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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE cpeaHero oOiero odpa3oBaHUs
pa3pabotana Ha ocHoBe ®DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
benepanbHOI oOpa3zoBaTeIbHON IIPOrpaMMBbI CPEIHETO o0rmero
obpazopanusa(POIl COO), npencraBiaeHHbIX B DeaepaibHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOro mpeaMmeTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
deneparuy, peaNu3yOMMUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TnONIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®epnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsI Ha YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHUMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mipeamera, peammzyeMoe B yCIOBUAX aud(epeHImnpoBaHHOTO,
npodUILHOTO OOy4YeHHMs, MPU3BAHO OOECIeYuTh 00IIeo0pa3oBaTeIbHyI0 U
OOLIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTalyyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKxKe st
MPOJOKEHUS OOyYeHHS B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJSICTCS] OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B nporpaMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOJTydaeT
NOAPOOHYI0O  WHTEPHIPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJArarol[UMHU
nonoxkenusiMu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJied, coaepiKaHus,
pe3yJabTaToB OOyYEHUsS M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMbBIE MPOTPAMMON IO
XUMUU QyHKIIUN:

e HMH(QOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpod obecreynBaet
MOJIy4YeHHE TPEACTaBICHUSI O UENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHwsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOMIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOodUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpUuBaeT
ONpENENICHHE: TPUHLHUIIOB CTPYKTYPUPOBAHUS W IMOCIEAOBATEIbHOCTU
U3y4eHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTUK; TMOAXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKHA OOpa3oBaTENIbHBIX OCTHKEHHI O0O0yyaromuxcs B
paMKax HWTOTOBOM arTectand B (OpME €IUHOTO TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma ajist yriryOa€HHOTO U3yUEHUSI XUMUU:



e YCTAHABJIMBAECT MHBAPHAHTHOE MPEAMETHOE COJEpkKaHue, 00s3aTeIbHOE
JUIST W3Y4YeHUs] B paMKax OTACNIbHBIX MpoQuieid, mpeaycMaTpuBacT
pacnpeneieHue W CTPYKTYpPHUpPOBAaHHUE €ro 1Mo KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JTMHUSIM/paziesam Kypca;

e 1aéT MPHUMEpPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSl U3YYEHUS OTIAEIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TIOCJIENIOBAaTENIbHOCTh H3Y4YEHHs] y4eOHOTro
MaTepualia ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JTa€T METOJMYECKYIO MHTEPIPETALMIO LENeH U 3a/1ay U3y4YeHHsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTATOB OCBOEHHUS OCHOBHOM 0O0pa3oBaTeIbHOM
MPOrpamMMbl CpeaHero o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKKe€ C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNM  0O0ydYaromerocs IO OCBOCHHIO
coJiep KaHus IpeIMETA.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B MPOrpaMMme MO XMUMHUHU MPEeTyCMOTpPEHa
MPEEeMCTBEHHOCTh € OOy4YE€HHEM XUMHUUM Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoil MO XUMHUU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABIISIIONICH COJEpKaHMs y4eOHOTO MpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUHU C HANpPaBIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootrBercTBUM ¢ KoHUenTyaubHbIMH monoxeHusmu @PIOC COO o
Ha3HAYeHUH NpeaMeToB 0a30Boro u yriayOJa€HHOrO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUSI HAa YPOBHE CpeAHEro ooOiiero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HaIlpaBiIeH Ha pealn3alulio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX M3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX U OPTaHHU3AIUAX CPEIHEro MPoQeCcCHOHAITIBHOTO
oOpa3zoBanusa. B 9Toll cBs3M M3yueHUE MpeaMeTa «XHUMHUSD OPUECHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriayOJieHue TEeOpeTUYECKOW |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMUXCS, BHIOPABIIMX ONpPEAeaEHHbIN mpoduiib
0Oy4€eHHsI, B TOM YHUCJIE C NEPCIEKTUBOM MOCIEYONIEr0 NOJIyYEHHUS] XHMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx nmpodeccruonanbHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHHpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTeNbHOM MPOrpaMMBbl CpeaHEro oOIero oOpa3oBaHUs
U3y4YeHUE IMpeameTa «XUMHUS» OPUEHTUPOBAHO TAaKKE HA pelIeHue 3aaad



BOCIIUTAHUS W COIMAIILHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHM, YMEHHUI pallMoHAIM3aIuil y4eOHOTO Tpyaa U
000OIIEHHBIX CIOCOOOB  JICATEIBHOCTH, HWMEIIINX  MEKIUCIUIIIIMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBasiomuMu nipeaMeTa «XUMUS» Ha YPOBHE YIIIYOJIEHHOTO HM3yYCHUS
ABIIAIOTCS  yIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHny MOAX0I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJACp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusx 0a30BOro0 M yrryOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IIPEIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYEHHMs IpeIMeTa. JTa cUcTeMa
3HAHUM MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBaX HMX COCJAMHEHUN HAa OCHOBE PACUIMPEHUS U YTIIyOJICHUS
MPEJACTAaBICHUM O CTPOCHUH BEIIECTBA, XMUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIN, PACCMATPUBACMBIX C TOYKH 3PCHHSI XUMHUECKOW KHHETHKU
U TepMOJWHAMUKHU. M3ydeHue mnepuoandeckoro 3akoHa u llepuonnueckou
CUCTEMBI XUMHUYECKUX  DJIIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOECHUU aToMa. XHMMUYECKasl CBA3b
OOBSACHSIETCA C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylIeHUHU, a TakKe C TOUKU 3PEHUs] MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUTIOB ~ pEaKuuid  JOmOoJHseTCs  (HOPMUPOBAHHEM  TpEIACTaBIeHUNA 00
AIEKTPOXUMHUYECKUX IMpoIleccax M AJEKTPOJIU3€e PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHUM TMPU PACCMOTPEHUH PEAKIMOHHON CIOCOOHOCTHU
COEMHEHHI ynemnseTcsi oco00e BHUMaHHUE BOMpocaM 00 ANEeKTPOHHBIX 3 dekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHi.

Oco0oe 3HaYeHWE WMEEeT TO, YTO Ha COJEpP)KAaHHE KYpPCOB XUMHH
yIIyOJIEHHOTO YPOBHS U3YUYECHHS JJIsSI KJIACCOB ONpeeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOIMOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHWW) OKA3bIBAIOT BIMSHHE CMEKHBIE TIPeIMEThl. Tak, HampuMmep,
B COJICPKaHUM TPEaMETa ISl KIACCOB XUMUKO-(hm3udeckoro npodusis 60IbI10e
3HaueHue OyIyT UMETh JJIEMEHTHI y4eOHOTO MaTepuana nmo obmei xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JAHHOM CJydyae akIeHT OyleT chenaH Ha OOIIHOCTh
METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHAasi Teopusi (MOJEKyJsIpHas Teopusi B (U3HMKE), 3aKOHBI COXpPAHEHUS



MacCbl M JHEPIUM, 3aKOHBl TEPMOAMHAMUKH, 3JIEKTPOJIN3d, MNPEACTABICHUSA O
CTPOECHMH BELIECTB U IPYTOE.

B TO Xe BpeMsa B COAEpXKaHUM MpeaMeTa I KJIAcCOB XUMHKO-
Oounonornyeckoro npoduist OONbIIMKA yAENbHBIA BeCc OyJeT UMETh OpraHHYecKas
xumus. B »3TOM ciyyae mpenocTaBisieTCss  BO3MOXKHOCTb  Aiisi  Oosee
OOCTOATEIBHOIO  PACCMOTPEHUsT XUMHUYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOWM BXOJAT, K IPUMEPY, TaAKUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JUNUABI, OCNKH, YTIEBOAbl, HYKIECHHOBBIC
KUCJIOTBl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX MpPEACTABUTEIECH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEHIECTB CIIY)KAaT OCHOBOM I H3yYECHMS
CYLIHOCTH HPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB TO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUSI HAYUHBIX
3HAHMM H3y4eHHE MpeaMera «XuUMHUS» Ha YriyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactel «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U UTEpaTypay.

[Ipn u3ydyenuun yuyeOHOro mnpeamera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHero oo0Iiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPaKTUUECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJIHOIO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa IMperoiaraet
peanu3aluIo TaKuX LENeH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUM IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled pojidi B OOECIeUeHHUH
YCTOMYMBOIO  pa3BUTHA  YENOBEYECTBA: B  PEHICHUH  MpoOJemM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULIMHBI, CO3JaHUNA HOBBIX MaTEPUaIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00eCreuYeHnn PalMOHAIBLHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl UYE€IOBEKa, a TAKXKE SKOJIOIMUECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOM Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEKAIUX B OCHOBE XHUMHUYECKOUN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
MOHSATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IIPEICTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIIANAX XUMUYECKOTO TIPOU3BOJICTBA;

e (¢opmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYCCKUX 3HAHUN IS OOBSICHEHHS
KIFOUEBBIX HAEH U MPOOJIEM COBPEMEHHOM XWUMUHU, JJII OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PENICHHS MPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJIKM3a U OIICHKHU C MO3UIIMKM 9KOJIOTHUECKON 0€30MacHOCTH MOCIIEICTBUN
OBITOBOM U TMPOU3BOJACTBEHHOW [EATECIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJIB30BAaHHEM H  TepepaboTKOMN
BEILIECTB;

e yriyOlieHHE TPEACTaBICHUM O  Hay4YHBIX  METOJIax  MO3HaHUS,
HEOOXOIUMBIX JUIsI TPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBSICHCHHS XUMUYCCKHUX SIBICHHH, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUIECKON NEATETLHOCTH M TIOBCETHEBHOM KU3HM.

B mane peanuzanuu nepBOOUYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIONIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOuIero o0pa3oBaHUs NPHU WU3YUYEHUU
npeaMera «XuUMHsD» Ha  yriayOJEéHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
MPUOOPETAIOT TaKUE 1SN U 33J1auH, KakK:

e BOCIMHTAHHE YOSKICHHOCTH B TIIO3HABAEMOCTH SBJICHUN TPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHUECKUX U
NPUKJIAJHBIX HMCCIEIOBAHUNA B XWMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHI0O M TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHUIO  HA  OCHOBE  YCBOCHUS
00I1IeUeJIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX
crocoOHOoCcTeM oOyuarommxcs, (GpopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOILIEHUSI K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHMUIO KaK
YCJIOBHIO YCHENTHOMN Mpo(dheCCHOHAIBHON 1 OOIIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHME YMEHHMA W HABBIKOB Pa3yMHOr0 MPUPOJIONOJIb30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPHI, TPUOOPETECHUE OIBITAa OOIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO011ee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJIsi U3YUCHUSI XUMHUH Ha yTIIyOJICHHOM
YpPOBHE CpeaHero obimiero oOpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HEJIEI0).



PaGouas nmporpammMa BOCIIUTaHUS PEATU3YETCS B TOM YUCIIE U Yepe3
MCTIOJIb30BaHUE BOCTIUTATEIBHOTO OTEHIIMANIA YPOKOB. JTa paboTa
OCYUIECTBIISIETCS B CIEAYIOIUX (POpMaXx:

e [loOyxnenne oOywarommxcs coOM0JaTh HAa YpOKE OOLIEHNPUHATHIE HOPMBI
NOBEJICHUA, IPaBUja OOLIEHHUS CO CTapUIMMH (TIeIarorHyecKuMU pabOTHUKAMH) U
CBepCTHUKaMU  (OOydYarOIIUMUCS),  NPUHUOUNBI  YIEOHOM  JUCHUIUIMHBI |
caMOOpraHHU3alHH.

—  IIpuBnevyenne BHUMaHHS OOYYArOMIMXCS K HEHHOCTHOMY AaclEKTy H3ydaeMbIX
HaypOKax MpeaMETOB, IBICHUH, COOBITHI Yepes:

—  JEMOHCTpanuio OOydYarouIMMcsl TPUMEPOB OTBETCTBEHHOTO, TPaXKTAHCKOTO
HIOBEJICHUS, IPOSIBICHUS YEJIOBEKOIIOOMS U 100pOCEepIeYHOCTH

— oOpalieHrne BHUMaHUS Ha SIPKUX JIeATeNIeH KyJIbTyphl, CBSI3aHHBIX C H3y4YaeMbIMHU B
JAHHBII MOMEHT Te€MaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIM B pa3BUTHE Halleil
CTpaHbl U MHpA, Ha JOCTOMHbBIC MOJAPa)KaHUsI MPUMEPbl UX MKU3HU, HA MOTHUBBI UX
MIOCTYTIKOB;

— WCTOJB30BaHUE HA YpOKax WH(MOpMAIMH, 3aTparuBaloNiell BaKHBIE COLUAIBHEIC,
HpPaBCTBEHHBIE, 3STHYECKHE BOIPOCHI

e llcmonb30BaHnEe BOCIUTATENBHBIX BO3MOXHOCTEH COAEpXKaHUA y4eOHOTO
npeaMeTa Uit GOPMHUPOBAHUS Y O0YUAIOIINXCS POCCUHCKUX TPAIUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH depe3 Moa00p COOTBETCTBYIOIIMX
TEKCTOB JIJIsl YTE€HUs], MPOOJIEMHBIX CUTYaLUH JUIst 00CyXKIeHHs B KJlacce, yepe3 noadop
COOTBETCTBYIOUIMX 3a7a4 JIJIsl PEILICHUSI.

e BxiroueHue B ypOK HUIPOBBIX MPOLEAYpP, KOTOpPBHIE IMOMOTAlOT MOJJepXKaTh
MOTHBALIMIO OOYYAIONIMXCA K TMIOJyYEHUIO 3HAHWI, HaJaKWBAHUIO TTO3UTHUBHBIX
MEKIIMIHOCTHBIX OTHOIIICHUH B KJlacce, MOMOTA0T YCTaHOBJICHUIO TOOPOKEIaTEIbHOMI
aTMoc(epsl BO BpeMsl ypoKa.

e [lpumeHeHne Ha YpOKE HMHTEPAKTUBHBIX (OPM pabOThl, CTUMYJIUPYIOIINUX
MO3HABATEIHLHYI0 MOTHUBAIIUIO O0YYaAIOIUXCSI.

e [Ipumenenue rpynnoBoi paboThl WK pabOTHI B MapaxX, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTUIO HABBIKOB KOMAaHJHOW pPabOTbl M B3aUMOJEHCTBUIO C  JIPYTHMHU
00y4aroIUMHUCS.

e Bpibop u wuUCNONB30BaHME HA YpPOKAX METOJ0B, METOAMK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCHHUTATEILHOE BO3JCHCTBHME HAa JIMYHOCTh B COOTBETCTBHUHM C
BOCIIMTATEJILHBIM HJI€AJIOM, LI€JIbIO U 3a/ladaMi BOCIIUTAHUS.

e llHunuupoBaHuEe U MOJJEPKKA HUCCIIEI0BATENbCKOM AESTEIbHOCTH IIKOJIbHUKOB
B (opMe BKIIOYEHUS B YPOK PaA3IUYHBIX HCCIIENOBATEIbCKUX 3a/laHud, 4YTO JaeT
BO3MOXXHOCTh OOYyYarouuMcsi TpUOOpEeCTH HABBIKM CaMOCTOSITEIBHOTO PEHICHHUS
TEOPETUYECKON TPOOJIeMbI, TeHEPUPOBaHUSI M OPOPMIICHHS COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOTO  OTHOIICHWS K UYXXUM HAESIM, MyOJMYHOTO  BBICTYIUICHHUS,
apryMEHTHPOBAHMS U OTCTAUBAHUSACBOEI TOUKU 3PEHMUS.

® VYCTaHOBJICHUE YBAXKUTEIbHBIX, JIOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOILICHUN
MEXIy YUYUTEIeM U YYCHUKaMHU, CO3JaHHE Ha YpPOKaxX SMOIMOHAIBLHO-KOMQOPTHOM
Cpelpl.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HaueGHHME OPraHUYECKOM  XHMUHU, TNPEACTABICHUE O
MHOT000pa3HH OPraHUYECKUX COCTUHEHHI.

OJEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjiepoja. XHMHYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHMSX. Tumbl TUOpPUIU3AIMU aTOMHBIX opOuTanen
yraepona. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOU CBsi3W (OOMEHHBIN M JJOHOPHO-
aKIENTOPHBIN). TUIBl TEPEeKphIBaHHUS AaTOMHBIX OpOUTANE, G- H T-CBS3W.
OpunapHasi, ABOHAast U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, Hykjaeopuiae u
anekTpodue.

Teopuss crpoeHns opraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OPraHMYECKUX COequHEHUN. MoNeKyaspHble W  CTPYKTYpPHBIE  (POpPMYIIBL.
CrpyktypHble GOpMYJbl  pa3IUYHBIX BUIOB: PpPa3BEPHYTas, COKpalIEHHAS,
ckenetHas. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MNPOCTPAaHCTBEHHAS.
DnextpoHHbIe YP(PEKTH B MOJEKYIaX OPTaHUYECKUX COCITMHECHUN (WHIYKTUBHBIN
¥ ME30MEPHBIN P PEKThI).

[IpencraBienne o KiIacCUpUKAIMK OpraHuyeckux BemiecTB. [loHaTne o
dbyukimoHansHOM rpytrne. 'omonorus. 'omonornyeckue psajasl. CucremaTuyeckas
HOMeHKJIaTypa opranumdeckux coemuHeHnid (IUPAC) u TpuBumanbpHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIICH.

OcobeHHoCcTH W Kiaccu(UKalMs OpraHuYecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs BEIIECTB M HX MpPEBPaIlCHUN:
O3HAaKOMJIEHHME C 00pas3llaMu OpraHWYeCKHX BEIIEeCTB M MaTepHallaMM Ha HUX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIECTB MpPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJENICH MOJEKYJ
OpraHUYECKUX BELIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiorudyeckuil psiji ankaHoB, oOuas GopMysa, HOMEHKIATypa U
M30MEpHA. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, SP°-
ruOpuan3anus aToOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKAHOB.



XWMUYECKHE CBOWCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JETUAPUPOBAHUS, IUKIN3AINKI, TMPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHHU3Me PeaKIui paJuKaJIbHOTO 3aMEILICHHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyUYeHHUS U TPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O0mmas ¢popmyia, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOEHUSI M XHUMHUYECKUX CBOWCTB MaiblX (IUKIOMNPONAH, LIHUKJIOOyTaH) W
OOBIYHBIX (IMKJIOTICHTAH, IUKJIOTEKCAaH) IMUKI0aTKaHOB. CrocoObl MOMy4YeHHS U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psij ajqkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKeHOB, Sp*-
ruOpuan3anus aTOMHBIX opOuTaned yriepona, o- U m-CBa3u. CTpyKTypHas u
reoMeTpudeckas (LUc-TpaHc-) wu3oMepus. DPU3MYECKHE CBOMCTBA AJKEHOB.
XHWMUYECKUE CBOKCTBA: PEAKIMU IMPUCOCAUHEHHS, 3aMEIICHUS B O-TIOJIOKECHHE
pu JBOMHOM CBs3M, MojJuMepuzanuu U okucieHus. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIC peakiuy Ha ABOWHYIO CBs3b. CIIOCOOBI TOMYYCHHS] U PUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsHKEHHbIE, 30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepusamus
cCOnpsKEHHBIX TUeHOB. CrOCOOBI MOTYUYECHUS! U TPUMEHEHHUE aJIKaIMCHOB.

Ankunbl. ['oMonoruueckuii psii aIKWHOB, 001Ias Gpopmyiia, HOMEHKIATypa 1
M30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoga. dusnyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  peaklMU  MPUCOCAUHEHUs, JTUMEpHU3alUU U
TpUMepHU3aluu, okuciaeHus. KucioTHble CBOWCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CB3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE aJKUHOB.

ApoMaThuecKkue yTIeBOJIOpOobl (apeHsbl). ['oMoorHMYecKuid psiJi apeHoB,
oOmast popMysa, HOMEHKIIATypa U U30MEPUS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH30ma. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBA OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B OCH30IbHOM KOJIBIIC U
YIJIEBOJOPOJHOM paAuKalie, PEAKUUH TPUCOEAUHEHHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJbIIE Ha MPUMEPE aJKWIBHBIX PaJUKaIOB, KapOOKCHUILHOMH,
TUAPOKCUWIBHOM, aMHUHO- W HUTPOrPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CriocoObl MogydeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJOPOJIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KaMeHnHbIi1 yroias U npoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HEDTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pUGOPMUHT, TUPOIHU3.
[IpomykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTHueckas CBS3b MEXKTY PA3IMUYHBIMU KJIACCaMU yTJIEBOAOPOIOB.

DIEKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakimm
3aMEIIEeHUsST TalloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYIIy, ITHAHOTPYIIITY,
amuHOTpynmy. JleficTBue Ha TallOT€HNPOU3BOJHBIE BOJAHOTO U CIHUPTOBOTO
pacTBOpa mIEnoun. B3auMomelcTBUE TUTAIOTCHAIKAHOB C MarHUEM M ITUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Ucnonb3oBanue
TaJIOTCHIIPOM3BOIHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE M TIPH CHHTE3C
OpPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAIICHUIA:
u3ydeHue (QU3NUECKUX CBOMCTB YTJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IuYHBIX KJaccoB (oOeciBeUMBaHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEepMaHTaHaTa KalWs, B3aUMOJICHCTBHE alleTHIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)eHUE
yriepoja M BOJIOPOJa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUIIEHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMieHHE ¢ KoJulekuusMu «HedpTte» u «Yromby», ¢
oOpa3llaMu TUTACTMAcC, KaydyKOB H PE3UHBI, MOJICTUPOBAHHE MOJICKYJ
YTJIEBOJOPOJIOB U TAIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xaiue opraHuyeckue coeJuHeHHs.

[IpenenbHble omHOAaTOMHBIE CHUPTHL. CTpoeHue MoJeKkyd (Ha mpumepe
METaHoJIa W 9TaHoja). ['oMonorumueckuit psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBOWCTBA  MOpelEIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOAHBIC CBS3M MEXAY MOJICKYJIaMH CITHPTOB.
XWMHYECKNE CBOWCTBA: pEaKIMM 3aMEIICHUS, JCTHUApPATAIUHA, OKHUCICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHU W  HEOPTaHUYECKHUMH  KHUCJIOTaMHU.
KauecTBeHHast peakiids Ha OJJHOATOMHBIE CIUPTHL. [leficTBHe 3TaHOa U MEeTaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHYECKUX H
XMMHUYECKUX CBOWCTB.

MHoroaToMHbIE CHHPTHI — JTHJICHIJIMKOJIb M TIULEpuH. Duznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHHs, B3aMMOJIEUCTBHE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMH KHCIOTaMH, KadeCTBEHHAs pEaKIUs Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHrne 0 MeEXaHW3ME PEAKIUNA HYKICOPWIHHOTO 3aMENIeCHUsI.
JeiictBue Ha opraHusMm 4enoBeka. CrmocoObl TMOJydeHUS U MPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJCEKYNbl, B3aMMHOE BIUSHHE THAPOKCOTPYIIIBI |
oenzosibHOrO sAnpa. dusnueckue cpoictBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBOMCTB (eHona. KadecTBeHHbie peaknmu Ha QeHod. ToxkcuuHOCTH (eHoma.
CrniocoObl monyuenust v npuMenenne penona. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COETMHEHUS — aJIbJICTU/IBI M KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl ajabJerU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepuss U HOMEHKIaTypa. Du3nuecKwe CBONCTBA albJETHIOB H
KETOHOB. XMMHMYECKME  CBOMCTBA  aJbJETWJIOB M  KETOHOB:  PEaKUUU
npucoeguHeHus. OKUCIEHNUE albJIETUI0B, KAYECTBEHHbIE PEaKIIMU Ha albJCTHIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHUE aIbJETUIOB U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHkIatypa. @u3nuecKkue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHUCJIOT. BomOpomHbIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust 3TepuPUKalUU, pEaKIUH C YYaCTHEM YTJIEBOJAOPOJHOIO pajuKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHIL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OE€HHOCTH CBOWCTB HEMPENECIbHBIX W aPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKApOOHOBBIX KHUCIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/IE84s,
JIUHONEeH06as KUCI0Thl. CrIOCOOBI TOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢pupbl. ['oMonornueckuil psna, oOmas (Gopmysa, U30MEPHS H
HOMEHKJIarypa. Du3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJINA3 B KHUCIONW M
IIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3ndecKkue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1IeI0uHOM cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COJEPIKAIUX OCTATKU
HEMpPeEIbHBIX JKUPHBIX KUCIOT. JXKuphl B ipupo/ie.

MpbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TU-
U monucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, TajakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaxOXkjaeHHE B npupoge. DorocuHTes.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIFOKO3bI, €6
3HAUYCHUE B KUZHEAECATEIbHOCTH Opranu3ma. /ucaxapuipl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapuaoB. HaxoxaeHune B mpupoje U npumeHenue. [lonmcaxapuapl: kpaxmar,
INIMKOTeH W 1eiunono3a. CTpoeHne MaKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
HeJUTroNI03bl.  DU3MUYECKHE CBOWCTBA KpaxMalla M LEJUIF0JI03bl. XUMHUUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KaYyeCTBEHHas peakuus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBa IEJUTIOJIO3bI: THUIPOJIU3, TOTyuYeHHe 3(UpPOB HeUTt0no3bl. [loHsiTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTa B albJETH] Ha PACKAIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOIO CHHMpPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlibl (C TUIPOKCHIOM
muammuncepeopa(l) u  rumpokcugom  memu(ll)), peakuus raunepuHa ¢
ruapokcugom Menu(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcuaom meau(ll), BzaumoneiicTBue
Kpaxmaia ¢ MOJOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a/ay 1no TeMaMm «CHnupThl U
(denounb, «KapOoHoBbIE KUCTOTBI. CI0KHBIE A3PUPBD».

A3oTcoaep:kamiue OpraHnyecKue coeAuHEeHMs.

AMMHBI — OpraHMYEcKUE MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue M apoMAaTHUYECKHE; TIEepPBUYHbIE, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moJekyn, oOmas (opmyiia, U30Mepusi, HOMEHKIATypa U (U3HUECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA amnu(aTHUECKHNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIIOTOW.
Conu anKuiIaMMOHHS.

AHWUIIMH — TpEeACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwinHa. B3anMHoe BiIMsiHUE TPy aTOMOB B MOJIeKyJie aHuiInHa. OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHWIMH. CrnocoObl
MOJIYYCHUS] M TpuUMeHeHHe anudarnmueckux amMuHoB. [lomyueHue aHunmHa u3
HUTPOOCH301a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAelbHbIE IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUMH, alaHuH. Dusnyeckue CBOICTBA AMHHOKHUCIOT.
XWMHYECKNE CBOWCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OPTaHUYECKHX
COCIMHEHUM, peaKiys TMOJUKOHICHCAIIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MIENTHIOB.

benku kak mnpupoaHsie TmonuMmephl. llepBuuHasi, BTOpUYHAs M TpeTUYHAS
CTpyKTypa OenKoB. XHWMHUYECKHE CBOMCTBA OEJIKOB: THAPOIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIUU HA OCIJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JIEHATypalus OENKOB MPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHWe OHKCIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«A30Tcoaepkaliue  opraHuyeckue  coeiuHeHus» U «Pacmo3HaBaHue
OPraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMS.

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEAHSST MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHSL.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MMOJMMETHWIMETAKPUIAT, MOJUKAPOOHATHI,
noudTUWIeHTepedTanat). Y TWiIn3anus u nepepaboTka miacTuka.

DnacToMepsl: HaTypalbHbII KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HaTypaibHbIie (XJIOMOK, MIEPCTh, MIETK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsr CHEUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPONPOBOIAIINE MTOJIUMEPHI, OHOpa3naraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEBpallCHUN:
O3HaKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHbIX 3agad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenue MoJekyasipHOH (QOpMysibl OPraHMYECKOrO0 COEIUHEHHsS TI0
MacCOBbIM  JIOJIIM ~ 3JIE€MEHTOB, BXOJSIIMX B €ro COCTaB, HaxXO0XJEHUE
MOJIEKYJISIPHON  (POPMYJIBI OpPraHUYECKOro COeAUHEHHs 1o Macce (00bEMYy)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUSI, ONMPEAECIEHUE AOJIM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKHU
BO3MOYHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUN, TaK U TOHSITUH, MNPUHITBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukaluus, HaOIIOJEHHE, U3MEpEHHE,
AKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHE.

@dusnka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUd YpPOBEHb, BEIECTBO, TENO, OOBEM, arperarHoe COCTOSTHUE
BEIIeCTBa, (DU3MUECKHE BEIUYHMHBI, €IUHUIBI W3MEpPEHUs, CKOPOCTb, SHEPTUs,
Macca.

buonorusi: knerka, opraHusM, -»KocucTeMa, Ouocdepa, MeTadONIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUII MUTAaHUSA, OPOKEHUE,



dboTtocuHTE3, IbIXaHWE, OCJKW, YIJIEBOIBI, JKHPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

TeXHOJIOTHs: MNHIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHAIBHOIO IUTAHMUS,
MOFOIIIME CPEJICTBA, MATEPUAITBI M3 HCKYCCTBEHHBIX U CHHTETUICCKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckune 0CHOBBI XUMHUHM.

AtoM. CocTaB aTOMHBIX siiep. XUMHYECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukaius XuMU4eCKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue SNEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
ONeKTpOoHHbIE KOHPUTYpALlUh aTOMOB 3JIEMEHTOB MEPBOT0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYypaIMd HOHOB.
DIIEKTPOOTPULATEIIHHOCTb.

[lepnognueckuil 3akoH U Ileproguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
JA.N. MengaeneeBa. CBa3b NepHOIUUECKOTO 3akoHa U llepronnyueckoil cucTembl
XUMUAYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEIIECTB IO TpynnaMm ¢ IepuoiaM. 3HAyYEHUeE
nepuoauueckoro 3akona /[.1. Menneneena.

XuMHUYeCcKasi CBSI3b. BuUIBI XMMHWYECKON CBSI3U: KOBAJECHTHAsl, WOHHAS,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U JMHA CBsA3U. [1oJsIpHOCTD, HAIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyJIApHbIE B3AaUMOICUCTBHS.

BaneHTHOCT, M BaJIEHTHBIE BO3MOXHOCTH aroMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUU.
[loHsATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa  MOJEKYJISIPHOrO UM HEMOJIEKYJSIPHOTO  CTPOEHUsA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonatne o nucnepcHsix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIEHTPALMH PAaCTBOPOB:
MaccoBasl J0JI BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHLEHTpauus. HacellieHHbIe 1
HEHACBILLIEHHbIE PACTBOPHBI, pACTBOPUMOCTh. Kpucraminoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBUATLHBIC
HAa3BaHUs OTIEJIbHBIX NPEACTABUTEICH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peakiuii B HEOPraHWUYECKOW U OpraHuYeCcKoOu
XMMHUU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPTUHU MPU XUMHYECKUX peaknusiX. TernoBbie 3 (HEKTH XUMUUYECKUX PEaKITUN.
TepMoXuMUUYECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['omoreHHbIe U reTeporeHHble peakiuu. Katanus u kaTaan3aTophl.

OO6paTtumble 1 HeOOpaTUMbIC peaKlMKi. XUMHUeCKoe paBHOBecue. KoHncraHnTta
XAMHUYECKOTO paBHOBecusA. DakTopbl, BIUSIONIME HA IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [puauun Jle [larense.

OnekTponuTuyeckass aucconuaius. CuibHble U CJIA0bIE 3BJIEKTPOIMUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalibHAas,
menovyHas. Bompopoaubiii mokazarens (PH) pactBopa. I'maponus coineit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENIbHO-BOCCTAHOBUTENbHBIE  peakiud.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpalllCHUN:
pa3IoKEHHUE TIePOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTaJiu3aTopa, MOJECIH
KPUCTALTNYECKUX PEIIETOK, TPOBEICHUE PEAKIIMK HOHHOTO OOMEHa, Olpe/elieHre
Cpeabpl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, M3YUYEHHE BIHSHUS Pa3IMYHBIX
(akTOpOB HAa CKOPOCTh XHWMHYECKOM pPEaKIUU U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuyeckasi xumusi.

[Tonoxxenne HemetaiuioB B llepuoanyeckord cUCTEME  XUMHUYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpOEHUs UX aToMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AIIJIOTPONHUS HEMETAJUIOB (Ha MpUMepe KHUCIOpOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilonydenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIIMU C
METaJUlaMd ¥  HEMETaJJlaMH, BOCCTAHOBHUTEIbHBIE  CBoOWCTBa. ['Wapuibl.
TonnvMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crmocoObl MoydeHus, (Gu3udecKkue u
XMMUYECKHE CBOMCTBA. [ aJloreHOBOMOpOIbl. BaxkHeume KUCIOPOACOAEPKAIIUE
COCJMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [I[pumMeHeHune rajJjoreHoB U UX COCIMHEHHUI.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TONTYYCHUS
Kkuciopoaa. @u3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tmpupojie, CIOCOOBI TMOJy4YeHUs, (PU3NUECKUEe U
xumudeckue cBoiictBa. CepoBomopona, cyibumasl. Oxcun cepsi(1V), oxcua
cepel(VI). CepHucras m cepHas KHUCIOTHI M HUX coyi. OCOOEHHOCTH CBOMCTB
cepHOU KUCTOTHIL. [IpuMeHeHue cephl U €€ COCTUHEHHUI.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3NUYECKUE U
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €T0 COCTMHCHHUI. A30THBIE yI00pCHHUS.

®ochop. Haxoxnenwe B mpupojnie, CHOCOOBl MONy4YeHUs, (U3HUECKUE U
xumuueckue cBorictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coeguHeHuit. dochopHbie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPOIHBIE  MOJIU(DUKAIUU.
duznyeckue W XHUMHUYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB, OOpPA30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(lV), yronbHas kuciora u e
COJIU. AKTUBUPOBAHHBIN yTOJb, anacopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [TpuMeHeHne MpOoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COEIMHECHUM.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MONydeHHs, (U3HUEeCKUe U
xumudeckue cBorctBa. Oxcupy kpemuus(lV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpumeHeHue KpeMHus U ero coequHeHuit. CTeks0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JO0YEK aToMOB MeTauioB. OOmue
¢dbusnueckue cBorictBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CnuiaBbl METAJIOB.

DNEeKTPOXMMHUYECKUI Pl  HanpsbkeHuid MeramwioB.  OOmue  cnocoOsl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTY PIHsl, NUPOMETAILTYPIusl,
anektpometamutyprus. [loHarue o xoppo3um MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mas xapakrepuctuka meTtamioB |A-rpynnsl [lepuonnueckoit cuctemsl
XUMHUUYECKUX DJJeMeHTOB. Harpuiti u kanmil: mnonydenuwe, GQU3MUECKUE U
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonuyeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB. MarHuii M KaJbLMid: TOJydeHHe, (PU3NUECKHe U
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB M WX COCIUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, GU3ndecKkue U XMMUYECKHUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHud. AMdoTrepHbie CBOWCTBA OKCHUIA U
TUJPOKCHIA ATFOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmass XxapakTepucThka MeTauioB no0ouHbIX noarpynn (b-rpymnm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nYecKkrne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHu. OKCUabl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpomartsl, HX
OKHCIIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

OU3UYECKUE U XHUMHUYECKME CBOMCTBA MAapraHlla M €ro COCAUHEHUM.
Baxneiimue coenunenuss Mapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nyecKne U XUMHUYECKHE CBOMCTBA JKelie3a U €ro coeaquHeHuil. OKCupbl,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

du3nyecKkrue 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHUN.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOIMCTBA OKCHJIA ¥ TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCH IIMHKA. [I[pumMenenue
IIMHKA U €r0 COeIUHEHU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB M WX MPEBPALLCHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢docdopa, xKene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKUMU «MeTaiibl M CIUIaBbD), B3aUMOJICHCTBUE
HICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBCHHBIE PEAKIIUY HA HEOPraHUYECKHE aHUOHBI, KATUOH BOAOPOIA
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THUAPOKCUIOB alOMUHHUS M LHMHKA C
pacTBOpaMM KHUCJIOT M LIEIOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 33a4 MO0 TEMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYII.

XuMHS M KU3Hb.

Ponp xumun B o0ecriedeHN yCTOWYUBOTO Pa3BUTHS yenoBeuecTBa. [lonsTre
O Hay4yHbIX MeETOoAax IIO3HAHUS M METOJOJOTUM HAy4YHOTO MCCIEI0BaHUS.
HayuHble MpuHUIKNBI OpraHu3aluyl XUMUYECKOT0 IPOU3BOACTBA. [IpombIlIeHHbIE
CrocoObl TTOJTyYEHHUsI BaXXHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJa). [IpoMbIIIEHHBIE CIIOCOOBI MOJYYEHUs METAJUIOB U
CIUIaBOB. XMMMUYECKOE 3arps3HEHUE OKPYXKAOIIEH CPEeAbl U €ro IOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPreTUUECKO O€30MaCHOCTH.

XumMus U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeactBa. IIpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.



XUMHSI THIIKA: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE M100aBku. Poib xumuu B
o0ecrieueHnH NUIEeBON 0€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. IlpaBuiia
0€30MacHOro0 MCHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B MOBCEIHEBHOMN
KU3HHU.

XuMUsL B CTPOUTEIBCTBE: BAKHEHIINE CTPOUTENbHBIE MaTE€pUaibl (LIEMEHT,
OeTOH).

XuUMHS B CEJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPacKH, CTEKJIO, KepaMmHuKa.
Marepnansl 1 23neKTpoHUKU. HaHOTEXHONOTMN.

PacuérHble 3anaumn.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYAaCTBYIOUIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUM, €CIH OJHO U3
BEILIECTB MMEET IpUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpEeIeNEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH W MOJISPHOM
KOHIICHTpAI[MM BEIIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzammsi MEXNpeaMETHBIX CBA3€H mNpu  W3ydyeHUHW oOmed u
HEOpPraHM4ecKord XxuMuM B 11 Kilacce OCyIlIECTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATHHA, NPUHATHIX B OTACIbHBIX
npeaMeTax eCTeCTBEHHO-HAYUYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYUHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(PUKaIUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aToOM, OdJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIEeCTBAa, HJICAIbHBIN Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M OTOK IHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pECYPCBL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualbl, CEIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIJIEHHOCTb,
dbapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npcrmaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPpHUAJIOB, JSJICKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'HH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpEeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o0mmiero 0o0pa3oBaHUS BBIJICJICHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
OOyYalOmMMUMHUCS POCCHMCKONW TPaXJAHCKOHM HMJICHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPECICHNIO; HAIMYME MOTUBAIIUHU K
OOy4eHHIO; TOTOBHOCTh U CHOCOOHOCTb OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIUYWE
MIPaBOCO3HAHUS, SIKOJIOTMYECKOM KYJIBTYPhI; CIIOCOOHOCTh CTABHUTh 1IN U CTPOUTH
KW3HCHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEJILHOM M TPAKTUYECKOW JESATEILHOCTH
oOyyJaromuxcs B Mpoliecce peain3alnu 00pa3oBaTeIbHOM A TEILHOCTH.

JIuyHOCTHBIE pE3yibTaThl OCBOCHHUS NpeAMEeTa «XHUMHS» OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIIBITA ITO3HABATEIIBHOM M TIPAKTHYECKON JCATEIbHOCTH
oOyyJaromuxcs B MPOIECCe pean3alui 00pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHS 00YYAIONUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)XEHUSI K 3aKOHY Y ITPABOIOPSJIKY;

MpEACTaBICHUS] O COIUAIBHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH TIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU JESITEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY M HAayYHOMY HaCIEIUI0
OTE€YECTBCHHON XUMUM;

YBOKEHHUSI K TMPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CTh pPE3yJbTaT
JUTATENIbHBIX ~ HAOJIOJCHUM, KPOIOTJIMBBIX  JIKCIEPUMEHTAJIbHBIX  MOMCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;



WHTEpeca M TMO3HABATEJNbHBIX MOTHBOB B MOJY4YEHUU U MOCIETYIOLIEM
aHanu3e MHQOpPMAIMK O MEePEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOMN
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OII€HUBAaTh CBOE IMOBEJAEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MIOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBbS:

NMOHUMAaHUsI LIEHHOCTEH 30poBOro u 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMto/IeHUsT TpaBui 0e30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOM I€ATEILHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHIUBUIAYAIHHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI MOCIEICTBUN U HENPUSITUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JPYruxX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a7a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETo KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IudyHoro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYyAJIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymied Mpodeccuu U pealn3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEM 0011IeCTBa;

6) 3K0JI0r14eCcKOro BOCIIMTAHMS

HKOJIOTUYECKU I1€JI€CO00Pa3HOr0 OTHOLIEHUS K MNPHUPOJIe KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJie;

NOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MpoOieM, BIHSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON Cpebl;



OCO3HAaHMS HEOOXOAUMOCTH HCIIOJBb30BAaHMS JOCTHXKCHUH XHMHH JJIs
peIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HEMPUATUS JCHUCTBUH, TMPUHOCIIIUX Bpell OKpYKaroLIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHYECKHE
MOCJIEACTBUA NPEANPUHUMAEMBIX JEUCTBUN U MPEIOTBPALIATh UX;

HAUIMYUS PA3BUTOr0 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OITbITa JIEATEIILHOCTH AKOJIOTUYECKOM HAPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHOW W COLMAIBHOMN
MpaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemogpoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN ITPAKTHUKU;

MOHUMAaHUS cHeuUKA XUMUU KakK HayKd, OCO3HaHUs €€ poju B
bOopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpeACTaBIeHUs] 00 OKpY>KalolleM MUpE KaK O €IWHCTBE MPUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUHU ISl  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TyMaHUCTUYECKOM HAIPABICHHOCTH W BaXXHOU pPOJM B
CO3JJaHUM HOBOW 0a3bl MaTepHAIbLHON KYJIbTYpPhl, B PCIICHHH TJI00AIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BHUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUIIEBOM M DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIIEYCHUU
YCJIOBUHM yCHENIHOTO TPYJia U SKOJOTHYECKH KOMGPOPTHOM KU3HU KaKJAO0ro 4jieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
noJlyyaeMble 3HAHUA JJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4HBIX (PaKTOB M HMCIOIIUXCA JaHHBIX C IEJIbI0  IOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIB30BaTh XUMHYCCKHE 3HAHUS IS
petieHus mpo0jieM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

MHTEpPECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIIbHOCTH,

TOTOBHOCTM H  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM0o00Opa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XUMHUU B
COOTBETCTBUH C KM3HCHHBIMH OTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJia B paziuyHbIX chepax npodhecCHoHAIbHOM
JICATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yJbTaTbl OCBOCHHSI IPOrpaMMBbl IO XMMUU Ha YPOBHE
CpeaHero oo11ero 00pa3oBaHus BKIFOYAIOT:

3HaUYMMble A (OPMUpOBaHUS  MHUPOBO33PEHHUSI  OOyYaroOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHble TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
polecc, CUCTEMA, HAYYHBIA (PaKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCcle0BaHNe, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHHUBEpcajabHble yueOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), oOecreunBaroIme dbopmMHpoBaHue (yHKIHMOHAIBHOM
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMN O0yYarOIINXCS;
CIIOCOOHOCTb oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBUS B MO3HABATEIBHON U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENICIISATh LEIU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIKE IMOHITHS I OOBSICHEHHS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJI KJIacCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIUM;

YCTAHABIUBATh TMPUYUHHO-CICJICTBEHHBIE CBS3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCyXACHUS (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, GOPMYJIMPOBATH BHIBOBI U 3AKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMUH CHUMBOJAYECKUE
(3HAKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOACIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XUMHUYECKOU



peaknuu — TPU pENICHUH YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HA3BaHHBIE MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBJICHHS XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMHUECKHX PCAKIIUH.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMUYECKUX
peaKIuu;

dbopMyTUPOBATH MENIN U 33/1a4U UCCIICTOBAHMUS, UCTIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBACMBIX CYKIICHUN;

BIIAJICTh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS H  IPOBEACHHS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJII0OJATh 33 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000I1IEHUS U BBIBOABI OTHOCUTEILHO TOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENBCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOWCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a/]ad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAYy4HO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJAEpI)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(OpPMAILMIO pa3IMYHBIX BUIOB U (QopM
MIPEICTaBIICHNUS, KPUTUYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bopMyIUpPOBATh 3aMpPOCHl U MPUMEHSTH PA3TMYHBIE METOJIbI MPU TIOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOW IS BBINOJHEHUS YYCOHBIX 3ajay
ONPEEIIEHHOIO TUIIA;

mpuOOpeTaTh OIBIT KCHOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMalMel: MpPUMEHATh MEXIpeAMETHbIe ((u3udyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHMYCCKHUC CPCACTBA HAT'TIATHOCTH.

KoMMyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBUS:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI B XOJI€ 1MAjI0ra u/uin
JTMCKYCCHUH, BBICKA3bIBaTh UieH, (HOPMYIUPOBATH CBOM MPEJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMEN PE3YJIbTATOB IT03HABATEIBHOWU IESITEIBbHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIIHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3aluu yueOHOro mpoeKkTa, u (opMyJIUpPOBATH BHIBOJIbI
1O pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe YHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

CaMOCTOSITEJIbHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NEeSATENbHOCTh, ONpefenss €€ I1eld W 3a7aud, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh Mpe/laraéMblii  aJlfOPUTM ACUCTBUNA INpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumOoJiee
3¢ (}eKTUBHBIN crMoco0 HMX peuieHuss ¢ YYETOM TNOJYYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTENIBbHOCTH HAa OCHOBE CaMOaHaIW3a H
CaMOOLICHKH.

MHNPEIAMETHBIE PE3YJIBTATHBI

[IpeameTHbIEe pe3ybTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU Ha yTITyOIEHHOM
YPOBHE Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHElU(pUYECKUe
JUIsl y4eOHOro npeameTa « XUMUs» HayyHble 3HaHUS,, YMEHHS M CIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa30BaHUIO 3HAHUM, BUIBI IEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHUS W MPUMEHEHUIO 3HAHUW B PA3JIUYHBIX YUEOHBIX
CUTYalMsIX, a TAKXKE B PEabHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX ¢ XuMuen. B
nporpaMme IO XHMHHM HPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI [0 ToJaM
U3YYECHHUS.

10 KVIACC

[IpenmeTHbIle  pe3yJbTaTel OCBOEHMSA Kypca «OpraHudeckas XHAMMSI»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B O0ECHEYEHHH YCTOHYHMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUU NPOOJIEM 3KOJIOTMYECKOW, SJHEPTeTUYECKON U



NUIIEBON O€30MaCHOCTH, B PAa3BUTHM MEIHUIIMHBI, CO3JJaHMH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPIuH, B o0ecrieueHuu palMOHAIIBHOIO
PUPOAOIIOIL30BaHUs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BIIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOE M BO30OYXKIEHHOE
COCTOSIHUSI aToma, THUOpUAu3aIUs AaTOMHBIX OpOUTaliel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKIHOHAIbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M IIPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIJIEBOJOPOBI,
KHCIIOPOA- U a30TCOJAEPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHHUs; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH Jl. M. MenneneeBa, Teopus CTPOEHHUS OPraHMYECKUX
BelecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUS DSHEPrUM TMPU XUMUYECKUX pEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMUMHYECKHUX SBJICHHUI; MPEICTaBICHUS
O MEXaHU3MaxX XHMHYECKMX pEaKUui, TEPMOJMHAMMYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX IIPOTEKaHMs, O B3aHMHOM BIIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3dekTsl, opueHTanTsl | u Il pona);
dakTosoruyecKkue CBEIACHHUS O CBOICTBaX, COCTaBe, MOJyYEHUH U OE30MacHOM
UCIOJb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKON
NESATEIbHOCTH ~ 4YeJIOBEKa, OOIMX  HAy4YHBIX  [PUHLIMIAX  XUMHUYECKOTO
MIPOU3BOCTBA (HAa MPUMEpPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepPHbIC MPHU3HAKUA TMOHITHIA,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPIraHMUYECKUX COEANHEHU;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKLHUA M PacKpbIBATh UX CYLIHOCTH:
OKHUCIIMTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUNA  ITOCPEICTBOM  COCTAaBJICHUS
AJIIEKTPOHHOTO OajlaHca 3TUX peaklMil, peakluil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHMIA;



M3TrOTaBIUBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIACCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS 10 CHCTEMaTUYECKOU
Homenknatype (IUPAC) u mpuBoAWTh TpUBUAJIbHBIE HA3BaHUS IJIs OTIEIBHBIX
MpEACTABUTENICE OPraHUYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJYOJ, TIUILEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aneTajiblerujl, alueToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MaJIbMUTHHOBASI KUCIOTHI,
[JIMIUH, aJaHWuH, MajabTo3a, PpyKTO3a, aHWJIWH, JUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpPMHUPOBAHHOCTh yMEHUS ONPENENsATh BHJI XHMHYECKOW CBSI3U B
OpPraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAas W HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiis o0bsCHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENICH Ppa3IUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKAJUECHOB,
QJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHUHOKHUCIJIOT, O€NKOB, YyriaeBOAOB (MOHO-, AM- U MOJIHUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKAY  HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIH C KCHOJIB30BAHUEM CTPYKTYpPHBIX
(opmy;

chOpMHPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U M-CBSI3M), B3AUMHOT'O BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE POIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHUU O €CTECTBEHHO-HAaYyUYHBIX
METOJaX MO3HaHUA — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauuu
MBICITUTEIBHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHCTEMAaTU3aIINIO, BBISIBIICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3yUECHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO MOHMMAHUS CYIIHOCTH MAaTE€pUabHOIO €IUHCTBA MHUPA,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO OPraHMYECKOHW XHUMHH JJIsi OOBSCHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, HMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOTY;

c(hOpMHUPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUEThl MO XHUMHUYCCKUM
dbopmysiaM U ypaBHEHHUSIM XUMUUYECKUX PEaKIM C MCIOIb30BaHUEM (PU3UUYECKUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PacCU€Thl MO HAXOXICHUI0 XUMHYECKOU
dbopMyJIBl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX JJICMEHTOB,
MPOJYKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MIPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TIO3MIMH  DKOJIOTHYECKOM  O€30IacHOCTH  MOCICACTBHS  OBITOBOM U
MIPOM3BOJICTBEHHON JEATEILHOCTH 4YeJOBeKa, CBA3aHHOM C IepepaboTKoOMH
BEIIECTB, UCIOJIb30BaTh MOJIYUYCHHBIE 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIILHO TUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYYEHUE M HW3YUYEHHE CBOMCTB OPraHUYECKHUX
BEIICCTB, KAYECTBEHHBbIC pEAKIMH YIJIEBOJOPOJOB Pa3JIUYHBIX KJIAaCCOB H
KHUCJIOPOJICOJICPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad 10 pACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IPaBUII
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O00OPYJIOBaHUEM,
dbopMynHpoBaTh 1€Jb HUCCIAEAOBAHUS, MPEACTABIATH B pa3ndyHON (dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIr01aTh MpaBuUia SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYJAOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKpY:Karolleu
IIPUPOJHOM CPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS Ha >KUBbIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJIM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh, YMEHHUMW: OCYIICCTBIISTh IE€JICHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(OPMAIIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas M y4eOHO-HaydHAas
JauTepaTypa, cpeAcTBa MaccoBor uHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOW y4eOHOM 3a1aueil.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOeHUS Kypca «OOmas M HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHM MNPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYCHHH YCTONYHBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIEUCHHH PAlMOHAIIBHOTO MPUPOAOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOMIEH KyJIbTYphl 4YEJNIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOJTHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUH, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIAraloIINe TMOHATUS — XHUMHUYECKHH DJJIEMEHT, aToM, SApO aToMma,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHBIE OPOHUTAIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHUS aToMa, THOpHAM3alMUs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCcKasi, BOJIOPOJIHAS),
KpUCTAJUIMYECKass pEIIETKa, XUMHYECKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JHUCCOLMAINSA, CTENEHb JAUCCOLMAINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOH 3 dekT
XUMHUYECKOW PEAKINH, CKOPOCTh XUMHYECKON peaKIi, XUMUYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHYECKON IUCCOLMAINHU, MEPUOIUICCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAllMe B OCHOBE IIOHHMMAaHUS
MPUYAHHOCTA W CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJICTABJICHNUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, MOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJISIPHOM  YPOBHSIX; MNPEJACTABICHUS O MEXaHU3MaX XUMHYECKHX
peakiuid, TEPMOJUHAMHUYECKHUX M  KHUHETHYECKHX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, IMOJYYCHUH W 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTaHUYECKUX BEILECTB B OBITY M MPAKTUYECKOU
JEATEIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAyYHbIX MNPUHLIUNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBJISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABIUBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA TPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



Cc(OPMUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBieHMs (QOpMyJl BELIECTB M YpPaBHEHUH XHMHUYECKUX  pEakKLuH,
cuctematuueckyto Homenkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTPEACISATH BAIGHTHOCTh M CTENEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHYECKOM CBSI3U (KOBaJECHTHA,
VWOHHAs, METaJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BELIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHHI:  KJIacCU(UUUPOBATH:  HEOPraHUUYECKUE
BELIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pearupymollux BeIIECTB, TEIUNIOBOMY 3(D(PEKTy peakuuH, U3MEHEHHIO
CTENEHEN OKHCIIEHHS JJIEMEHTOB, OOpAaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JPyTUe); CaMOCTOSATEIbHO BHIOMPAaTh OCHOBAHUS U KPUTEPUU [ Kilaccu(UKaLUU
U3Yy4acMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(OpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa [I.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IIE€PBOrO—YETBEPTOrO NEPHUOIOB
Ilepuonnueckoin  cucremnl .M.  MenngeneeBa,  UCHONB3ys  IOHSTUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaIm», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HX
COCIMHEHUM 10 nepuojgam u rpynmnam llepumoamueckon cucremsl [, .
MeHneneeBa, BAJICHTHbIE BO3MOXHOCTH ATOMOB JJIEMEHTOB HAa OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMHYECKHME  CBOMCTBA  BEUIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEP)KIATH
CYILLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMHU BELICCTBAMMU C
IIOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CYIIHOCTb: OKHCJIHMTEJIbHO-
BOCCTAHOBUTEJBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid MOHHOTO OOMEHa IMyTEM COCTaBICHHUS UX MOJHBIX U
COKPAalIEHHBIX  MOHHBIX  YPAaBHEHHWH;  pEaKIUMWA  THUAPOJIM3A;  PEaKUUi
KOMILJIEKCO0Opa30BaHusl (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



chOpPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX pEaKUUid C Y4ETOM KX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW PpEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTEP CMEIICHUS XUMUUECKOTO PAaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh yMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PpEaKIInH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHS CEPHOM KHCIOThI, aMMHakKa,
oOlIMe HayyHble TPUHIMIBI XUMHYECKUX IPOU3BOJICTB; I1€7€CO00pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIECHUS PUCK-TIONh3A;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyYHOTO
MO3HAHUS SBJICHUW MPUPOABI — HAOIIOACHUE, HW3MEpPEHHe, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAHUU BEIIECTB
U s OOBSICHEHHS XHMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B MPUPOJIE,
MPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISTH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUM C
MOHSATUSIMU U TIPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TTOHUMAHMS MaTepPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJSPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBAa WJIM 00BEMA Tra3a M0 W3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOTrO 3¢ deKTa
peaKIuy; 3HAYCHUS BOJOPOJHOTO MOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHON CTEIMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBA BEIIIECTBA)
MPOAYKTa PEAKIHH, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJI€ pacTBOpa C
onpeeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WJIM JIAaHO B HU30BITKE
(MMeeT TpUMECH); JAOJM BBIXOJA MPOAYKTa pEeaKIUH; OOBEMHBIX OTHOUIEHUHN
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUTAHUPOBATH U TMPOBOJIUTH
XUMUYECKANA  JKCIEpUMEHT  (MIPOBEJACHHWE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KAUECTBEHHOI'O0 COCTaBa HEOPIraHMYECKHUX BEILIECTB, ONPEEICHUE
Cpelbl PAcTBOPOB BEIIECTB C IOMOIIBIO HWHIWKATOPOB, HW3YYCHUE BIUSHUSA
pa3IUUYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiuu, pelieHue
AKCHEPUMEHTANbHBIX 3afa4 1o TemaM «Mertawey u  «Hemeramis») ¢
COOJTI0O/IEHNEM TIpaBUiI 0€30MacHOr0 OOpalleHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueM, (GOpMyJIUpPOBaTh II€Jb MCCJCAOBAHUSA, MPEACTABIATH B
paznuuHOM (Qopme pe3yibTaThl AKCIEPUMEHTA, aHAJIU3UPOBATh U OILEHUBATh X
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOIATh MPaBHUIIa MOJIb30BAHHUSA XUMUYSCKOM
nocyo u abopaTopHbIM O00OpyJOBaHHEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOH
JEATENBHOCTH B LIENSAX COXPAHEHHUS] CBOETO 30POBBS, OKPYXKAIOLIEH MPUPOIHOMN
Cpellbl W JOCTHXEHUA €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JCHCTBHUSI HA >KUBBIE OPraHU3MBbI OINPEACIEHHBIX HEOPTraHUYECKUX
BEILECTB, MOHKMMAas cMmbic nokaszarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4yHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHAJIM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TTOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudgposrbie)
Konrpoabusie IIpakTuyeckue
n/n NpPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
IIpenmeTt oprannueckoit xumuu. Teopust
1.1 CTPOEHHS OpraHuYecKux coenuHeHuit A. M 8 brbmmorexa LTOK
' P P A T https://lesson.edu.ru/04/10
byrtneposa
Wroro mo pazneny 8
Pazpen 2. YriaeBoaopoabl
51 [IpenenbHble yrieBoOPOAbl — AJIKAHBI, 5 bu6mmorexa [IOK
' UKJIOATKAHbI https://lesson.edu.ru/04/10
HenpenenbHbie yriaeBoI0pOIbl: aJKEHBI, bubnmnorexa [JOK
2.2 14 1
aJIKaJueHbI, aJIKUHBI https://lesson.edu.ru/04/10
bubnmoreka [JOK
2.3 ApomaTuyeckue yrieBoaopoasl (ape 8
POMATHHECKHE YTICBOAOPOALL (aPCHBL) https://lesson.edu.ru/04/10
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB U UX 4 bubnmnorexa [JOK
' nepepaboTKa https://lesson.edu.ru/04/10
bubmuoreka [JOK
2.5 r 4 1
AIOTEHIPOMSBOIIIHE YIIIECRONOPOIOB https://lesson.edu.ru/04/10
Hroro no paszuneny 35
Pasnea 3. Kuciopoacoaep:kamme oprannieckue coelMHEeHUs
3.1 Cruptsl. Oenon 11 1 bubmmorexa LIOK

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KapOoHuIbHBIC COSTUHEHUS: alTbJICTUIBI U
3.2 keToHbl. KapOoHOBbIE KUCTOTHL. CIOKHBIE 21 1
a¢upsl. XKupst
bu6mmorexa [IOK

3.3 Y TIeBO/p! d ! https://lesson.edu.ru/04/10

Hroro no pazaeny 41

Pasnea 4. Azorcogepikamue opraHu4ecKue coeJUHeHHs

bu6mmorexa [IOK

4.1 AMUHBL. AMUHOKHCIIOTHL. beiku 12 1 2 https://lesson.edu.ru/04/10

Hroro no pazneny 12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COCUHEHNUSA

bubmuoreka [JOK

5.1 B 6 1
PICOROMOIICKYIIIPHRIC COCHUHCHI https://lesson.edu.ru/04/10

Wroro no pazneny 6

Bbu6mmorexa [JOK
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3/iejioB H TeM MPOrpaMMBbl Kontponbubsie IlpakTHueckue (wnpposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbBI XUMUH
Crtpoenue atoma. [lepnoanueckuii 3aKoH U
bubmmorexa [IOK
1.1 [Tepuoanueckas cuCTeMa XUMHUYECKUX 9
https://lesson.edu.ru/04/10
anemenToB 1. . MenaeneeBa
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEMIECTB 11 1 ];;IESHZIIZ ::;?;ISE 104/10
bu6mmorexa [IOK
1.3 X 19 1 3
HIMITHCCIHE peaKim https://lesson.edu.ru/04/10
Hroro mo pazneny 39
Pasnea 2. Heopranunueckasi XuMmust
bu6mmorexa [IOK
2.1 H 31 1 3
CMETalLIbl https://lesson.edu.ru/04/10
bu6nuoreka [JOK
2.2 M 23 1 2
CTaIIbt https://lesson.edu.ru/04/10
Hroro no paszneny 54
Pasznen 3. XuMus M :KM3Hb
3.1 MeToap!l TO3HAHUS B XUMHU. XUMUS U )KU3HD 9 E;ISSH/I;IE ZS;?;[SE 104/10
Htoro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 4 8
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HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
[Ipeamer u 3HaUeHUE OPraHUYECKON XUMUH,
MIPEACTABIIEHHE 0 MHOI000pa3suu 1 bubmmorexa I1OK
p Up https://lesson.edu.ru/04/10
OpPraHUYECKUX COEAMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa yIiiepoJa
(OCHOISHOC u 30316) KIEHHOE COZTOSIII;I/IH) 1 bubmorexa [IOK
Y ' https://lesson.edu.ru/04/10
BanenTHble BO3MOKHOCTH aToMa yriepojaa
XuMHUecKasi CBA3b B OPraHUYECKHUX
COeTMHEHMIX. MexaHu3Mbl 00pa30BaHMS 1 but6mmoreka [JOK
KOBAJIGHTHOH CBsI3H, CIIOCOOBI pa3phiBa https://lesson.edu.ru/04/10
CBsI3Ei
Teopus cTpoeHMS OpraHUIECKUX 1 bubmuoreka [{JOK
coequHennii A. M. bytieposa https://lesson.edu.ru/04/10
Buapl uzomepuu: CTpykTypHas,
IpoOCT aHCTBI;HHaSI g}JIIeKyp OHHBIE AP PEKTHI 1 bubmmorexa LIOK
poctp ’ R . https://lesson.edu.ru/04/10
B MOJIEKYJIaX OpPraHMYECKHUX COCAMHEHUN
[IpencraBnenue o kmaccupukanum u
cucrematnyeckas Homenkiaatypa (IUPAC) 1 bubmmorexa [IOK
P https://lesson.edu.ru/04/10
OpPraHUYECKUX BEILECTB
Knaccugukanus peakiuii B opraHn4eckoi 1 bu6muoreka [{IOK
XUMUU https://lesson.edu.ru/04/10
CucreMaruzanus 1 0000IIeHE 3HAHN 110 1 but6mmoreka [{TOK



https://lesson.edu.ru/04/10
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TEMC

AJIKaHBI: TOMOJIOTUYECKHUH psAJI, 001Iast
(dopmysa, HOMEHKJIATypa U U30Mepus,

https://lesson.edu.ru/04/10

bu6nuoreka [JOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE https://lesson.edu.ru/04/10
MOJICKYJT

10 du3ndecKkue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://lesson.edu.ru/04/10

1 Haxoxnaenue ankanos B npupoze. CriocoObl bubnmoreka [JOK
IIOJIyYEHUS U IPUMEHEHUE aJIKaHOB https://lesson.edu.ru/04/10
[uknoankaner: obmast popmya,

12 HOMEHKJIaTypa U U30MepHusi, 0COOCHHOCTH bubnmnoreka [JOK
CTPOCHHUS U XUMHUYECKHUX CBOMCTB, CITIOCOOBI https://lesson.edu.ru/04/10
MOJTy4YEHUs U TIPUMEHEHUE
Pemienue pacu€THBIX 337124 Ha ONIPEICIICHHE
MOJIEKYJISIPHOM (POPMYJIbI OPraHUUECKOIro

13 BEIIIECTBA [0 MaCCOBBIM JOJISIM aTOMOB bubnnoreka [JOK
9JIEMEHTOB, BXOJISIIHNX B €TI0 COCTAaB. https://lesson.edu.ru/04/10
CucremaTu3aius 1 0000IIeHe 3HaHUH TT0
TeMe
AJKEHBI: TOMOJIOTUYECKHUM Psifl, 00IIas
(dhopMyIa, HOMEHKIIATypa, dJIEKTPOHHOE U

14 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIL. bubmorexa [OK

https://lesson.edu.ru/04/10
CTpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKCHOB

15 du3nYecKre 1 XUMUYECKHE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuiio MapkoBHUKOBa https://lesson.edu.ru/04/10

16 CriocoObl TOTyYeHUsI 1 TPUMEHEHUE aTKEHOB bubmmorexa [IOK

https://lesson.edu.ru/04/10
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[IpakTuueckas pabora Ne 1 mo Teme

17 "[TonydeHue FTUICHA U H3yYCHHUE €TO bubmmorexa LIOK
. y " Y https://lesson.edu.ru/04/10
CBOIICTB
Pemienue pacu€THBIX 3a71a4 Ha ONIPEICIICHHUE
18 MOJIEK JmpHoﬁ (bopMyJITBI O FaHI/IEeCKOFO bubmmorexa LIOK
YA pMYy P https://lesson.edu.ru/04/10
BEIlIECTBA
AnkamueHsl: COnpsHKEHHBIE, H30JIUPOBAHHEIE,
19 KyM JII[I/I OBaHHI)IS OcobenHoctr ’ bubmmorexa LIOK
yMYIHp ' https://lesson.edu.ru/04/10
ANIEKTPOHHOTO CTPOCHUS
20 XUMUYECKHE CBOMCTBA COMPSKEHHBIX bubnmnorexa [JOK
JTUEHOB https://lesson.edu.ru/04/10
CriocoOsl MoNTy4eHus U IpUMEHEHUE bubnmoreka [JOK
21
aJIKaJIeHOB https://lesson.edu.ru/04/10
AJKUHBI: TOMOJIOTUYECKHM psiJl, oO1as
99 (dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U bubnmnoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://lesson.edu.ru/04/10
(hu3MvecKue CBONCTBA
23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa [IOK
https://lesson.edu.ru/04/10
24 KauecTBeHHbIE peakiuy Ha TPOHHYIO CBSI3b brbsmorexa LHOK
peaxt Tpouty https://lesson.edu.ru/04/10
o5 CriocoObl TTOTydeHUsT ¥ IPUMEHEHUE bubmuotexa [JOK
AJIKUHOB https://lesson.edu.ru/04/10
26 Pemenue 3amau: pacu€Tsl M0 ypaBHEHUIO bubnmnoreka [JOK
XUMHYECKON pEaKIuu https://lesson.edu.ru/04/10
97 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0 bubnuotexa [JOK
TEME https://lesson.edu.ru/04/10
28 ApeHbl: TOMOJIOTUYECKUH psf, 001as bu6muoreka [{IOK
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dhopmyra, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
OeH30J1a U TOJTyOJIa, UX (PU3HUECKUE
CBOMCTBA

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIINN

https://lesson.edu.ru/04/10

bubmuoreka [JOK

29
3aMENICHUS https://lesson.edu.ru/04/10
XHUMHYECKUE CBOMCTBA apPEHOB: PEAKLUU
30 [IPUCOEIUHEHHS, OKHCIIEHHE TOMOJIOIOB bubmmorexa [IOK
P A ’ https://lesson.edu.ru/04/10
OcH3011a
31 Oco0EHHOCTH XUMHYECKHX CBOMCTB CTUPOJIa bubmmorexa [IOK
P https://lesson.edu.ru/04/10
Pemenune pacy€THbIX 3a7a4 HA ONPEACICHUE
32 MOJIEK JI;IpHoﬁ bopm Hil 0 FaHI/IEefKOFO bubmmorexa LIOK
YIAp pMy P https://lesson.edu.ru/04/10
BEIIECTBA
33 CnocoObl TTOTyYeHHs ¥ IPUMEHEHUE apECHOB bubmorexa LOK
y p p https://lesson.edu.ru/04/10
34 ['eneTnueckas cBsA3b MEKy pa3IuYHBIMU bubnmnorexa [JOK
KJIaCCaMH yIJIEBOJOPOJOB https://lesson.edu.ru/04/10
PacuéTel mo ypaBHEHUSIM XUMHUYECKUX
35 eakiuii. CucreMaru3anus u 0000IIeHHe bubmorexa TIOK
p u“ ' 8 B https://lesson.edu.ru/04/10
3HAHHUH 10 TEME
but6mmoreka [{IOK
36 I1 i ras. I1
pupoanslii ra3. [lonyTHbie He(TSAHbBIE Ta3bI https://lesson.edu.ru/04/10
37 KaMenHbIi1 yroyib 1 TpOIyKThI €70 bu6muoreka [IOK
nepepadoTKu https://lesson.edu.ru/04/10
38 Hedtp u ciocoOb1 €€ nepepaboTKy. bubnmoreka [JOK
[IpumeHneHnue npoayKTOB repepaboTku HedpTH https://lesson.edu.ru/04/10
39 ['eneTnueckas CBSI3b MEXKIY Pa3IUYHBIMU bubnmoreka [JOK
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Kj1acCaMu yrijieBoaopoa0B

["amoreHonpou3BoAHbIE YIIIEBOAOPOIOB:

https://lesson.edu.ru/04/10

bubmoreka [JOK

40 SJICKTPOHHOE CTPOCHHUE; PCAKIIUK 3aMEICHUS
p P peaih - https://lesson.edu.ru/04/10
rajorcHa
eliCTBHE 1IENI0YEH Ha
41 f[anoreHn OM3BOJIHbIC. B3aumoiericTBre bubmorexa LHOK
P ' https://lesson.edu.ru/04/10
JUTAJIOTCHAJIKAHOB ¢ MAarHUEM M IIMHKOM
42 CucremaTu3zanus 1 00001IeHNEe 3HaHUH 110 bubnmoreka [JOK
pazneny "YrieBonopoasr" https://lesson.edu.ru/04/10
43 Konrponsnas padora o Teme bubmmoreka [IOK
"YrieBomopoasr" https://lesson.edu.ru/04/10
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psiJl, oO1mas ¢hopmyia,
44 CTPOCHHUE MOJIEK le H30Me€ I/Iﬂ(b o bubmorexa LHOK
P Yo pud, https://lesson.edu.ru/04/10
HOMEHKJIaTypa, Kiiaccuukanus, puznueckue
CBOICTBa
45 XUMHUYECKUE CBOMCTBA MPEACIbHBIX bubnmnoreka [JOK
OJHOATOMHBIX CITUPTOB https://lesson.edu.ru/04/10
46 Crioco0bl MoTy4eHus U IpUMEHEHne bubnuotexa [JOK
OJTHOATOMHBIX CITUPTOB https://lesson.edu.ru/04/10
[IpocTeie 3(uphl: HOMEHKIATypa U
47 H31:)Me nst ((1))C§6€HHOCTI/I (bmlzzecxnx u bubmmorexa LIOK
P, y https://lesson.edu.ru/04/10
XUMHYCCKHX CBOMCTB
MHOroaToMHBIC CIUPTHI: ITUIICHTITHKOIb U
48 TJIMIEPUH, UX PU3HUECKHE U XUMUYECKHE buGnnorexa LIOK
DI, https://lesson.edu.ru/04/10
CBOICTBa
49 CriocoObI MOJTy4YeHUs U IPUMEHEHUE bu6muoreka [{IOK

MHOI'0aTOMHBIX CITMPTOB

https://lesson.edu.ru/04/10
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50 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE bubnmoreka [JOK
cBoricTBa. TOKCHYHOCTH (heHOIIa https://lesson.edu.ru/04/10
bubmuoreka [JOK
51 XUMHUYECKUE CBOMCTBA (PeHoIIa
¢ https://lesson.edu.ru/04/10
but6mmoreka [{OK
52 Crioco0bl TTosTydeHus1 U IpuMeHeHue GeHora
Y P ¢ https://lesson.edu.ru/04/10
[TpakTrueckas padota Ne 2. Pemenue
53 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmorexa [OK
" P " https://lesson.edu.ru/04/10
CrnupThl ¥ PEHOITBI
54 CucreMaru3anus 1 0000IIeHHE 3HAHUH TT0 bubmuoreka [JOK
TEME https://lesson.edu.ru/04/10
AJNBAETUBI M KETOHBI: SJIEKTPOHHOE
55 CTpPOEHHE KapOOHUIHLHOM TPYTIIbL; bubnmnorexa [JOK
TOMOJIOTHYECKHUE PSJIbI, 001as popmyia, https://lesson.edu.ru/04/10
M30MEpHUs U HOMEHKJIaTypa
56 AnbAETUABI U KETOHBI: PU3UYECKHE but6mmoreka [{TOK
CBOMCTBA; peaKklMU PUCOCIUHEHUS https://lesson.edu.ru/04/10
57 Peakunu okuciieHUs 1 KAUECTBEHHbBIE bubmuotexa [JOK
pe€akuu abAETU0B U KETOHOB https://lesson.edu.ru/04/10
58 CrocoOsI ITOTyYEeHUS AJIBIETHI0B M KETOHOB bubmorexa LHOK
y https://lesson.edu.ru/04/10
OIHOOCHOBHEBIE TIPEIETbHBIE KAPOOHOBEIE
59 KHCIIOTBI, 0COOEHHOCTH CTPOSHUS HX bubmmorexa [IOK
’ p https://lesson.edu.ru/04/10
MOJICKYJT
60 N3omepus u HoOMeHKIIaTypa KapOOHOBBIX bubnmnorexa [JOK
KHCJIOT, MX (DU3NYECKHUE CBOWCTBA https://lesson.edu.ru/04/10
61 XUMUYECKUE CBOMCTBA MPEETbHbBIX bubnmnorexa [JOK

OJHOOCHOBHBIX Kap60HOBbIX KHCIIOT

https://lesson.edu.ru/04/10
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62

63

64

65

66

67

68

69

70

71

Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
KUCJIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB: HETIPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

[TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCIJIOT

CriocoOblI 1osryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

CrnoxxHbIe (DUPBI: TOMOJIOTHYECKUHN P,
obmas popmyia, U30MepHs U HOMEHKJIATypa
®uznyeckre U XUMAYECKHE CBOMCTBA
3¢upoB

Pemenne pac4€THbIX 3aa4: 10 YPABHEHUIO
XUMUYECKOHN PEAKLMH, Ha ONIPEICIICHHUE
MOJIEKYJISIPHOM (DOPMYIIBI OPraHUYECKOTO
BEIIECTBA

[Ipaktuyeckas padora Ne 3. Pemenue
HKCHEPUMEHTAIbHBIX 33734 110 TeMe
"Kap6onoBsie kucioTsl. CiioxHbIe 2PHUpH"

XKupsr: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (THAPOIIH3)
Oco0OeHHOCTH CBOMCTB KUPOB, COJEPKALINX
OCTaTKH HEMPECIbHBIX JKUPHBIX KUCIIOT.
Kups! B npupone

bu6mmorexa [IOK
https://lesson.edu.ru/04/10

but6mmoreka [{IOK
https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

but6mmoreka [{OK
https://lesson.edu.ru/04/10

but6mmoreka [JOK
https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

bu6nuoreka [JOK
https://lesson.edu.ru/04/10

but6mmoreka [{IOK
https://lesson.edu.ru/04/10

bubmnoreka [JOK
https://lesson.edu.ru/04/10
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MpI1a KaK COJIM BBICIIHX Kap6OHOBI)IX

. bubmmoreka [JOK
72 KHCJIOT, UX Morolee aercTere. ITonsaTue o
https://lesson.edu.ru/04/10
CUHTETHYECKUX Moronux cpeacTBax (CMC)
I'eneTnueckast CBSI3b YIVIEBOIOPOLOB U
73 KHCIIOPOACOLEPKA IZX 0 FaHI/IIzIeCKI/IX bubmrorexa LOK
poAcoLepall P https://lesson.edu.ru/04/10
BEIIECTB
74 Pacu€rbl 0 ypaBHEHUSAM XUMHUYECKUX bu6muoreka [IOK
peakuuin https://lesson.edu.ru/04/10
75 Cuctemaru3zanus 1 0000IIeHHe 3HAHUH 110 bubmuoreka [{IOK
TEME https://lesson.edu.ru/04/10
OO01asa xapakTepUCTHUKA YITIEBOIOB U
76 KJ'IaCCI/I(l)I/IIl:()aL[I/ISIp rJIeBoszB (MOHO-, TH- 1 buGnnorexa LIOK
y ’ https://lesson.edu.ru/04/10
TOJTCaXapHuIbl)
77 Mounocaxapuabl: Gpu3NYECKUE CBOMCTBA U bu6mmoreka [IOK
HaXO0XJEHUE B MPUPO/IE https://lesson.edu.ru/04/10
78 [IpumeHneHue rioKo3bl, €€ 3HaYeHUE B bubnmnorexa [JOK
KUA3HEIAEATEIIbHOCTH OpraHn3Ma https://lesson.edu.ru/04/10
Jlucaxapusl: caxapo3a, MajabTo3a U JIAKTO3a.
79 Haxoxnenue B mpupoae U IpuMeHEHNE bubnnotexa LOK
PHp P https://lesson.edu.ru/04/10
JUCaxapuioB
IMonucaxapuusl: CTPOEHNE MAKPOMOJIEKYL,
80 (1)I/I3quc1<1§e u xmﬁqecxne CB(f)ﬁCTBa ’ bubmmorexa LIOK
’ https://lesson.edu.ru/04/10
MIPUMEHEHHE
81 ITousitTe 00 UCKYCCTBEHHBIX BOJIOKHAX bubmiorexa HOK
Y https://lesson.edu.ru/04/10
Perrenne pacueTHBIX 3a1a4 Ha OIIPEIEIICHNE
P P bubmuoreka [JOK
82 JIOJIA BBIXOJ1a TIPOJTyKTa PEAKIIUH OT

TEOPETUICCKHU BO3MOKHOI'O

https://lesson.edu.ru/04/10
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Cucrematusanug 1 0000IIEHAE 3HAHUH 110

bubmuoreka [JOK

83
pazneny https://lesson.edu.ru/04/10
Konrponbnas padora o Teme
84 "Kucnopoacoaepkamme opraHu4ecKue bubmorexa LHOK
P " P P https://lesson.edu.ru/04/10
COEIMHEHHMS
AMMHBI: KJTaccuuKaIuys, CTpOCHHE
85 MOJIEKYJ, 001ast popMyIia, H30Mepust bubmorexa I1OK
. Py, DI, https://lesson.edu.ru/04/10
HOMCHKJIATypa U (U3HIECKUE CBOMCTBA
86 XUMHUYECKUE CBOICTBA anudaTHuecKux bubmuoreka [{IOK
aMHWHOB https://lesson.edu.ru/04/10
87 AHWIMH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH bu6nuoreka [IOK
XHUMHUYECKHUX CBOMCTB aHUJIMHA https://lesson.edu.ru/04/10
88 CriocoObI MONTy4eHUs U IPUMEHEHUE bubnmnoreka [JOK
anmu(aTUIecKuX aMHHOB https://lesson.edu.ru/04/10
AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpus,
89 ¢dbuznveckue cBorictBa. OTaeIbHBIC bubnnorexa LIOK
’ https://lesson.edu.ru/04/10
MPEJICTABUTENH O-aMHUHOKHCIIOT
XHWMHYECKUE CBOMCTBA aMUHOKHCIIOT, X
but6mmoreka [JOK
90 OMOJIOTUYECKOE 3HAUCHHE aMHHOKHUCIIOT.
https://lesson.edu.ru/04/10
CuHTE3 ¥ TUIPOJIN3 METTHIOB
o1 benku kak npupoHbIe TOTUMEPHI; bu6muoreka [IOK
CTPYKTYpPBI O€ITKOB https://lesson.edu.ru/04/10
bubmuoreka [JOK
92 XUMHUYECKUE CBOMCTBA OSITKOB
https://lesson.edu.ru/04/10
A30TcoaepIKaIIre reTePOMKINYSCKUe
93 coe I/IHerIsI H KJ'IGI/IH(I))BI)IG KHCJIOTBI: bubmorexa [IOK
A Y ' https://lesson.edu.ru/04/10
COCTaB, CTPOCHHUE M OMOJIOTHYECKAsT POJIb
94 IIpaktuyeckas padora Ne 4. Pemienue bu6mmoreka [IOK
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95

96

97

98

99

100

101

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
"A3oTcoaepKaliue OpraHuuecKue
coenuHeHus"

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHEBIX 3ajJ1a4 110 TEME
"Pacnio3HaBaHMe OpraHUYECKUX COCAMHEHUN"

Konrponsnas padora o Teme
"A30TCcoIepKalIie OpraHuuecKue
COEIUHEHUS"

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIAPHBIX COCJUHEHUN U
METOJBI UX CUHTE3a —II0JUMEPHU3aLNs U
ITOJIMKOHACHCALUS

[Tnactmaccel. YTunuszamnus u nepepadboTka
I1acTUKa

DnacToMepbl: HaTypaJIbHbIM CHHTETHYECKHE
Kay4dyku. Pe3una

BouiokHa: HarypangbHbIE, HCKYCCTBEHHBIE,
cunretnueckue. [lonmumepsl crieruanbHOro
Ha3HAYECHUS

IIpaktuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
"Pacrno3HaBaHue II1acTMAacC U BOJIOKOH"

O06o0011eHre 1 cucTeMaTH3alMsl H3y4eHHOTO

Matepuaia no Teme ""BbhICOKOMOJIEKYIISIpHbIC
COEIUHEHUS "

https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

bu6nuoreka [JOK
https://lesson.edu.ru/04/10

but6mmoreka [{OK
https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

bubnnoreka [JOK
https://lesson.edu.ru/04/10

bubmuoreka [JOK
https://lesson.edu.ru/04/10

bu6nuoreka [JOK
https://lesson.edu.ru/04/10

but6mmoreka [JOK
https://lesson.edu.ru/04/10
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11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne nudgposbie
w/n Tema ypoka Beero Kourpoabnbie IIpakTHyeckue 06pa30BATEIbHBIC
padoThI padoThI pecypesr

AtoMm. CocTaB aTOMHBIX sAliep. XUMUYECKUN 1 bu6nuoreka [IOK

anemMeHT. M30Tonsl https://lesson.edu.ru/04/11

CrtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmmoreka [JOK

KBaHTOBBIE YHCIIA https://lesson.edu.ru/04/11

Knaccugukarus XuMHUecKuX 3JIEMEHTOB (S-, 1 bubnuorexa [IOK

p-, d-, f-amemenThI) https://lesson.edu.ru/04/11

Pacnpenenenue 31€KTpOHOB 110 AaTOMHBIM 1 bu6nuoreka [IOK

opburansim https://lesson.edu.ru/04/11

DNeKTpOHHBIE KOH(UTYpAIH aTOMOB

3neMeII{)TOB B OCHOi—IOI\ZII)/I BO30YKIEHHOM 1 bubmmorexa LOK
https://lesson.edu.ru/04/11

COCTOSIHUH

DIIeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnmoreka [JOK

DJIEKTPOOTPULIATEIBHOCTh https://lesson.edu.ru/04/11

[Tepuonnueckuii 3akoH u [lepuonnueckas

cucTeMa XuMu4eckux 3ymemeHToB 1. 1. 1 bubmuoreka [JOK

MenneneeBa, CBSI3b C COBPEMEHHOW TEOpPHUEH https://lesson.edu.ru/04/11

CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU 1 bu6nuoreka [JOK

IIPOCTHIX M CIIOKHBIX BEUIECTB 110 IPYIIIAM U https://lesson.edu.ru/04/11

nepuoIam

Cucremaru3ans U 0000IICHUE 3HAHUH 110 1 bubmuoreka [IOK


https://lesson.edu.ru/04/11
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TEMEC

Buabsl xumuueckon cBA3U. MexaHU3MBI
00pa3oBaHMsI KOBAJICHTHON CBSI3H.

https://lesson.edu.ru/04/11

bu6mmoreka [JOK

10
Bonopoanas cBsa3b. MexMoneKyspHbie https://lesson.edu.ru/04/11
B3aUMOJICUCTBUA
BaneHTHOCTh U BaJIeHTHBIE BOZMOKHOCTH
11 aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI bubmorexa [OK
' P PYKLYP https://lesson.edu.ru/04/11
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM
12 [IpencraBnenuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSX: COCTAB U HOMEHKJIIATypa https://lesson.edu.ru/04/11
BemectBa MoneKyasspHOTo 1
13 HEMOJIEKYJISIPHOTO CTPOeHUs. THIIbI bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://lesson.edu.ru/04/11
BEILIECTB
14 [lonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubnmnorexa [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPAx https://lesson.edu.ru/04/11
WctruHHbBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIILIEHHBIE, PACTBOPHUMOCTh bubmorexa HOK
> P P . https://lesson.edu.ru/04/11
Kpucramioruapatst
16 Crioco0bl BBIpa)KEHUS! KOHIIEHTPAIHH bu6nuoreka [IOK
pacTBOPOB https://lesson.edu.ru/04/11
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH
17 ""MaccoBas J0JI1 paCTBOPEHHOIO BelecTna" bubnnorexa [IOK
| P P | ’ https://lesson.edu.ru/04/11
MOJISIpHAs] KOHIIEHTPALIMS
18 Knaccudukanus u HOMeHKIaTypa bu6nmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://lesson.edu.ru/04/11
19 Cucremaru3ans U 0000IICHUE 3HAHUH 10 bubmuorexa [JOK

TEMEC

https://lesson.edu.ru/04/11
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KonTponbnas padota no temam "CtpoeHue

aToMma. [lepronyecKuii 3aK0H U
bu6mmoreka [IOK

[Tepuo ecKasl CUCTEMa ec 1 1
PHOIHECKAT CHCTEMA XHMITHECKHX https://lesson.edu.ru/04/11

sanemenToB J[. 1. Mengneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BermecTs"

Knaccudukanus XuMuueckux peakiuii B

HEOPraHWYECKON M OPraHUYeCKON XUMUU.
bu6moreka [IOK

3aKOH COXpaHEHMS MAacChl BEIIECTB; 3aKOH 1
p B https://lesson.edu.ru/04/11

COXpaHCHUA U IIPCBPAIICHUSA SHCPIUHU IIPHU
XUMHUYCCKUX PCAKIHAX

TemuoBbie 3 (HEKTH XUMUYECKUX PEaKLIUH. 1 bubnmoreka [JOK
TepMoxuMuueckre ypaBHEHUS https://lesson.edu.ru/04/11
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX 1 bubmuoreka [JOK
peaKuuii U TEpPMOXUMHUYECKHM YPaBHEHUSIM https://lesson.edu.ru/04/11
CKOpocTh XMMHUYECKOH peaklinu, e€

bu6mmoreka [JOK

3aBUCUMOCTH OT Pa3IM4YHbIX (DaKTOPOB. 1

https://lesson.edu.ru/04/11
Karanus u kaTanuzaropsl

bu6mmoreka [JOK

I'oMoreHHEBIE U reTeporeHHbIE PEAKIINN 1
p peartl https://lesson.edu.ru/04/11

[TpakTuyeckas padora Ne 1 mo teme "Bnusinue

pa3NIuYHbIX (AaKTOPOB HA CKOPOCTH 1 1 bubmmorexa LIOK

https://lesson.edu.ru/04/11

XUMUYECKON peakuuu"

OO6patuMble U HEOOpaTUMBbIE PEAKLINH. 1 bu6nuorexa IIOK
XHUMHYECKOE PABHOBECHE https://lesson.edu.ru/04/11
[IpakTuueckas padora Ne 2 o teme "BiusiHue

bub6mmorexa [JOK
pasITUYHBIX (HaKTOPOB HA MOJIOKEHUE 1 1

https://lesson.edu.ru/04/11

XUMHUYECKOTO paBHOBeCHS"

DnekTponutTuueckas auccounanus. CuibHbIe 1 bubnmoreka [JOK
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1 ciabblie IeKTpoauThl. CTeneHb

https://lesson.edu.ru/04/11

JIACCOITAITIT
HNonnoe npoussenenune Boasl. Cpea BOIHBIX
30 acTBO 0: Bonopoasrii HOKa?,fTeJII) (pH) bubmmorexa [IOK
P POB. BOROPOA P https://lesson.edu.ru/04/11
pacTBopa
31 I'maponus coneit. Peakiuu, npoTekaroniue B bu6nuoreka [IOK
pacTBOpax 3IEKTPOIUTOB https://lesson.edu.ru/04/11
[TpakTrueckas padota Ne 3 o Teme
32 "XUMUUECKHE PEAKIIUHU B PACTBOPaX bubmmorexa TIOK
"p P P https://lesson.edu.ru/04/11
AIEKTPOIUTOB
33 OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. bubnuoreka [JOK
Baxwueriye oKUCIUTEIN U BOCCTAHOBUTEIHN https://lesson.edu.ru/04/11
34 MeToJ 37IeKTPOHHOTO (JIEKTOHHO-HOHHOTO) bubmuoreka [IOK
Oanmanca https://lesson.edu.ru/04/11
35 DJIEKTPOJIU3 PACTBOPOB U PACILJIABOB BEILIECTB bubmorexa LHOK
P P P P B https://lesson.edu.ru/04/11
36 Pemenwe 3a1a4 pa3TuvHBIX THIIOB bubmorexa LHOK
Aatp https://lesson.edu.ru/04/11
37 Pemenue 3amau pa3auvHBIX THIIOB bubmmorexa [IOK
AP https://lesson.edu.ru/04/11
38 Cucremaru3aiys 1 0000IICHUE 3HAHUH 10 bubmuoreka [JOK
TeMe "XUMHUUYeCKHe peakiuu' https://lesson.edu.ru/04/11
39 KonTponbhas pabota no Teme "Xumuueckue bu6nuorexa IIOK
peakuun" https://lesson.edu.ru/04/11
[Tonoxxenue HemetasioB B [lepuoanueckoit
40 CUCTEME XMMHUYECKUX dJIeMeHTOB /1. 1. bu6nuoreka [JOK

MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PuU3HUeCKHUE CBOMCTBA HEMETAJJIOB

https://lesson.edu.ru/04/11
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A1 Annotponusi HEMETaUIOB (Ha IPUMEpE bubmmoreka [JOK
KHCTI0poJia, cephl, hocdopa u yrieposaa) https://lesson.edu.ru/04/11
42 Bopopona: nonydyenue, pusnueckue u bubnuorexa LIOK
XUMHUYECKHE CBOMCTBA. ['uapuasl https://lesson.edu.ru/04/11
["anoreHsl: HaX0XACHHUE B IPUPOJIE, CTIOCOOBI
43 MoTy4eHus1, GU3MIECKUE U XUMHUYECCKHE bubmotera [IOK
21 ’ https://lesson.edu.ru/04/11
CBOMCTBA
l"anorenoBonopoabl. Baxuernue
44 KHCIIOPOACOACPKAIINE COSTAUHCHUS bubmorexa TIOK
poAcoepxatt g https://lesson.edu.ru/04/11
rajoreHOB
JlaGopaTopHbie U IPOMBITIUICHHBIE CITOCOOBI
45 MOJIy4eHHS TajoreHoB. [Ipumenenue bubmorexa HOK
y P . https://lesson.edu.ru/04/11
rajoreHOB M UX COCIMHCHUN
[IpakTuueckas padorta Ne 4. Pemenue
46 AKCIEPUMEHTAIIBHBIX 3a7a4 IO TEME bubmorexa LHOK
" P " 8 https://lesson.edu.ru/04/11
T'anmorens:
Kucnopona: 1abopatopHblie U IPOMBIIUICHHBIE
47 CHIOCOOBI MOTy4YeHMS, (PU3NIECKHE U bubnuoreka [JOK
XuMHueckue cBoiictBa. O30H. [Ipumenenune https://lesson.edu.ru/04/11
KHCJIOpOJIa ¥ 030HA
bubmunorexa LIOK
48 OKcHIBI ¥ IEPOKCHUIBI
A p A https://lesson.edu.ru/04/11
49 Pemrenue 3amaq pa3IM4HBIX TUIIOB bubmorexa HOK
AaTPp https://lesson.edu.ru/04/11
Cepa: HaXOXKJICHUE B IIPUPOJIC, CIIOCOOBI
50 noi YEHUS (1)I/ISI/I‘IGCKI/II)G II/)I XUMUYECKHE bubmmorexa [IOK
2] ’ https://lesson.edu.ru/04/11
CBOMCTBA
o1 CepoBonopo, Cyiabhuabl bubnmoreka [JOK
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Kucnoponconep:xaiue COeAMHEHNS CEPBI.

https://lesson.edu.ru/04/11
bubmuoreka [JOK

52
Oco0eHHOCTH CBOWCTB CEPHOM KHUCIOTHI https://lesson.edu.ru/04/11
[IpakTuueckas padorta Ne 5. Pemenue
53 AKCIEPUMEHTAIBHBIX 3a7a4 no Teme "Cepa u bubmmorexa [IOK
.. " P https://lesson.edu.ru/04/11
e€ coeIMHCHUS
A3OT: HaX0XKJIEHUE B IPUPO/IE, CTIOCOOBI
54 IIOJIyYEHUS @nanecmfe II/)I XUMHUYECKHE bubmmorexa LIOK
" ’ https://lesson.edu.ru/04/11
CBOMCTBAa. AMMMAK, HUTPUJIbI
55 Kucnopoacoaep:xariue coeimHeHUs a30Ta. bu6nuoreka [IOK
OcoOeHHOCTH CBOMCTB a30THOM KHCIIOTHI https://lesson.edu.ru/04/11
56 [IpumeHeHue a30Ta U ero CoeAMHEHUH. bubmuoreka [IOK
ABOTHBIE y10OpEeHHUS https://lesson.edu.ru/04/11
dochop: HAXOKACHHUE B TIPUPOJIC, CIIOCOOBI
dop PP bubmuoreka [JOK
S7 MOJy4YeHHUs1, PU3UIECKUE U XUMUYECKHUE
M https://lesson.edu.ru/04/11
cBoiicTBa. @ocusl u pochun
58 Oxcunsl hocdopa, pochopcoaepxariue bu6nuoreka [IOK
kucinoTsl. Conu pochopHOl KUCTOTHI https://lesson.edu.ru/04/11
59 [Ipumenenue docdopa 1 €ero coeAUHEHUH. bubnuorexa [JOK
dochopubie y1o0peHHs https://lesson.edu.ru/04/11
[IpakTuueckas padorta Ne 6. Pemenue
" bub6nuorexa LIOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TeMe "A30T U
| https://lesson.edu.ru/04/11
dbocdop 1 ux coeTMHECHUS
VYraepoa: HaXoXICHHUE B IPUPOJIC,
61 annof OIIHBIE MOI[I/I(I)I/IKaI_[II/:I/I'pq)I/BI/I‘IeCKI/Ie u bubnnorexa LIOK
P y ’ https:/lesson.edu.ru/04/11
XUMHYECKHE CBOMCTBA, TPUMCHECHUE
62 Oxcun yriepoaa(ll), oxkcun yriepona(1V), bubnuorexa [JOK

YTOJIbHasA KHUCJIOTa U e€ conu

https://lesson.edu.ru/04/11
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bu6mmoreka [IOK

63 Pemenue 3a1a4 pa3mu4HbBIX TUIOB httos://lesson.edu.ru/04/11
Kpemuuii: HaxoXaeHUe B IPUPOIE, CIIOCOOBI
64 H(I))nyquI/m, (bI/ISI/If[{eCKI/Ie u Eniﬂiecxne BH6J_IHOTeKa LOK
cBOMCTEA https://lesson.edu.ru/04/11
65 Oxcun kpemuusi(1V), kpeMHUEBast KUCTIOTA, bubmmoreka [JOK
CUJIMKATBI https://lesson.edu.ru/04/11
66 IIpuMeHeHne KpeMHUS U €T0 COCIMHEHHM. bubnuorexa LIOK
Crekio, ero nojiydeHue, BUAbl CTEKIIA https://lesson.edu.ru/04/11
67 Pemenue 3a1ayu pa3auvHbIX THIIOB Bubmmorexa [IOK
https://lesson.edu.ru/04/11
68 Cucremaru3anus U 0000IICHIE 3HAHUH 10 bubmuoreka [IOK
teme "Hemeramnsr" https://lesson.edu.ru/04/11
69 Konrponbnas pabora no reme "Hemerasisr" E;ISSHII;IIZ z:;?;jgi 104/11
70 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIIHUs OIIMO0K https://lesson.edu.ru/04/11
[Tonoxenne meramios B [lepuoanueckoi
71 CUCTEME XMMHUYECKHUX 3JIEMEHTOB. bubmmoreka [JOK
OCc00EHHOCTH CTPOCHHMSI IIEKTPOHHBIX https://lesson.edu.ru/04/11
000JI04€K aTOMOB METaJJIOB
79 OO6mwme puznueckre CBOMCTBA METAIIOB. bu6mmoreka [JOK
[IpumeHeHne MeTallsIoB B ObITY U TEXHUKE https://lesson.edu.ru/04/11
bubnmoreka [JOK
73 CmiaBel MetasuioB. Kopposust metanios https:/ /Iesson.::j[u.ru 104/11
74 Pemenue 3amay pa3auvHBIX THIIOB bubnnorexa LIOK
https://lesson.edu.ru/04/11
75 DNEKTPOXUMHUYECKUN Psifl HAPSHKEHUIM bubnmoreka [JOK
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MeTaiioB. O61ue crnocoobl NOTyYeHUs
METaJJIOB

OOm1as xapakTepucTika MeTauioB | A-rpymniisl
[Tepronnveckoil CHCTEMBI XUMHUECKUX
anemeHTOB. Hatpuii n kanuii: noixydyeHue,

https://lesson.edu.ru/04/11

bubmunorexa LIOK

76
¢uznyecKkue 1 XuMHUYEeCKHe CBOMCTBA, https://lesson.edu.ru/04/11
MIPUMEHEHHE POCTHIX BEIIECTB U UX
COEUHEHUI
Oobmas xapakrepuctuka MetamioB HA-
rpynsl [leprogudeckoit cuctemsl
77 XUMHYECKHUX AJIEMEHTOB. Maruuii U KaJibIuid: bubmuoreka [JOK
nosydyeHue, GU3n4ecKue 1 XUMHIECKHe https://lesson.edu.ru/04/11
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
HUX COeIUHEHUU
78 JKEcTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHUS Bubmorexa IOK
ye1p https://lesson.edu.ru/04/11
79 AJNIOMHMHHUI: TIONTy4eHue, (pu3ndeckue u bubmmoreka [IOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://lesson.edu.ru/04/11
AmM@doTepHbIe CBOHCTBA OKCH/IA U TUIPOKCHIA
80 ATFOMUHUS, THIIPOKCOKOMIUICKCHI aTFOMUHHS buomorexa LIOK
> AP ’ https://lesson.edu.ru/04/11
UX IPUMEHEHHE
81 Pemenue 3a1a4 pa3Tu4HbIX TUIIOB bubmmorexa LIOK
P https://lesson.edu.ru/04/11
ITpakTnueckas padorta Ne 7. Pemenue
bu6mmoreka [JOK
82 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
" " https://lesson.edu.ru/04/11
MerTaibl TIaBHBIX TOATPYIT
OO1mas xapakTepuCcTUKAa METANIOB TOOOYHBIX
. bubnuoreka [IOK
83 noarpynn (b-rpynm) [lepunoauueckoit

CHUCTEMBI XUMHNUYCCKHX 3JIEMCHTOB

https://lesson.edu.ru/04/11
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DU3NYECKHE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [IOK

84 .
€ro COCJIMHEHUH, UX TPUMEHEHUE https://lesson.edu.ru/04/11
Baxwueriune coeMHEHUsT Maprasiia.
85 IlepmaHTraHaT Kajausl, ET0 OKACIUTEILHBIE bubmorexa LHOK
pu ’ https://lesson.edu.ru/04/11
CBOICTBa
dusnueckue 1 XUMHUYECKUE CBOMCTBA Keje3a
86 U ero coenuHenui. Ilonyuenne u npuMeHeHue bubmmorexa TIOK
’ y P https://lesson.edu.ru/04/11
CILIABOB JKeje3a
87 DU3NUECKUE U XUMUUYECKHUE CBOMCTBA MEJIN U bu6mmoreka [IOK
€€ COeIMHEHMI, NX MPUMEHEHHUE https://lesson.edu.ru/04/11
duznyeckne 1 XUMHYECKHE CBOMCTBA IIMHKA U
88 €ro COeIMHEHUN, UX IIPUMEHEHHNE bubnnorexa [IOK
’ p ’ https://lesson.edu.ru/04/11
['uIpoKCOKOMITIIEKCHI ITMHKA
[IpakTuueckas padorta Ne 8. Pemenue
bub6mmorexa [JOK
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://lesson.edu.ru/04/11
MerTaibl TOOOYHBIX MOATPYIIT
90 Pemrenne 3amay pa3IN4HbIX THIIOB bubmorexa LIOK
Aatp https://lesson.edu.ru/04/11
o1 O06001IeHNEe U cUCTeMaTH3aIusl U3y9eHHOTO bubnmnorexa [JOK
Marepuaa o teme "MeTanibr" https://lesson.edu.ru/04/11
bubmunorexa LIOK
92 KoutponsHas padora o teme "Meramint”
p p https://lesson.edu.ru/04/11
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bu6nuoreka IIOK
KOPPEKIHS OIIHOOK https://lesson.edu.ru/04/11
Ponp xumun B oOecriedeHuN yCTOHYHUBOTO
94 a3BUTHA dejioBeyecTBa. [10HATHE 0 HAYYHBIX bubmorexa HOK
p ' Y https://lesson.edu.ru/04/11
METOIaX UCCIIEI0BAHUS BEIIECTB
95 HayuHble npuHLMIIBI OpraHu3anuu bubnuorexa [JOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

XUMHUYECKOTO MTPOU3BOJICTRA.
[TpoMblIiIeHHbIE CTIOCOOBI MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

https://lesson.edu.ru/04/11

XUMHYECKOE 3arpA3HEHUE OKPY KAIOIIEH bubnmoreka [JOK
96 1
Cpedbl U €ro MOCIEACTBUS https://lesson.edu.ru/04/11
XuMUS 1 370pOBbE YesloBeKa. JIekapcTBEeHHbIE bu6nuoreka [IOK
97 1
CpeAcTBa https://lesson.edu.ru/04/11
08 Xumus nuiy. Poab XuMuu B o0ecrieueHnu 1 bub6mmorexa [JOK
MMUIIEBONA 0E30IIaCHOCTH https://lesson.edu.ru/04/11
99 Kocmernueckue u nap@romMepHbIe CpeICTBa. 1 bubnuorexa LIOK
BberToBas xummus https://lesson.edu.ru/04/11
X enbcTBE. BaxkHeimme
100 crporensiie n xonctpyicomme : BaSmonexa LIOK
cpo Py https://lesson.edu.ru/04/11
MaTepHuabl
101 Xumus B CENbCKOM X03siicTBE. Oprannueckue 1 bubmuorexa [JOK
U MUHEpasbHbIE YI0OpEHUS https://lesson.edu.ru/04/11
102 CucreMaTuzaius 1 0000IIeHE 3HAHNI 110 1 bu6mmoreka [IOK
TeMe https://lesson.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* Xumusi, 10 xknace/ I'abpuensa O.C., Octpoymos WU.T"., Cnaakos C.A.,
AxknonepHoe obuiectBo «M3narensctBo «IIpocBenienue»
» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., Akumonepnoe obmectBo «M3aarenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

10-11 k. =M. : I'ymanutap.m3a.aeatp BJIAIOC, 2007. -198 c.

HaconoBa A.E. Xumus B Tabnuiax 8-11 kimacc: cnpaBoyHoe nocodue, M:
Hpoda, 2007

NpanoB B.I'. . Xumus B popmynax 8-11 kiacc: cipaBoyHble MaTepuaibl M:
Ipoda, 2007

Apremenko A.W. Y auBuTeNnbHBIA MUp OpraHudeckoil xumud. - M: Jlpoda,

2007. —255c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 Xumus v )KU3Hb: HAYYHO—TIONYJIAPHBIN KypHAJI

http://www.hij.ru

2 Anxumuk

http://www.alhimik.ru



3 A30yka BeO-moncKa JjIsi XUMHUKOB
http://www.chemistry.bsu.by/abc

4 AHanuTuyeckas XUMus
http://www.geocities.com/novedu

5 Kypc oprannyeckoi xumui 3a 10 knacc
http://formulad4.narod.ru

6 Mup xumMuun

http://www.chem.km.ru

7 Opranuueckas XuMHs
http://cnit.ssau.ru/organics

8 OTKpPBITHIN KOJUICIK: XUMUS
http://www.chemistry.ru

9 Xumus 1151 Bcex
http://www.informika.ru/text/database/chemy/START.html
10 DkcniepuMeHTaNIbHAS XUMUS
http://www.chemexperiment.narod.ru

11 DnexTpoHHass OMOIMOTEKA 110 XUMUU
http://www.chemnet.ru/rus/elbibch.html
12 Penetutop no XxuMuu
http://chemistry.nm.ru

13 Uudopmarust mo XuMuu

http://www.chemrar.ru



14 T"azera “Xumus”
http://www.1september.ru
15 TectupoBanue no xumMuu

http://kokch.kts.ru/cdo
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