MUHUCTEPCTBO IMPOCBEILIEHU S POCCUMCKOM ®EJEPALIMN
MuHucTtepcTBO 00pa3oBaHus U MOJIOIEKHON MOAUTHKY CBEpUIOBCKON 00J1aCTH
JlenaprameHT oOpa3zoBaHus AaqMuHUCTpauuu r. EkatepunOypra

MAOQOY rumnazus Ne 5

YTBEPXIEHO

I[HpeKTop MAOQOY rumnazuu Ne 5
pauHR AN,

a]OBaye , \‘ 7
2 A L?J— A. ®@. CopokuHa

‘V
Ne T8 ot «27» aBrycra 2025 1.

i N
9@,0 222’3 * CJV\)\‘?\

PABOYAS IPOTPAMMA
(ID 6935925)

yueOHoro npeamera « XuMus. Yrjy0JieHHbI YPOBEHb

s ooygarommxest 10 —11 kimaccon

r. EkatrepunOypr
2025



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEYHUTHh OOIIEOOPA30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCSI OJTHON M3 MPUOPUTETHBIX AUCITUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

. MH(POPMAITMOHHO-METOMYECKAs, —peanu3alus KOTOpol obecreunBaer
MOJIyYeHHUE TPEJCTaBICHUS O IENSAX, COJIEpKaHUU, OOIIe cTpaTerun oOydeHus,
BOCIIUTAHUSI M PA3BUTHUS OOYHYAIOIIMXCS CPEICTBAMHM MpPEAMETa, M3y4aeMoro B
paMKax KOHKPETHOTO MpoQuis;

. OpraHu3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MpeaycMaTpUBaET ONpeieieHuE:
MPUHITUTIOB CTPYKTYPHPOBAHUS M TOCJIEIOBATEILHOCTH M3YYCHHS Y4eOHOTO
Marepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOAOB K
(bOpMHPOBAHUIO COAEPIKATETBLHON OCHOBBI KOHTPOJISI U OLIEHKU 00pa30BaTeNIbHbBIX
JOCTHXKEHUM O0y4arolMuXcs B paMKax UTOTOBOM aTTecTaluud B (opMe €IMHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

o yCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKaHUE, 0053aTebHOE ISl
U3yYeHHUS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacmpeneieHuie u



CTPYKTYPHUPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSM/pasenaM Kypca;

o TAET MPUMEPHOE paclpesiesieHue y4eOHOro BpeMEHH, PEKOMEHTYEMOTO IS
U3YYEHUS OTNEIBHBIX TEM;

o npeajiaraeT  MPUMEPHYIO0  TOCIEIOBATENbHOCTh  HM3Y4YEHUS  y4eOHOro
Marepuaia ¢ Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

o TAET METOIMYECKYIO0 HHTEPIIPETALMIO LIEJIEH U 3a/1ad U3YYEHUS IPeIMETa Ha
yIIyOIEHHOM YPOBHE C yU4ETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHErO
o0mero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILEro
oOpa3oBaHMsl (JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKkKe ¢ YUYETOM
OCHOBHBIX BHJOB y4€OHO-TIO3HABAaTEIbHBIX JEHUCTBUA OOydaromerocs 1o
OCBOCHHIO COJIEpP KaHMsI IIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe IO XMMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMs. 3a TpelelaMH YCTAaHOBJIIEHHOM MpOrpaMMOM IO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyajdbHbIMH mnosiokeHuasmMu DPIrOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIUpoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  [OJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3yueHHE TMpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIIUX OMPEASIEHHBIA MPOohUTh
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOr0 00pa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHON MPOTPaMMBI CPEAHEro 0O0IIero oOpa30BaHHS
U3ydeHUE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIieHue 3aaay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUSI OOyYarolMXcs, HA (POPMHUPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUA pallMOHANU3alUA y4eOHOTO Tpyla U



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomumMu npeamMeTa «XuMUs» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMME IO XHMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaMeETa.

OcHoBy cojepkaHus KypcoB «OpraHudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HaHUU TIOMy4YaeT OMmpeneiIEHHOE TEOPETUYECKOE [OTOTHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YBENMUYCHUS OOBEMAa B3HAHWMA O XUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHHUU HA OCHOBE PACIIMPEHUS U YTITyOJICHUSA
NPEJICTAaBICHUNA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIU, paCCMATPUBAEMbBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMoaAMHAMHUKU. M3ydeHue mnepuoauyeckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHYECKHX  DJJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TPECTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKasl CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ pEakuuid  JomojHseTcs  (HOpMUpOBAHHEM  MpEACTaBICHUNH 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opranmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe WUMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPoduiIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWW) OKA3bIBAIOT BIMSHUE CMEXKHBIC TIPEeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3y4YCHUU TIpeIMeTa B JaHHOM cllydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHass Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUH, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJU3a, MPEJACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO ke BpeMa B COAEp)KAaHMM IIpeaAMETa Uil KIIACCOB XMUMHKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEeAMETaMHd, BXOASIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oOmiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS MpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

o (opMupoBaHue TPEACTABICHUNA: O MaTEpPUAJBHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled poju B 00ECHeUYeHUU YCTOWYMBOIO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUECKOMN, SJHEPTreTUUECKON U MUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JIaHUM HOBBIX MaTEpHUAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECHEUEHUHU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpexne;

° OCBOCHHME CHUCTEMbl 3HAaHMM, JIKAIIMX B  OCHOBE XHWMHUYECKOHN
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa: (yHAAMEHTAIbHBIX
MOHSATUHN, 3aKOHOB U TE€OPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUNA O CTPOEHUHU
BEIIECTBA HA  PAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIDHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
MPOTEKAHUS XMUMHUYECKHX DPEAKIMM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M
JUCHEPCHBIX CcUCTeMaX, 00 O0OluX HAay4YHbIX MPUHIUIAX XUMHUYECKOTrO
IIPOM3BOJICTBA;



o dbopmupoBanue y oOydJaroruxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
uaeil U mpoOjeM COBPEMEHHON XWMHH, JJIS OOBSCHEHHWS W IIPOTHO3WPOBAHUS
SBJICHH, WMCIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOAY; TPAMOTHOTO PEIICHUS
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TO3UIIHMA
HKOJIOTHYECKON 0e30MacHOCTH MOCHEACTBUN OBITOBOM W MPOU3BOACTBEHHOM
NEATETLHOCTH  YEJIOBEKAa, CBS3aHHOW C  XHMHYECKUM  TIPOM3BOJICTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BEIIECTB;

o yrayOJeHue IpeiCTaBICHU 0 HAYYHBIX METOJ/Iax MO3HAHUs, HEOOXOIMMBbIX
JUISl IPUOOpPETEHUsT YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEIONMX MECTO B TMPUPOJE, B MPAKTUYECKOMN
JESATEeTLHOCTH U TTOBCEHEBHOM KU3HHU.

B miane peanm3zanuy NEpBOOYEPETHBIX BOCIMUTATEIBHBIX M Pa3BUBAOIINX
(yHKUMNA [EJIOCTHOM CHUCTEMBI CPEIHEro oO0mero oOpa3oBaHHsS NPH H3YYEHHH
npeaMera «XuMHUS» Ha  yIIOyOJNE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

o BOCITUTaHNE YOSKIEHHOCTH B TTI03HABAEMOCTH SIBIICHUIA MPUPOIBI, YBAKCHUS
K MPOILIECCY TBOPUECTBA B OOJIACTH TEOPETUYECKUX W MPHUKIAJHBIX MCCIECI0BAHUN
B XUMHH, (OpMHUpOBaHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;

o pa3BUTHE MOTHBAllMM K OOYYEHWIO U T[IO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O ¥ CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
IICHHOCTEH;

o pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYCCKUX
crocoOHoCcTeM oOyyvaromuxcs, opMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIIECHUS K
CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPa30BaHUI0 KaK YCJIOBUIO YCIEIIHON
npodecCHOHANbHOMN U OOIIECTBEHHOM JAESATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 3J0pPOBOM 00pa3e KU3HU;

o dbopMHpOBaHWE YMEHHWA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
pPa3BUTHE DKOJOTMYECKONW KyJIbTYpbl, NPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEeITESIbHOCTH.

OOmiee 4dHCIIO 4YacoB, MPEAYCMOTPEHHBIX JJIsi WM3yYCHHUS] XUMHUU Ha
yrayOJIeHHOM YPOBHE CpefHero olriero oopa3oBanus, coctabiseT 204 4acoB: B
10 xknacce — 102 uvaca (3 uvaca B Hepemo), B 11 kmacce — 102 yvaca (3 uvaca B
HEJIETTIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YyXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie G PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHWYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, UHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTase yriepona, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckue CBOWCTBA aJIKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTrieBoAopoabl (apeHsl). ['oMomornueckuid psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PeaklUy 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
VIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIN yroJib U MPOAYKTHI €ro nepepadoTku. CrocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTECHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHue OpOMHOU WU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
M3yYEHHUE €ro CBOMCTB, O3HaKomiyieHHE ¢ koyuiekiuamu «Hedts» m «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE COUPTHL. CTpoeHUE MOJIEKYa (Ha HOpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JerujapaTallid, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoO0eHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBienne o MexaHHW3ME peakiui HYKICO(DUIBHOTO 3aMEIICHUSI.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzonbHOTrO sipa. Pusznueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorndeckue psiapl ajibJIETHAOB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHUs U IPUMEHEHHE albJETUI0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHUYECKUMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCI0Thl. CrIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO03a, (QpyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3ZHEACATEIbHOCTH OpraHu3mMa. /ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W 1eumoio3a. CTpoeHue MakpoMOJIEKyJl Kpaxmania, TJIUKOreHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ Tuapokcugom meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHHIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMeHeHue anudarndyeckux aMuHoB. lloinydenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKklusl TMOJIUKOHJCHCAIINN, O0O0pa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepaliue OpraHUYeCcKue COCTUHEHHUS u «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCJUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3amad 1o Teme «Pacno3naBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKH, YIJIEBOABI, JKUPbHI, HYKIECUHOBBIE KHCJIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[lepnognuecknil 3akoH u Ilepmoandeckas cucTeMa XMMHYECKHAX DJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJOXKHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYEHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1oJsIpHOCTD, HAITPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHeie cBsa3u. BonoponHas —CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstue o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. Hacelenusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTEHHBIE peakuu. Katains u KaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanus. CuibHble U cJIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUJAa BOJIOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklIMu ¢ TMOJOKEHUEe XUMHUUYECKOIo
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yraeposa).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHine KucIopoacoiepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @u3nUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHune cepbl U €€ COSTMHEHNI.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yI00pEHHS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B OpUpoJie. AJUIOTPOINHBIE  MOJIU(PUKALIMH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBHIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeanHeHuil. CTeK0, ero nojy4eHue, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOmuMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kanuil: mnonydeHue, Quznueckue W
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPHUMEHEHHWE MPOCThIX BEIIECTB U HMX COEIUHEHHII.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTauioB To00ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loilyueHune u npuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKeje3a U ero coeAuHeHuil. OKCcuiapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTauisl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHWMYECKUE aHUOHbI, KATHOH BOJIOPO/IA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID).

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJAYKTOB pEAKLUUH, €CIU OAHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PAacTBOpPE, JOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHITHH, MPUHATHIX B OTJACIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nUecKue BeIMYUHbI, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIHLHOCTHBIM IOAXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICTICHUIO; HATMYNE MOTHBAIIUN K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHS MpeaMera «XUMHS» OTPaXaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEILHOW M TPAKTUYCCKON JCSITCIBHOCTH
oOyyJarommxcsi B MpoIecce pealn3aluu o0pa3oBaTelbHON AESTEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax U TMpaBUaX MEKIMIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMPU CO3JIaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAyYHOMY HACIICIUIO
OTE€YECTBCHHON XMMHUH;

YBAXEHHUS K TPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUU M MPAKTUUECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/1a YUYE€HBIX U MMPAKTHKOB,;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 370poBOoro M 0Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWJl HWHIUBUIYAIbHOTO H  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YUYEHHIO MPOQECCHil pa3IudyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOJIeM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpobJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOLIMXCA JaHHBIX C 1EJbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COIMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHple pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PETyJISTUBHBIMU
JICUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITETbHO  (DOPMyJIMpOBaTH W aKTyaIM3UpOBaTh  MpOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIe B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEJIbHBIEC NIPEICTABIICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 33141 UCCIEAOBAHMS, UCIIOJIb30BATh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOJATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX HUHGpopMau (Hay4dyHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyaMpOBaTh 3aPOCHl U MPUMEHATH PA3JIUYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (QOpMy  NIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOra U/WIH
JUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYyJIUPOBATb CBOU  MPEMJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTAUUEN pe3yJIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MpoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBIIATH CBOIO I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJIyYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJIW3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs BKJIIOUYAIOT creruduueckue
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3jIMuYHbIX Y4eOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUN: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH TPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHuun PalMOHAIIBHOTO
IPUPOOTIOIH30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTMYECKUA pAJl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U T[pEBpalICHUS BHEPrUM TMPU XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(akToIIOTHYECKUE CBEICHHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBISABIATH XapaKTE€pPHbIE NMPU3HAKU TMOHSATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJICTBOM  COCTABJICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMil, peakiMil HOHHOro OOMeHa IyTéM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpEeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIIEPUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh YMEHUSI ONpPENENsATh BHUJ XHWMHYECKOW CBSI3U B
OPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, O- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKHUX YTJIEBOJAOPOJIOB, CIHUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE TIPUMECHEHHUE TIPOAYKTOB IepepadoOTKH;

c(hOpMHPOBAHHOCTh BIAJICHUSI CUCTEMOW 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIE orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 000OIIeHHE,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU WU MPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHUW: MPOBOJUTH PACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIeCTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBbHOCTH UEJIOBEKa, CBS3aHHOM C mepepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYCHHbIEC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pELICHUIN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB pPa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
6e3omacHoro oOpameHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 30POBbS, OKPYXKAOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUSI OPraHUYEeCKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUUYECKYIO WH(MOpMaIuio, nepepadarsiBath €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KIIACC



[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTepUAIBLHOM EIWHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W IHINCBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3JI0POBBIO M TPHUPOIAHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3aIMs aTOMHBIX OpOWTaseil, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JUCCOLUMALMS, CTEHNEeHb JAUCCOIMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JeKallde B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U  KHHETHUUYECKUX  3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHCTEMax;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOUN
NEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHLOUNAX  XUMHUYECKOTO
MIPOM3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTAaBY pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, ucCnoib3yss  MOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHuM 1o mnepuogaMm u  rpynmnam  I[lepumoamueckount cucremsr [, .
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX PEAKIUN; PeaKIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA € y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM UCCIEIOBAHUN BEILIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
Macchl BelIeCTBa WM 00BbEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHUJE PaCTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIMKATOPOB, H3YyYCHHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI ONpPEIAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusre IlpaxTiiecikue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTII))OHGHH;{ OI:I))FaHI/IIIeCKI/IX coeILI/IHeHH;I) A. M. 8 bubmmorexa LIOK
Bymieposa https://m.eds00.ru/d69df650
Hroro no pazneny 8
Paznea 2. Yraesoaopoasl
51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bubnnoreka [JOK
[UKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
99 Henpenenbable yrieBoaOpoAbl: alKEHBI, 14 1 bubmmnoreka HOK
aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 8 E;ISSH/I//I&T:;;?:;I; 694650
24 [IpupoaHbie HCTOYHUKH YTIEBOJOPOIOB U UX 4 bubmuoreka [JOK
nepepaboTka https://m.eds00.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 E;ISSH/I//I&T:;(;(?SE 694650
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
31 Cruproi. deton 1 1 lr?tptlr?snf/lr?ee;(:)? gﬁagdfaso
3.2 KapOonunbpHbIe COeAMHEHNUS: aTbIETHIBI 1 21 1 but6mmoreka [IOK
keToHbl. KapOoHOoBBIEe KUCTOTHL. CIIOKHBIE https://m.eds00.ru/d69df650



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

s¢upsl. XKupsr

bub6nmoreka [IOK
33 Vresom o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust
bubnunorexa LIOK
41 A LA .b 12
MUHBL AMIHOKHCTOTBL. HEIKH https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS
bubnunoreka LIOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kotrrpoasmsie | Tpakriseckue (undposbie)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI pecypen
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
1.1 [Tepuoanueckas cucreMma XMUMHYECKUX 9 bubnnorexa [IOK
snemenros J1, 1. Mereneesa https://m.edso0.ru/2dd57f24
12 Ctpoenue BemniecTBa. MHOrooopasue 1 1 bubmuorexa [JOK
BEIIECTB https://m.edsoo.ru/2dd57f24
1.3 XHUMHYECKUE PEAKITUN 19 1 3 ng:;ﬁf;i?ﬁg dd57f24
Hroro no pasneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubmuoreka [JOK
21 Hemeranzet 31 1 3 https://m.edsogru/de57f24
bubmuorexa [JOK
22 Merabi 23 1 2 https://m.edsogru/de57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 Metoap! TO3HAHUS B XUMHH. XUMHS 1 9 bubnmnoreka [JOK
JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakruyeckue

n/n Bcero U3y4yeHHus: o0pa3oBaTe/ibHbIe pecypchl

padoThI padoThI

[IpeameT u 3HaYCHUE OPraHUIECKOMN 01.09.2025

1 XUMUH, IPEICTABICHUE O 1 bubnuorexa [IOK
MHOT000pa3uu OPraHNIECKUX https://m.eds00.ru/3686e6f5
COCIMHEHU N
DJIEKTPOHHOE CTPOEHUE aTOMa 03.09.2025

5 yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 bubnnoreka [JOK
cocTosiHus ). BajgeHTHBIC BO3MOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XUMHYeCKas CBSI3b B OPraHUYECKHX 05.09.2025

3 COEIMHEHUAX. MexaHU3Mbl 1 bubmuorexa [JOK
00pa3oBaHUs KOBAJICHTHOU CBsI3H, https://m.eds00.ru/8d39f5c8
CrocoObl pa3pbiBa CBsI3EH

4 Teopust cTpoeHUs1 OpraHMYECKUX 1 08.09.2025 bubmmoreka [IOK
coenquHenuil A. M. byrneposa https://m.eds00.ru/9e595ch8
Buasr uzomepun: CTpyKTypHas, 10.09.2025

5 IIPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE 1 bubnnorexka [JOK
3(PeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edso00.ru/b0e61661
COCIMHEHUN
[IpencraBienue o kinaccupuKaum u 12.09.2025

6 CIchﬂeMaTquCKas[ HOMeHK(Jb;aTyEa 1 bubmmorexa LIOK

https://m.edsoo.ru/c212dd21

(IUPAC) opraHn4eckux BEIICCTB

7 Knaccudukanus peakuuii B 1 15.09.2025 bubnuorexa [IOK

OpPTraHNYEeCKOU XUMHUH

https://m.edsoo.ru/ba5706aa
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Cucremaru3zanus 1 000011eHIE 3HAaHUH 17.09.2025 bubnmnoreka LIOK
8
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUA PsiJl, 001as 19.09.2025
9 dbopMyIa, HOMEHKIIATypa  H30MepHs, bubnnoreka [HOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOCHHUE MOJICKYJI
10 ®dusnyecKrue 1 XUMUIECKHE CBOMCTBA 22.09.2025 bubnroreka [JOK
ATKaHOB https://m.edsoo0.ru/3137711c
Haxosxienre ajakaHoB B PUPO/IC. 24.09.2025
11 Croco0BI MOJIy4YeHHST U IPUMEHEHHUE bubmmorexa [TOK
yi p https://m.edsoo.ru/259b0a5b
aJIKaHOB
Huknoankansl: o0mas Gopmyiia, 26.09.2025
HOMEHKJIATypa U U30MEpHs,
12 0COOEHHOCTH CTPOEHUS U XUMHUYECKUX bubmmorexa [TOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI ONyYEHUS U
pUMEHEHUE
Pemenne pacuéTHpIX 3a1a9 Ha 29.09.2025
ompezeNieHue MOJIEKYIIpHON (HOPMYIIbI
OpPraHUYEeCKOro BEIIECTBA I10
13 MI;CCOBLIM OJISIM :”IFOMOB 3JIEMEHTOB bubmorexa HOK
a ’ https://m.edsoo.ru/bf84d8eb
BXOJAIINX B €I0 COCTAB.
CucreMmarusanys 1 0000IeHNe 3HAHUT
10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as 01.10.2025
opMyIa, HOMEHKIATypa, dIEKTPOHHOE
dopmy. P P bubnmoreka [JOK
14 Y TIPOCTPAaHCTBEHHOE CTPOEHUE

Mosiekyn. CTpyKTypHasi ¥ IMC-TpaHC-
MU30MEpHsl aJIKEHOB

https://m.edsoo.ru/273b0ale
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duznueckre 1 XUMUYECKHE CBOMCTBA

03.10.2025

bubmuorexa [JOK

15
ankeHoB. [IpaBriio MapkoBHUKOBA https://m.edso0.ru/21069ccd
16 CriocoObI mostyueHus 1 IPUMEHEHNE 06.10.2025 bubmmoreka [IOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme 08.10.2025
17 "ITonmyueHue >TUICHA B U3yYEHHUE €ro bubmorexa LHOK
N i | i https://m.eds00.ru/0941eed8
CBOWCTB
Pemrenne pacy€THBIX 337124 HA 10.10.2025
18 OTpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI bubmorexa LHOK
pedl YU pMy https://m.edsoo.ru/e9ea9921
OpPraHUYeCKOT0 BEIIECTBA
AJKaueHbl: CONPsHKEHHBIE, 13.10.2025
19 W30JIMPOBAHHBIC, KyMYJTHPOBAaHHBIC bubmorexa LHOK
P > KYMYyITHp ' https://m.edso0.ru/04298c0a
OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHSI
20 XUMUYECKUE CBOWCTBA COMPSIKEHHBIX 15.10.2025 bubnnoreka [JOK
JINESHOB https://m.edsoo.ru/e561253d
21 CriocoObI nostyueHust 1 IpUMEHEHNe 17.10.2025 bubmmorexa [IOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as 20.10.2025
99 ¢dopMyIa, HOMEHKJIATypa, 3JEKTPOHHOE bubnnoreka [JOK
U TIPOCTPAaHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (hU3MYeCKHe CBONCTBA
23 XVMUYECKUE CBOWCTBA AIKUHOB 22:10.2025 bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIC peaKIiK Ha TPOHHYIO 24.10.2025 bubmmoreka [JOK
CBS3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI moTydeHus 1 IPUMEHEHNE 07.11.2025 bubmuorexa [IOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea
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Pemenue 3agau: pacu€rsl 1o

10.11.2025

bubmuorexa [JOK

26
YPaBHEHHUIO XUMUYECKON pEeaKIIu1 https://m.edso0.ru/5db8e526
97 CucremaTu3zaiys ¥ 0000IIeHHE 3HAHNUN 12.11.2025
o TeMe
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias 14.11.2025
OpMyJia, HOMEHKJIATypa.
28 (E)JIIC)KTy OHHOE U I OCTy paHCTBeHHOC bubmmorexa [TOK
P pOcIP https://m.edsoo.ru/a92a7094
CTPOEHHUE MOJIEKYJI OEH30J1a U TOJIyOJIa,
uX (pU3NYECKHE CBOWCTBA
29 XHMMHYECKUE CBOKWCTBA apECHOB: 17.11.2025 bubnmoreka [JOK
peaKIy 3aMeICHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOWCTBA apPEHOB: 19.11.2025
30 €aKLUU IPUCOETUHEHUS, OKHCIICHUE bubmmorexa LOK
pEAKTH TP A ’ https://m.edsoo.ru/a44alae4
rOMOJIOTOB OCH30I1a
31 Oco0eHHOCTH XHMHYECKHUX CBOWCTB 21.11.2025 bubnunorexa [JOK
CTUpOJIa https://m.eds00.ru/d5018a54
Pemienne pacu€THbIX 33124 HA 24.11.2025
32 oTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI bubmmorexa LIOK
peit YP P https://m.edsoo.ru/53461a2c
OpPTaHWYECKOTO BEIIeCTBA
33 CriocoObI nostyueHus 1 IpUMEHEHNe 26.11.2025 bubmmoreka [IOK
apeHOB https://m.eds00.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXAY 28.11.2025
pa3TMYHBIMU KJIACCAMH YTIIEBOIOPOIOB
Pacu€rsl 0 ypaBHEHUSIM XUMHUECKUX 01.12.2025
35 peaknuii. CuctemMaTu3arys u
000011IeHrEe 3HAHU 10 TEME
36 [Ipupoanstii ra3. IlonytHsle HedTsHBIE 03.12.2025

Tra3bl
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KameHnHBI#1 yroiib 1 IpOIyKThI €70

05.12.2025

bubmuorexa [JOK

37
nepepaboTKu https://m.eds00.ru/69b3398b
Hed1p 1 ciocoOsI e€ nepepaboTKH. 08.12.2025
38 [IpuMeHeHnue npoayKTOB nepepadoTKu bubmmorexa [JOK
P POAYITOB TIEPEP https://m.edsoo.ru/219de78
HeTH
39 ['eHeTrdeckas CBA3b MEXKIY 10.12.2025
Pa3IMYHBIMH KJIACCAMH YTIIEBOIOPOJIOB
["asoreHonpon3BoIHBIE 12.12.2025
YTJIEBOJOPOAOB: 3JIEKTPOHHOE bu6mmoreka [IOK
40
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleticTBre miemoveit Ha 15.12.2025
a1 raJIOTeHIPOU3BOTHBIE.
B3aumMoeicTBre UraioreHaIKaHOB ¢
MarHveM U IUHKOM
42 Cucremaruzanusa 1 00001IeHre 3HAHU 17.12.2025 bubmuoreka [JOK
o pazzaeny "Yrieroaoposr" https://m.eds00.ru/20e89f22
43 Konrponbnas pabora no reme 19.12.2025 bubnuoreka [IOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI: 22.12.2025
TOMOJIOTHUECKUI psijI, oO1as
44 dopmymna, cT oeHII/:eI:vIoneII]j 1 bubmmorexa LIOK
PNya, CTp Vo https://m.edsoo.ru/df04c5cd
MU30MepHUsi, HOMEHKIIATypa,
kiaccudukanms, puznyeckne CBOMCTBa
45 XUMHUECKUE CBOMCTBA MPEIETbHBIX 24.12.2025 bubmmoreka [IOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoO#bI oTydeHus 1 IPUMEHEHNE 26.12.2025 bubmmoreka [IOK

OIHOATOMHBIX CITMPTOB

https://m.edso00.ru/48410000000
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000

[IpocTeie 3¢hupbl: HOMEHKIATYpa U 29.12.2025
47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U bubmmorexa [JOK
PH, 6C0DET https://m.eds00.ru/c2c788b2
XUMHYECKHX CBOWUCTB
MHoOroaTOMHbIE CIIUPTBHI: 12.01.2026
48 STHJICHTIIMKOJb U TIIUIEPHUH, UX bubmmorexa [JOK
Ui, . https://m.edsoo.ru/ee4d84aa
¢du3nueckre 1 XUMUYECKHE CBOWCTBA
49 CriocoObl nostyyeHus 1 IpUMEHEHNE 14.01.2026 bubmmoreka [IOK
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHO: CTPOCHHUE MOJICKYIIbI, 16.01.2026
50 ¢buszndeckue cBoiicTBa. TOKCHYHOCTD bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
denona
19.01.2026 bu6mmoreka [IOK
51 X i
HMHHCCKHC CBOHCTBA herona https://m.edso0.ru/037ca5f9
59 CriocoObI nostyueHus 1 IpUMEHEHNe 21.01.2026 bubmmorexa [IOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2. Pemenue 23.01.2026
53 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubmmorexa [OK
" P " https://m.edsoo.ru/fdOced09
CnupTsl U (eHOJIBI
54 Cucremaruzanusa 1 00001IeHre 3HAHU 26.01.2026 bu6nmoreka [JOK
10 TEME https://m.eds00.ru/1810ch9b
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE 28.01.2026
55 CTpOoeHHE KapOOHUILHOU TPYIIIIHL; bubnmoreka [JOK
TOMOJIOTHYECKUE PsI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyra, ©30MepHsl 1 HOMEHKJIATypa
56 AJbIIerupl ¥ KeTOHBI: (GU3UUECcKre 30.01.2026 bubmmoreka [IOK
CBOMCTBA; pEaKU MU PUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peakiny oxkuciieHus 1 Ka4yeCTBEHHBIE 02.02.2026 bu6mmoreka [IOK
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PCaKkru aJIbACTUAOB U KETOHOB

https://m.edsoo.ru/a393baad

58 CrocoObl MOJTYYEHHUS aJIbJICTHIOB U 04.02.2026 bubnroreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTLHBIE 06.02.2026

59 KapOOHOBBIC KHCIIOThI, 0COOCHHOCTH bubmmorexa [JOK

P ’ https://m.edsoo.ru/fec0b113
CTPOCHUS UX MOJICKYIT
N3oMepust 1 HOMEHKIIATypa 09.02.2026
60 KapOOHOBBIX KHCIIOT, UX (PU3UYECCKUE bubmorexa LHOK
i ’ https://m.eds00.ru/700cc87b
CBOICTBA

61 XVUMUYECKUE CBOWCTBA TIPEICITBHBIX 11.02.2026 bubarorexa [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBONCTB MypaBbUHON 13.02.2026

62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa IOK

' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX 16.02.2026
U apOMaTHYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmorexa [JOK
JuKap > THIP P https://m.edso00.ru/83a08773
kucioT. [IpencraBuTenu BBICIIAX
KapOOHOBBIX KUCIIOT

64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX 18.02.2026 bubmmoreka [IOK
KHUCJIOT https://m.eds00.ru/0d162d9d

65 CriocoObI moTydeHus 1 IPUMEHEHNE 20.02.2026 bubmmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065c9d
CrnosxHble 3(DUPBI: TOMOJIOTHYECKUAN 25.02.2026

66 s]1, 001Iast GopMyIra, U30MepUs 1 bubmmorexa [JOK
PAA, oM pMya, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 ®dusndeckue 1 XUMHYESCKUE CBOMCTBA 27.02.2026 bubmuoreka [JOK

3upoB

https://m.edsoo.ru/ad6b94b2
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKON PEaKINK, Ha

02.03.2026

68
OTIpeIeIICHUE MOJICKYIIIPHON (OPMYJIBI
OpPraHUYeCcKOTO BEIIeCTBA
[IpakTuyeckas pabora Ne 3. Pemenue 04.03.2026

69 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME bubnmoreka [JOK
"Kap6oHoBsie kucinoThl. CI0KHbBIE https://m.eds00.ru/486671fb
a¢uper"

20 XKupsr: crpoenue, puznveckue u 06.03.2026 bubmmoreka [JOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB, 09.03.2026

71 COJIeprKalINX OCTATKH HETpeIeIbHbIX bubmmorexa [JOK

Aepam Pelt https://m.edso00.ru/b0331922
JKUPHBIX KHCIOT. JKuphI B mpupoe
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX 11.03.2026

79 KHUCIIOT, UX MOIOIIee ASHCTBHE. bu6nmoreka [JOK
IToHsATHE O CHHTETUUECKUX MOIOIIUX https://m.edsoo.ru/3c566565
cpenctBax (CMC)

['eneTnueckas CBA3b yriaeBOAOPOAOB U 13.03.2026
73 KHCIJIOPOJCOAEPKAIINX OPTraHUYECKUX bubmmorexa [OK
POACOACPHA P https://m.eds00.ru/56790c96
BEIIIECTB

72 Pacuérbl o ypaBHEHUSM XUMHUYECKUX 16.03.2026
peaxkuuit

75 Cucremaruzanus 1 000011IeHNEe 3HAaHUN 18.03.2026 bubnuoreka [IOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas XxapakTepuCcTHKa YTIE€BOI0B U 20.03.2026

76 KJaccu(uKanus yriaeBooB (MOHO-, 11~ bubmmorexa LIOK

YT A da https://m.eds00.ru/7a9693al
Y TIOJTCaXapy/ibl)
77 Monocaxapusl: pu3ndecKue CBOWCTBA 30.03.2026 bubnuorexa [JOK
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Y HaXOXJEHUE B IPUPOJIE

https://m.edsoo.ru/b4bdda2d

78 [TprMeHeHHe TIIIOKO03bI, €€ 3HaUCHUE B 01.04.2026 bubnroreka [JOK
JKU3HEIECATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
hcaxapubl: caxapo3a, MaJbTo3a U 03.04.2026
79 fammap Hﬂaxom eII-:I/Ie B IIPUPOJIC U bubmmorexa [JOK
’ A PHPOA https://m.edsoo.ru/eb0384e7
NPUMEHEHHE JINCaXapH]IOB
[Monmucaxapumpl: cTpoeHue 06.04.2026
80 MaKpOMOJIEKYJI, (PU3UIECKUE U bubmorexa LHOK
p Y : https://m.edsoo.ru/72a04508
XUMHYECKHE CBOMCTBA, IPUMCHEHHE
81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX 08.04.2026 bubmorexa LHOK
Y https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha 10.04.2026
82 oTpeieNICHUE JIOJIM BBIXO/A MPOTyKTa bubmorexa LHOK
P PORYE https://m.edsoo.ru/7fde4 7ef
PEaKIuu OT TEOPETHUUECKU BO3ZMOKHOTO
CucrtemaTtu3sanus 1 0000IICHUE 3HAHUIMA 13.04.2026 bubmuorexa [JOK
83
0 pazzeny https://m.edso00.ru/08d4364c
Konrtponbnas pabora no reme 15.04.2026
84 "Kucnoponacoaepamiye opraHu4ecKkue bubmmorexa [JOK
POl " AACPAALIIE Op https://m.eds00.ru/42c6678e
COETMHEHUS
AMUHBL: K1accUpUKAIHs, CTPOSHUE 17.04.2026
85 MoOJIeKyJ1, o0m1as opmyia, n30Mepust bubnuorexa LIOK
yiT, 00 pMYyITa, E) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XVWMHUYECKHE CBOMCTBA ATH(PaTHISCKUX 20.04.2026 bubmmoreka [JOK
aMUHOB https://m.edso00.ru/1bc5cf80
AHUIMH: CTPOCHNE aHWINHA, 22.04.2026
. bubnmoreka [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB

aHWJINHAa

https://m.edsoo0.ru/39cd21f1
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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

CriocoObI mostyueHus 1 NIPUMEHEHNE 24.04.2026 bubmumorexa [IOK

88
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIAaTypa 1 27.04.2026

89 u30MepHsi, (PU3NYECcKre CBOMCTRA. bubnuoreka [IOK
OtnenbHbIC PEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMuyeckue CBOMCTBa aMUHOKHUCIIOT, 29.04.2026

90 UX OMOJIOTHYCCKOE 3HAYCHUE bubmuorexa [JOK
aMUHOKHUCIJIOT. CUHTE3 U THIPOJIU3 https://m.edsoo.ru/77df705a
MIENITHIOB

01 benku kak mpupoHbIe TOJUMEDPHI; 04.05.2026 bubarorexa [JOK
CTPYKTYpbI O€JIKOB https://m.eds00.ru/429e9899

92 XUMHUYECKUE CBOMCTBA OCITKOB 06.05.2026 bubmmorexa [JOK

https://m.eds00.ru/6237306d

A30TcoaepIKallue reTepouuKINIECKUe 08.05.2026

03 coennHeHus. HyKkiieMHOBBIE KUCIIOTHI: bubnnoreka [JOK
COCTaB, CTPOEHHUE U OHoornyecKas https://m.edsoo.ru/521d1431
poiib
[TpakTuueckast pabota Ne 4. Pemenue 11.05.2026

94 JKCIIEPUMEHTAJBHBIX 33724 110 TEME bubnuotexa [JOK
"A30TcoaepKale OpraHnyecKue https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[TpakTudeckast padota Ne 5. Pemenue 13.05.2026

95 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuoteka [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
KontponpHas padora 1mo reme 15.05.2026
" bubnmuotexa [JOK

96 A30TcoaepKaIe OpraHuuecKue

coenuueHus"

https://m.edsoo.ru/ce561bc?
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OCHOBHBIC TTOHSATHS XUMHUU 11.05.2026

97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U 1 bubnmoreka [JOK
METO/Ibl UX CUHTE3a —II0JUMEPU3ALIUS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/ICHCAIUS
[TnacT™acchl. Y TUIHM3AIMS U 13.05.2026 bubanorexa [JOK

98 1
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f

99 DnacToMepbl: HaTypaIbHBIN 1 15.05.2026 bubnroreka [JOK
CHUHTETUYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
Bonokna: HatypanbHble, 18.05.2026

100  umckycCTBEHHBIC, CHHTETUYCCKHE 1 bubmorexa LHOK

Y ’ ' https://m.eds00.ru/5963a601

[TonmuMepsl cielManbsHOTO Ha3HAUCHUS
[IpakTuyeckas padora Ne 6. Pemenue 20.05.2026

101 JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME 1 bubnuorexa [JOK
"Pacno3naBaHue miacTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O00011eHNEe U CUCTEMATU3 AL 22.05.2026

102  w3y4YeHHOrO MaTepuaia Imo TeMe 1 bubmorexa HOK
" 1 P " https://m.edso0o.ru/6a22ble8

BricokoMoneKkynsipHbIe COSIMHEHHS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SIIED. 1 01.09.2025 BubGmuoreka [JOK
Xumuueckui anement. 30tomnsl https://m.edso0o.ru/59c112ee
) CrtpoeHne AIIeKTpOHHBIX 000JI0YEK 1 03.09.2025 Bubamroreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccuduxanyst XuMUIeCKUX 3J1€MEHTOB 1 05.09.2025 Bubnuoreka [IOK
(s-, p-, d-, f-amemenTsI) https://m.edso0.ru/61294af9
4 PacripenienieHre 31eKTPOHOB 110 ATOMHBIM 1 08.09.2025 BubGmmoreka [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB 10.09.2025
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 bubmmorexa [JOK
https://m.eds00.ru/8149e846
COCTOSIHUH
5 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 12.09.2025 Bubamoreka [IOK
DnEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
Ilepnoanueckuii 3axkoH u Ilepunoanueckas 15.09.2025
7 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 bu6mmoreka [IOK
MeHeneesa, CBsA3b C COBPEMEHHOMU https://m.eds00.ru/16957c01
TEOpHel CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHH S CBOWCTB 17.09.2025
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuorexa [JOK
VMU IIPOCTBIX U CJIIOXKHBIX BEIECTB 10 https://m.edso00.ru/f8468927
rpynmnaM u nepuoaam
9 Cucrematuzanus 1 00001IeHIE 3HAHUT 1 19.09.2025 Bubmmoreka [JOK
10 TeMe https://m.edsoo.ru/8fad2942
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Buasl xumMudeckoii cBsi3u. MexaHu3MEbl 22.09.2025
10 00pa30BaHMs KOBAJICHTHOW CBA3H. bubnmoreka [JOK
Bonopoanas cBsizb. MexMoIeKyIsspHbIC https://m.edsoo.ru/5a8072af
B3aHUMOJICUCTBU
BasieHTHOCTB U BaJleHTHBIE BO3MOXXHOCTHU 24.09.2025
1 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI bubnmoreka [JOK
MOJIEKYJI C UX TEOMETPUYECKUM https://m.edsoo.ru/3d2ca093
CTPOCHHEM
12 [IpencraBneHns 0 KOMIUIEKCHBIX 26.09.2025 Bubamoreka [JOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemectBa MOEeKyIspHOTO U 29.09.2025
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIbI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEIICCTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX. 01.10.2025
14 [IpeacraBnenue 0 KOJIOUIHBIX bubmmorexa [JOK
belt A https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U 03.10.2025
15 HEHAaChI eIbeIe I;.CTBO I/IMH;CTB bubmmorexa [OK
11 > P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BBIpaKEeHUsT KOHIICHTPAITIH 06.10.2025 Bubamnorexa IJOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM 08.10.2025
17 TOHSATHH ""MaccoBast 107151 PACTBOPEHHOTO bubmmorexa [JOK
"on HOTLP P " https://m.edsoo.ru/785e0ab4
BemecTa', "MoJIsIpHAs KOHIICHTPAITUS
18 Knaccu¢ukanus 1 HOMEHKIaTypa 10.10.2025 Bubauoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 0000IIeHEe 3HAHNUI 13.10.2025 bubmuoreka [JOK



https://m.edsoo.ru/5a8072af
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10 TeME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam 15.10.2025
"Crpoenue atoma. [lepuoanueckuii 3aKoH
20 u Ilepuonnueckas cucteMa XMMUYECKUX bubnuoreka [IOK
anemenTtoB JI. 1. Menpaeneena", https://m.edsoo.ru/70a60aa4
"Crpoenue BemiectBa. MHOroobpasue
BelecTs"
Krnaccudukanus XuMHYECKUX pEeaKIui B 17.10.2025
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
21 3aKOH COXpaHEHMSI MACChl BEILIECTB; bubmorexa LHOK
p ’ https://m.eds00.ru/6335cdd2
3aKOH COXPAHEHUS U MPEBPAILCHHS
SHEPI'UU NPU XUMUYECKUX PEAKIIUAX
99 TemoBbie 3G HEKTH XUMUYECKUX 20.10.2025 Bubamoreka [JOK
peakuuil. TepMoxumMu4eckue ypaBHEHUS https://m.edsoo.ru/d1db86da
Brruncnenus no ypaBHeHUsAM 22.10.2025
23 XUMHYECKHUX PEAKIUN 1 bubmmorexa [JOK
peatdt https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHYECKOU peakinu, eé 24.10.2025
24 3aBHCUMOCTH OT Pa3INyuHbIX (PaKTOPOB.
Karanu3s n xaTanu3aTopbl
25 ['omMoreHHBIE U TeTEPOTEeHHBIE PEaKITUN 07.11.2025
IIpakTuyeckas padora Ne 1 mo teme 10.11.2025
26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOW PeaKIInu
97 OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH. 12.11.2025 Bubauoreka [IOK
XUMHUYECKOE PAaBHOBECUE https://m.edso00.ru/30952f9b
08 [TpakTryeckas pabora Ne 2 o Teme 14.11.2025 Bubanoreka [IOK

"Bnustaue pa3nuaHbIX GaKTOPOB HA

https://m.edsoo.ru/3bf34el7
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10JIO)KEHNE XMMHUYECKOTO paBHOBECHS"

DNEeKTPONUTHYECKAs TUCCOLMAIIHS. 17.11.2025
29 CuIibHBIE U CIIA0BIE DIIEKTPOJIUTEI bubmmorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
Cremnenn QUCCOIMAIINT
HNonnoe npousseaenue Boapl. Cpena 19.11.2025
30 BOJHBIX PacTBOPOB. Bomopo HbIit bubmnorexa [IOK
a p POB. BOAOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
31 I'unposnus coneit. Peakiuu, mpoTeKarome 21.11.2025 Bbubnuoreka [JOK
B pacTBOPAaxX 3JEKTPOJUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas padora Ne 3 o Teme 24.11.2025
32 "XUMHUUYECKHE PEAKIINHU B PACTBOPAX bubmorexa [IOK
,],‘O B P P https://m.edsoo.ru/2e3daeb0
JJIEKTPOJIUTOB
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE 26.11.2025
33 eaKIy. BaxHelIe OKUCINTEIN U bubmmorexa [IOK
PCAKIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIIN
34 MeToa 351eKTPOHHOTO (3JIEKTOHHO- 28.11.2025 Bubmmoreka [JOK
MOHHOT0) OanmaHca https://m.edso0.ru/fb691387
35 DNEKTPOIIN3 PACTBOPOB U PACIIIABOB 01.12.2025 Bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3IMyHbIX THIIOB 03.12.2025  bubmmorexa IIOK
At p https://m.edsoo.ru/5a859d16
37 Perenue 3ama4d pa3inyHbIX THIIOB 05.12.2025  bubmmorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
38 Cucrematuzanus 1 000011eHIE 3HAHUIT 08.12.2025 Bubmmorexa [JOK
1o Teme "XumMuyeckue peakiuu' https://m.edsoo.ru/c161eb85
39 KonrtponsHas pabora no Teme 10.12.2025 Bubanoreka [IOK
"Xumunyeckue peakuuu" https://m.eds00.ru/a8a0a930
40 [TonoxeHnre HeMeTawIoB B 12.12.2025 bubnuoreka [{OK
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[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2dcad

41 AmoTponusi HeMeTauIoB (Ha IpuMepe 15.12.2025 Bubmmoreka [IOK
KHCI0poAa, cepsl, pocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
42 Bogopos: nonydenue, pusndeckue u 17.12.2025 Bubmuoreka [JOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["ayioreHsl: HaX0XKJICHUE B MIPUPOJIC, 19.12.2025
43 CIocoObI MOJyYeHus, Pu3nIecKue u bubmorexa LHOK
yi o https://m.edsoo.ru/4e223795
XHUMUYECKHE CBOWCTBA
l"anorenoBooposl. Baxkueitme 22.12.2025
44 KHCIIOPOJICO/ICPKAIIUE COSAMHECHHUS bubmmorexa LOK
PONCOACPHATR A https://m.eds00.ru/6b3255e6
raJIOTCHOB
JlaGopaTopHble U TPOMBIIIICHHBIE 24.12.2025
45 CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB. bubnuoteka [JOK
[IpuMeHeHne rajnoreHoB 1 ux https://m.edso0.ru/6971aca4
COCAMHEHUI
[IpakTuueckas padora Ne 4. Pemenue 26.12.2025
46 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe bubmmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
l"anorenst
Kucnopon: naboparopHsie u 29.12.2025
47 MIPOMBIIIIJIEHHBIE CTIOCOOBI MTOTYYCHHS, bubnmoreka [JOK
¢bu3nyecKkrue 1 XMuMHUYEeCKHe CBONCTBRA. https://m.edso0.ru/c8abc36a
O3o0nH. [IpuMeHeHHE KUCIIOPO/1a U 030HA
48 OKCHILL 1 HEDOKCHLL 12.01.2026 bubnuoreka [{OK
A p A https://m.eds00.ru/5c¢8816a0
49 Pemrenue 3ai1ay pa3nuyHbIX TUIIOB 14.01.2026 bubnuoreka [{OK
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https://m.edsoo.ru/2b6d8b4b

Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI 16.01.2026
50 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOWCTBa
51 CepoBogopo, cybdusI 19.01.2026 bubnuoreka [{OK
POBOAOPOA, EYIRGHA https://m.eds00.ru/7c875999
Kucnoponcoaep:xaiue coequHEHMS 21.01.2026
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM bubmorexa LHOK
PEL P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue 23.01.2026
53 IKCIIEPUMEHTAIBHBIX 3324 110 TeMe bubmmorexa [JOK
" P . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHeHUs
A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI 26.01.2026
o4 MoJTy4eHHs, GU3NIECKUE U XUMHUYECKHUE bubmmorexa LIOK
E]q ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHAK, HUTPHIBI
Kucnoponconepxamme coeuHEeHUS 28.01.2026
55 azoTa. OcoOEHHOCTH CBOMCTB a30THOM bubmmorexa [JOK
' https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 [TpumeHeHHe a30Ta U ero COeTUHECHUIA. 30.01.2026 BubGmmoreka [JOK
A3oTHBIE yI10OpEHUS https://m.eds00.ru/129f5059
dochop: HaxoXKIEHHUE B IPUPOJE, 02.02.2026
57 CrocoOBI MOTydeHus, Pu3ndecKne u bubnuotexa [JOK
XuMudeckue cBorcTBa. Dochus u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl hocdopa, pochopcoaepxarime 04.02.2026 BubGmuoreka [JOK
58 .
kucioThl. Comu HochHOopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero 06.02.2026  Bubnuoreka [JOK

coeaunenuil. @ochopHbie y1oOpeHus

https://m.edso0.ru/a218070a
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[Tpaktuyeckas padora Ne 6. Pemenue

09.02.2026

60 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmoreia LOK
p A https://m.eds00.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYriepoa: HaXOXACHUE B IPUPOJIC, 11.02.2026
QJITIOTPOITHBIE MOIU(UKAIINY; bubnmoreka [JOK
61 .
(du3nUecKre U XUMHUYIECKUE CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMECHCHHE
62 Oxcun yriepoaa(ll), okcua yriepoma(1V), 13.02.2026  bubmaunoreka LIOK
YroJIbHasi KUCJIOTa U €€ COJIN https://m.edsoo.ru/dba58adf
63 Perenue 3a1ay pa3jiMdHBIX THIIOB 16.02.2026 ' bubmuorexa LHOK
A& https://m.eds00.ru/6029b609
Kpemuuii: HaxoXIeHUE B IPUPOJE, 18.02.2026
64 cé)oco61>1 OJ eHI[I/ISI (bmnzefmfe u bubmmorexa LOK
v L https://m.edso00.ru/143558ab
XUMHUYCCKHE CBOMCTBA
65 Oxcun kpemuus(1V), kpemHueBast 20.02.2026  BuGmmoreka [JOK
KHCI0Ta, CUIIUKATHI https://m.edso0.ru/3170e7bl
IIpumeneHune kpeMHHS U €r0 COSAMHESHUN 25.02.2026 | Bubmorexa LIOK
66 Cp P ' https://m.edso00.ru/393cdac0
TEIII0, ETO HOMYHCHHE, BUIBT CTEKIA https://m.edso00.ru/5823cefb
67 Pemenue 3a7a4 pa3IuyHbBIX TUIIOB 27.02.2026 | bubnnorexa LHOK
ladp https://m.edso0.ru/b624f801
68 Cucrematuzanus 1 000011eHIE 3HAHUIT 02.03.2026  BuGmuoreka [JOK
mo teme "Hemeramsr" https://m.edsoo.ru/6e864db5
69 KonrtponsHas pabora no Teme 04.03.2026 BubGamnoreka [JOK
"HemeTamasr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIbHON 06.03.2026  BuGmmoreka [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edso00.ru/2b7e9510
71 [Tonoxxenne meramios B [lepuogudeckoit 09.03.2026 = bubmmoreka [IOK
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CUCTEMEC XUMHUYCCKUX ODJICMCHTOB.
OcobenHoctu CTPOCHUA SJICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

https://m.edso00.ru/9839c16¢

79 OO6mue ¢puznyecKue CBOMCTBa METAIIOB. 11.03.2026  buGauoreka LIOK
[IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 CrutaBbl MeTayioB. Kopposust Metasios 13.03.2026 ' bubmmorexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenwue 3a1a4 pa3muIHBIX TUIIOB 16.03.2026  bubmuorexa LOK
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUHN DS/l HAPSHKEHUM 18.03.2026
75 MeTayioB. O0IIHe CriocoObI OTyYSHUS bubmmorexa [JOK
https://m.edso0o.ru/94eb377a
METaJIOB
OOmas xapakTepucTuka MeTamios |1A- 20.03.2026
rpynisl [leppoaudyeckoi cucTemsl
76 XUMHUYECKUX AJIeMeHTOB. Hatpuii u bubnmnorexa [JOK
KaJlui: ojay4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OOmas xapakrepuctuka Metamios IA- 30.03.2026
rpynisl [leppoaudyeckoit cuctemsl
77 XMMHYECKHX 3JIEMEHTOB. Maruuii u bubnuotexa [JOK
KaJIBIMI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN
78 JKécTKkoCTh BOMIBI M CIIOCOOE! €€ 01.04.2026 BubGmuoreka [JOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AmoMUHUHR: TToNydeHue, Pu3ndecKue u 03.04.2026  Bubnuoreka [JOK

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

https://m.edso00.ru/0e79b266
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AMpoTepHbIE CBOIICTBAa OKCHJIA U 06.04.2026
80 TUJPOKCH]IA ATFOMUHHS, bubmuoreka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edso00.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3anay pa3nuyHbIX TUIIOB 08.04.2026
[IpakTrueckas padota Ne 7. Pemenue 10.04.2026
82 AKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe bubmmorexa [JOK
" P 8 " https://m.edso0.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO01mas xapakTepucTUKa METalIOB 13.04.2026
83 no6ounbix noarpynn (b-rpymm) bubnuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
AJIEMEHTOB
Ou3nyeckue U XMUMHUYECKHE CBOMCTBA 15.04.2026
84 XpoMa | €ro COeIMHEHUH, UX bubamorexa LOK
P A ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHNE
Baxkneiimme coeuHeHus: Maprasiia. 17.04.2026
85 [TepmaHTaHAT KaJINS, €TO OKUCIIUTETHHBIC bubmorexa HOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnyueckre 1 XMMUUECKHE CBOMCTBA 20.04.2026
86 xele3a u ero coequHeHui. [Toydaenne u bubmmorexa [JOK
. o https://m.eds00.ru/1b7f8741
MIPUMEHECHHE CIUTABOB XKelle3a
g7 Ou3nyecKkue U XUMHUIECKHE CBONCTBA 22.04.2026  BubGmuoreka [JOK
MeJU U €€ COCIUHEHUM, UX IPUMEHEHUE https://m.edso00.ru/2bc0f954
duznueckrue 1 XMMUUYECKHE CBOMCTBA 24.04.2026
88 LIMHKA U €70 COCIUHEHUM, UX bubnnoreka [JOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
89 [TpakTrueckas padota Ne 8. Pemenue 27.04.2026 < bubmuoteka [JOK
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

https://m.edsoo.ru/a6e352ea

90 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB 29.04.2026  bubmmorexa LIOK
https://m.edsoo.ru/a8b83d83
O06o001IeHNne U CUCTeMaTU3aIUS 04.05.2026
91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe bubmmorexa LIOK
https://m.edso0.ru/e91fe975
"Metaibt"
" " 06.05.2026  bubnuotexka LJOK
92 KonTponbHas padota no teme "MeTtasuibl https://m.edsoo.ru/83f63ea3
93 AHanu3s pe3ynbTaToB KOHTPOJIBHOU 08.05.2026 bubGauoreka [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieyeHu yCTOWIHBOTO 11.05.2026
94 pa3BuTHs yeaoBedecTra. [loHsTHE O bubnnoreka [JOK
HAaYYHBIX METOJAaX MCCIIEI0BaHUS https://m.edsoo.ru/080fel1f0
BEIIECTB
HayuHble NpUHIUIBI OpraHU3alH 13.05.2026
95 XUMHMUYECKOTO IIPOU3BOJCTBA. bubnuoreka [IOK
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
BaKHEHUIIINX BEIIECTB
96 XUMHUECKOE 3arpsi3HEHUE OKPYKaoLIeH 15.05.2026  bubGmauoreka [IOK
CpedBl U €0 MOCHEACTBUS https://m.edso0.ru/9f11bf51
97 XuMHsI ¥ 37J0pOBbE YeIOBEKa. 11.05.2026 Bubamoreka [IOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
08 Xumus nuny. Ponb xumun B 13.05.2026  bubGmuoreka LIOK
oOecIieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 15.05.2026  buGmauoreka [IOK
cpeactsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
100 XuMHs B CTpOUTEILCTBE. BaxkHelmme 18.05.2026  bub6nmoreka [JOK
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CTPOUTCIIbHBIC U KOHCTPYKIIMOHHBIC
Marepuralibl

https://m.edso00.ru/61e69003

XuUMHUS B CEIBCKOM XO35UCTBE.
101 Opranuueckre 1 MUHEPATIbHBIE
ynoOpenus

102 CucreMaruzanys 1 00001IeHe 3HAHUI
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

20.05.2026

22.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979c70
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHMS o0pa3oBaHus

1 Brnagenue cucteMolt XUMHUECKHUX 3HAHUH, KOTOpasi BKIIFOYAET:

OCHOBOMOJIAralomue MOHIATUS (XMMHYECKHH D3JIEMEHT, aToM, H30TOIbI,
ANIEKTPOHHAsT 000JI0YKa aTtoma, S-, p-, d-3JEKTPOHHBIC OPOUTAIH ATOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATETLHOCTD, CTENIEHb OKUCIEHUS, XUMHUYECKasi CBsA3b (0- U T-
CBsI3b, KpaTHbIE  CBSI3M), TUOpUAM3aIUsl  aTOMHBIX  opOuTanei,
KpUCTaJITTMYecKasi peméTka, MOJb, MOJSpHas Macca, MOJSPHBIA OO0BEM,
MOJISIpHAsT KOHIICHTpAIMsI, PacTBOPbI (MCTUHHBIC, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIA CKENeT, (PyHKIMOHAIbHAs TpyIINa,
paaMKai, W30MeEpbl, CTPYKTypHas Qopmyna, wusoMmepus (CTpyKTypHas,
11 reoMeTpuyeckas (IHc-, TpaHCU30MEPHUsi), TOMOJIIOTUYECKUI PsiJl, TOMOJIOTH,
YII€BOJIOPOAbI, KUCIOPOI- U a30TCOAEpKAIUE COEIUHEHUS, OMOJIOTMYECKU
aKTUBHBIC BeIECTBA (YIJIEBOIBI, XHUPBI, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KpPEKUHT,
pubOpMUHT, THIIBI XUMUYECKUX peakumii (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, 9K30- M DHIOTEPMHYECKHE, PEAKIMA HOHHOTO
oOMeHa, TOMO- U TE€TEpOTEeHHBIC, 0OpaTUMbIe M HEOOpATUMBIE), PACTBOD,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, SNEKTPOIUTHUECKAs JUCCOIAIMs, CTETIEHb
JUCCOIIMAIMU, OKHUCIHUTEIb, BOCCTAHOBHUTEINb, AIIEKTPOJU3, CKOPOCThH

XUMHUYECKON PEaKIUN, XHMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHSI OpPraHUYECKHX BEIIECTB
AM. bytnepoga, Teopus AIEKTPOIUTUYECKON JIACCOLIMAIUH,
[Tepuonnueckuit 3axon JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHUS MacChl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH, MHUPOBO33PEHUYECKUE
3HaHUS, JIeXKallMe B OCHOBE MOHMMAHHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBIICHUN, COBPEMEHHBIE MPEJICTABICHUS O CTPOSHUHU BEIIECTBA

Ha aTOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJIAPHOM YPOBHAX

IpEACTABICHUA O MCXaHU3MAaX XUMHUYCCKUX peaKunﬁ, TEPMOIAUHAMHUYCCKUX
1.3 U KHUHCTUYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHUMHYCCKOM

PaBHOBCCHUU, NUCHIICPCHBIX CUCTCMAX

14 (dakToNOrMuecKue CBEICHHS O CBOWCTBaX, COCTaBe, MOJNYyYEHUU U

0e30ImacHOM HUCIIOJIb30BaHNH BaXHEHIITHX HCOPTaHUYCCKUX u




OpTraHU4YCCKUX BCIICCTB B 6LITy u HpaKTH‘IGCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

1.5

oOuiye Hay4dHble MPUHIUIIBI XUMHYECKOrO MPOU3BOJCTBA (Ha MpHUMeEpe

MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XAPAKTCPHBIC NPU3HAKU W B3aUMOCBA3b M3YYCHHBIX HOHHTHﬁ, MNPUMCHATH
COOTBCTCTBYIOIIHUEC TIIOHATHUA 1TPpHA  OIMMCAHHMU CTPOCHUA U CBOMCTB

HCOPraHN4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aMMOCBS3b XHMMHYCCKUX 3HAHUM C MOHITUSIMH H NpeaACTaBJICHUAMU
Apyrux mnpeaMEToB IJId 0ojiee OCO3HAHHOIO MOHUMAHHUSA U OOBICHEHMS

CYIIHOCTHU MAaTCPUAJIBHOTO €AMHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTL YMCHUA UCITIOJIB30BATh:

HAaMMCHOBaHHUA  XHMMHYCCKHUX COG,I[I/IHCHI/Iﬁ MCKAYHAPOAHOTI'O COr03a
TGOpGTH‘-IGCKOfI u HpI/IKJIaI[HOI\/JI XUMHU U TPUBUAIIBHBIC HAa3BaHWA BCUICCTB,
OTHOCAIIHUXCA K HM3YUCHHBIM KJIaCCaM OPraHHUYCCKHUX W HCEOPTaHUYCCKUX

COCTUHEHUN

3.2

4.1

4.2

XUMHYECKYI0 CHMBOJIMKY JJisi COCTaBlieHUS (GOopMyl HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U

CKEJIETHBIX) (hOpMYJT OpraHUYECKUX BEILIECTB
CdopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATH:

HCOPraHU4YCCKUC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHHA H
KPUTCPHUU IJIA I(J'IaCCI/I(l)I/IKaIII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB
OpPraHM4CCKHC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAHHMA U KPUTCPUU

JJIL KJ'IaCCI/I(l)I/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IUYHBIM NpU3HAKaM (YKCIy M COCTaBy pEarupyrolluX BEIIECTB,
TeMI0BOMY 3((eKTy peakluy, U3MEHEHHIO CTEIEeHEe OKUCIEHUS 3JIEMEHTOB,

O6paTI/IMOCTI/I pCaknumn, y4aCTruro KaTa_]'II/BaTOpa)

CpopMHUpPOBAaHHOCT, YMEHHS XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHMHM) M MOHOB XMMHYECKHUX
snemeHToB 1 — 4 nepuonos Ilepuoanueckoit cucremsl .M. Menneneesa u
UX BaJCHTHBIE BO3MOXHOCTH, WCIIONB3YS TOHATHS S-, p-, O-3JeKTpOHHBIE

Op6I/ITaJ'II/I, SHECPIreTUUCCKUEC YPOBHU

ChopMHUpOBAaHHOCT, yMEHHS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMMHYECKUX D3JEMEHTOB W 00pa3yeMblX HMH COSAMHEHHH 10

NepuoiaM M rpymniam

C(I)OpMI/IpOBaHHOCTL YMCHHA COCTaBJISITh YPABHCHUSA XUMHUYCCKUX pCaKI_II/Iﬁ

U PacKphIBaTh UX CYILIHOCTb:




7.1

OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/II\/'I MoCpCACTBOM COCTABJICHUA

AJEKTPOHHOTO OajlaHca 3TUX peakLuit

7.2

YPaBHEHUsI pEaKkUUil pAa3JIMYHbIX THUIOB; IIOJIHBIE M COKpPAILIEHHbIE
ypaBHEHHS PEAKIUH MOHHOTO OOMEHA, YUMTHIBAasl YCIOBHSA, MPU KOTOPBIX

OTHU p€aKIWHU UAYT 10 KOHIIA

7.3

8.1

peakuuii TUOpOIM3a, peaKUui KOMIUIeKcooOpa3oBaHMsl (Ha MpuUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKPETHBIX IIPUMEpPAaX XapakTep 3aBUCHUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH  OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M TuOa
KOBAJICHTHOM CBSI3U (G- U TM-CBSI3M), B3aUMHOI'O BJIMSIHUSI aTOMOB U TPYIIII
aTOMOB B MOJICKYJax, a TakkKe OT OCOOCHHOCTEH peanu3aliy Pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

10

XapaKTCPHbBIC XUMHUUYCCKHUC CBOMCTBa BCIICCTB  COOTBCTCTBYIOIIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHHsI XapaKTEpHU30BaTb COCTaB M BaKHEUIIHE
CBOWCTBA BEILECTB, MPUHAICKAIIUX K ONMPEASIEHHBIM KJlaccaM U TPyIam
coemuHEHUH  (POCThIC  BEIIECTBA, OKCHIbI, THIPOKCHIBI,  COJIH;
YTIEBOJOPOABI, MPOCThIC d(PHUPBI, CIUPTHI, (DEHOJBI, ATBJETH]IBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXKHBIE J(QUPBI, KUPHI, YIIEBOAbl, AMHUHBI,
AMUHOKHCIIOTHI, OETKN)

ChopmupoBaHHOCTE YMEHHUS MPOBOAUTH PACYETHl MO XUMHYECKUM
dbopMyllaM W ypaBHEHHSM XUMHUYECKHUX PEAKIMH C WCIOJIb30BAHUEM

(U3MYECKUX BEJIUYMH:

10.1

Macchl (00BEMa, KOJITMYECTBA BEIIECTBA) MPOJYKTA PEAKIIMK, €CITU OJHO U3
HWCXOJHBIX BEIIECTB JTaHO B BUJE PacTBOpPa C OMPEACIEHHOW MacCOBOU

JoJIel pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MMPUMECH )

10.2
10.3
10.4
10.5

11

MacCOBOU WM 0OBbEMHOM JTONTH, BBIX0/1a TPOAYKTA PEaKIIHH
TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHHI T'a30B

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbI BeliecTBa

Bnanenue cucremMoil 3HaHMKW O METOJAX HAYYHOrO MO3HAHUSA SBJICHUU
MPUPOBI, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHE IPUMEHSTh
ATU 3HAHHUS TIPU DSKCIEPUMEHTAIIBHOM HCCIECIOBAHUM BEIIECTB W IS
OOBSICHEHUS! XMMHUYECKUX SBJICHHH, WMEIOIIUX MECTO B MPHUPOAE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU




12

CdhopmupoBaHHOCTH YMEHHSI IPUMEHSTH (MCTIOIB30BATh) 3HAHUS O COCTaBE U
CBOMCTBAX BEIIECTB JUIA  OKCIICPUMEHTAJIBHOM IIPOBEPKU  TMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX pPEAKIUl Hu
MIPOTHO3UPOBAHUSI  BO3MOXKHOCTEM  MX  OCYIIECTBICHHUS; CHCTEMHBIE
XUMHUYECKHE 3HAHMS M OOBSCHEHMS M IPOTHO3UPOBAHMS SIBICHUM,
UMEIOIIUX €CTECTBEHHOHAYYHYIO NPUPOAY; M HPUHATUS TPaMOTHBIX

peleHui mpobyeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATH W MPOBOJIUTH XUMHUYECKUIH
JKCIIEPUMEHT (MOJyYeHUE M HU3Y4YCHHE CBONCTB HEOPraHWYECKUX H
OPraHMYECKHUX  BEIIECTB, KAYECTBEHHbIC pEAKIUU  YIJIEBOAOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJCOJEP)KALIUX OPraHUYECKUX BELIECTB,
pellIeHre YKCIIEPUMEHTAIbHBIX 337a4y 10 PaclO3HABAaHUIO HEOPTaHUYECKUX
U OpraHMYecKHX BELIECTB) C COOJIIOJIGHHEM TMpaBW 0e30MacHOro
oOpaimieHuss ¢  BellecTBAaMH U Ja0OpaTOpHBIM  OOOPYIOBaHUEM;
(opMyIHpOBAThH IIENTU HMCCIIEOBAHUS; TPEACTABIATh B Pa3IUIHON (hopme
pe3yabTaThl  SKCIEPUMEHTAa,  aHaJu3MpOBaThb M OLEHMBaTh  UX

JOCTOBCPHOCTD

ChopMupoBaHHOCT, YMEHHUSI OCYIIECTBISATH II€JICHANPABICHHBIA TOUCK
XUMHYECKOW MH(POpPMALIMU B Pa3IMYHBIX MCTOYHHKAX (HaydyHas W yueOHO-
Hay4yHasl JUTepaTypa, CpeacTBa MaccoBol mH(opmanmu, cetb MHTEpHET U
Jpyrue), KPUTUYECKH  aHATU3UPOBaThb XUMMUYECKYI0  HH(pOpMaIMIo,
nepepadaTeiBaTh €€ M HUCMOJb30BaTh B COOTBETCTBUU C MOCTaBICHHOM

yueOHoIl 3a1aueit

ChopMupoBaHHOCTH YMEHHSI TPOTHO3UPOBATh, AaHATM3UPOBATh U OIEHUBATH
MHGOPMAIMIO C TO3UIUH DKOJOTHUECKOW O€30MacHOCTH TOCIEICTBHIMA
OBITOBOM ¥ TPOM3BOJICTBEHHON [IEATEIILHOCTH 4YEJIOBEKa, CBS3aHHOM C
nepepaboTKON BEEeCTB; CHhOPMUPOBAHHOCTh YMEHHM 0CO3HABATH OMACHOCTh
BO3JICHCTBUSl HA >KMBBIE OPraHU3MbI OIPEAEIEHHBIX BEIIECTB, MOHUMAs
CMBICJI TTOKA3aTeJIsd HpelleJILHOﬁ JIOHyCTHMOﬁ KOHIIeHTpaIII/II/I, " IIOJACHATH HaA
HpI/IMean CHOCO6BI YMGHBHIGHI/ISI nu Hpe,Z[OTBpaHIeHI/Iﬂ nux BpGJIHOl"O

BO3JICHCTBUA Ha OpraHusM 4CJIOBCKa




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon
1

1.1

1.2

1.3

14

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHass MOENb CTPOSHHsI aToma. PacmpenencHue
9JIGKTPOHOB IO  JHEPreTHYecKuM ypoBHAM. Kiaccudukanmss XUMHYECKHUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYECKUX YpOBHE#H aromoB (S-, p-, d-
aneMeHToB). OCHOBHOE W BO30YKIEHHOE COCTOSIHASI AaTOMOB. OJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

Ilepuonuueckas cucrema xumudeckux 3nmemeHToB [[.M. MenneneeBa. @usnueckuit
cmbica Ilepuonnueckoro 3akoHa JI.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB D3JIEMEHTOB M HX COEAMHEHH [0 NEepuoAaM M TpyIIaMm.
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX

CO@HHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB
BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHb OKHCICHUS

Bunel xumudeckoi cBsizu (KOBaJIGHTHAsl, MOHHAsS, METa/NInYecKkasi, BOJOPOIHAs) U
MexaHu3Mbl €€ oOpa3oBaHHs. MeXMoOIEKyIsIpHble B3auMoJeicTBUs. BeriecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIbl KPUCTAIUIMYECKUX PEIIETOK.

3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUINYECKON PEIIETKH

1.5

Xumnyeckas peakuus. Kinaccudukanuss XMuMHUUECKUX peakliii B HEOPraHUYECKON U

OpF&HH‘IGCKOI’I XUMUHU. 3aKOH COXPAaHCHUS MACChI BCIICCTB

1.6

CKOpOCTL pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3INYHBIX (I)aKTopOB

1.7

1.8

1.9

1.10

TemnnoBsie 2 hekTh XUMUYECKUX peakiuid. TepMoXuMUvecKre ypaBHEHUS
OOpatumble peakiuu. XuUMUYecKoe paBHOBecue. DakTopbl, BIUAIOIIME Ha
COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

QHGKTPOHI/ITI/I‘ICCKaH JAUCConuranms. CunbHble M clabble QJICKTPOJIUTHI. Cpez[a
BOAHBIX PpaCTBOPOB BCHICCTB: KHUCIAA, HeﬁTpaHLHaH, mICJI04YHas. Cremnenb

nucconuanuu. Peakimn noHHOTO 0OMEHa

IMapponus coneit. Monnoe mpousBenenue Boibl. Bomopomnsiii mokasarens (pH)

pacTBopa

1.11

CriocoObl BbIpa)K€HUSI KOHIEHTpALlUd PacTBOPOB: MAaccoBas J0JI1 PacTBOPEHHOTO
BElIeCTBa, MOJSpHAs KOHIEHTpauus. HachlllleHHble ¥ HEHACHIIEHHbIE PACTBOPBI,

PacTBOPUMOCTD. KpI/ICTaHJIOPI/I,HpaTLI

1.12

1.13

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeneHne BEMIECTB B Cpelax ¢

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOT'O Oananca

DNEeKTPOIN3 pPacTBOPOB U PACILUIABOB COJIEH




OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus HeopraHndeckux coenuHeHuid. HomeHkaTypa HEOpraHH4ecKux

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKHE CBOMCTBA BAXXHEHUIIUX METAJUIOB (HATPUM, KalIHi, KaJbIMi, MarHuu,
QTIOMUHHUMA, IMHK, XPOM, JX€JIe30, MeIb) W HuX coeauHeHuil. OOmme crnocoObl
MOJYYCHUSI METAILJIOB

XHWMHYECKUE CBONCTBA BAXKHEHUIIINX HEMETAUIOB (TAJIOTEHOB, CEephI, a30Ta, Gocdopa,
yriiepojia U KPeMHUS) U UX COCIMHEHHH (OKCHJIOB, KHCIOPOJICOACPKAIINX KUCIIOT,
BOJIOPOJAHBIX COCTMHEHU )

['enernueckas cBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICIKAIINX K PA3TUYHBIM
KJaccaMm

###Par### I nenTndukanys HEOPraHMIECKUX coeMHeHNN. KauecTBeHHbBIE peakiuu

Ha HCOPraHM4CCKNEC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TTOJOXKEHHUS TCOPUH XUMHUYECKOTO CTPOCHUS OPTAaHMYSCKUX COCAMHCHHN
A.M. bytnepoBa. YTriepoIHbIl CKEJIET OpPraHUYEecKOW Mojekynbl. KpaTHOCTh
XUMHUYECKON CBSI3U. S- M P-CBSA3H. SP3-, SP2-, SP-rubpuanu3anuu opouTaseii aToMoB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOCHUS MOJIEKYII.

I'omonoru. I'omonoruueckuii psa. Mzomepust u n3omepsl

3.2

[Tonstre o pyHkuMoOHaNbHOU rpymnme. OpueHTauoHHbIE 3()PEKTh 3aMecTUTENEN

3.3

[IpencraBnenre o KiaccupuUKalUd OpraHMYeckux BemiecTB. HomeHnknaTtypa
OpraHMYECKUX COEIMHEHUM (cucTemMaTuuyeckas) M TpPUBHAJIbHbIE Ha3BaHUSA

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

3.4

3.5

CBO6OI[HOpaI[I/IKaJ'ILHBII71 Y MOHHBIN MEXaHU3MBI pCaKkIuu. ITonsTue o HYKHCO(I)I/IJIC u

anektpoduie. [lpaBuno MapkoBHukoBa. [Ipasuio 3aiineBa

Ankanbl. XUMHUYECKHE CBOICTBA alKaHOB: TaJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE PaA3JIOKEHUE, KPEKUHT, U30Mepu3anus, ropeHue. [lonyuyeHne ankaHoB.
[uxnoankanpl. Croenuduka CBOWCTB IUKIOAIKAHOB C MaJIbIM pa3MepoM ITHKJIA.

PeaKHI/II/I OPHUCOCAUHCHHA U paJUKAJIBHOTO 3aMCIICHHUA

3.6

3.7

3.8

AnKeHbl. XWMHUYECKHE CBOMCTBA: PEAKIMU TPUCOCIUHEHHS (TajJoreHHpOBaHUE,
THAPUPOBAHUE, TUIPOTAJOTEHUPOBAaHUE, TUIpATallvs), TOPEHHUS, OKUCICHHS U
nonuMepu3aui. [IpomplieHHbIE U JTa0OpaTOPHBIE CIIOCOOBI TOTYYEHUS alTKEHOB
Ankanvensl. XHMHYECKHE CBOMCTBAa alKaJIMEHOB: PEAKIUU MPUCOECAUHEHUS
(rumpupoBaHHe, TaJOT€HUPOBAHUE), TOpPEeHHs U noiuMepusanuu. I[lomydyenue
ANKaJUEHOB

AnkuHbl. XMMHUYECKHE CBOWCTBA: PEAKIUU NPUCOCAUHEHUs (TaJoreHUpOBaAHUE,

THUAPUPOBAaHUE, TUIpATalus, THAPOTAIOI€HHPOBAHME) KaK CHOco0 MONTy4YeHUS




[IOJIMMEPOB U JPYTHUX IIOJE3HBIX MNPOAYKTOB. Peaknum 3amemenusd. lopeHue
aUeTUICHa KAaK MCTOYHHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM JJIA CBAPKU U PE3KH

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

ApeHbl. XUMHUECKUE CBOMCTBAa OCH30Ja: PEAKIMU AJIEKTPOPUIBHOTO 3aMEIIeHus,
npucoeAuHenuss  (TUOpUpOBaHME,  rajoreHupoBaHue).  Peakmuss — ropeHwus.
Oco0EHHOCTH XMMHUYECKHX CBOMCTB TOJyosa. Ilomydenue OGenzona. OcoOeHHOCTH
XUMHYECKHX CBOWCTB cTupona. [lomumepusarms cruposna. CrocoObl MoydeHus: 1

MPUMCHCHUC apOMATHUYCCKUX YIJICBOAOPOAOB

3.10

Cnuptel.  [lpenenbHple  OJHOATOMHBIE  CIIUPTHL.  XMMHYECKHE  CBOWCTBA:
B3aUMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJIEHUS HAJMYUS TUAPOKCOIPYIIIIBL, C
raJJOr€HOBOJIOPOJIaMM  KaK  CIIOCOO TOJY4eHHUs pacTBOpUTENEH, BHYTpU- U
MEXKMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenus. Ilomydenne 3Tanona: peakuus
OpOXXEHHS TIJIOKO3BI, TUApATalMs OSTWICHA. OTWUJICHIVIMKONb W TJIMIEPUH Kak

npeaACTaBUTCIN MPCACIbHBIX MHOI'OATOMHLBIX CIIMPTOB

3.11

®enon. XumMuueckue cBoicTBa (peHona (peakuuu ¢ HaTpUeM, THAPOKCUAOM HaTpHsl,

o6pomom). [Tonydyenue enomna

3.12

Anbnernipl. XUMHUYECKHE CBOWCTBA NPEIENbHBIX aJIbJETUAOB: THIAPHUPOBAHUE;
KayeCTBEHHbIE pPEAKIMM Ha KapOOHWIBHYIO Tpymnmy (peakius «cepeOpsHOro
3epkanay, B3aumojeictue ¢ ruapokcuaom Mmeau (I1). Ilomyuenue mnpeneabHbIX
AJIbJICTUIO0B: OKHCJICHHEC CIIMPTOB, ruaparanus allCcTUJICHA. AIIGTOH KakK

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

3.13

KapOoHnoBeie KkuCIOTBI. XHMHYECKHE CBOWCTBAa TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XWMHUYECKUX CBOMCTB MYpPaBbUHON KHCIOTHI.
[Tonydenue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE ATKAHOB,
AJIKEHOB, NMEPBUYHBIX CIUPTOB, AJIbJIETUIOB. BhIcIINe peAebHbIE U HEMPEAECTbHBIE

KapOOHOBBIE KUCIOTHI

3.14

3.15

Crnoxublie 3¢gupbl U xKUpbl. COCOOBI MONYYEHUS CIOKHBIX 3pupoB. OOpaTHUMOCTb
peakuuu ostepudpukanuu. I[IpumeHeHwe CIOXKHBIX 3(QUPOB B MUIIEBOH U
nap@oMepHOi MPOMBIIUIEHHOCTH. JKHpBI Kak CHOXHBIE S(GUpPHl TIHIEPHUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOMCTBA >KMPOB: THJPHUPOBAHUE,
okucieHue. ['maponus, WM OMBUIEHHME, XHUPOB KaK CHOCOO TMPOMBIIIIEHHOTO
MOJTyYeHUs COJed BBICHIMX KapOOHOBBIX KHCIOT. MBUI4 Kak COJM BBICHIMX

Kap6OHOBBIX KHUCJIOT

XHWMHUYECKHE CBOMCTBA TI'JIFOKO3HI: pcaknuun C ydaCcTueM CHHUPTOBBIX U aJbACTUIHON
rpynina U MOJIOYHOKHCIIOC 6pO)KCHI/IC. HpI/IMCHCHI/IC TJIFOKO35I, e€ 3HaueHHE B
KHU3HCACATCIIBHOCTH opraHui3ma. Jlncaxapmlm: caxapo3sa, MaJIbTO3a.
BoccranaBnuBaromme u HEBOCCTaHABJINBAKOIIUEC Aucaxapuabl. FI/I,HPOJ'H/I?;

nucaxapunoB. llomucaxapunpl: Kpaxman, TITUKOreH. CTpoeHue MakpoMOJIEKYII




3.16

Kpaxmajia, TJIMKOI'CHa W [CJUIIOJIO3bI. dusznueckue CBOMCTBa Kpaxmajla ¢
LICJUII0I03bI. XMMHYSCKHUE CBOMCTBA Kpaxmajia: THApOJjin3, KauCCTBCHHAA pCaKIua C
HOJ0M. XUMUUYecKHe CBOMCTBA OCJUIFOJIO3bL:  THAPOJIN3, ITOJIYYCHUC BCI)I/IpOB

uestoo3sl. [ToHsTre 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMUHBI. AMUHBI Kak OpraHUYECKHE OCHOBAHHUS: PEAKIUU C BOJOW, KHUCIOTaAMH,
peakuusi TOpeHHs. AHWIMH KakK TIPEJACTaBUTEIb apOMAaTHUYECKUX AMHUHOB.
XUMHUYECKHE CBOWMCTBA aHHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMHU, OPOMHOW BOJOM,
okuciienue. [lonydeHrne aMHUHOB AJIKWJIMPOBAHUEM aMMHUAKa U BOCCTaHOBIICHHEM

HUTPOITPONU3BOAHBIX YIJICBOJOPOIAOB

3.17

AMHUHOKHUCIOTBI M OenKkd. AMHHOKHCIOTBI Kak aM(OTEpHblE OpraHU4YecKHue
coeauHeHusi. OCHOBHBIE aMHUHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHE
CBOMCTBa OEJIKOB: TUAPOJIN3, JACHATYypalus, KaYeCTBEHHbIE (LIBETHBIE) PEaKUUU Ha

OenKu

3.18

CrpoeHue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyl. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIL:

PCaKuU MOJUMEPU3AINHN U ITOJJUKOHICHCAIINU. KJIaCCI/I(bI/IKaI_II/IH BOJIOKOH

3.19

3.20

4.1

4.2

#H#Par### nenTnduKkanus OpraHMIecKuX coeuHEHUN. Perenue

SKCIEPUMEHTAIBHBIX 3a/1a4 Ha pacliO3HaBaHUE OPraHUYECKUX BEIIECTB
I'eneTnyeckas CBsI3b MEXKy KJIaCCaMH OPraHUYECKUX COCIMHEHUN
XUMHUS U )KU3Hb

XuMusi B TOBceqHEBHOW »ku3HH. [IpaBuia Oe3omacHOl paboOThl C E€AKUMH,

TOpHOYMMU U TOKCUYHBIMHA BC€UICCTBaAMU, CPECACTBAMU OLITOBOM XMMHH

XuMHA U 310pOBbe. XUMUSA B MeIULMHE. XUMUA U CEIbCKOE XO3SANCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHUSI U SHEPreTHKa: MPUPOIHBIA U MOMYTHBINA HE(TAHON ra3bl,
UX cocraB U wucnojib3oBaHue. CocraB HepTH M €€ mnepepaboTka (IPUPOIHBIE

HCTOYHHUKH YTJ'IGBOI[OPOI[OB)

4.3

XuUMUA H JKOJOTHsl. XUMHYECKOE 3arps3HEHUE OKPYXKAIoIIEH Cpeapl U €ro
nocneacteus. OxpaHa ruapocdepbl, MOuYBbI, atMocdepbl, ¢Guopsl U (ayHbl OT
XUMUYECKOTO 3arpsisHeHms. [IpoOiieMa OTXOAOB H  TMOOOYHBIX TPOJIYKTOB.

A.]'H)TepHaTI/IBHI)Ie HUCTOYHHKU SSHEPTUU

4.4

5.1

OO6mme mnpencTaBiaeHUss O TMPOMBINIIEHHBIX CIOC00axX TOMYYCHHUS XHUMHYECKUX
BeIIEeCTB (HAa TPHUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOW KHUCIOTHI). YUY€pHas u
uBeTHass MeTtauiyprusi. CTEKJIO U CUJIMKATHAs MPOMBINUIEHHOCTh. [IpoMbliiuieHHas

oprannueckas Xumus. CeIpbE 7151 OPTraHUYECKON MPOMBIIILIIEHHOCTH
HH#HH#Par### Tunpl pacu€THBIX 3a/1a4

##HPar####PacuéTbl Macchl BelecTBa UM 00bEMaA ra3oB 10 U3BECTHOMY KOJIHMUYECTBY

BEIIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUH BEUIECTB




5.2

##HPar##H##Pacuérel TeruoBoro s ¢eKxra peakiuu

5.3 ##HPar##HPacuéTpl 00bEMHBIX OTHOIIEHUH Ira30B MPU XUMUYECKUX PEAKIIHIX
5.4 #i#Par###Pacuérel Maccel (00BEMa, KOTMYECTBA BEUIECTBA) MTPOYKTOB PEAKIUH,
' €CJIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH)
55 ###Par###PacuéTel MacCcOBOU MM OOBEMHOM JTOJIM BBIXO/1a TPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
#i##Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa C OMpeIeIEHHON MaccoBOil 1oei
pacTBOPEHHOIO BELIECTBA
57 ###Par###PacuéThl ¢ UICTIOIB30BAHUEM MOHSATUN «MACCOBAsI I0JIS», «MOJIpHAs
' KOHIICHTPALUS», «PACTBOPUMOCTH)
###Par#t#HaxoxaeHue MOIeKyasipHON (OPMYIIbI OPraHUYeCKOro BELIECTBA 10 €ro
5.8 TUIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €T0 COCTaB, HITH TI0

IIPOYKTaM CTOPaHHUs




YYEBHO-METOJINYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

« Xumus; 10 xmacc. yrmyonennoe odoyuenune Epemun B.B., Kyssmenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O0uiecTBo ¢ orpaHMuYeHHOM
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe o0miecTBo «l3maTenscTBO
«IIpocBenieHue»

* Xumus; 11 xmacc. yramyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; noxa penakuuent Jlyanna B.B. O6miecTBo ¢ orpaHMueHHOM
OoTBETCTBEHHOCThIO «JIPODAY»; AxuuonepHoe oOmiecTtBo «l3naTenscTBo
«IIpocBenienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

YMK «XUMHUSL. 10 KJI1acc. VYriny6néHHbIi YPOBEHbY»
1. Xumus. 10 knace. YueOnuk: yriay0. ypoBens (aBtopsl O. C. 'abpuenss, U.T.
Octpoymog, C. A. CitaikoB).

2. Metoauyeckoe nocoOue Juisl yUYuTensl K 3aBEpLIIEHHON NPEIMETHON JIMHUU
yueoHukoB O. C. I'abpuensna u ap. «Xumus. 10 knace», «Xumus. 11 kmacey.
VYriy6 nénnsiii yposenb (aBTopbl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB).

3. Meroauyeckue mnoypouHble pekoMmeHnanuu. 10 kimacc. YriayOn€HHBIM
ypoBeHb (aBTopel O. C. I'abpuensn, U. I'. Octpoymon, A. H. JI€skun, C. A.
Cnankos).

YMK «Xumus. 11 knacc. YrinyOn€HHbIA ypOBEHbY»

1. Xumus. 11 knace. YueOnuk: yriy0. ypoBens (aBtopsl O. C. I'abpuenss, N.T.
Octpoymos, A. H. JIéskun, C. A. CtaakoB).

2. Meroaudeckoe mocoOue i y4uTems K 3aBepUIEHHON MPEeAMETHOW JTUHUU
yueOnukoB O. C. I'abpuensna u ap. «Xumus. 10 kmacey, «Xumus. 11 kmacey.
Yrnyonéunsiii ypoBenb (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

3. Meroaudeckue MOypouHble pekoMeHmauuu. 11 xkmacc. YrayOnéHHbBIN
ypoBeHb (aBTopsl O. C. I'abpuensan, U. I'. Octpoymon, A. H. JI€skun, C. A.
CrnankoB).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

Enunas xomnmeknus mudpoBbix obpazoBaTenbHbix pecypcoB (EK IOP) —
http://school-collection.edu.ru. Coaepkut pasHooOpa3Hbie yueOHbIC MaTepHAIIbI
B DJIGKTPOHHOU (popMe — MOKYMEHTHI, TPE3CHTAIlMH, JJICKTPOHHBIC TaOIUIIHI,
BUIcO(pparMeHThl, aHUMAITMOHHBIE POJIUKH U JIP.

bubmuorexka  1mmdpoBoro - obpazoBarenmbHoro  konrenra  (IJOK) —
https://lesson.edu.ru/ ComepKUT KOJUISKIIUIO OHJIANH-YPOKOB IO W3y4aeMbIM
TEMaM U pasjieliaM Kypca XUMHH

BupryanpHble J1abopaTopHble W IpaKTUYECKHE padOThl Ha yriayOJIEHHOM
ypOBHE cpeAHero oomero oopasosanus https://content.edsoo.ru/lab/

dokchopa.Yueonuk. https://foxford.ru/wiki HHTepHET-3HIMUKIONCAUS  I10
IIKOJIbHBIM MPEIMETaM OT OHJIaNWH-IIKOJbI «Dokchopmy.


https://content.edsoo.ru/lab/

