MYHUIAITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIbBHOE

YUYPEX/EHUE

«KOPTY3CKAA CPEAHAA OBILIEOBPA3OBATEJIBHA A HIKOJIA»

PACCMOTPEHO: COI'NTACOBAHO: YTBEPXIEHO:
Ha [lenarornyeckom cosere 3um.aup.no YBP N.o./Iupekropa IIKOJIbI
ITpoTokomn Ne TpyOunckas H.A. 10.}O.Henamux.
or" " 2023 1. "o 2023 1. [Ipukas Ne
or" " 2023 r.
PABOYAS ITPOI'PAMMA
(ID 2469743)

yueOHoro npeamera « XuMusi. YrjayOJeHHbIN YPOBECHb»

it oOygaromuxcs 10 kmacca

cocTaBjieHa Ha OCHOBe DeiepanbHOro
rOCyJIapCTBEHHOT'O 00pa30BaTEeIbHOTO
CTaHJIapTa CPeHEro 00Iero oopa3oBaHus U
denepasibHOM paboyeil mporpaMMbl CPETHETO
oOuiero o0pazoBaHus MO MPEAMETY «XUMUS»

CocTaBuTeIb:
Tpybunckas M. A.
y‘H/ITCJ'IB XUMHUHA



¢. Kopry3s 2023

HOACHUTEJBHAA 3AIINCKA

PabGouast mporpaMma 1Mo XMMHUU Ha ypOBHE CpeIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii deneparnuny, TpeboBaHUN K pe3ylibTaTaM OCBOCHUS
benepanbHO o0Opa3oBaTeabHOM IPOrpaMMBbl CPEIHETO o01ero
oOpazoBanua(POIl COO), npencraBieHHbIx B PDefepaqbHOM roCyJapCTBEHHOM
oOpazoBarensHoM cTangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMmeTa «XUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
@denepanvy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, H
OCHOBHBIX TONOXkeHH «Crparerun pa3BuUTHS BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon 1o 2025 roga» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvUMHUS Ha ypOBHE YIIyONEHHOTO HM3YYEHHsS 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
W3ydyenue mpeamera, peamuzyemMoe B YCIOBHAX AU(GEepeHIUPOBAHHOTO,
npoduibHOTO 00yYeHHs, MPHU3BAaHO OOecmeunTh 00I1e00pa3oBaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIs
aJanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KM3HU B COLMYME, a TAKXKe JJIs
NpOAODKEHHU OOydeHHUsI B OpraHu3alusax MpodeccruoHalbHOTO 00pa3oBaHusl, B
KOTOPBIX XUMHUS ABJISIETCS OJHOU U3 IPUOPUTETHBIX JUCIMILINH.

B mporpaMme 1o XMMHMM Ha3Hay€HUE INpeaAMeTa «XHUMHUS» MOIydaeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM €  OCHOBONOJAraroUIMMHU
nosnioxkenusiMu ®I'OC COO o B3auMOOOYCIOBIIEHHOCTH LEJNEH, COIEp KaHMUs,
pe3ysnbTaToB O0y4YeHUs M TpeOOBaHHWH K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUIETETHECTBOMTOMY SIBISIOTCACIEAY FOIIMEBBIMOIHAEMBICTIPOTPAMMOUITOXUMU UG
YHKITUU:

* HUH()OPMALMOHHO-METOIWYECKas, pealu3alus KOTOpOH obecreuynBaeT
MOJly4YE€HUE MPEJICTAaBICHUS O LENsIX, COJEp)KaHuHu, OOIIe cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U PA3BUTHS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

® OpraHu3allOHHO-IUIAHUPYIOIIAs, KOTOpast pea1yCcMaTpUBaEeT
ONpEJeNICHNE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIIEI0BATEIbHOCTU
U3y4eHHs Y4eOHOTro Marepuala, KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXO/J0B K (OPMUPOBAHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJISI U OUEHKH OO0pa3oBaTENbHBIX JOCTHXKEHUU OOYyYarolluxcsi B
paMKax HWTOTOBOM arrecTauud B (OpMe E€IMHOTO TOCyJapCTBEHHOTO
’K3aMEHa 110 XUMUHU.

[Tporpamma asist yriyGi€HHOTO U3yUeHUs! XUMUU:



® YCTaHaBIIMBACT MHBAPHMAHTHOE TMPEIMETHOE COJEpKaHHe, 00s3aTebHOE
JUIST W3YYeHUS] B paMKax OTACIBHBIX MpoQWIei, mpemycMaTpUBaET
pacmpeneneHue W CTPYKTypHpOBaHHWE €ro IO KjaccaMm, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;
® 1aéT MpPUMEPHOE paclpeaesieHue y4eOHOTO BPEMEHHU, PEKOMEHIYEMOTIO
JUTSL U3yYCHUS OTACIIBHBIX TEM;

® qpejaraeT MPUMEPHYIO TIOCJIEIOBATEILHOCTh M3YyYCHUS Y4EOHOTO
Marepuaia ¢ y4€ToM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEAMETHBIX CBSA3EH;

® 1aéT METOAMYECKYIO0 MHTEPIIPETAMIO LeJeH U 3a/a4 U3y4eHUs IpeIMeTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpemHero oOmero o0pa3oBaHUs, COAEPKATCIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOCHHUS OCHOBHOW 00pa3oBaTEbHOMU
MPOrpamMMbl CpEeIHEro o01ero oOpazoBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-MT03HABATEIbHBIX  JCMCTBHI  00ydYaromerocs MO OCBOEHHUIO
coJiep KaHMs TIPeIMETA.

[To BceM Ha3BaHHBIM TIO3HMIUSAM B TPOrpaMMe IO XHMHH TPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYEeHHEM XUMUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeiIaMH YCTAaHOBIEHHOW MpOrpaMMOi TI0 XUMHH
00s3aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUsS Y4eOHOro MpeaMeTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTb BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOUIEH,
KOTOpasi JOJDKHA ONPENENSIThCS B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBercTBUM € KoOHUeNTyajdbHbIMH mnoJokeHusmMu PIOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 M yriayOJEHHOTO YpPOBHEH B CHCTEME
mudpepeHIMPOBAaHHOTO O0yYEeHHUSI HAa YpPOBHE CpeIHEro oluiero oOpa3zoBaHMs
XUMHUSI Ha YPOBHE YIIyONEHHOTO W3YYCHHS HAMpaBIeH Ha peaTu3aluio
NPEEMCTBEHHOCTH C  MOCJIEAYIOUIUM  JTAalloM  MOJYYeHUS ~ XMMHYECKOTO
oOpa3oBaHHS B paMKaX M3yYCHUS CICIUAIBHBIX ECTECTBCHHO-HAYYHBIX M
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHu3alusX CpeHero npodeccuoHalibHOTO
oOpa3zoBanus. B 9Toil CBs3M w3ydeHHE MpeaMeTa «XUMHS» OPUCHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pAcCIIUpEeHUE U  YIIyOJeHHe TEOpPETHYEeCKOW |
NPAKTUYCCKON MOATOTOBKU 00YYaronuXcs, BEIOPABIINX ONPEACIEHHBIA MTPOQPHUITH
0oOy4eHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIONIEr0 NOJyYeHHUsI XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atuwm,
B cBere TpeboBanuit OI'OC COO K 1UIaHHpPYyEMBIM pe3yibTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEILHOM MPOTPpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
M3yUCHHE TMpeaMera «XuUMHs» OpPHUEHTUPOBAHO TaKXKE Ha pelIeHUe 3ajad



BOCITUTAHUS U COIMAJILHOTO Pa3BUTHUSI OOydaromuxcs, Ha (POpMUpPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHIM pallMOHaTU3alui y4eOHOTO Tpynaa |
0000IIEHHBIX CMOCOOOB  JICSITEIIBHOCTH, HWMEIIIMX MEXIUCIUTIINHAPHBIN,
HAMPEIMETHBIA XapaKTep.

CocTaBisomUMHU TIpeAMeTa «XUMHUS») Ha YPOBHE YIIIYOJEHHOIO H3y4eHUSs
ABJIIOTCS  YIUIyON€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeOpraHuveckas Xxumusi». [Ipu onpeneneHun mMojaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alliyd COJIEpKaHUs 3THX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nofokerust ®I'OC COO o pasnuuusix 0a30BOro0 W yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYeCcKass XUMHUs COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpenMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeneiaEHHOEe TEOPETUYECKOe OMOJHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK O00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3YUEHHsI NpeameTa obOecredeHa
BO3MOXKHOCTh 3HAUHUTEIBHOTO YBENIMYEHUs OOBEMa 3HAHUNA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEJCTAaBICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKOU KUHETUKU
U TepMOJMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHHUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBS3h
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUYECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUMIOB ~ peakuuMid  JOmojHseTcs  (GOopMUpOBAHMEM  MpeACTaBiIeHUNM 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U AICKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckol XuMHUM TPU PACCMOTPEHHUM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHU yaelseTcs 0co00e BHUMaHKE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkIuil.

Ocoboe 3HaueHHWe HUMEEeT TO, 4YTO Ha COAEpKaHUE KYypCOB XUMHUU
yIrIIyOIEHHOTO YPOBHS U3YUYEHUS JIJIsl KIIACCOB OMpeAeIEHHOTO npoduis (r1aBHbBIM
oOpa3oM Ha WX CTPYKTYpy M XapakTep JOMOJHeHWA K oOmmeld cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuaina mno oomed xumuu. [Ipu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTH
METOJIOB MMO3HAHMUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAss Teopus (MOJEKyJsIpHas Teopust B (PU3HUKE), 3aKOHBI COXPAHCHUS



Macchbl M HHEPrUHU, 3aKOHBI TEPMOAMHAMHUKH, 3JEKTPOJM3A, MPEACTABICHUS O
CTPOECHHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKaHUM IIpeAMETa i1 KJIAcCOB XUMUKO-
Oounonornyeckoro npoduiist OONbIINKA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckas
xumus. B 3TOM  choyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K NpPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUABI, OEJNKH, YTIEBOAbI, HYKIECHHOBBIE
KUCJIOTBI U Apyrue. IIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XKaT OCHOBOM [JIsi HW3YYECHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEeHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HAHUM HM3yYeHHE NpeaMera «XuMHUs» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH TMpEeAMETaMHu, BXOJAUIMMU B COCTaB
NpeAMETHbIX obnacteil «EcTecTBEeHHO-Hay4yHblEe MNpeaMeTh», «Maremarnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaKXke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro oo0Imiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEPBOCTENEHHOW 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYphI. Penienne
TOM 3aJauyd Ha YIIyOJNEHHOM YPOBHE U3YYEHHS NpeIAMeTa Mpearnoiaract
pean3annio TAKUX LEJIeH, KaK:

* (QopmupoBaHuE TPEICTABICHUN: O MaTepUAIbHOM €IUHCTBE MMpAa,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBJIEHUW IIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOOecreueHuu
YCTOMYMBOTO  pPa3BUTHSA  4YEJIOBEYECTBA: B  peHIeHUH  MpoOem
AKOJIOTHYECKOM, IHEPreTUYeCKO M MUILEeBON 0€30MacHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCreYeHnn PalMOHAIBLHOTO IPUPOJIONOIL30BaHU, B (OPMUPOBAHUU
MHPOBO33pEHUsI U OOLIEH KyJNbTyphl YEJIOBEKAa, a TAaKKE SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHOM Cpene;

® (OCBOCHME CHCTEMBl 3HAHWUW, JEXKAIMUX B OCHOBE XHWMHUYECKOUN
COCTaBJISIOLIEH eCTeCTBEHHO-HAay4YHON KapTHUHBI MUpPa: PyHIaMEHTaIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX pPEaKUui, O



XUMUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
HAyYHBIX MPUHIHUINAX XUMHUYECKOTO MPOU3BO/ICTBA;

* (dopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUM i1 OOBSICHEHUS
KJIFOYEBBIX HMJIEM M OpoOJIeM COBPEMEHHOM XHUMHH, IJi1 OOBSICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaIKM3a U OIIEHKHU C MO3UIIMKI 3KOJIOTUYECKON 0€30MaCHOCTH MOCIEICTBUN
OBITOBOI M MPOU3BOACTBEHHON NEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJB30BAaHUEM U  IepepabOTKOU
BEILECTB;

* yriuyOleHue  MpeNCTaBICHUHW O  HAYYHBIX  METOJAaX  MO3HAHUA,
HEOOXOJMMBIX [IJIi TPUOOpPETEHUs] YMEHHUM OPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHS] XUMHUYCCKUX SBJICHHUHA, HMEIONUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIIbHOCTH U TOBCEHEBHOM KU3HHU.

B mnnane peanuzanuu NEpBOOYEPEHBIX BOCHUTATENBHBIX M Pa3BUBAIOLIUX
(GyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHUS MPU U3YUEHHUH
npeaMera «XuMHsS» Ha  yrIyOJIEHHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE LIETU U 337]a41, KaK:

® BocnuTaHue YOeKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW MPUPOIBI,
YBaXEHUS K TMPOIECCYy TBOPYECTBA B OOJACTH TEOPETHUECKUX W
MPUKIIAJIHBIX HUCCIEOBAaHUM B XUMHUHU, (POPMHpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

® pa3BUTHE MOTHBAIIMM K OOYYEHWI0O W TO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCHHMTAaHMIO  HAa  OCHOBE  YCBOGHUSA
00LIEYeIOBEYECKUX LIEHHOCTEM;

® pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeM oO0ydaronmxcs, (GopMHpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOHN MPOodheCCHOHAIIBHOM 1 OOIECTBEHHOMW JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0pOBbI0 M TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

* (opMUpOBaHHE YMEHHI M HABBIKOB Pa3yMHOT0 MPHUPOJIONOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKON KYJIbTYPbl, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOM JESATENHHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX IS U3YYCHUSI XMMUU Ha YIIIyOJICHHOM
YpPOBHE CpeaHero oodiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kitacce — 102 yaca (3 yaca B Hefento).



IIpomexyTounasi arrectanus 3a kKypc 10 kiacca nposogurcs B ¢popme
KOHTPOJIbHOH padoThl.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHU4eCKON XUMHUHU.

[IlpeqMeTr W 3HauYeHHWE  OPraHUYECKOM  XHMMHUH, NPEIACTABICHUE O
MHOT000pa3uy OPTaHUYECKUX COCTUHCHHM.

DJEKTPOHHOE CTPOEHUE aToMa Yrjepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa yIjepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COEIUHEHMSIX. Tumbl TUOpPUAM3ALMK aTOMHBIX OpOuTaneit
yraepona. Mexann3mbl 00pa3oBaHMs KOBJICHTHOU CBsi3W (OOMEHHBIN W JOHOPHO-
aKIEeNTOPHBINA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOWTaNe, G- U T-CBS3H.
Opnunapnasi, 1BOHas U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, HykjiIeopuiae u
ANIEKTpoduIIe.

Teopuss cTpoeHHs OpraHvyeckux coenauHeHut A.M. bytiaepoBa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHBbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyIBbl Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpami¢HHAs,
ckeneTHas. M3omepusa. Buabsl u30Mepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COECTUHEHUN (MHIYKTHUBHBIH
Y ME30MEpHBIN 3P PEeKThI).

[IpencraBnennie o kiaccupukanuu opraHndeckux BemiectB. [loHsTue o
dbynkuuoHansHoOM rpymme. ['omonorus. ['omonornyeckue psaasl. CuctemaTudeckas
HoMeHKkJaTypa opranndeckux coeauHeHuil (IUPAC) u TtpuBHanbHble Ha3BaHMS
OTACJIBHBIX IIPEACTABUTEIICH.

OcobenHocty U Kiaccuukaius opraHndeckux peaxiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, OIIBITHI [0 MPEBPALICHUID OPTaHWYECKUX BEIIECTB MPU HArPEBAHUU
(nnaBneHue, OOyTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYI
OpraHUYECKUX BELIECTB.

Yriesoaopoasl.

Ankanpl. ['omomornueckuii psi akaHoB, 001mas (popmyiia, HOMEHKIATypa |
U30MepHUsi. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKAHOB, SP -
ruOpuau3anus aToMHBIX opOuTaneit yriepoaa, o-cBsizb. Du3HUEecKUEe CBOMCTBa
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, LIMKIN3aLNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMi paguKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U nzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) H
OOBIYHBIX (IIUKJIONMEHTAH, LMKJIOTE€KCaH) LMKIOaJKaHoB. CrocoObl MOJyYEeHUs U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJKeHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTtaned yriepona, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuszomepus. Dusmyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIUHEHMS, 3aMELIEHUS B O-II0JOKEHUE
OpU JBOMHOHN CBS3M, MOJIMMEpH3aLuu W okucieHus. lIpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenue. Ilonmmmepuzanms
CONPSKEHHBIX TUeHOB. CriocOObI MOMYyYEeHUS U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOECAUHEHUs,  JUMEpU3ALMH U
TpUMEPHU3ALUH, OKUCIEHN. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHMUSI
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue yrieBoJopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
obmiast popMmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha IMpUMEpEe aJIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadorku. CriocoObl nepepaboTKu HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIacCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa wIENOoUU. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
n3yueHre (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KIIaccoB (oOeciBeunBaHuE OpOMHON WIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHA4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga W BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpa3miaMu  TUTacTMacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHojJa M JTaHojia). ['oMomoruyeckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIUW 3aMElIeHMs, JeTujaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMU  KUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOa U METaHoJa
Ha opranu3sM uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpPraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEICHHUS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONy4YeHUS M NPHUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHUE THAPOKCOTPYHIBI U
O0eH30pHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KavectBennwie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS] — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIornueckre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHWYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIIEHNEe albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIEeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOIHOrO pajHKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JuHOoNen08as KUcnoTbl. CocoObl MOTyYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMeEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHoM cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKH
HEIpEeAEbHbBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE NEHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, pudo3a,
ne3okcupuoosa. du3ndeckue CBOMCTBA M HaXoXJeHue B mpupoje. dorocuHTes.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiIMBarOIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH U ueuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TIJIIHMKOTeHa W
HeJUToNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEeakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (opmysia, u30Mepusi, HOMEHKIATypa U (Qu3nyYecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHaA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarudeckux amMuHOB. [lomydeHwe aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. Homenknartypa u uzomepusa. OTiebHbIE MPEICTABUTENH -
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JICHATYpAIus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBpAILCHUMN:
pacTBopeHue O€NKOB B BOJE, JCHATypalus OEJIKOB MpPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha O€JKW, pELIEHUE HJKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKUe COCTMHEHUS» U «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHUMYECKOro COeAUHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIU BBIXOJIa MPOAYKTa pPEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOW XHUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaKk ¥ TIOHSATHUH, MPUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, 3KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOTPAMMEBI 110 XUMHUN HA VYIJIYBJIIEHHOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBHMU € CHUCTEMHO-IESTEIBHOCTHBIM TMOAXOAOM B CTPYKTYp€ JUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS
npeaMera «XUMHS» Ha ypOBHE CpeHEro o0Imero oOpa3oBaHUS BBIICIEHBI CIEIYIONIME COCTABIISIONIME: OCO3HAHUE
OOyYarOIIMMHUCS POCCUUCKOM TpakJIaHCKOW HWIAECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBbHOCTH U
CaMOOMPEICIICHUIO; HAJIMYME MOTHBAIIMU K OOYYEHHIO; TOTOBHOCTh M CIHOCOOHOCTH OOYYarONIUXCS PYKOBOJACTBOBATHCS
MPUHATBIMA B OOIECTBE TpaBWJIAMH W HOPMaMH TOBEACHUS; HAIMYWE MPABOCO3HAHUS, DKOJIOTHYECKON KYJIbTYPHI;
CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIIAHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTpaxaroT cpOpMUPOBAHHOCTH OIbITA MO3HABATEILHON U
MPAKTUYECKOM JEATETbHOCTH 00YUYarOIIUXCs B MPOIECCe peaau3aiuu o0pa3oBaTeIbHON AesTEIbHOCTH.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS TIPEIMETa « XUMHS» OTPaXaroT C(HOPMUPOBAHHOCTH OIBITA TIO3HABATEIHLHOU U
MPAKTUYECKON JESITEIIbHOCTH OOYyYarolIuXcsl B MPOIECCE peau3alii 00pa3oBaTeIbHON JEATEIHLHOCTH, B TOM YHCIE B
YacTHu:

1) rpax1aHCKOr0 BOCIIMTAHMS

OCO3HAHUSI O0YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHHS O COUUAIIBHBIX HOpMaXxX M MpaBUiIaX MEXIMYHOCTHBIX OTHOLLIEHHH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPHU CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI IPYTUX MPU aHAIH3E Pa3TMIHBIX
BUJIOB yU€OHOU JIeATETLHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUH;



YBa)KEHMsI K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTHUUECKOTO MPUIOKEHHUS XUMUHU, OCO3HAHUS TOTO, YTO
JaHHBIE HAYKH €CTh Pe3yJIbTaT UIMTENbHBIX HAOIIOJEHUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJla yYE€HBIX U MPAKTUKOB,;

MHTEpeca W II03HABATENIbHBIX MOTHMBOB B IMOJIYYEHHMM W IOCJIEAYIOIIEM aHalW3€ HH(OpMAUuu O MEepeaOBbIX
JOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHOM XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYyallMH, CBA3aHHBIE C XMMUYECKUMU SIBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U MTOCTYIKH CBOMX TOBAPUILEH C MO3UIIMI HPABCTBEHHBIX M ITPABOBBIX HOPM
U C Y4ETOM OCO3HAHMSI MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 310poBOro u Oe3omacHoro o0Opas3a >KW3HHU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

coOIO/IeHUsT TpaBui 0€30MacHOro OOpalleHHsl C BeleCTBAMH B OBITY, TOBCEIHEBHOM »KW3HH, B TPYIOBOM
NEeSTENbHOCTH;

NOHMMAaHHS LIEHHOCTH TMpaBWJI HMHIUBUAYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHHUS B CHUTyalUsX,
YIPOXKAIOIINX 30POBBIO U )KU3HHU JIFOAEH;

OCO3HAHMS MOCHEACTBUN U HENPUSITHS BPEIHBIX MPUBbIYEK (YIOTPEOIECHUS aJIKOT 0I5, HAPKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIEIOBATEIbCKON JEATEIbHOCTH, OOLIECTBEHHO IOJIE3HOMH,
TBOPYECKOW U IPYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM HA aKTMBHOE y4acTHE€ B PEIICHUH MPAKTUYECKHUX 3a]ad COLUMAJIbHON HANpaBIE€HHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbl);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuid pasiuyHOro poja, B TOM YHUCIE€ HAa OCHOBE NPUMEHEHHUS
IpPEAMETHBIX 3HAHUM 0 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPYAa U pe3yibTaTaM TPYAOBOU JAEATENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIWBHUIyaIbHOW TpaeKkTopuu oOpazoBaHus, Oyaymied mnpodeccun u
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTeN 001IeCTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOIICHUS K IPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMJIe;

NOHUMAaHUS TJIOOAIBHOTO XapaKkTepa HKOJIOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX MPOIECCOB HA COCTOSIHHE
IIPUPOJHOMN U COLIMATIBHOU CPEJIb;

OCO3HAHMSI HEOOXOAMMOCTH HCHOJb30BaHUS JOCTHXKEHMM XHUMHHM JUIsl PELICHHs BONPOCOB PaldOHAIBHOTO
IIPUPOAOIIOIb30BAHNUS;

AKTUBHOI'O HEINPUATHS [IEUCTBUN, MPUHOCSILIUMX BpEd OKpY Karolled MPUPOJHOW CpeAe, YMEHHsS MPOTrHO3UPOBATH
HEOJIaronpUsTHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMbBIX AEUCTBUI U MPEJOTBPAILATD UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKOW KYJIbTYpPBhI, ONBITA AESITEIBHOCTH 3KOJOTMYECKON
HaIIpaBJI€HHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA MMM B I103HABATEIIBHONW, KOMMYHUKATHBHOW W COLMAIIBHOM IPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMOo(hoouH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMAaHUS CHEIU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ pojau B (HOPMHUPOBAHMM PALMOHAIBHOIO HAYYHOI'O
MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpE KaK O €JIMHCTBE MPUPOJLI U YeJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEHN U pelieHuH Npo0JieM COXpaHEeHUsI PUPOIHOTO PAaBHOBECHS;

yOEKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHHM [UIsl COBPEMEHHOM LMBWIM3aUUU: B €€ T'yMaHHCTHYECKOU
HAIPaBJIEHHOCTU W BaXHOW POJIM B CO3JaHMM HOBOM 0a3bl MaTe€pHUaIbHOW KYJbTYPHI, B PEIICHUHU TTI00AIbHBIX IMpobdiIemM
YCTOWYUBOTIO PA3BUTHUS YEIOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOM, MHUIEBONM M JKOJOTUYECKOW OE€30MacHOCTH, B
Pa3BUTHH MEIMILIMHBI, OOECIIEYEHUU YCIOBUN YCHEIIHOIO TPYJa U 3KOJOTMYEeCKHM KOM(GOPTHOM MKU3HU KaXKJIOrO YJIeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HMCIIOJIb30BaTh MOJyYaeMble 3HAHUS U1l aHAlM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U



OPOUCXOAIMNUX B HEM H3MEHEHHUH, YMEHHUS JielaTb OOOCHOBAaHHBIE 3aKJIOUYEHUS Ha OCHOBE HAy4YHbIX (PaKTOB U
MMEIOIUXCS JAHHBIX C LENbIO MOTYyYeHHsI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIb30BaTh XUMUYECKUE 3HAHUS ISl PEHICHHUS MPOOJieM B PeabHBIX JKU3HEHHBIX
CUTYaIlusX;

MHTepeca K NO3HAHUIO, UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHHIO, K AKTUBHOMY IOJIy4YE€HHIO HOBBIX
3HaHWU TI0 XMMHH B COOTBETCTBUU C )KMU3HEHHBIMU TOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TPyAa B pa3IMuHbIX chepax npodheccuoHaNbHOU AeATENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI TPOrpaMMbl MO XHMHHM Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUMMBbIe JUIsT  (DOPMUPOBAHMS MHPOBO33PEHUS OOYyYAIOIMIMXCS MEXKIUCHUIUIMHAPHBIE — (MEXIPEAMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IIETOCTHOCTh HAYYHOW KApTUHBI MHpa W CHenu(UKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPIus, SBICHHE, NMPOIECC, CHCTeMa, HAy4HbIH (axT,
IIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHbIC y4YeOHbIC JEWUCTBUSL (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTUBHBIC), 00ECIECUMBAIOIINE
dbopmupoBanre QYHKIIMOHATEHON TPAMOTHOCTH U COITMAIBHON KOMITETCHIIMHA 00YYaIONuXCs;

CIIOCOOHOCTh O0YYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMILUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUS H
yYHUBEpCaJIbHbIC YUCOHBIC JICUCTBUS B MO3HABATEIILHOW M COIIMATILHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMU  YYCOHBIMU  TO3HABATEIbHBIMU,
KOMMYHUKATHBHBIMY U PETYJISITUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHBbIE YUeOHbIe el CTBUS
1) 0a3oBbI€e JIOrHYECKHE TeHCTBHUS:
CaMOCTOSITeILHO (DOPMYJIMPOBATH M aKTyaJU3UPOBATh IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



ONpeAeisaTh IIeNd JACATEIbHOCTH, 3ajJaBas mapaMeTpbl M KPUTEPUU HMX JOCTHIXKEHHS, COOTHOCUTH PE3yJIbTaThl
JIESITSIIHHOCTH C ITOCTABJICHHBIMH 1I€ISIMH;

HCIIOJIb30BaTh NMPU OCBOCHUH 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIUICHUS: BBIICNIATh XapaKTepHbIE MPU3HAKKU MTOHSTHM
Y YCTaHABJIMBAaTh UX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS ISl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBIICHUIM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIACCU(PUKAIIMU BEIIECTB M XUMUYECKUX PEaAKITU;

yCTaHaBJIMBATh MPUYNHHO-CJIEACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AHAJOTHUH), BBISIBISTH 3aKOHOMEPHOCTU H
IIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUIX, (DOPMYIUPOBATH BEIBOJIBI M 3aKITFOUCHHS,

IPUMEHATh B IMPOIECCe TTO3HAHUS HCIIOJIb3yeMbIe B XMMUH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, IPeoOpa3OBbIBaTh
MOJICIbHBIE TIPEJCTABICHUS] — XUMUYECKUH 3HaK (CMMBOJ) dJIEeMEHTa, XUMHUYecKas (opmylia, YpaBHEHUE XUMHUYECKOUN
peakiuu — MpU PEIICHUH Y4YeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aJay, MPUMEHSITh HAa3BAHHBIE MOJCIIbHBIC
MPEe/ICTaBICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKITUH.

2) 0a3oBbIe HcCCIe0BaATEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMH METO0B HAy4YHOT'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopmynupoBarh HEIM U 3aJa4d  HCCIICIOBAHMS, MCIOJIb30BaTh IOCTABIEHHBIE M  CAMOCTOSITENHHO
chopMyIHpPOBaHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUISI (POPMHPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPAaBWILHOCTU BBICKA3bIBAEMBIX CYXKJICHUII;

BJIaJICTh HABbIKAMU  CaMOCTOSITEJILHOTO  IUIAHUPOBAHUS U TPOBEACHUS  YYECHUYECKUX  DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUSI HaAOMIOJaTh 3a XOJOM TIpoliecca, CaMOCTOSTENbHO TMPOTHO3UPOBATH €ro pe3ylbrar,
dbopmynHpoBaTh 00OOIIECHUS H BBIBOALI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIICAOBAHUSA, COCTaBIISTH
000CHOBaHHBIN OTUYET O MPOJICTAaHHON padoTe;

MPUOOpPETaTh ONBIT YUYEHUUYECKOW MCCIIeIOBATEIbCKOM M MPOEKTHOM JeATeIbHOCTH, MPOSBIATH CIIOCOOHOCTH M
TOTOBHOCTh K CaMOCTOSTEJIbHOMY IOWCKY METOJIOB PEILICHUsS] MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX METOJIOB
MMO3HAHMS.

3) pabora ¢ uHpopmMaumeii:



OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHGOpPMaLUU (HAYyYHO-TIOMYJSIpHAs JIUTEpAaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIe NocoOUsl, pecypchl MHTepHeTa), aHaIM3UPOBaTh MHPOPMAIUIO pPa3IUYHbIX BUIOB U (QopM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(hopmMyIHpOBATH 3aIIPOCHl U IPUMEHSThH PAa3IMYHbIE METOAbI TP MOUCKE U 0TOOpE UHPOPMAIUU, HEOOXOAUMOM ISt
BBITNIOJTHEHMSI YU€OHBIX 3a/]1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMH M Pa3iMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENIBLHO BBIOMpATh ONTHMAJIbHYIO (opMy mpeacTtaBieHus MHGoOpMaluu (CXeMbl, rpauKH, JUarpaMmbl,
TaOJIUIbl, PUCYHKHU U IPYTHUE);

UCMOJb30BaTh HAYUYHBIM $3bIK B KauyeCTBE CpPEACTBA IMpH paboTe ¢ XUMHUYECKOW HHPOpMAaIUeil: MpUMEHSTbH
MeXIpeaIMeTHbIE (PU3nUecKre 1 MaTeMaTU4YeCKUe) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CHUMBOJJIHUYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMmyHuKkaTHBHBIE YHMBeEpPCAIbHbIE YueOHbIe 1eldCTBUA:

3a/laBaTb BOIIPOCHI I10 CYIICCTBY O6CY)I(I[3€MOI?I TCMBI B XO0AC JUaJiora /M AUCKYCCHH, BBICKA3bIBATh UJICH,
CI)OpMy.HI/IPOBaTI) CBOU IIPCIIOKCHHUA OTHOCUTCIIbHO BBIIIOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C IIPE3EHTALMEN pE3yJIbTATOB IIO3HABATECIILHON [EATEIBHOCTH, IIOJIYYEHHBIX CAaMOCTOSATEIBHO WIH
COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJHEHUH XUMUYECKOIO 3KCIEPUMEHTA, MPAKTUYECKON padOThl MO MCCIEAOBAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peaU3allii Y4eOHOT0 IPOeKTa, U (OPMYyINPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEJOBaHUM ITyTEM COTJIACOBAHMS MO3UIIMHI B X0/1€ 00CYX/IeHUsI 1 OOMEHa MHEHUSMHU.

PeryiasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBISATh CBOKO MO3HABATENBHYIO ACSATEIBHOCTD, ONPENEsasa €€ Leau U 3aa4H,
KOHTPOJIUPOBATh M IO MEpe HEOOXOIUMOCTH KOPPEKTUPOBAThH MpeiJlaraéMblii aJrOPUTM AEMCTBUIM IPU BBINOJIHEHUU
y4eOHBIX U HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hanbosiee 3((PEKTUBHBIN CIOCOO MX PEHICHHS C YYETOM IMOTYYEHUs
HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBISITH CAMOKOHTPOJIb JISATEIILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDI

[IpenmeTHBIC PE3yNbTATHl OCBOSHUS MPOTPaAMMBI TI0O XUMUHU Ha YIIIyOJIEHHOM ypOBHE Ha YPOBHE CPEIHErO OOIIETO
o0pa3oBaHUs BKIIOUYAIOT crerudpuyeckue sl y4eOHOTo mpeameTa «XUMHUsS» HaydHble 3HAHMS, YMEHHUS U CIOCOOBI
JICHCTBUH 10 OCBOCHHIO, MHTEPIIPETAIIMU 1 MTPEOoOPa30BaHUIO 3HAHHMA, BUJIBI ACATCIBHOCTH I10 TTOJIYYCHHIO HOBOTO 3HAHHMSI
1 TMPUMEHEHUIO 3HAaHWW B PA3UYHBIX YUYEOHBIX CHTYaIlUsAX, a TAKKEC B PCATbHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
XxuMHuel. B mporpamme mo XumMuu npeIMeTHbBIE PEe3yJIbTaThl MPEICTABICHBI 110 TOJIaM U3YUYCHUSI.

10 KUIIACC

[IpenMeTHbIE pe3yabpTaThl 0OCBOEHUA Kypca «OpraHnyeckasi XuMush» OTPaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O MECTE U 3HAYEHUU OPTraHUYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
posii B 00€CIIEUCHUU YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJOTHYECKOM, IHEPreTHUUECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3/IaHWHA HOBBIX MAaTEpPHUATIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
00€eCIeYeHUN PAIMOHATLHOTO PUPOAOIIONIB30BaHUA, B (HOPMUPOBAHUH MUPOBO33PEHUS U O0IIEH KyJIbTyphl YeJOBEKa, a
TaKKe IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MPUPOJTHOU CpeIe;

BJIAJICHUE CHUCTEMOW XWMHMYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIME TOHATUS — XUMUYECKUU
AJIEMEHT, aToOM, SIIPO M JJIEKTPOHHAs 000J0YKa aroma, S-, p-, d-aToMHBIE OpOWUTaIM, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHUS aTOMa, THOpHUIMU3AIUS aTOMHBIX OpOUTale, NOH, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUILIATETLHOCTh, CTENICHb
OKHCJICHUs, XUMHUUYECKasi CBsI3b, MOJIb, MOJIIpHas Macca, MOJSPHBIA OOBEM, YTJIEPOJHBIA CKeNeT, (PYHKIMOHAJIbHAS
IpyIa, pajaukai, CTPYKTypHbie ¢Gopmylibl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJETHBIC), HM30MEPUS CTPYKTypHas H
MPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONTHUYECKasl), HU30MEPbI, TOMOJIOTMYECKUA pAJl, TOMOJIOTH, YIJIEBOJAOPObL,
KUCJIOPOJA- M  a30TCOJAEpXKAIME  OpPraHMYECKHE  COCAUHEHMUS, MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE  3BEHO,



BBICOKOMOJIEKYJIIPHBIE COEMHEHHUS; TEOpUH, 3aKOHbl (nepuomamdeckuii 3axkoH [[. M. MenneneeBa, Teopus CTpPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS] MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUU TPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN S3BIK XUMUHM, MHPOBO33PEHUECKHE 3HAHUS,
JeXxalme B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMMUECKUX SIBJICHUMN; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUil, TEPMOJUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aMMHOM BIIMSIHUU
aTOMOB M TpYINI aTOMOB B MoOJeKyldaxX (MHIYKTUBHBIA U Me3oMepHbI 3@dektol, opueHtantell u Il poma);
(aKTOJOrMYeCcKre CBEIEHNUs O CBOMCTBAX, COCTABE, MOJTYYEHUU U O€30MaCHOM MCIOJIb30BAHUH BAXKHEUIIINX OPraHUYEeCKUX
BEILIECTB B OBITY M MPAKTUYECKOMN JIEATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUYHBIX MPUHIMIIAX XUMUYECKOI0 TPOU3BOJICTBA (Ha
MpUMeEpPEe MPOU3BOJICTBA METaHOJIA, TIepepadoTku HePTH);

chOpMHPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEpHbIE MPHU3HAKU TOHATUN, YCTAHABIMBATHUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS MMPU OMKMCAHUHM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUM;

c(OpMHPOBAHHOCTh YMEHMIA:

UCIIOJb30BaTh XHUMHUYECKYIO0 CHMBOJMKY JUISI COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB;

COCTaBJISATh YpPAaBHEHUS XMMHUYECKUX PEAKIUA M PACKPbIBaTh MX CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakluMii IMOCPEACTBOM COCTaBJIEHHUS 3JIEKTPOHHOro OajaHca A3THX peaklUHid, peakuuid HOHHOrO OOMEHa IyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

U3rOTaBIIMBAaTh MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JIJIsl WIUTIOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOopMUPOBAHHOCTh YMEHUMN: YCTaHABINBATh MPUHAIJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEILECTB MO UX COCTaBy U
CTPOEHHUIO K OMpeNeIEHHOMY KJacCy/Tpymnme COeAMHEHHH, JaBaTh MM Ha3BaHUSA IO CHCTEMAaTUYECKOW HOMEHKIAType
(IUPAC) u npuBOIuTH TpUBHAJIbHBIE Ha3BaHMS ISl OTACNBHBIX TPEICTABUTEICH OpPraHMYECKHX BEHIECTB (ITHUJIEH,
aleTUIICH, TOJIyOJl, TJIMIEPHUH, ATHICHIJIMKOINb, (eHon, (GopMalibIeruj, aueTaibAerul, aleToH, MypaBbUHAsl KHUCIOTA,
YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAsI, MAIbMUTUHOBASI KUCJIOTHI, [IUIUH, AJJaHWH, MajabT03a, (PYKTO3a, AHUIIUH,
JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENEIATh BUJI XUMUYECKON CBA3M B OPraHUYECKUX COCAMHEHUSX (KOBAJICHTHAS U
MOHHAs CBS3b, G- U TT-CBS3b, BOJOPOAHAS CBS3b);



c(OpMUPOBAHHOCTHh YMEHUS PUMEHSATH MOJI0KEHUS TEOPUH CTPOEHUS oprannyeckux BemectBs A. M. Bytneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BELLIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKHE U XMMUYECKUE CBOWCTBA TUIMUYHBIX
IPEICTaBUTENIEH PAa3INYHBIX KJIACCOB OPraHMYECKHX BELIECTB: aJKAaHOB, HUKIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB, AJIKMHOB,
apoOMaTHYECKUX YTJIEBOJOPOJIOB, COUPTOB, AIbJETUI0OB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOKHBIX 3(HUPOB,
’KUPOB, HUTPOCOEAUHEHUN U AMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, TU- U MOJIMCAXAPUA0B), WITHOCTPUPOBATD
FeHETHUYECKYI0 CBSI3b MEXJIYy HUMHU YPAaBHEHHMSIMH COOTBETCTBYIOLIMX XHWMHUYECKHX pPEaKUUid C HUCHOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYJI;

c(OPMUPOBAHHOCTh YMEHHS MOATBEPKIaTh HAa KOHKPETHBIX MpHMEpax XapakTep 3aBUCHUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH OPraHMYECKHX COEIUHEHHM OT KpPaTHOCTU U THUIIa KOBAJIEHTHOH CBSI3U (G- U M-CBSI3U), B3aMMHOI'O BIMSHUS
aTOMOB U TPYII aTOMOB B MOJIEKYJaX;

c(OpMHPOBAHHOCTh YMEHUS XaPAKTEPU30BaTh UCTOUYHUKH YIJIEBOJIOPOJHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yrojs),
CHOCOOBI €ro NnepepadoTKH U MPAKTUUIECKOe IPUMEHEHHUE MPOAYKTOB IepepaboTKy;

c()OPMUPOBAHHOCTh BJAJECHUS CHCTEMOH 3HAHMH O €CTECTBEHHO-HAayYHbIX METOAaX I[O3HAaHUA — HaOJIIOJCHUH,
U3MEPEeHUH, MOJICIUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NMPUMEHSITHOCHOBHBIE OIEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, OOOOLICHHE, CHUCTEMAaTH3alMI0, BBISIBICHUE MPUYUHHO-CIECJICTBEHHBIX CBS3€M — I M3Y4YEHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKLUi;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUW C TOHATUSIMU W TPEACTABICHUSAMU
JIPYIUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIsi 00J€€ OCO3HAHHOI'O MOHUMAaHUS CYIIHOCTH MaTEpHATBHOIO €IUHCTBA
MHUpA, HCIOJIb30BATh CHCTEMHBIE 3HAHUS IO OPraHUYECKONM XUMHH Al OOBSACHEHUS M NPOTHO3UPOBAHUS SIBICHUH,
UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(hOpMHPOBAHHOCTh YMEHUN: IPOBOJUTH PACUETHI IO XUMHUECKUM (DOpMyJiaM U YpaBHEHUSIM XUMHUUYECKUX PEaAKIUN
C MCIOJIb30BaHUEM (PU3NYECKUX BEJIUYMH (Macca, 00bEM ra3oB, KOJIMUYECTBO BEILECTBA), XapAKTEPU3YIOIUX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI 10 HAXOXKACHUIO XUMHUECKON (POPMYIIbl BEIIECTBA 110 W3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHMsl, IJIOTHOCTH Ia3000pa3HbIX BEILLECTB;



c(OPMUPOBAHHOCTh YMEHHUN: MPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATh C MO3UIUN HKOJIOTUYECKOM
0€30M1acCHOCTH TIOCJEACTBUSA OBITOBOM M IPOU3BOACTBEHHOM JIEATENIBHOCTH 4YEJIOBEKa, CBSI3aHHOW C IepepadoTKON
BEILECTB, MCMOJIb30BATHIIONYUYEHHBIE 3HAHUS JI MPUHSTHUS TPAMOTHBIX PEIICHU MPOoOJeM B CUTYyalUsiX, CBSI3aHHBIX C
XUMMEH;

c(OPMUPOBAHHOCTh YMEHU: CAMOCTOSITEIIbHO TJIAHUPOBATh U MPOBOJAUTH XUMUYECKHUI SKCIIEPUMEHT (IIOJIy4eHUE U
U3y4YCHHE CBOWCTB OPraHMYECKMX BEIIECTB, KAaYECTBEHHBIE pEAaKLUU YIVIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHCIJIOPOJICOIEPKAIMX OPraHMYECKUX BEILECTB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1ay MO PaclO3HAaBAHUIO OPraHUYECKHUX
BEILECTB) C COONIOJEHUEM TMpaBUil OE€30MacCHOr0 OOpalleHHs C BEIIECTBAMH M JA0OPATOPHBIM 00O0PYIOBAaHUEM,
dbopMyIMpOBaTh 1€NIb UCCIEAO0BAHUS, MIPEICTABIATh B Pa3IUYHON (popMe pe3ybTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATH U
OLICHMBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOJI0IaTh MpaBHUJIa 3KOJOTMYECKH LENecCO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOW JAEATEIBHOCTH B LENISIX
COXPAaHEHHUs CBOETO 310POBbs, OKPYKAOILIECH IPUPOIHOU CPEABI U JOCTUKEHUS €€ YCTOUUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTh TOKCHYECKOI'O JEHCTBHsI HA JKHUBBIC OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX BELIECTB,
noHuMasi cmeicia nokaszarens [1JIK;

aHAIM3UPOBATh 1EJIECO00PA3HOCTh NMPUMEHEHHSI OPraHMYECKUX BEIIECTB B MPOMBILUIEHHOCTH M B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTh YMEHUM: OCYLIECTBIIATH LIE€JICHANPABICHHBIA MOUCK XMMHMUYECKON MH(pOpMAlMU B Pa3iMYHbIX
UCTOYHMKAX (Hay4yHass W YydeOHO-Hay4yHas JHUTeparypa, CpeAcTBa MaccoBoil uHbopmanuu, MHTepHeT u apyrue),
KPUTUYECKHA aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMaIUIo, mnepepadarbiBaTh €€ M HCIONb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW y4eOHOM 3a1adeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KosaunyecTBoyacon
HaumeHoBaHMepasaeioB u JaekTpoHHbIe (LM pOBbIE)
n/ Bcer KoHnTtposbHubiepatdoT IIpakTnyeckuepadbor
TEMIPOrPaMMbl o0pa3oBaTe/bHbIepeCypChl
I o bl bl
Paznen 1.TeopeTnueckne 0CHOBBI OPraHUYECKOM XUMUM
[IpenmeTr opraHMYeCcKO XUMUH. BubnmnoTeka
1.1 Teopust cTpoeHUsT OPraHUYECKUX 8 LIOK https://myschool.edu.r
coequuenuit A. M. Bytineposa u/
Uroronopaszneny 8
Paznen 2.YriaeBoaopoanbt
[IpenenpHBICYTIEBOIOPOIBI — Bubnmorexa
2.1 p Y p 5 LOK https://myschool.edu.r
aJIKaHbl, [IUKJIOATKAHBI u/
HenpeienbHble yTIIeBOJOPO/IBL: Bubnnotexa
22 14 1 LIOK https://myschool.edu.ru/
QJIKeHBI, aJIKaTUEHBI, ATKUHBI
53 ApoMaTHUeCKUEyTIeBOI0POIbI 9 5”6”‘:]°Te Ka ool
' (apensr) LIOK https://myschool.edu.ru/
[IpupoHbIE HCTOUHUKH Bubnnorexa
24 4 LIOK https://myschool.edu.ru/
yTJIIEBOIOPOIOB U UX MepepaboTka
["aI0reHITPOU3BOTHBIEYTIIEBOIOPOT Bubnuotexa
2.5 o8 4 1 LIOK https://myschool.edu.ru/
Uroronopaszneny 35

Paznesn 3.KucaopoacoaepxkanueoprannyeckuecoeIuHeHust
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BubnunoTteka
3.1 Crnuptsl. ®eHon 11 LIOK https://myschool.edu.r
u/
KapOonunbHbie coeIMHEHUS: Bubnunoreka
3.2 aJIbJCTUIBI U KeTOHBI. Kap6oHOBBIE 21 LIOK https://myschool.edu.ru/
kucaoThl. CroxxHbie 3¢upsl. XKupbl
BubnunoTteka
3.3 YraeBoabl 9 LIOK https://myschool.edu.ru/
Uroronopaszneny 41
Paznen 4.A30Tconep:kaniueoprannyeckuecoeIMHeH sl
BubnunoTteka
4.1 AMPHEBI. AMUHOKHCIOTEL. benkn 12 LIOK https://myschool.edu.r
u/
Wroronopaszaeny 12
Pa3znen S5.BbicokomoJieKyJISAPHbIECOETUHECHUSA
BubnunoTteka
5.1 BrICOKOMOJIEKY TSI PHBIECOE AUHEHUS 5 LIOK https://myschool.edu.r
u/
59 [IpomexxyTouHast aTTecTauus 1
' (koHTpOJIBbHAs paboTa)
Uroromnopazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KUIIACC
Ne KoanuectBouacon
Jarau3zyu | DuiekTpoHHbIeM(PpPoOBBLIEOOpPa3OBAT
n | Temaypoka Bce | Konrpoubnbie | IlpakTnueckue
eHMS eJIbHbIepecypchl
/ ro | pa6orsl paGoThI
n
[Ipenmet u 3HaueHnE
OpraHU4eCKOM XUMMH,
CIICTABIICHIIE O 1 Bubnunoteka
m TaBJICHU
pest LOK https://myschool.edu.ru/
MHOT000pa3nuH OpraHuYeCcKuX
COETUHEHUN
DNEeKTPOHHOE CTPOCHHE aTOMa
yriepojia (0CHOBHOE U
030y XIEHHOE COCTO ) 1 Bubnnoreka
B KIEHH TOSTHUSA).
yHA LOK https://myschool.edu.ru/
BasieHTHBIEBO3MOXKHOCTHATOMA
yriaepoaa
XuMunueckas CBs3b B BubnunoTteka
OPraHUYECKHMX COEIUHECHHSAX. LIOK https://myschool.edu.ru/
MexaHu3MBbl 00pa30BaHHSA 1
KOBaJICHTHOH CBSI3U, CTIOCOOBI
paspbiBa CBA3EH
Teopust ctpoeHus Bubnunoreka
OpraHUYECKHUX COeJMHEHHH A. 1 LIOK https://myschool.edu.ru/
M. bytneposa
Bunsl nzomepun: cTpyKkTypHas, 1
MIPOCTPAHCTBEHHASI.
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DOnekTpoHHBIC 3P PEKTH B
MOJIEKyJaX OpraHMYECKUX
COoeTMHEHUN

IIpencrasnenue o
KJIacCU(pUKALUU 1
cUCTeMaTH4ecKas
Homenkiarypa (IUPAC)
OpPraHM4CCKuX BCIICCTB

Knaccugukamus peaximii B
OpraHM4Ye€CKON XUMHH

CucreMatuzanus 1 0000ILICHNE
3HAHUU 110 TEME

AJIKaHBI: TOMOJIOTHYECKHM s,
obmas hopmyna,
HOMEHKJIaTypa U U30MepHs,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

bubnnorteka
LIOK https://myschool.edu.ru/

10

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

bnbnunorteka
LIOK https://myschool.edu.ru/

11

Haxoxnenue ajixkaHoB B
npupoje. CriocoObl momydeHus
Y IPUMEHEHUE AJIKAHOB

Bubnunoteka
LLOK https://myschool.edu.ru/

12

[{uknoankaHel: oOmIast
dhopmysa, HOMEHKIaTypa 1
U30MEepHsl, 0OCOOCHHOCTH
CTPOCHUS 1 XUMHYCCKHX

Bbubnunorteka
LLOK https://myschool.edu.ru/
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CBOI>'ICTB, CII0COOBI MMOJIY4YCHUA
U IPUMCHCHUEC

13

Pemenne pac4€THbIX 33124 HA
OINPEJEIIEHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIEeCKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero cocTtaB. CucremMaTHh3anus
1 00001IeHe3HAaHUITTOTEME

14

AJKEHBI: TOMOJIOTHYECKHUU PSIJI,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MosiekyJs. CTpyKTypHas U Iuc-
TPaHC-H30MEPUSATKEHOB

Bunbnunoteka
LIOK https://myschool.edu.ru/

15

dusnvecKre U XUMHUYECKHe
CBOMCTBA aJIKEHOB.
[IpaBumoMapkoBHUKOBA

Bubnunoteka
LIOK https://myschool.edu.ru/

16

CriocoObI mosryueHust u
NPUMCHEHHE aJIKEHOB

Bubnuoteka
LIOK https://myschool.edu.ru/

17

[Tpaktuueckas padora Ne 1 o
teme "[lonyuenue sTriieHa U
M3Yy4YEHHUE ero CBOMUcTB"

18

Pemenune pacu€THpix 3a1a4 Ha
OIPEJEIICHUE MOJIEKYJIIPHOU
(hopMyJTBI OPTraHUYECKOTO
BEIIIECTBA

19

AJ’IKaI[I/IeHLII COHpH)KéHHLIC,
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M30JIMPOBaHHBIE,
KyMYJIUPOBaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHUS

XUMHYECKUECBOMCTBACOIPSIKE

20
HHBIXIUCHOB
)1 CriocoObI moryueHust u
MIPUMEHEHUE aTKaTUEHOB
ANKWHBI: TOMOJIOTHYCCKHM Bubnunorteka
psn, oOmras (bopMy_]'Ia, LOK https://myschool.edu.ru/
” HOMEHKJIaTypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI, (hr3udecKre
CBOMCTBa
BubnunoTteka
23 XHMMHUYECKUECBONCTBAAIIKUHOB LIOK https://myschool.edu.ru/
KauecTBeHHBIC peakiny Ha Bubnnoteka
24 . LIOK https://myschool.edu.ru/
TPOMHYIO CBSI3b
Croco0bI MoIy4YeHus 1 Bubnunoteka
25 LOK https://myschool.edu.ru/
MPUMEHEHNE aJTKUHOB
Pemenue 3amgad: pacu€rsl o Bnbnunoteka
26 YpaBHEHHUIO XUMHAYECKOU LOK https://myschool.edu.ru/
peakiuu
Cucremaruszanus 1 0000IIEHIE Bubnuoteka
27 . LIOK https://myschool.edu.ru/
3HAaHMH 10 TEMe
28 ApeHbI: TOMOJIOTHYECKUH DAL, Bubnunoteka
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obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH30J1a U TOIyoa,
ux Qu3uveckre cBONCTBA

LIOK https://myschool.edu.ru/

29

XHUMUYECKUE CBOMCTBA aPEHOB:
peaKuuu 3aMEeIICHUS

bnbnunorteka
LIOK https://myschool.edu.ru/

30

XUMHYECKUE CBOMCTBA apEHOB:
peaKIMy PUCOSTMHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31

OCOOCHHOCTUXUMUYECKUXCBOU
CTBCTHPOJIA

Bbubnunoteka
LLOK https://myschool.edu.ru/

32

Pemenune pacu€THpix 3a1a4 Ha
OIPEJEIICHUE MOJIEKYJIIPHOU
(hopMyJTBI OPTraHUYECKOTO
BEIIIECTBA

bnbnunorteka
LIOK https://myschool.edu.ru/

33

CriocoObI mosryueHust u
NPUMCHEHHE apCHOB

34

['eHeTHUeCKast CBSI3b MEXKTY
Pa3IMYHBIMH KJIACCAMU
YTJIEBOJIOPOJIOB

35

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKIIHi.
CucreMaTuzanus 1 0000IIeHHE
3HAHUU MO TEME

36

IIpuponusrii ras. [lomyTHele
He(TSAHBIE ra3bl
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37

KaMeHHBI# yroyb U poTyKThI
€ro nepepadoTKu

38

Hed1b 1 cioco0s! eé
nepepadboTKH.
[IpumenenuenporykroBnepepa
O6oTkuHEDTH

39

['eneTuueckas CBSI3b MEXIY
Pa3IMYHBIME KJIacCaMu
YIJIEBOI0OPOIOB

40

FanoreHonpomBongIe
YIJIEBOOOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIINUN 3aMCIICHUSA
rajaorcHa

41

JleiicTBue 1mienoyei Ha
raJIOTCHIPOU3BOIHBIE.
BzaumoneiicTrue
JUTAJIOTCHAJIKAHOB C MarHUEM
Y IIUHKOM

42

CucremaTu3zanus u 0000IIeHue
3HAHWM 1O pa3zeny
"Yrneonopozs"

43

KontponsHas paboTa no Teme
"Yrnesonopoas"

44

[TpenensHbIE OJHOATOMHBIE
CHUPTHI: TOMOJIOTHICCKHH PsiJI,
obmas hopmyia, CTpoeHHE
MOJIEKYJI, ©30MEpHs,
HOMEHKJIATYPa,

Bbnbnunorteka
LLOK https://myschool.edu.ru/
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knaccudukanus, puznyeckue
CBOMCTBA

XUMHUYECKHE CBOUCTBA

Bnbnunoteka

45 | npeneNbHBIX OJHOATOMHBIX LIOK https://myschool.edu.ru/
CIIUPTOB
Crioco0Obl oTydeHus: u BubnuoTeka
46 MPUMEHEHNE OJTHOATOMHBIX LUOK https://myschool.edu.ru/
CIIUPTOB
[IpocTeie 3¢upsi: Bubnunoreka
47 HOMEHKJIaTypa U U30MEPH, LOK https://myschool.edu.ru/
0COOEHHOCTH (PU3HUECKHUX U
XUMHUYECKHUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: Bubnunoteka
43 STUJIEHTIIMKOJIb M TITHIIEPHH, UX LIOK https://myschool.edu.ru/
(bU3HYeCcKue U XUMHYECKUE
CBOMCTBa
CriocoObl osryueHust u
49 MIPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB
deHoJI: CTPOCHHE MOJIEKYIIBI, BubnuoTeka
50 (bHSH‘ICCKI/Ie CBOICTBA. LLOK https://myschool.edu.ru/
ToxcuyHoCTh(pEHOIA
Bubnunorteka
51 XumuueckuecBoicTBadeHoma LlOK https://myschool.edu.ru/
5 Crnoco0bI MoTy4eHus u Bubnnoteka
NpHMeRerHe beroma LOK https://myschool.edu.ru/
53 [TpakTrueckas pabota Ne 2.
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Pemenne skciepuMeHTaTbHBIX
3aaa4d no teme "CnupThl U
dbenomnsr"

CucrteMaTusanus 1 0000IIEHIE

54 .
3HAHUU 1O TeMe
AJnbaeTUibl U KETOHBI: BubnuoTeka
3JIEKTPOHHOE CTPOEHUE LOK https://myschool.edu.ru/
55 KapOOHUJIBHOMN TPYIIIHI;
TOMOJIOTHYECKHUE PSIJIbI, 001Ias
dbopmyIa, u3omepus u
HOMEHKJIaTypa
AJnbaeTUibl U KETOHBI: Bubnuoteka
56 (hU3MYeCcKue CBOMCTBA; LOK https://myschool.edu.ru/
peaky NpUCOEIUHEHUS
Peakmuu oxucienus u Bubnnorteka
57 Ka4eCTBEHHbBIE PEAKIIHH LLOK https://myschool.edu.ru/
aIbJETUI0B U KETOHOB
58 Cnoco0bI mosry4eHus Bubnnoteka
AIBICTHIOB U KETOHOB LOK https://myschool.edu.ru/
OHOOCHOBHBIE IIPEIETbHBIE Bubnuoteka
59 Kap6OHOBBI€ KHUCJIOTHI, LOK https://myschool.edu.ru/
0COOEHHOCTH CTPOECHHUS UX
MOJIEKYJI
N3omepus u HOMEHKIIaTypa Bubnuoteka
60 KapOOHOBBIX KHCIIOT, UX LOK https://myschool.edu.ru/
¢duznyeckue cBoiicTBa
61 XUMHUYECKUE CBONCTBA BubnunoTeka

NpeaACIIbHBIX OJHOOCHOBHBIX



https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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KapOOHOBBIX KUCIIOT

LIOK https://myschool.edu.ru/

OcoOeHHOCTH CBOMCTB
MYPaBbUHOMN KHUCIIOTBHI.

bnbnunorteka
LIOK https://myschool.edu.ru/

62
Mmoroo0pa3ue kapOOHOBBIX
KHCJIOT
OCco0OEHHOCTH CBOWCTB: Bubnuoteka
HETPEAETIbHBIX U LLOK https://myschool.edu.ru/
apOMAaTHYECKUX KapOOHOBBIX,

63 JIUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBUTENUBBICIIMXKAPOOH
OBBIXKHCIIOT
[ToHsiTHE O MPOM3BOAHBIX Bubnnoteka

64 KapBGOHOBBIX KHCJIOT LOK https://myschool.edu.ru/
CriocoOpl TToJTyYeHHS U Bubnuoteka

65 MIPUMEHEHUE Kap6OHOBI)IX LOK https://myschool.edu.ru/
KHUCJIOT
CnoxHable d(UpHI: Bubnunoteka

66 TOMOJIOTUYECKUU pan, obmras LLOK https://myschool.edu.ru/
dbopmyna, u3omMepus u
HOMEHKJIaTypa
du3nUecKre U XUMUUECKHE Bubnwnoteka

67 cBoficTBA S(hHPOB LOK https://myschool.edu.ru/
Pemenune pacu€THpIx 3a1a4: 110

63 YpaBHEHUIO XUMHUUYECKON

peakiuu, Ha ONpeieeHue
MOJICKYJISIPHOM (hOpMYJIbI
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OpPraHUYCCKOTI'0O BCIICCTBA

69

[TpakTnueckas padora Ne 3.
Pemienue skcrepuMeHTaIbHBIX
3aja4 no teme "KapOoHOBbIE
KUCT0ThI. Cl1oXHBIEAPUPHI"

70

Kupsl: ctpoenue, Gusudeckue
U XUMHYECKHUE CBOWCTBA
(ruzmponus)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
coJiepKalluX OCTaTKU
HENPEeEIbHBIX KUPHBIX
KHUCIOT. JKupbl B IpUpoje

72

Mpg11a KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX
moromiee nericreue. [longatue o
CHHTETUYECKHX MOIOIIHUX
cpenctBax (CMC)

bubnnoTteka
LIOK https://myschool.edu.ru/

73

I'emeTnueckas cBsA3b
YIJIEBOAOPOJOB U
KHUCJIOPOACOACPKAIIMNX
OpraHMYECKUX BEIIECTB

74

Pacuétel o ypaBHEHUAM
XUMHUUYECKUX PEaKIHil

75

CucreMatusaiust 1 0000IIeHIE
3HAHHUHU 110 TEME

76

OO0mas xapakTepucTuKa
YIJIEBOJIOB U Kiaccupukaus
YTJIEBOJIOB (MOHO-, IU- U



https://myschool.edu.ru/

MOJIMCaXapHU/Ibl)

77

Mounocaxapuabl: puznyecKue
CBOIICTBA U HaXOXXJIEHHUE B
pUpoJIe

78

[IpuMeHeHue III0KO3bI, €€
3Ha4YeHue B
KU3HECACATCIIbHOCTHU
OpraHusma

79

Hucaxapuael: caxapo3sa,
MaJbT03a U JIAKTO3a.
Haxoxnenue B mpupojie u
MIPUMEHEHUE JUCaXapUuIOB

80

[Tonucaxapuapl: CTpoeHUE
MaKpOMOJIEKYJI, PU3NUECKUE U
XHUMHUYECKHE CBOMCTBA,
MpUMEHEHNE

81

HOHHTI/ICO6I/ICKyCCTBeHHLIXBOJ'I
OKHax

82

Pemienue pacueTHbIX 3a7a4u Ha
OIpeJIeJIEHUE IO BBIXOAA
MPOAYKTa peaKkiyu OT
TEOPETUYECKH BO3MOKHOTO

83

CucreMatusainus 1 0000IIeHIE
3HAHW O pa3zeny

84

Konrponbnas padora no Teme
"Kucnoponconep:xaiue
OpraHu4ecKkue coeAuHeHus"

85

AMuHBL: K1accudukanus,

Bunbnuoteka




CTpPOEHHE MOJICKYJI, 001Iast
dhopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NIecKue
CBOMCTBa

LIOK https://myschool.edu.ru/

86

XuMu4eckuecBoicTpaanupaTu
YECKUXaMHUHOB

Bnbnuoteka
LLOK https://myschool.edu.ru/

87

AHWIVH: CTPOCHHE aHWINHA,
0COOECHHOCTU XUMUYECKUX
CBOWCTB aHWJIMHA

BubnnoTteka
LLOK https://myschool.edu.ru/

88

CriocoObl TToNTyYeHus U
NpUMEHEeHHE ATM(aTHYECKUX
aMHHOB

&9

AMWHOKHCIIOTHI:
HOMEHKJIATypa U H30MEpHs,
¢du3nveckne CBONCTBA.
OTnenbpHBICTIPEACTABUTENH Ol
AMUHOKHCJIOT

90

XHUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OMOI0TMYCCKOC 3HAUCHUE
amMuHOKHCITOT. CHHTE3 U
TUAPOJIU3IETITHIOB

91

benku kak npupoaHbIe
MOJIUMEPBI; CTPYKTYpPhI OEJIKOB

bnbnunorteka
LLOK https://myschool.edu.ru/

92

XUMHUYECKUECBOUCTBAOECIIKOB

BubnnoTteka
LLOK https://myschool.edu.ru/

93

A30TCcoepKalme

Bunbnuoteka
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IreTCPOUUKIINICCKUC
COCIUHCHMUA. HYKJ'IeI/IHOBBIe
KHCJIOTBI: COCTaB, CTPOCHUC U
ouonoruyeckas PoOJib

LIOK https://myschool.edu.ru/

94

[TpakTrueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3aJa4 1o TeMe
"A3zoTcoaepkaliue
OpraHUYecKre CoeauHEeHUS"

95

[TpakTuyeckas padora Ne 5.
Pemenue skciepuMeHTAbHBIX
3azay no Teme "Pacrio3naBanue
OpraHUYECKUX COCTUHEHUI"

96

Kontponbnas pabota mo teme
"AzoTcoaepkaiine
OpraHu4ecKue coeAuHeHus"

97

OcCHOBHBIE IOHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX
COCIUHEHUN U METOIbI UX
CUHTE3a —II0JMMEPHU3aLHsl U
MIOJIMKOHICHCALIMS

98

[Imactmaccel. YTunuzamus u
nepepaboTKa MIacTuKa

99

DJ1acToMepbl: HaTypaJIbHbBIN
CUHTETHUYECKUE KAYUYKH.
Pe3nna

BoisiokHa: HatypaibHbIE,
UCKYCCTBEHHBIE,



https://myschool.edu.ru/

CHHTCTUYCCKUC. HOHI/IMepH
CIICHHUAaJIbHOI'O Ha3HAYCHUA

ITpakTrueckas padora Ne 6.

10 Pemenne skcnepuMeHTANBHBIX |
1 3a1a4 no teme "PacriozHaBaHue
IJIaCTMAacCC ¥ BOJIOKOH"
10 [IpomexxyTouHas arrecranus 1
2 (koHTpoOJIBHAs paboTa)
OBIIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipoznos A.A., Jlyaun B.B./mox pen.

Jlyauna B.B. Xumus (yriryOsnennsiid yposens). 10 kimacce. - M,: [lpoda, 2022

METOANYECKHUE MATEPHUAJIbBI UISA YAUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/
materialy/predmet-himiya_type-metodicheskoe-posobie/

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCBI CETU

http://www.chemnet.ru I"azeta « XuMus» U CalT I YUUTEIS
«5l uay Ha ypOK XUMHM

http://him.1september.ru Equnas komnekuus LIOP:
[IpeameTHast KOJUIEKIUSA « XUMUSD)

http://school-collection.edu.ru/collection/chemistry EcTeCTBEeHHO-
Hay4HbIe dKcriepuMeHThl: Xxumus. Komnekuus Pocculickoro
o011eo0pa3oBaTeILHOTO TIOpTaIa

http://experiment.edu.ru AJIXMUMUK: caiit
JLYO. AnukGepoBoit

http:/www alhimik.ru Bcepoccuiickas onumnuana
IIKOJIBHUKOB 10 XUMHH

http:/chem.rusolymp.ru OpraHu4eckass XuMus: 3JIEKTPOHHBIN
YYEOHUK JIJIsl CPEAHEHN IITKOJIBI



https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-metodicheskoe-posobie/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-metodicheskoe-posobie/

