y4eOHOTOo mpeaMmera
«XuMHuA» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapHAaTHBHOM COCTaBIISAIOILEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUHM C HANPABICHHEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBM ¢ KoHuentyainbHbIMM TnosiokeHusamu PIr'OC COO o
Ha3HAYeHUH TPeaMeTOoB 0a30BOoro M yriayOJaEHHOrO YpOBHEH B cuCTEMeE
nuddepeHupoBaHHOr0 OOyYEHHs Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUS
XUMHUSI Ha YpOBHE VYINIYOJIEHHOTO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHd B paMKaxX M3yYEHHsS CHEUUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLIMIUIMH B By3aX U OpPraHU3alUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpazoBanusa. B 3Toil CBsA3M u3yueHHe mnpeameTra «XUMHUSD» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHWe TEOpEeTUYEeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BHIOPABIIMX OMpPeneaEHHbIN mTpoduiib
oOy4eHHMsI, B TOM YUCJIE C EPCIIEKTUBOM MOCIETYIONIEr0 NOJIYyYeHUs] XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3alUsIX NpodeccuoHaIbHoro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mMmiIaHUpPYyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeNbHONM MPOrpaMMbl CpPEJHEro o00IIero 00pa3oBaHUs
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIMTAHUS U COLIMAIIBHOIO Pa3BUTHs O0ydarolIMXcs, Ha (OPMHUPOBAHUE y HHUX
OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHHM paldOHATM3alUKd y4eOHOro Tpyda U
O0OOIIEHHBIX  CIOCOOOB  JESATENIBHOCTH, HUMEIOIIMX  MEXIUCUUIUIMHAPHBIN,
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 3TUX KypCOB B IPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nofokeHuss GI'OC COO o paznmuuusax 0a30BOro W yriayoJIEHHOTO
YPOBHEH U3yU4eHUs IpeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKass XHMHS» COCTaBJISIET COBOKYMHOCTb NPEIMETHBIX 3HAHMM 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 yriayOJn€éHHOM YpOBHE H3yYEHMs MpeaMera obOecreueHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHWH Ha OCHOBE PACIIMPEHMs U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKAHUs PEAKIUM, pacCCMATPUBAEMBIX C TOUKH 3PEHUS. XUMUYECKON KUHETUKU
U TepMOAMHAMHMKHU. V3ydeHune mnepuogudyeckoro 3akoHa u llepuoamueckoi
CUCTEMbl  XHMHUYECKHMX  DOJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUM aToMa. XMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX M3MEHEHUH Npu €€ o0pa3oBaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX IPOLEcCax U NEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUHU INPU PACCMOTPEHHUU PEAKLMOHHOW CIIOCOOHOCTH
COEJIMHEHUN yaenserca 0co00e BHUMAaHKUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yIayOIEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPEAENIEHHOTO poduis (TI1aBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JONOJHEHUH K oOmell cucreme
IPEeIMETHBIX 3HAHMWI) OKa3bIBAIOT BIMSHHE CMEXHbIEC IpeaMeTsl. Tak, Hampumep,
B COJICp’)KaHUM MpeaMeTa ISl KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JbIIoe
3Ha4YeHHe OyIyT UMETh dJEMEHTHl 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 Teopusl (MOJEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAHMM IpeaMeTa g KJIACCOB XUMHKO-
ouonornueckoro npoduist OOJBLINI yJENbHbIM Bec OyleT UMETh OpraHuvecKas
xumuss. B 3TOM cimydae mpeAocTaBiseTcs  BO3MOMKHOCTh g Oolee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3alMM  KJIETKHM  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKUE
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEIKH, YIJIEBOJbl, HYKJIECHHOBBIE
KUCJIOTBl U Apyrue. lIpm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIy)KaT OCHOBOM [UIl W3y4YCHMs
CYILIHOCTH NpoLEeccOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnane ¢opMmupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIeHayYHbIX METO/I0B [TO3HAHUS U OMbITa MPAKTUYECKOTO MPUMEHEHHUS HayUHBIX
3HaHUU U3ydeHHEe MpenMera «XUMMs» Ha YriayOlIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMETaMu, BXOIAIIMMU 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 YpPOBHE OCHOBHOT'O U CpeAHero oOmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3ajaueli NEpBOCTENECHHON 3HAYUMOCTH SIBISIETCSl (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
TOM 3aJaud Ha yriayOJI€HHOM YypOBHE H3yYeHHUs IMpeaMeTa Npeanojaraet
peanu3anunIo TAKUX LeJIeH, KaK:

e (opMupoBaHuE TPEACTABICHHUA: O MaTEPUATILHOM E€IUHCTBE MUDA,
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, CO3JaHNNA HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00€ecleyeHnn palroHAIBHOIO MPUPOJONOIb30BaHMsA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OO0IEH KyJbTypbl U€lIOBEKa, a TaKXKe SKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpese;

e OCBOCHME CHCTEMBl 3HAHUH, 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  TEPMOJMHAMMYECKHUX MU
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLIHM, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00mnx
HAyYHBIX MPUHIIAIIAX XUMUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOI'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMWYECKUX 3HAHUH i1 OOBSICHEHUS
KITFOUEBBIX HMJICH W MPOOJEM COBPEMEHHOM XWUMHUH, HJII OOBSICHCHUS W
MIPOTHO3WPOBAHUS SBIICHUN, WMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHMSI,
aHaIKM3a U OIICHKHU C MO3UIIMKA 3KOJIOTHYECKON 0€30IMacHOCTH MOCIEICTBHMA
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKa, CBSI3aHHOW C
XAMHYECKUM TIPOM3BOACTBOM, HCIIONB30BAaHHEM U  TepepadOTKOU
BCIIECTB;

e yIIyOJICHWE TPEACTABICHWM O  HAy4YHBIX  METOJIaX  TO3HAHUS,
HEOOXOJAMMBIX JUIsl TIPUOOPETEHUS] YMEHUI OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHHUS XHMHUYECKHUX SIBICHUH, HMEIONIMX MECTO B
MIPUPOJIE, B MPAKTUIECKON EATETLHOCTH M TIOBCETHEBHOM KU3HH.

B mmame peammzanuu mepBOOUYEPEAHBIX BOCIHUTATEIBHBIX M PA3BHBAIOIIUX
GyHKIMNA TETOCTHON CHUCTEMBI CPETHEro OO0IIero o0pa3oBaHUs NPH W3YUYEHUU
npeaMera  «XuUMUS» Ha  YIUIyONEHHOM  ypoBHE 0COOyI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE LIETU U 3a7a4d, KaK:

e BOCHHUTaHHE YOEKAEHHOCTH B TO3HABAEMOCTH SIBICHHUU MPHPOJIBI,
YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHYECKUX U
MPUKIAAHBIX HCCIIENOBAaHUNA B XUMHUH, (POPMUPOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIlMM K OOYYCHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHUIO  HAa  OCHOBE  YCBOGHUSA
00I11eUeJIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEHW oOyuaromuxcs, (GOpMHUPOBAHUE y HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIENTHOW MPOo(heCcCHOHATBFHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOTO MPUPOJIONOJIb30BAHUS,
pa3BUTHE IKOJIIOTHUUYECKOHN KYJIbTYphI, MPUOOPETEHNE OMBITa OOIIECTBEHHO-
MOJIC3HOMN AKOJOTMUYECKON AeATCIbHOCTH.

OO1ee YuCIIO YacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUS] XUMUU HA yTIyOJeHHOM
YPOBHE cpeaHero obmiero oopasoBanusi, coctabiser 204 dacos: B 10 kimacce —
102 gaca (3 gaca 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 YIrjiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOYKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OPraHMYECKUX COCIUHEHMSIX. TUMbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINA). TUmbl NEpeKpbIBaHHUS aTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpunHapHasi, ABOMHAs U TpoWHas CBsi3b. CrOCOOBI pa3phiBa CBSI3EH B MOJIEKYJIax
opranndeckux BemecTB. [loHsiTue O CcBOOOJHOM paaukane, Hykieoduie Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OPraHMYECKUX COEOUHEHUH. MonekynaspHble U  CTPYKTYpHbIE  (POpPMYJIBL.
CtpykTypHble GOpMYJBl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaniEHHas,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBinenne o kiaccUpUKaluMu opraHudeckux BemiecTtB. [lonstue o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJIECHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha HUX
OCHOBE, OIBITBI MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IMPU HATPEBAHUU
(miaBneHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJEIICH MOJEKYJ
OpPraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aIKaHOB, SP°-
rUOpUIU3aNHsl aTOMHBIX OpOWTaNel yriepoja, o-cBs3b. dusmyeckne CBOWCTBA
aJIKaHOB.



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

Haxoxnenune B npupojie. CriocoObl OJyUeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOCHHS M XHMHYECKHX CBOMCTB ManbiX (LMKIOMPONAaH, MHUKJIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAaH) LMUKIOATKaHOB. CriocoObl MOJydeHUusl 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
IIPYU JIBOMHOM CBA3M, NOJMMEpU3alMM M OKucieHud. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
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 opOuTaneit yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEAKUMM  NPUCOCOUHEHUs,  JUMEpU3alud 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 popMyia, HOMEHKIATYypa U U30MEPHUSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKybl OeH3osa. dusmyeckue cBoOIlCTBA apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJAOPOJHOM pPaAuKalle, PEAKUWH IPUCOECAUHEHUS, OKHCIECHHE TOMOJIOIOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIBLIE HA IMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCUIBHOH,
TUAPOKCUIIBHOM, aMHUHO- WM HHUTPOTPYMIMbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl MOIyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOIOB.

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



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKHil), pUDOPMUHT, MNHUPOIIU3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyNNy, IHAHOTPYMIY,
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 H3YYEHHS BEIIECTB M HUX MNpPEBpalllCHUN:
n3ydeHue (QU3NYECKUX CBOMCTB YTIIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOIOB Pa3MYHBIX KJIaccoB (oOeciBeunBaHHEe OpOMHON WM
MOJHON BOJBI, pAcCTBOpa IEpMaHraHaTa KaJids, B3aWUMOJICHCTBHE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOoMieHHEe ¢ KoJutekimsamu «Hedpte» u «Yromby, ¢
oOpa3llaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJ
YIJIEBOJIOPOIOB U raJlOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyecKue coeJMHEHUs.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W JTaHoja). ['oMomormueckuid psm, oOmas ¢opMmyrna, H30MEpHs,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHPTOB. BOIOpPOIHBIE CBSI3M MEXAY MOJIEKYJIAMHU CIIAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHUYECKUMH  KHUCIOTaMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKOAb U TriulepuH. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs peaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHue o MexaHHW3ME peEaKIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3M 4esoBeka. (CnocoObl MOJy4YeHHUS U [PUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

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



cBOMCTB (enosa. KayecTBeHHble peakuuu Ha (eHos. TOKCMYHOCTh (eHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. denondopmanbaerumanas cMoa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKIaTypa. PuU3MUEeCKUE CBOMCTBA albJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  aIbJETUAOB U  KETOHOB:  pPEAKUUU
npucoeauHennsa. OKHUCIIEHUE albJAEeru0B, KAYECTBEHHbIE PEAKIIMU Ha aJIbJIETUbI.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aJIbJETUJI0B U KETOHOB.

OHOOCHOBHBIE IpeIebHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HoMeHKIaTypa. Pu3ndeckue cBOcTBa
OJTHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BomoOpoaHble CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepuPUKAUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO pajauKaia.
Oco0OeHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEJEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAaJIbMUTUHOBAsA, OJIEMHOBAs, JUHOJEBAs,
JIUHONeH08as KUCIOThl. CrocoObl OMyUeHUsl U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, HU30MEpHUS U
HOMeHKJaTypa. dusnyeckne M XUMUYECKHE CBOMCTBA: TUIAPOJIU3 B KUCION U
HICJIOYHOM Cpeie.

XKupsl. Crpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpbI B IpUpoIe.

MBpbUT4 KaK COJTU BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEEe ACHCTBUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3za. dusnyeckrue CBONCTBAa U HaXOXkAeHHE B npupoje. DoTocuHTes.
XHWMHUYECKHE CBOMCTBA ITIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U AJIbJICTUIHON
IpyII, CIMPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHnusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBnuBamoIKe U HEBOCCTAHABIMBAOIINE AUcaxapuisl. I 'naponus
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lomrucaxapuapl: kpaxman,
[NIMKOTeH U 1eimoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMICTBA Kpaxmaya: TMAPOJIU3, KAYECTBEHHAsl PEaKIUs C HOJOM. XHMHYECKUE
CBOICTBa LEJUTIOJNO3bL: TUAPOJIU3, ModydeHue 3pupoB uesuiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIMPTA B AJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTA JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJCTUJIbI (C TUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE A(DUPBD).

A30TCoAep:KalIe OPraHn4YecKre COeIUHEeHUs.

AMWHBI — OpraHMYECKHE MPOW3BOJAHBIC amMMuaka. Kimaccudukaius aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moJekyn, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (U3HUECKHUEe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBHUYHBIX aMHUHOB C A30TUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWIMH — TMPEACTAaBUTENIb AMUHOB apomartuyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHoOe BiIMsiHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwinH. CrocoObl
MOJIy4YeHUs] U TpUMEHEeHHe anudarudyeckux aMuHoB. l[lonydyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAelnbHble IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Ou3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.

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

DOKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEHIECTB M HMX MPEBpaIlCHUN:
pacTBOpeHHE OEIKOB B BOJE, JIEHATyparus OETKOB NMPU HArpeBaHWM, IBETHHIC
peakuuu Ha O€NKH, pelieHHe OKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHECHUIY.

BricokoMoJieKyJIIpHbIE COeINHEHMNS].

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: 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. XUMHUECKAN anemeHT. M3oronel. Ctpoenue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Kiaccudukaiys XUMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpeneieHue JIIEKTPOHOB TI0 AaTOMHBIM — OPOHTAJISAM.
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
JA.N. MenneneeBa. CBA3b NEPUOIUYECKOrO 3aKOHA U [leproanueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. J3JHAyYEHUE
nepuoaunueckoro 3akona /.M. 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).

[IpencraBineHre 0 KOMIUIEKCHBIX COeAMHEHUSAX. COCTaB KOMIIJIEKCHOT'O 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. MictuaHble pactBopsl. Ilpencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIIEHTpanus. HaceleHube u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTammoruaparsl.



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

Knaccudukanus XuMH4ecKUX peakiuii B HEOPTraHUYECKOW M OpraHWYeCKOn
XUMUH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W NpPEBpaIICHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKTHl XUMUYECKUX PEaKIUi.
TepMoxuMUYeCKre ypaBHEHHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (haKTOPOB.
['omoreHHbIe U rereporeHHblie peaknuuu. Karanus u kataams3aTopsl.

OOpartuMblie U1 HEOOpaTHUMbIEC peakInu. XuMuueckoe paBHoBecue. KoHncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHICHTPAIIMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle HlaTense.

Onextponutuyeckas gucconmanusi. CuiibHbIE H  CcJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPacTBOPOB: KHCIOTHAs, HEUTpaJibHas,
nienouHas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coseil. Peakiuu
MOHHOTO OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEeBpalllCHUN:
pa3OoKEHUE MEPOKCHAA BOJOPOJAAa B TMPHUCYTCTBUM KaTalIU3aTOpa, MOJEIHU
KPUCTAJUNIMYECKUX PEHIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIeTICHNe
Cpelbl PacTBOPOB C IOMOIIBIK) HHIWKATOPOB, M3YYEHUE BIHMSHUSA Pa3THUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid cucTeMe€ XUMHUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMOB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonmydenne, ¢uznueckne M XUMUYECKHE CBOWMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcTBa. ['mapuusl.
TonnMBHBIE ATIEMEHTHI.

["asnorensl. HaxoxxneHue B MpUpOAE, COCOOBI MOMydeHUus, (HU3NYECKUE U
XMMHUYECKUE CBOMCTBA. [ aJIoreHOBOAOPOAbI. BaxkHEeWIIe KUCIOPOICOACPKAIINE
COEIMHEHHUS TaJoreHoB. JlabopaTopHbie W MPOMBIIUIEHHBIE CTIOCOOBI TOTYYECHHS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopoa, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI TMOJYYEHHS
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 KUCIOTHI MU uUX coyii. OCOOEHHOCTH CBOWMCTB
cepHoM KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHN.

A3zor. Haxoxmenue B mpuponie, CHOCOOBI TMOJydeHUs, (U3UdecKkue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpumMenenue azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MONMydeHUs, (U3HUECKUE |
xumudeckue cpoiictBa. dochunpr m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coeauHeHuit. DocdopHbIe
yaoOpeHus.

Yrimepon, HaxoXAeHHWE B mpupone. AJUIOTPONHBIE  MOIU(DUKAIUH.
®dusznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIN YyToib, ancopOuusa. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YTIJIEPOJOM, U €0
COCIMHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, CrmocoObl MoydeHus, (GU3HYEeCKUE U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHus U ero coeqnHeHui. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0UYeK aToMoB MeTamioB. OOmiue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHUKE.
CrutaBbl METAJLIOB.

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

O6mas xapaktepuctuka MmeTamioB |A-rpynmner [lepuonnueckoit cucTEeMBI
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢GuU3HUECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

OoOmas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX OJJIEeMEHTOB. Marumii W KaJblMii: ToNydeHue, (U3NYEecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCIAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMHUHMIL: TTOTy4YeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AMQoTepHbIE CBOWCTBA 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
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u Juxpomarhbl, UX
OKHCIIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHia M €ro COCAWHEHUU.
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.

du3nyeCcKrne 1 XMMUYECKHE CBOMCTBA MeNIU U €€ coenuHenuid. [lomyuenne u
MPUMEHEHUE MEJIU U €€ COSTMHEHUI.

[Muuk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeneHue
UHKA U €r0 COeIUHEHUMH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB M HX NPEBpALICHUN:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJIe, HM3y4YeHUE KOJUIeKIUMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HICIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAITIOB), B3aUMOJICMCTBUE IIMHKA M KEJe3a C PacTBOpAMU KUCIOT 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€ coeauHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xuMum B o0ecrieueHu yCTOMYMBOTO pa3BUTHS ueoBeuecTBa. [lonsaTue
O Hay4YHBIX METOAaX TMO3HAHUSI M METOJIOJIOTUA HAy4YHOrO HCCIIEI0BAHUSI.
HayuHble IpuHLIKIBI OpraHu3alui XUMUYECKOr0o IPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOYYEHUSI BaKHEHUIITUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKpYXKAlolIEed Cpelbl U €ro MOCJEICTBUS.
Ponb xuMuu B 06ecriedeHnH SHEPTeTUUECKONW O€30MaCHOCTH.

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



XuMHS THUIIA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBBIC 100aBKH. Ponb Xumum B
oOecIeYeHn  MUIIEeBO 0€3011aCHOCTH.

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

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

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUSI.

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

PacuétHrle 3amaun.

Pacuérel: Macchl BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUHU, €CIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuHuM, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OIPEACIEHHOUN
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
HEOpraHndeckod xuMuu B 11 Kilacce oCyIECTBISIETCS YEpPE3 MCIOJIb30BAHUE 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, aHAJIU3, CUHTE3, KJIAacCH(pHUKAIUS, MePHOINIHOCTh, HAOIIOICHHE,
HM3MEpPEHUE, SKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, DOJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUA YPOBEHb,
BEILIECTBO, TeEJNO, O0BEM, arperaTHOE COCTOSIHME BEUIECTBA, WJCANbHBIN Tras3,
bu3nYecKre BEIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: KieTka, opraHus3M, dKOCHCTeMa, onocdepa, MeTaboIHM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIEBOIbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUIEHHOCTD,
dbapMmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



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



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIEI'O OEPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHNUIO; HAIMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

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

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

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SA3aHHOCTEM,
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 U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
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 M HAy4YHOMY HACJIEAUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  JIKCIEPUMEHTAJIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;



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, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIIEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

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

coOmoieHrs TpaBuil 0Oe30MacHOro oOpalieHus C BellecTBaMU 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 HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a]ay
COLIMAIbHOM HAIIPaBIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);

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

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

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
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU Cpebl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUHU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTIEICTBUA MPEANPUHUMAEMBIX JCUCTBUI U MPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO TMPOTUBOCTOSTH HACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
bopMUPOBAHUM PAIMOHATBLHOTO HAYyYHOTO MBIIUJIECHUS, CO3JaHUU IETOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHHCTHUYECKON HANpPABICHHOCTH W BAXXHOM pOJIH B
CO3JJaHUU HOBOM 0a3pl MaTepUaIbHON KyJIbTYphbl, B PELICHUH TI00ATBHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBHM YCHEUTHOTO TPY/Aa U HKOJIOTHYECKH KOMMOPTHON MKU3HHU KAXKJIOTr0 4JieHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro MUpa 1
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C 1EIbI0 MOJYyUYCHUS
JIOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

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

MHTEpeca K OCOOCHHOCTAM TpyJa B paziuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPAKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbIi (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

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

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHMKATUBHBIMH W  PEryJSATUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

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

OmNpeAeisaTh LENH JEITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPHU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONINE TOHITHS JIJIsi OOBSICHEHUS OTACIbHBIX (DaKTOB 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 MPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas QopMmyJsia, ypaBHEHHE XHUMHYCCKOU



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

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUJITAHUPOBAHUS M MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTaT, (opMyIHpoOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

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

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpPATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBbIE IOCOOUS,
pecypebl HTepHETa), aHaMM3UpOBaTh MHPOPMAILIUIO PA3NHYHBIX BUAOB U (HOpM
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 Ka4yeCTBE CpeAcTBa Npu padoTe C
XUMUYECKON uHpOpMaIMeil: NpPUMEHSATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KoMMyHMKaTHBHbIE YHMBEpPCAJbHbIE YUeOHbIe JeiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ Uajaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOH MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTaIMeil pe3ybTaTOB I03HABATEIILHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEHOBAHUW MYyTEM COTJACOBAHMS MO3ULIUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJJMMOCTH KOPPEKTHUPOBATh MpPEAJiaraeMblidi ajiropuT™M JACUCTBUI MpHU
BBITIOJTHEHWHU Y4YeOHBIX UM HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh Haumbolee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIEC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yaeOHOro npeaMeTa « XUMUsH Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX YUEOHBIX
CUTYyalUsX, a TAKKE B PEAIbHbIX )KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C XUMUEH. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJbTaThl MNPEACTABICHBI 10 TOJaM
W3yYCHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHHUH OPraHUYSCKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JAaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PalMOHAIIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraoIINe MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIIEPOAHBIN CKeNleT, GyHKIIMOHAIbHAS
TpyIa, paadkai, CTPYKTypHbIe (QopMynbl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
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, Teopus CTPOCHHSI OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DSHEPrHUM TMPU XUMUYECKUX PpEaKIHsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAallhe B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYCCKHUX SIBICHHUM; MPEICTABICHUS
0 MEXaHW3MaxX XWMHYECKHX pPEaKIUuH, TePMOJMHAMHYECCKHUX U KHUHETUYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BIIUSHUW aTOMOB M T'PYIIIl aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M 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
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TepepabOTKU 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:

UCIIOJIb30BAaTh XUMUYECKYI0O CUMBOJIUKY JIJII COCTaBIIECHUS MOJIEKYJISPHBIX 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 MPUHAIJIC)KHOCTh 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 BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIULEPHUH,
ATWICHTJINKONb, (eHON, (QopMambIeTul, aneTaabJeTHu]l, aleToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbMUTHHOBAST KUCIIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30IPEH, 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. ByTiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUEHOB,
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 ~ TE€HETUYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U M-CBSI3H), B3AUMHOTO 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 MPOIYKTOB MEepepadOTKH;

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 JESTeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUU C
MOHATUSAMM U TIPEJCTABICHUSIMU JPYTUX €CTECTBCHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUSI CYIIHOCTH MAaTe€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUI0 XUMHYECKOU
(dbopMyIIBI BEMIECTBA MO W3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEITLHOCTA YEJOBEKAa, CBA3AHHOM C MepepadoTKOn
BEIIIECTB, UCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JIJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHUHN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOIUTH
XUMUYECKUN DSKCIIEPUMEHT (MOJyYeHHEe W HU3YYE€HHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/la4y 1O PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
0e3omacHOro OOpallleHHs ¢ BEIIeCTBAMU U JIaOOpaTOPHBIM 00OpYyJIOBaHUEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBUia SKOJOTHYECKH 11€JIeCO00pa3HOTr0 MOBEICHHUS B OBITY W
TPYJAOBOM JEATENIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >XUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TTokazatess [1J1K;

aHAIM3UPOBATH 11€71eCO00Pa3HOCTh MPUMEHEHHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, uTEpHET U Npyrue), KpUTUYECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU MNPOOJEM SKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOMOJIATalIINE MOHATUS — XHUMUYECKHI DIIEMEHT, aTOM, SApO aToMa,
U30TOIIBI, JICKTPOHHASE 000JI0UKA aToMa, S-, P-, d-aToMHBIE OpOUTAIIM, OCHOBHOE U
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, MOHHAsA, METaJIMYeCcKas, BOJOPOIHAs),
KpUCTAJNIMYECKAs] PpEIIETKA, XHUMHUYECKash peaklus, pacTBOP, 3JIEKTPOIUTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMHUYECKON PEAKIINHU, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW HUCCOIUAINU, TEPHUOTUYSCKUN
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE IIOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIEHUS O MEXaHU3MaX 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 BAXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IpHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUI;



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 CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOW CBSI3M W THUIA KPUCTAUIMYECKONM pPEmETKU, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUH 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymollux BEIIEeCTB, TEIUIOBOMY 3(DQPeKTy peakiuuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSITEIIPHO BRIOMPATh OCHOBAHMS U KPUTEPHH TS Kilaccupukanum
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOJIMYECKOro 3akoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB ¥ HMOHOB XHMHYECKHX 3JJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHHI: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T€HETHYECKOW CBSI3M MEXJy HEOPTraHMYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh  CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c()OPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS XMMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeiicTBuid (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIHH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs] CEPHOW KHUCIOThI, aMMHUAKa,
oOIue HaydHbIE TMPUHINNBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0NIb3A;

c(OPMHPOBAHHOCTh BIIAJICHUA CUCTEMOM 3HAHMK O METOAAX HAYYHOIrO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHWe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
IPAKTUYECKOH JESITEIIbHOCTU YEJIOBEKA U B IIOBCEHEBHOM KU3HMU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIATH B3aMMOCBSI3b 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 BEUIECTBA WM 00BEMA rasa 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEIMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJUYECTBA BEIECTBA)
IPOIYKTa PEAKUUH, €CJIM OJHO M3 UCXOJHBIX BELIECTB JAAHO B BHJIE PACTBOpA C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYyKTa peakiuu; OOBEMHBIX OTHOIICHHIM
ra3os;

c()OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOAMTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOT'O COCTaBA HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
pa3nuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIuu, peIIeHHe
HKCIIEPUMEHTAJbHBIX 3adad no Temam «Metamey u  «Hemeramns»y) ¢
cOOJIIOICHHEM TIPaBHII O€30MacHOTr0 oOpallieHusi ¢ BEIIeCTBaMH U JabOpaTOpPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TMPEJICTABIATh B
paznuyHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol u 1abopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIIMSIMHA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUUYECKHUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATEBHOCTH B ILIEISX COXPAHEHUS] CBOETO 30POBBS, OKPYKAIOIIEH MPUPOIHOMN
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICMCTBUSL HA JKUBBIC OPraHW3MBbl OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYHIECTBIATH IEJICHANIPABICHHBIA TOUCK
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 ITOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoabnbsie IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTp OI;HI/IH op TaHUYECKUX COE I/IHeHHfI: A M 8 bubmmorexa [JOK
' P P A o https://m.eds00.ru/d69df650
byrneposa
Utoro no pazneny 8
Pa3znea 2. YrieBoaopoanbl
51 [IpenenbHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 bubnnorexa [JOK
' LUKJIOAIKAHbI https://m.edso00.ru/d69df650
59 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 14 1 bubnmnoreka [JOK
' AJIKAUEHBI, aJIKUHBI https://m.eds00.ru/d69df650
bu6nuoreka [JOK
2. A
3 poMaTHYEeCKUE YTIEBOIOPOABI (apeHBI) 8 https://m.edsoo.ru/d69df650
54 [IpupoaHbIEe HICTOYHUKH YTIIIEBOAOPOJIOB U UX 4 bub6mmoreka [IOK
' nepepaboTKa https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2. r 4 1
> ATIOTEHIPOMSBOIIHE YITIEBOAOPOAOB https://m.eds00.ru/d69df650
Uroro mo pazneny 35
Paznen 3. Kuciaopoacoaep:kamnue opranndeckue coeJMHEHUsI
3.1 Cruptel. denon 11 1 bubsmorexa HOK

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

KapOoHuIbHBIE COSMHEHHS: abJACTHIBI U
bu6mmorekxa [IOK

2 K . 21 1
3 keToHbl. KapOoHoBbIe KuCIOTHI. 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

51 BricokoMoOIIEeKyIIIpHBIE COEIUHEHUS 5 1 bubmaorexa [IOK
' yIp A https://m.edsoo.ru/d69df650
Wroro no pazneny 3)
['onoBas mpoMeKyTO4Has aTTeCTALMS 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6


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

11 KVIACC

Koan4yecTBo yacos JJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/m P Kontpoubnbsie IIpakTnueckmue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue atoma. Ilepuonnyeckuil 3akoH
bu6mmoreka [JOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo0.ru/2dd57f24
anemenTtoB JI. Y. MenaeneeBa
Crpoenue BemectBa. MHOrooOpasue bubnnoreka [JOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
1. X 1 1
3 MMIAECiHe peakinti o 3 https://m.edsoo0.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heoprannueckasi xummusi
bubnuoreka [JOK
2.1 H 1 1
CMCTAILTH 3 3 https://m.edso0.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 2 1 2
CraLbl 3 https://m.edso0.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 Metobl TO3HAHUSA B XUMHUH. XAMHS U 8 bubmuoreka [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 8
I'onoBas MpoMeKyTOUHAs ATTECTALMS 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8


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

IHHOYPOYHOE INTAHUPOBAHHUE

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

[TpenmMer u 3HaUeHUE

OPraHUYEeCKON XUMHH,

IIPEJICTaBICHUE O 1
MHOT000pa3uH OPraHuIeCKUX
CoeTMHEHUN

DNEKTPOHHOE CTPOEHHUE aToMa
yriepojia (0CHOBHOE U

BO30YXIEHHOE COCTOSTHHS). 1
BanenTHble BO3MOXKHOCTH

aToMa yriepojia

XuMHuueckas CBA3b B

OpPTaHMYECKUX COCAMHECHHUSX.
Mexanu3mbl 00pa30BaHUs 1
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI

paspbiBa CBsI3€Ei

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

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

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

Teopust ctpoeHust
OPraHUYECKUX COCTMHEHUN A. 1
M. byrneposa

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

Bupl n3oMepuu: CTpyKTypHas,
MPOCTPAaHCTBEHHASI.
DneKkTpoHHBIE 3P HEKTH 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

COECMUHEHUN

IIpencraBnenue o
KJaccuukanuu u

6 CHUCTEMaTHYeCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkaarypa (IUPAC)
OpTraHWYECKUX BEIIECTB

7 Knaccudukanms peaxiuii B bubnuorexa [JOK
OPTraHNYEeCKON XUMHUH https://m.edsoo.ru/ba5706aa

8 CucremaTu3anys U 0000IICHUE bubmuoreka [JOK
3HAHUM 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTHYECKHUH P,
obmas popmyina,

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

10 du3ndeckue U XUMAYCCKHIE bu6nuoreka [JOK
CBOICTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue aikaHoB B

11 npupoze. CriocoObl MOTydeHUS bubmorexa HOK

https://m.edso0.ru/259b0a5h
U TIPUMEHEHUE alTKaHOB
[ukmoankansl: o0mas
dbopmysa, HOMEHKIATypa U

12 U30MEepHsl, 0COOEHHOCTH bubnnorexa [IOK
CTPOEHHUSI U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI MTOJTYYCHUS U
MPUMCHCHUE

13 Pemenue pacu€THBIX 33724 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

ornpeesieHue MOJICKYIIPHOM
(bopMyITbI OPraHUIECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJIIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctas. CucTteMaTH3alys
1 0000IICHNE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTUYCCKHI PSII,
obmras gpopmyina,

HOMEHKJIaTypa, 3JIEKTPOHHOE U 1 bu6numoreka [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHas U Luc-
TpaHC-U30MEPHUS AJTKEHOB
DU3NYECKUE U XUMUYECKUE
CBOMCTBA ankeHoB. [IpaBuio 1 bubmmorexa LIOK

P https://m.edso00.ru/21069ccd
MapkoBHUKOBA
CriocoObl osryueHust u 1 bub6nuoreka [IOK
[IPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTiueckas pabora Ne 1 mo

bu6mmorekxa [JOK

teme "[lonydyeHue sTuneHa u 1 1

. https://m.edsoo0.ru/0941eed8
U3YYEHHE €ro CBOMCTB

Pemienune pacy€THbIX 33124 Ha

ompeIeJICHUE MOJICKYIISIPHOM 1 bubnuorexa [JOK
dbopMyIbl OpraHU4ECKOro https://m.edsoo.ru/e9ea9921
BEIL[ECTBA
AJKalMeHbI: CONPSKEHHBIE,
W30JUPOBAHHBIE,

bu6mmoreka [IOK
KYMYJIMIPOBaHHBIE. 1

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

Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUSI



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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21

22

23

24

25

26

27

28

29

XUMHAYECKHE CBOWCTBA
CONPSKEHHBIX JUEHOB

CrniocoOsl nostydeHus u
NPUMEHEHHE aJIKaIMCHOB

AJIKMHBI: TOMOJIOTUYECKHM PSI,
obmras popmyina,
HOMECHKJIATypa, YICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJ1, GU3NYECKUE CBOWCTBA

XUMHYECKHE CBOMCTBA aJIKUHOB

KauecTBeHHBIE peakuy Ha
TPOMHYIO CBSI3b

CrniocoOsl nostydeHus u
NPUMEHEHUE aJIKHHOB

Pemenne 3amau: pacy€rsl 1o
YPaBHEHUIO XUMHYECKON
peakuuu

Cucremaru3anus 1 00001IeHne
3HAHUI IO TEME

ApeHBI: TOMOJIOTHYECKUH PsijI,
obmras gpopmyina,
HOMEHKJIaTypa. IJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJ O€H30J1a U TOIyoJIa, UX
buznyeckue cBOCcTBa

XUMHYECKUE CBOMCTBA APEHOB:
peaKIu 3aMeIeHuUs

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
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XUMHUYECKUE CBOMCTBA apEHOB:

30 peaKIuy IPUCOEeIUHEHUS, bubnmorexa [TOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCO0EHHOCTH XUMHUYCCKUX bubmuorexa [JOK
CBOMCTB CTUPOJIA https://m.edsoo.ru/d5018a54
Pewenne pacu€THbIX 3a1a4 HA

39 ompeIeJICHUE MOJICKYIISIPHOM bubnuorexa [JOK
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/53461a2c
BEIIIECTBA

33 CnocoObl noy4eHus u bubmmnorexa [JOK
[IPUMEHEHUE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas CBA3b MEXKIY

34 pa3IMYHBIMU KJlaccaMu
YIJIEBOIOPOIOB
Pacuérsl o ypaBHEeHUsIM
XUMHUYECKHUX PeaKIHii.

35
CucremaTu3aius 1 00001IeHNE
3HAHUM 10 TeME

36 ITpuponnsrii ra3. [lomyTHeie
He(TSAHBIC Ta3bl

37 KamenHbI#1 yroiab v poTyKThl bu6nuoreka [IOK
ero nepepadboTKu https://m.edsoo.ru/69b3398b
Hedtb 1 ciocoOsl eé

38 nepepabotku. [Ipumenenune bubmmorexa [JOK

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

IPOAYKTOB NepepadoTKu HEPTH
['eHeTnveckas cBsI3b MEXIY

39 pa3IMYHBIMU KJlaccaMu

YTIJIEBOOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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40

41

42

43

44

45

46

47

FaHOFeHOHpOI/IBBO,I[HLIe
YIJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUHN 3aMCIICHUSA
rajJorcHa

JlelicTBHE 1IeI0YeH Ha
rajoreHnpoOU3BOIHbIC.
BiauMmoneiictBue
JIATAJIOTCHAJIKAHOB C MArHHEM U
LIMHKOM

CucreMmaruzanys 1 00001eHe
3HAHUU IO pa3ieny
"VYrneBomopozs"

KoHnTtponbHas pabora 1o Teme
"VYrneBonoposr"
[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsiI,
obmas popmyia, CTpoeHue
MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa,
Kiaccupukanus, Gusnyeckue
CBOMCTBA

XUMHUYECKUE CBOMCTBA
peeIbHBIX OHOATOMHBIX
CIIUPTOB

CrniocoOsl nostydeHus u
MPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

[TpocTeie 3¢upst:
HOMEHKJIATypa U U30MEepus,

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
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0COOEHHOCTH (PU3UYECKUX H
XUMHUYECKHX CBOMCTB
MHOroaromMHsble CIIUPTHI:
STUJICHTJIUKOJIb U TJIULEPUH, UX

bu6mmorekxa [JOK

48 buznyecKue 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl nostydeHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHoI: CTpOeHHE MOJIEKYJIBL,
50 @Hanec;ll)e CBOWCTBA. ’ bubmmorexa [JOK
https://m.edso0.ru/2ce726f8
ToxcuuHOCTh (PeHOMA
. bubmuoreka [JOK

>1 Xumirieckie CBofcTBa denoia https://m.edso00.ru/037ca5f9

59 CnocoOslI oTy4eHus u bubnmnoreka [JOK
IpUMEHeHue QpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas padota Ne 2.

53 Penienue skcriepuMeHTaNbHBIX bubnnorexa [JOK
3a1a4 1o teme "CaupTel U https://m.edsoo.ru/fd0ced09
denomnsr"

54 Cucremaru3zanus 1 00001IeHNe bubmmoreka [IOK
3HAHUM MO TemMe https://m.edso00.ru/1810cb9b
AnbAerubl U KETOHBI:
3IEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOW TPYIITIHI; bubanorexa [JOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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57

58

59

60

61

62

63

Anbaeruapl U KETOHDI:

¢u3nUeckue CBOMCTBA; peaKkIuu

MMPUCOCAUHCHUS

Peakuu oxuciaeHus u
KaueCTBEHHbIE PEaKLIUU
AJIBJIETUI0B U KETOHOB

CrniocoOslI nostydeHus
QJIBIETH/IOB M KETOHOB

OnHOOCHOBHBIE MpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

N3omepust 1 HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, HX
bu3nYecKue CBOMCTBRA

XUMHYECKHE CBOWCTBA
MpeAebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOM KHCIIOTEHI.
MHoroo0pasue kapOOHOBBIX
KUCIIOT

OCO0OEHHOCTH CBOMCTB:
HETpeICIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny 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
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ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CrniocoOsl nostydeHus u

65 pUMeHEeHNEe KapOOHOBBIX bubmorexa HOK

https://m.edso0.ru/7¢065c9d

KHCIIOT
Crnoxwuble 3¢upsl:
TOMOJIOTUYECKHM psiJl, oO1as bu6mmoreka [IOK

66
dbopmyna, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 du3ndeckue U XUMUYCCKHIE bu6nuorexa [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKON

68 peakuuu, Ha OTpe/IeIICHNE
MOJIEKYJISIPHOM (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
[IpaxkTuyeckas padota Ne 3.

69 Pemenue skcnepuMeHTaNbHbBIX bubnnorexa [JOK
3anayd no teme "KapboHoBbie https://m.edso0.ru/486671fb
KUCH0Thl. CrioxxkHbIe 3QUphI"
Kupsr: ctpoenue, puznuecku

70 u XIEMI/I:e(I:)I?I:e CeB’O(I%I)CfBa o bubmmorexa [JOK

https://m.eds00.ru/al9c5b98

(ruapoinns)
Oco0eHHOCTH CBOICTB JKHUPOB,

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

72 Mplia Kak COJIM BBICIIUX bubmmorexa [JOK

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



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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75

76

77

78

79

80

KapOOHOBBIX KHUCJIOT, UX
Morotiee aeiicteue. [lonsaTue o
CHHTETHYECCKHX MOIOIIUX
cpeactax (CMC)
I'eneTnueckas cBSI3b
YTJIEBOJOPOIOB H
KHCIIOPOJCOAECPKAIINX
OpPTraHUYECKUX BELIECTB
Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PEAKITUN

CucreMarusanusg 1 00001eHne
3HAHUI IO TEME

OO11ast xapakTepUCTHKA
YIJIEBOAOB M KJIACCH(HUKAIINS
yTJIeBOJOB (MOHO-, - U
HOJIMCaXapH/ibl)
Monocaxapuabl: pusnueckue
CBOMCTBA U HaXOXK/CHUE B
IpUpoie

[TpuMeHeHue raroKo3sl, e€
3HAYEHUE B
KHU3HEJIEATEIbHOCTH OpraHu3Ma

Hucaxapupl: caxapo3sa,
MaibTO3a U JIAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHUE JUCaXapuJIOB

[Tonucaxapuasl: CTpOCHUE
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 CBOMCTBA,
IIPUMEHEHUE

[TonsiTHE 00 HCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHaX https://m.eds00.ru/6216e766
Pewenne pacueTHbIX 3a1a4 Ha
82 onpeJieJIieHUe 10U BbIX0a bubmmnorexa [JOK
IIPOJIYKTa PEAKIIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3ZMOXKHOTO
83 CucremaTu3anys U 0000IICHUE bubmuoreka [JOK
3HaHUH 10 pasjeny https://m.eds00.ru/08d4364c
KonTponbhas pabota no Teme
84 "Kucnopoconepxarue Bubmiorexa LHOK
poACOACPaRatl " https://m.eds00.ru/42c6678e
OpPTaHMYECKUE COCTUHEHUS
AMUHBI: K1accuduKanus,
CTpOCHUE MOJIEKYII, 00IIas
85 q)cf) Mya I/ISOMeyI/IH bubmorexa HOK
PMy, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NIECKUE
CBOICTBA
86 XuMHU4YeCKHue CBOMCTBA bu6mmoreka [{OK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOEHUE aHWINHA,
87 O0COOCHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edso0.ru/39cd21f1
CBOICTB aHUJIMHA
CrniocoOpl nostydeHus u
88 NpUMEHEHUE au(paTHYECKIX bubmmorexa LIOK
P https://m.edso0.ru/ea138763
aMUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIaTypa bubmuorexa [JOK

U U30Mepusi, pu3nuecKue

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

cBoiicTBa. OTOENbHBIE
MPEACTABUTENH 0-AMUHOKHUCIIOT

XUMHYECKHE CBOUCTBA

AMUHOKHCIIOT, UX
bu6mmoreka [IOK

1
OMONIOTHHECKOE SHANCHHE https://m.edsoo.ru/77df705a

amuHokuciiotr. CuHTEe3 1
TUAPOJIA3 NICIITUA0B

benku kak npupoiHbIe 1 bubmmoreka [JOK

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

XUMHYECKHE CBONCTBA OEIKOB 1 bubmmorexa [JOK
https://m.eds00.ru/6237306d

AzoTcojepkaiiue

TeTEPOLUKINIECKIE

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

KHCIIOTBI: COCTaB, CTPOCHHE U

Ouosoruyeckas poib

[TpakTuueckas padota Ne 4.

Pemenue skcriepuMeHTATEHBIX

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

"A3oTcoaepkaliue

OpraHUYeCcKHUe coequHeHus"

[TpakTrueckas padota Ne 5.

Pemienue sxcnepruMeHTaTbHBIX 1 1 bubnnorexa [JOK

3aga4 no teMe "Pacmo3naBanue https://m.edsoo.ru/bde3fdf6

OpPTraHUYECKUX COETUHEHUI"

KonTponbnas pabota no teme
bu6mmoreka [IOK

"A3oTcoaepikanye 1 1

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

OCHOBHBIC TTOHATHS XUMUN 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

98

99

100

101

102

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —I0JIMMEPU3alus U
MMOJTUKOHICH CAITHs

IInactmaccel. YTunusanusa n
nepepadoTKa MIacTuKa

DnacToMepbl: HaTypalbHbIN
CHUHTETHUYECKUE KaydyKH.
Pe3una

BosokHa: HatypallbHBIE,
HCKYCCTBEHHBIE,
cunternyeckue. [lommmepsr
CIEIMAILHOTO Ha3HAYEHUS

[IpakTuyeckas padota Ne 6.
PeHIeHI/Ie 3KCH€pI/IMCHTaJ'IBHI)IX
3aja4 1o teme "Pacrio3naBanme
IUIaCTMAacC U BOJIOKOH"

Tl'onoBas mpomexyTouHas
aTTecTalus

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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

bu6mmoreka [{OK
https://m.edsoo0.ru/82242e0f

bubmnorexa [IOK
https://m.edso0.ru/246103ec

bu6nmoreka [JOK
https://m.edsoo.ru/5963a601

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



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

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 31€KTpoOHOB 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 Pa3IUIHBIX (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 padora Ne 2 o teme
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 TanoreHOB 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
MIPOMBINIICHHBIE CIIOCOOBI MOTYYCHHUS,

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))nixmecxne 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 pOc06eHI-II)0cTI/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 pa3InyHbIX 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 KonrponbHas pabora o reme 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::06I>I ncr))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



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
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 BCHICCTB U UX COGIII/IHGHI/Iﬁ

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 OKCHJIA U
TUIPOKCHU/IA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTIOMUHUS, UX
IIPUMEHEHNE

Pemienue 3amau PAa3JIMIHBIX TUIIOB

[Tpaktuueckas padota Ne 7. Pemenne
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
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

[lepmanranat kanusi, €ro
OKHUCJINTENbHBIE CBOUCTBA

duznyeckre 1 XUMUYECKHE CBOMCTBA

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

bubmuoreka [JOK

86 xenes3a u ero coenuHeHui. [lomyuenne
g e 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, KOPPEKIUS OIINOOK 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



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

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
MTOCJIEICTBUSA
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 ["'onoBast mpoMexyTo4Has aTTeCTalNs 1
OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME


https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

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

Xumus, 11 knacce/ Pynsutuc I'.E., ®enpaman @.I'., AkuronepHoe 00111ecTBO
«3parenscTBO «lIpocBemieHue
Xumus, 10 knacce/ Pynsutuc I'.E., ®enpaman @.I'., AkinoHepHoe 00111€CTBO

«3parenscTBO «lIpocBenieHue

METOANYECKUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru






