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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 HW3Y4Y€HHUs 3aHMMAET BaKHOE 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 3HAYMMOCTH SIBISETCS (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).



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 opranudeckux coemuHeHnid (IUPAC) u TpuBumanbHBIC 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 aJIKUHOB.
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 OPraHMYECKOro COEIUHEHHS IO
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

TeopeTnyeckne 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. I[Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
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
XUMHUUYECKHUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HMX COCIUHCHUI.
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 PE3YJIbBTATbI

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 OCO3HAHUSA 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 YHUBEPCATbHBIMU
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(OpPMYyIHUpPOBAaHHBIE 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 BBIMOJHEHUS TPEAJIOKEHHON 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

[IpenmeTHbIEC pe3yabTaThl OCBOCHHS MPOTrPaMMBbI [0 XUMUU HA yTiayOa&éHHOM
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 PpAa3MUHBIX KJIACCOB W
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. MenaeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
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.
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keToHbl. KapOoHOBbIE KUCIOTHL. CI105KHBIE https://m.eds00.ru/d69df650

a¢upsl. XKupst

bu6mmorexa [IOK

3.3 Y TIeBO/p! d 1 https://m.edsoo.ru/d69df650

Hroro no pazaeny 41

Pasnea 4. Azorcogepikamue opraHu4ecKue coeJUHeHHs

bu6mmorexa [IOK

4.1 AMUHBL. AMUHOKHCIIOTHL. beiku 12 1 2 https://m.eds0o.ru/d69df650

Hroro no pazneny 12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COCUHEHNUSA

bubmuoreka [JOK

5.1 B 6 1
PICOROMOICKYJIAPHPIC COCAMMCHIA https://m.edsoo0.ru/d69df650

Wroro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB M TeM nudpoBbie
Ne i/m P Konrpoabnbsie IIpakTnuyeckue (1uubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bub6mnoreka [IOK
1.1 u [lepnoanueckas cucTeMa XUMUIECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . MenaeneeBa
Crpoenue BemecTBa. MHOrooOpasue bub6muorexa [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1. X 1 1
3 MIMHTAICCIHE peaiiini o 3 https://m.edso0.ru/2dd57f24
Hroro no pasneny 39
Paznen 2. Heoprannueckast Xumusi
Bbu6mmorexa [JOK
2.1 H 31 1 3
eMETALIET https://m.edsoo.ru/2dd57f24
bub6mnoreka I[IOK
2.2 M 23 1 2
CTAITH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazgea 3. Xumus u ;Ku3HbL
31 MeTobl TO3HAHKS B XUMUH. XUMHUSI U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9


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

10 KVIACC
KoanuecTBO YacoB
Ne Mara JIeKTPOHHBIE IH(pPOBBIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThbI

IIpeamer u 3HaUeHUE

OPraHUYEeCKON XUMHH,

IIPE/ICTABIICHHUE O 1
MHOI000pa3uy OPraHuvYeCKUxX
COCIMHEHUI

DJIEeKTPOHHOE CTPOCHHE aToMa
yrieposia (0CHOBHOE U

BO30YKIEHHOE COCTOSHHUS). 1
BasieHTHBIE BO3MOKHOCTH

aToma yriepoja

XuMH4YecKas CBA3b B

OpPTaHWYECKUX COCAMHCHHUSX.
MexaHu3Mbl 00pa30BaHM 1
KOBaJICHTHOU CBSI3U, CIOCOOBI

pasphbiBa CBs3ei

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

bu6mmoreka [{OK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUHN A. 1
M. Bytneposa

bu6mmoreka [IOK
https://m.edso0.ru/9e595ch8

Busr uzomepun: CTpyKTypHas,
HPOCTPAaHCTBEHHASI.
OnexTpoHHbIE 3G (DEKTHI B
MOJIEKYyJIaX OPraHUYECKUX

Bubnuorexa [JOK
https://m.edsoo.ru/b0e61661



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

COEIMHEHUN

IIpencrasnenue o
KJIacCU(pUKALUU U

bu6nuoreka [JOK

0 cHcTeNatieckad https://m.edsoo.ru/c212dd21
nomenkinarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

7 Knaccugukanus peakiuii B bu6numoreka [IOK
OpraHNYEeCKON XUMUU https://m.edsoo.ru/ba5706aa

8 CucremaTu3zanus u 0000IICHUE bubmuoreka [JOK
3HaHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHUN PSIJI,
oOmras Gpopmyina,

9 HOMEHKJIaTypa U U30MepHs, bubnnorexa [HOK
DIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT

10 dusndecKkrue U XUMAYECKHE bubmuorexa [JOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenue ankaHoB B

11 npupojie. CriocoObl MoyuyeHus bubmmorexa [JOK

https://m.edso00.ru/259b0a5b
U TIPYUMEHEHUE alTKaHOB
[{uknoankaHbl: 00IIAs
dbopmysa, HOMEHKIATypa U

12 U30MepHUsl, 0COOEHHOCTH bub6nuoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.eds00.ru/156730d2
CBOIICTB, CITIOCOOBI OJTyUEHUS U
MpPUMEHEHNE

13 Pemenne pacuéTHbIX 3a7a4 Ha bubmorexa HOK

https://m.edsoo.ru/bf84d8eb



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

OIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyJIBI OPraHUYECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB JJIEMEHTOB, BXOASIIUX
B ero cocTaB. CHcTeMaTU3alus
1 0000IIeHKE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
oOmas popmyna,

HOMEHKJIATypa, JIEKTPOHHOE U 1 bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJieKyl. CTpyKTypHas ¥ LIUc-
TpaHC-U30MEPHUSI ATTKEHOB
Ou3nYecKue 1 XUMUIECKHE
cBolicTBa ankeHoB. [IpaBuio 1 bubmorexa LIOK
P https://m.eds00.ru/21069ccd
MapkoBHHMKOBa
CrniocoOsl nosty4eHus u 1 bubnuorexa [JOK
NPUMEHEHNE AKEHOB https://m.eds00.ru/665dc058
[TpakTrueckast padora Ne 1 o
teme "llonydyenue sTusieHa u 1 1 brbmmorexa HOK
y . https://m.eds00.ru/0941eed8
W3y4EHUE €ro CBOMCTB
Pemenne pacu€THbIX 3a1a4 HA
OIpEIEIIEHUE MOJIEKYJIAPHOU 1 bub6nuoreka [IOK
(bOopMyJITBEI OPTaHHMYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKalMeHbl: CONPSHKEHHBIE,
W30JIMPOBaHHBIE,
bu6nuoreka [JOK
KyMYJIMPOBAHHBIE. 1

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

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS



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

20

21

22

23

24

25

26

27

28

29

XMUMHUYECKUE CBOUCTBA
CONPSDKEHHBIX TMCHOB

CriocoOblI osryueHust u
NPUMCHEHHE aJIKaJIMCHOB

AJIKUHBI: TOMOJIOTUYECKHUN P,
oOmras Gpopmyina,
HOMEHKJIAaTypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3nyecKkure CBOcTBa

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHBIE peakuuy Ha
TPOWHYIO CBS3b

CriocoOblI osryueHust u
NPUMEHEHHE aJIKHHOB

Pemenue 3amad: pacu€rsl Mo
YPaBHEHUIO XUMHUYECKOU
peakimu

CucremaTu3aius 1 0000IIeHNE
3HaHWUH 110 TeMe

ApEHBI: TOMOJIOTHYECKUH Psifi,
oOmas popmyna,
HOMEHKJIaTypa. DJNEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a M TOJTyoJIa,
ux (pU3HUECKUE CBOMCTBA

XUMHYECKUE CBOMCTBA APEHOB:
peaKuuu 3aMeILCHUS

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

bu6nmoreka [JOK
https://m.edso0.ru/1aa81660

bu6mmorekxa [JOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [JOK
https://m.edso00.ru/23493a93

bu6nunoreka [JOK
https://m.edsoo.ru/7blc48da

bu6mmoreka [{OK
https://m.edsoo.ru/a6f9alea

bubmnoreka [HOK
https://m.edsoo.ru/5db8e526

bubmnoreka [IOK
https://m.edsoo.ru/a92a7094

bu6nmmoreka [JOK
https://m.edsoo.ru/a44alaed



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

XUMHYECKUE CBOMCTBA APEHOB:

30 PEeaKIMK MPUCOCTUHEHUS, bubmmorexa LHOK
https://m.edsoo.ru/ad4alae4

OKHCJIEHHE TOMOJIOTOB OeH301a

31 OCO0CHHOCTH XUMUYECKHUX bu6mmoreka [{OK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a/1a4 Ha

39 OmpeJIeTICHUE MOJIEKYJIIPHOM bubmmorexa [JOK
(bopMyJTBI OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEI[ECTBA

33 CniocoObI ToTyYeHus 1 bubnnorexa [JOK
IIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09
['eHeTnyeckas cBsI3b MEXKIY

34 Pa3TUYHBIMH KJIacCaMu
YIJIEBOJOPOJOB
Pacuétsl o ypaBHEHUSIM
XUMHYECKUX PEAKIUM.

35
Cucremaruzanys 1 00001eHne
3HAHUU 10 TEME

36 ITpuponusrii ras. [lomyTHele
He(TsIHBIE Ta3bl

37 KameHnHslit yroib 1 mpoIyKThl bubnnorexa [IOK
ero nepepaboTKu https://m.edso00.ru/69b3398b
Hedtb 1 criocobs! e€

38 nepepabotku. [Ipumenenue bubnrorexa LIOK

https://m.edso00.ru/21f9de78

MIPOJIYKTOB TiepepaboTku HePTH
['eneTnueckas CBA3b MEXKIY

39 Pa3TUYHBIMM KJIacCaMu

yTIIEBOJIOPOIOB



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

["anorenonpounsBoaHbIE
YTIIE€BOIOPOIOB: SJIEKTPOHHOE

bubmmoreka [{OK

40
CTPOEHUE; PEAKIIUU 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleiicTBue 1Ienovuent Ha
FZlJ'IOFGHHpOH?:BOI[HI:IC.
41 Bzaumoneiictue
JIUTaJIOTeHAIKaHOB C MAarHUEM U
[IUHKOM
Cucremaruzanus 1 0000IIeHne
42 3HAHMIH IO pa3aes bubmorexa HOK
" pasi | Y https://m.edso00.ru/20e89f22
Yrnesonopoabl
43 Konrtponbnas padora o reme bu6mmorexa [IOK
"YrneBomopobr" https://m.edso00.ru/95c¢9e298
Hpe):[eanLIe OJHOATOMHBIC
CIUPTHI: TOMOJIOTHYECKHM PSi,
o6mas ¢popMyJiia, CTpOCHUE
44 MOJIEK ?1) EISSIMG I/I$Ip buGnnorexa [IOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
knaccudukanus, puznyeckne
CBOIiCTBa
XHUMHYECKHE CBOMCTBA
45 peAEIbHBIX 0JHOATOMHBIX buGnnorexa [JOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl nosryueHust u
46 IIPUMCHCHHUC OJJHOATOMHBIX EH6HHOTeKa L[OK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 3¢upsr: bubnuoreka [IOK

HOMCHKIJIATypa U U30MCPUH,

https://m.edsoo.ru/c2c788b2



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

0COOEHHOCTH (PU3UYECKUX U
XHUMHUYECKHX CBOHCTB

MHOroaroMHsbI€ CIIUPTHI:
STWJICHIJIMKOJb U [TTUUEPHH, HX

bubmnoreka [HOK

48
(bu3HYeCKue U XUMHIECKUE https://m.edsoo.ru/ee4d84aa
CBOIICTBa
CriocoObI osryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOSHHE MOJIEKYIIHI,
50 ¢du3uueckue CBOMCTBA bubnmorexa LIOK
' https://m.edso00.ru/2ce726f8
ToxcuyHOCTh PeHOA
bu6mmoreka [JOK
51 X i
HMHCCKHE CBOHCTBA perona https://m.eds00.ru/037ca5f9

59 CniocoObI TToTy4eHus 1 bubnnorexa [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpaxkTrueckas padota Ne 2.

53 Pemenne sxcriepuMeHTaIbHBIX bubnnorexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
benonsr"

54 CucremaTtu3zanus u 00001IeHIE bubmuoreka [JOK
3HAHMM 110 TEME https://m.eds00.ru/1810ch9b
ANBAETUBI U KETOHBI:

AIIEKTPOHHOE CTPOECHHE
55 KapOOHMIIBHOH TPYIIIIHI; bubnnorexa [JOK

TOMOJIOTHYECKHE PsI/Ibl, 00111ast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



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

56

57

58

59

60

61

62

63

Anbaeruapl U KETOHDI:

dbuznyeckue CBOMCTBA; peaKun

MMPUCOCAUHCHUSA

Peaxiuu oxuciieHus u
KaueCTBEHHBIC PEAKIIUU
AIBJIETUI0OB U KETOHOB

Crioco6b1 mosryueHust
QJIBJICTH/IOB ¥ KETOHOB

OZHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIC KHCIIOTBL,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYT

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢u3uueckre CBONCTBa

XUMHYECKHE CBOUCTBA
MpPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOUCTB
MYPaBbUHOHN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHUCJIOT

OCO0EHHOCTH CBOMCTB:
Here)IeJ'II)HBIX nu
apoMaTHYECKHX KapOOHOBBIX,
JTMKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBBIX KHCJIIOT.

Hpe,Z[CTaBI/ITCJII/I BBICIINX
Kap6OHOBBIX KHUCJIOT

bu6mmoreka [IOK
https://m.edso0.ru/c887425¢c

Bbu6nuorexa [JOK
https://m.edsoo.ru/a393baa9

bu6nmoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmorekxa [JOK
https://m.edsoo.ru/fecOb113

bu6mmoreka [IOK
https://m.edso0.ru/700cc87b

bubmnoreka [HOK
https://m.edsoo.ru/40e6e0e9

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bubmnorexa [HOK
https://m.edso00.ru/83a08773



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

ITonsiTHE O TPOM3BOIHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoOblI osryueHust u
65 MIPUMEHEHNE KapOOHOBBIX bubmorexa HOK
P P https://m.edso00.ru/7c065¢9d
KHUCJIOT
CrnosxHble 3(pUpsbI:
TOMOJIOTHYECKUH psij, oO1mas bu6numoreka [IOK
66
dbopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 duzndecKkue U XUMAYECKHIE bubmuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€tHbixX 3a1a4: o
YPaBHEHUIO XUMHUYECKOU
68 peakiy, Ha OIpeieNICeHre
MOJIEKYJISIPHON (POPMYJIIBI
OpPraHUYECKOro BEIlleCTBa
[TpakTrueckas padota Ne 3.
69 Pelenue sxcriepruMeHTAIIBHBIX bubnnorexa [JOK
3amay o Teme "KapOoHoBBIE https://m.edso0o.ru/486671fb
KUCIOTHI. CllokHBIE HPUPHT"
Kupsr: crpoenune, puzndeckue
70 u XI/II)MI/ILI;(I:)KI/IG CBO(ﬁbCTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COJIEpXKAIINX OCTaTKU bubnuorexa [JOK
HEMPEIETbHBIX KUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKUpBI B IpUpOIE
72 Mpbuta Kak COJIA BBICIITUX bubmorexa HOK

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



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

73

74

75

76

77

78

79

80

KapOOHOBBIX KHUCIIOT, UX
Morotee aeiictue. [lonstue o
CUHTETUYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
YTJIEBOJIOPOJIOB U
KHCJIOPOCOACPKAIINX
OpraHWYECKUX BELIECTB
Pacuétel 10 ypaBHEHUAM
XMMHYECKHUX PEaKIU

Cucremaruzanus u 00001eHe
3HAHUU IO TEME

OO0m1as XxapakTeprucTuKa
YTIEBOOB U Kiaccuukarus
YIJIEBOJOB (MOHO-, IU- U
MOJIMCaXapH/Ibl)
Momnocaxapusl: Gpuznyeckue
CBOIICTBa U HAXOX/ICHHE B
npupoe

IIpuMeHeHne TIII0K03bI, €€
3Ha4YeHUE B
YKU3HECATCIIEHOCTH OpraHu3Ma

Jucaxapupl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B nmpupojie u
MIPUMEHEHNE TUCAXAPUJIOB

[Tonucaxapuasl: CTpOCHHE
MaKpOMOJIEKYJ, PU3NYECKHE U

bu6mmoreka [{OK
https://m.edso00.ru/56790c96

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [{OK
https://m.edsoo.ru/b4bdda2d

bubmnorexa [HOK
https://m.edsoo.ru/5e61122d

bu6nmoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6nmmoreka [JOK
https://m.edso00.ru/72a04508



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

XHMHYCCKHE CBOMCTBA,
MIpUMEHEHNE

[ToHsiTHE 00 NCKYCCTBEHHBIX

bu6nmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemienne pacueTHbIX 3a1a4 Ha
82 omnpeaesieHue J0JIM BhIX0O/1a bubnnorexa [JOK
MPOAYKTA PEAKIIMU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOXKHOTO
83 Cucremaru3zanus 1 00001IeHNEe bubmmoreka [IOK
3HaHUU MO pa3zeny https://m.eds00.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnopoacoaepxkariue bubmmorexa HOK
poAcOACPzRatl " https://m.eds00.ru/42c6678e
OpraHUYEeCcKHUe COeTMHEHUS
AMUHBL: K1accuduKarys,
CTPOCHHE MOJIEKYJI, 00IIIast
85 dbopMmyita, u3omMepus bubmorexa HOK
pMYyIIa, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYeCcKue
CBOMCTBa
86 XuMH4ecKue CBOMCTBA bu6nuorexa [JOK
anu@aTuyecKux aMMHOB https://m.edso00.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo0.ru/39cd21f1
CBOICTB aHUITMHA
CriocoObl nosryueHust u
88 MpUMEHEHNE anu(paTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMMHOKUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U U30Mepusi, pu3nueckue

https://m.edsoo.ru/d1773e80



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

cBorictBa. OTaenbHbBIE
MIPEJACTABUTENH O-aMUHOKHCIIOT

XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHUE bubmorera [JOK
https://m.edso0.ru/77df705a
amuHoKucsioT. CHHTE3 U
TUAPOJIN3 TIENTUIOB
01 benku kak nmpupoiHbIe bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XuMHUUYECKHE CBOMCTBA OEIIKOB
https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
TeTePOLUKINICCKUE
93 coequuenusi. HykienHOBBIE bubmorexa [JOK
g Y https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuosoruyecKas poJib
[TpakTudaeckast padora No 4.
Pemienne skcriepuMeHTaTBHBIX
94 57184 16 TeMe bu6nunoreka [JOK
" e https://m.edso0.ru/8e3c02d1
A3oTcoaepKalme
OpraHUYeCKHUE COeTUHEHU"
[TpakTuaeckast pabora No 5.
95 Pemenne sxcriepruMeHTABHBIX bubnnorexa [JOK
3aga4 mo reMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpTaHUYECKUX COCTMHCHUI"
Konrponbnas padora o reme
96 "A30TCOmEPKALIIE bubnnorexa [IOK
P Y https://m.edsoo.ru/ce561bc7
OpPTaHWYECKHUE COCTUHEHUS
97 OCHOBHBIC TTOHATHS XUMUH bu6nmoreka [JOK


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

BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI U METO/IbI UX
CUHTE3a —II0JIMMEpU3aLusl U

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

MOJIMKOHICHCAIUS

08 ITmacTmaccel. YTunnsamus u 1 Bbu6muorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DJ1acToMepbl: HATypaJIbHBINA

99 CI/IHTGTI/III:CKI/IG Ka?;})quI/I. 1 bubmmorexa [JOK

https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnumoreka [IOK
cunretndeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAIBLHOTO HA3HAYCHUS
[TpakTudeckast pabora No 6.

101 Pemienne skciepuMeEHTAIBHBIX 1 bubnmoreka [IOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O060011eHre U cucTeMaTu3alus

102 M3YyYEHHOT0 MaTepualia 1o TeMe 1 bubnnorexa [JOK
"BbICOKOMOEKYJIISIpHBIE https://m.edsoo.ru/6a22b1e8
COoeTMHECHHUS"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME


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

11 KIIACC

MU TIPOCTHIX U CIIOKHBIX BEHIECTB IO
rpynmnam u nepuojam

Kosmn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara uugposbie
Tema ypoka Kourpoabnsie IIpakTHyeckue A bp
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Atom. CocTaB aTOMHBIX sIJIEp. 1 bubmuorexa [JOK
XUMHYECKUI 371eMEHT. M30TOnbI https://m.edsoo.ru/59c112ee
CtpoeHue 31eKTPOHHBIX 000I04eK 1 bubnmoreka [JOK
aTOMOB, KBaHTOBEIC YHCIIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMIUIecKux 1 bubmmorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3;meMenHTHI) https://m.eds00.ru/61294af9
Pacnpenenenue 31€KTpOHOB 110 1 bu6muoreka [JOK
ATOMHBIM OpOUTATISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
aneMeII{)TOB B OCHOEI){OI\?I]II)/I 1 Bubmmorexa [IOK

B https://m.edso00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
DNIEeKTPOHHBIC KOHPUTYpAIIUX HOHOB. 1 bubmmnorexa [[OK
DJIEKTPOOTPULIATETHLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aKOH U
[Tepuoanueckast cucteMa XMUMHUYECKUX
anemenToB JI. 1. Menaeneera, cBs3b € 1 bubmorexa HOK

N 31 ’ https://m.eds00.ru/16957c01

COBPEMEHHOU TEOpUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmnorexa [JOK

https://m.edsoo.ru/f8468927



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

10

11

12

13

14

15

16

17

CucreMatusanusg 1 0000IIEHNE 3HAHWI
10 TEME

Buapr xumudeckoii cBsa3u. MexaHu3Mbl
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3b.
MeXMOIeKyIISIpHBIE B3aMOICHCTBHS

BanenTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYH C UX
T€OMETPUYECKUM CTPOECHHUEM

Hpe,Z[CTaBJIeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIaTypa

BemectBa MonekyisipHOro u
HEMOJIEKYJIIPHOTO CTPOeHUs. THIbI
KPUCTAJUIMYECKHUX PELIETOK U CBOICTBA
BELIECTB

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpeacraBnenune 0 KOJIOUIHBIX
pacTBopax

HcTruHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBILCHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BeIpake€HUsI KOHIIEHTPAuU
pacTBOpOB

Pemrenue 3a1a4u ¢ MCHOIB30BaHUEM
MOHATHH "MaccoBas JOII
"nn

pacTBOpEHHOTO BemiecTBa'", "MosipHast
KOHIIEHTparus"

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

bubmuoreka [JOK
https://m.edsoo.ru/5a8072af

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

bu6mmoreka [JOK
https://m.edso0.ru/8c66b12a

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

bu6mmoreka [IOK
https://m.edsoo.ru/da2c70e4

bubmuoreka [JOK
https://m.edsoo.ru/e9ccdd8d

bubnuorexa [JOK
https://m.edsoo.ru/328e653a

bubmunoreka LIOK
https://m.edsoo.ru/785e0ab4



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

18 Knaccudukanust 1 HOMEHKIaTypa bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtu3anys 1 0000IICHUE 3HAHUI bubmuoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
Kontponbhas pabota mo Temam
"Ctpoenue atoma. [lepuoguueckuii

20 3akoH U [leproauyeckas cucrema bubnmnorexa [IOK
XUMHYECKHX 31eMeHToB /l. W. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeliecTna.
MHoroob6pasue BemiecT"
Knaccudukanus XuMHUECKUX peaKini
B HEOPraHWYECKON U OPraHU4eCKON

21 XUMUHU. 3aKOH COXPaHEHUSI MaCChl bubmmorexa [JOK
BEILIECTB; 3aKOH COXPAHEHHUS U https://m.edsoo.ru/6335cdd?2
MIPEeBpaIIeHUs] SHEPTUU TPU
XUMHUYECKHUX PeaKIMsIX
TennoBbie 3¢ (HeKTh XUMUIECKHX

22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

yYpaBHEHUS
Brruncnenus o ypaBHEHUAM

23 XUMUYECKUX PEAKIUN U bubmmorexa T1OK

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

TEPMOXUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHYECKOH peaKiuu, eé

24 3aBHCUMOCTH OT Pa3IHyHbIX (DAaKTOPOB.
Karanus u kaTanuzatopbl

25 ['oMoreHHbBIC U TETEPOTECHHBIE PEAKITHHI

26 [IpakTuyeckas padota Ne 1 o reme bu6nuoreka IIOK

"BnusiHue pa3nuyHbIX (PaKTOPOB HA

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



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

CKOPOCTh XUMUYECKOM peakiun"

OO0paTtumMbie 1 HEOOpATUMBIE PEAKIINU.

bu6mmoreka [IOK

27
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpaxTrueckas padota Ne 2 o Teme
28 "BausiHue pa3auyuHbIX (GaKTOPOB HA Bubnmorexa LIOK
P P " https://m.edso0.ru/3bf34e17
MOJIOKEHUE XMMHUYECKOTO PaBHOBECHS
DIEKTPOINTHYECKAS JUCCOLIHALINSL.
29 CI/IJ‘IBHI:;IC U cia0ble 3ieKT :J'II/ITI)I bubmorexa HOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp IUCCOLUAIIN
Honnoe npoussenecuue Boasl. Cpena
30 BOJHBIX :CTBO :B Bono Ho HI)III;I ! buGnnorexa [IOK
g p POB. BOAOPOA https://m.eds00.ru/3966cag89
nokasateinb (pH) pactBopa
T'uaponu3s coneii. Peakiuu,
31 II (l)fexa}o He B aCTB:)l ax bubmorexa HOK
p B p p https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTiueckas pabota Ne 3 o reme
32 "XHUMUUYECKHE PEAKIIUHU B PACTBOPAX bubmmorexa TTOK
P B P P https://m.edso0.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eakni. Baxaenime oKUCINTEIN U bubmmorexa TTOK
PCAKIHIL. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO- bubmuoreka [IOK
HMOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIaBOB bu6mmoteka [JOK
BEIIIECTB https://m.edso0.ru/93fh97d2
36 Pemenne 3amau pa3inyHbIX THIIOB bubmmorexa TTOK
Aatp https://m.edso0.ru/5a859d16
37 Pelenue 3a1ay pa3inuyHbIX TUIIOB bu6mmoreka [JOK


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

38

39

40

41

42

43

44

45

46

Cucrematusanusa 1 00001eHEe 3HAHUN
1o TeMe "XHUMUYECKUE peakiu'

KonTponbhas pabota no teme
"Xumuueckue peakuuu"

[TonoxeHne HEeMeTaIOB B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. Menaeneera u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®dusndecKkue CBONCTBa HEMETAIIOB

ATIoTponus HEeMETaUIoB (Ha MpuMepe
KHUCTI0poJia, cephl, hocdopa u
yriiepoia)

Bogopona: nonyuenue, pusndeckue u
XHMHYECKHUE CBOMCTBA. [ upubl

["anmoreHpl: HAX0XICHHUE B TIPUPO/IEL,
CIOCcOOBI MOJTydeHUsI, PU3NIECKHUE U
XMMHYECKHUE CBOMCTBA

I"anorenoBooponasl. Baxuerimue
KHCJIOPOJICOIEPKAIUE COSAMHEHUS
raJIoreHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IprMeHeHne raJoreHoB U UxX
COEMHEHHI

[TpakTtuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"T"anorensr”

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

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

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

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

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

bu6mmoreka [{OK
https://m.edso0.ru/0aa8f613

bubmuoreka [JOK
https://m.edsoo.ru/4e223795

bubmmnoreka LIOK
https://m.edsoo.ru/6b3255e6

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

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



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

Kucnopona: nabopatopHeie u
IPOMBIIIICHHBIC CIIOCOOBI MOTYyYCHHS,

bubmuoreka [JOK

47
(bu3NYecKue U XUMHYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHre KUCIOpoaa U 030HA

bu6mmoreka [{JOK
48 OKCHJIBI U IEPOKCHIBI
A p A https://m.edso0.ru/5¢8816a0
49 Pemenne 3ama4 pa3inyHbIX THIIOB bubmorexa HOK
AaTp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0KJI€HHE B MPUPOJIE,
50 CH(I))CO6LI MOJIy4YEHHUS (;I/I;:/I‘IGCKI/Ie u Bubnmorexa LIOK
y 7 https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBoaopo, CyIb(puanl
POBOZIOPOZ, CyIIbhHA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxaniiue coeIuHEHUS
52 cephl gCO6GHHIZ)CTI/I CBOMCTB CEPHOI bubmorexa TIOK
Pl P https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[TpakTrueckast pabota Ne 5. Pemenue

53 DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubmorera [JOK

" P . il https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coequHeHus
A30T: HaAX0XJICHHE B IPUPOJIC,

54 CIOCOOBI MONyYeHUsI, PUBNUECKHUE U bu6mmoreka [{JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepxaiiye coeIuHEHUS

55 a3ora I())co6eH}II)00TI/I CBOICTB a30THOM bubmorera [JOK

i https://m.edsoo.ru/e2965afe
KHMCIIOTBI
56 ITpuMmeHeHne a30Ta U €ro COEIUHEHH. bubnuoreka LIOK

A30THBIE y100OpeHus

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



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

®dochop: HAXOXKICHHUE B IPUPOJIE,
CHOCOOBI OMYYCHHUS, PUIUICCKUE U

bubmuoreka [JOK

57
xuMudeckue cBorictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dochun
Oxkcunsl dhocdopa,

58 q)ocq)l(l) c(})) er>1<§ re Kuciotel. Conm bubmmorexa [TOK

p }i prratl ’ https://m.edsoo.ru/c7a2d429
dhochopHON KHCIOTHI

59 [Tpumenenue docdopa u ero bu6mmoreka [JOK
coenuHeHni. @ocdopHbIe yI0OpEHUS https://m.edsoo.ru/a218070a
[Tpaktrueckas padota Ne 6. Pemenne

60 AKCIEPUMEHTAJIBHBIX 33124 10 TeME bubmorexa [TOK

p A https://m.eds00.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
VYriiepo: HaXoXKJIeHUE B IPUPOJIE,

61 AJTOTPOIIHBIE MOIUDUKALINY; bubmuoreka [JOK
buznYecKre 1 XUMUIECKIE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yriepoaa(ll), oxcn

62 e I([)ya(l\l/)) ; r(on)LHas[ KfICHOTa ueé Bubamorexa [IOK
YTIIEpOR a4 https://m.edsoo.ru/dba58adf
coJiu

63 Pemrenue 3ama4q pa3IM4HBIX THUIIOB bubmorera TIOK

Aatp https://m.edso0.ru/6029b609
Kpemunii: HaxokneHIEe B IPUPOJIE,
64 CI'II:)OCO6BI oI qe:III/I}I CI)HSHEe(I:)KIfe u Bubamorexa [IOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOKCTBA
65 Oxkcua kpemuaus(1V), kpemaueBas bu6mmoreka [JOK
KHCJIOTa, CUIINKATHI https://m.edso0.ru/3170e7b1
bubmuoreka [JOK
[TprMeHEeHnEe KPEMHUS U €ro
66 https://m.edsoo.ru/393cdac0

coequHeHnil. CTEKI0, €ero moJy4yeHue,

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



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
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BHUBI CTCKIIA

67 Pemenue 3aga4 pa3nudHbBIX TUIIOB bubmorexa HOK
Aatp https://m.edso00.ru/b6241801
68 CucremaTu3anys U 0000IICHUE 3HAHUIM bubmuoreka [JOK
o reme "Hemeranmisr" https://m.edsoo.ru/6e864db5
69 KoHTponbHas pabora 1mo Teme bu6muoreka [JOK
"Hemertannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnmoreka [JOK
PpaboThI, KOPPEKIIHS OIMTHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHue METAILIIOB B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
71 anemMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [JOK
' p https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mue ¢puznyeckre CBOCTBa
72 MeTaiioB. [IpuMeHeHne MeTauioB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 CmuiaBsl MetasuioB. Kopposus bu6mmoreka [IOK
METAJLJIOB https://m.edsoo.ru/42b872e3
74 Penienue 3aau pazinyHbIX TUIIOB bubmorexa [TOK
Aatp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUHN Psijl HANTPSHKSHUI
75 MeTaJIJII)OB O6mme CHOPCOI([SH HCI?JI YEHUS Bubmmorexa [IOK
- Lo Y https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mas xapakreprucTuka MetauioB |A-
76 rpymsl Ileppoauyeckoi cucrteMsl bu6muoreka [{IOK

XAMUYECKHX 3JIEMEeHTOB. HaTpuii n
KaJIMii: oTy4YeHue, pusnueckue u

https://m.edsoo.ru/el12c26b3
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77

78

79

80

81

82

83

84

85

XHUMHUYCCKHUC CBOﬁCTBa, IIPUMCHCHUEC
IMPOCTBIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctika Metaios |1A-
rpynnsl [lepuoandeckoi cuctembl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJIBLIWI: TTOJTyueHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEIIECTB U UX COCIUHEHUN

JKEcTKOCTh BOABI U CITIOCOOEI €8
yCTpaHEHUs

AJNIOMHMHUI: TTONTy4eHue, pu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHU/IA ATFOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenne 3a1a4 pas3IMYHbIX TUIIOB

[TpakTudeckas padora Ne 7. Pemenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe
"MeTaJibl TIaBHBIX oArpynmn”

OO011ast XapaKTepUCTHKA METAJIJIOB
no6ounbIx noarpymni (b-rpymm)
[lepronnveckoit cuCTEMBI XUMHUECKUX
3IIEMEHTOB

PusndyecKknue 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeANHEHUN, UX
IIPUMEHEHNE

Baxwuerimure coeMHEHUsT Maprasua.

bubnunorexa LIOK
https://m.edsoo.ru/7c3e49c0

bubnunorexa LIOK
https://m.edsoo.ru/c74bfae9

bu6mmoreka [JOK
https://m.edso0.ru/0e79b266

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

bubmuorexa [{OK
https://m.edsoo.ru/27a4af43

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

bu6mmoreka [JOK
https://m.edso0.ru/9911bef3

bu6mmoreka [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/9911bef3

IlepmaHranar Kanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

duznueckre U XUMUYECKHE CBOICTBA

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

86 )kenesa u ero coequnenuil. [lonyyenue bubmorexa TTOK
g ’ Y https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKelie3a
dusnueckre U XUMHUUECKHE CBOIICTBA
87 MeIU U €€ COeqUHEHN, UX bubmmorexa TTOK
A A ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUUECKHE CBOIICTBA
IIMHKA M €r0 COeAUHEHMH, NX bu6mmoreka [IOK
88
IIpUMeHeHue. [ HIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktrueckas padota Ne 8. Pemenne
89 JKCHEPUMEHTANIHHBIX 33124 10 TEME bubmmorexa TTOK
" P 8 " https://m.edso0.ru/a6e352ea
MeTasl TOOOYHBIX TOATPYIIT
90 Pewenue 3amay pasinyHbIX TUIIOB bubmmorexa LOK
Aatp https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3ALIIS
91 W3YYEHHOI'0 MaTepuaia 1o TeMe bubmmorexa LIOK
| Y " P https://m.eds00.ru/e91fe975
Metaniusl
92 KonTponbhas pabota no teme bubmmorexa [JOK
"MeTauisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHON Bu6muoreka [IOK
93
PaboThI, KOPPEKITHS OIMTHOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B o0ecieueHun
04 YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA. bubmunoreka LIOK

ITonsarue o HAayYHBIX MCTOAax
HCCICa0BaHUs BCIICCTB

https://m.edso0.ru/080fel1f0
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Haquble IMPUHIUIIBI OpraHu3alunu

95 XUMHUYECKOTO ITPOU3BOJICTBA. 1 bu6mmoreka [JOK
[TpombIIeHHBIE CITOCOOBI TTOTYYCHHUS https://m.edsoo.ru/2e45a44f
BOKHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHUE

96 OKPYXKArOIIeH CPeJIbl H €ro 1 Bubnmorexa [IOK

Py P https://m.edso00.ru/9f11bf51
MTOCJICICTBHSI

97 XUMUA U 300pOBbE YEIOBEKA. 1 bu6mmoreka [JOK
JlekapcTBEHHBIE CpEICTBA https://m.edso0.ru/a6552721

98 Xumus mumy. Poinb xuMun B 1 bubnuorexa [JOK
00eCIeUeHNH MMUILEBOH O€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbie 1 bu6mmoreka [JOK
cpencta. beiToBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENLCTBE. BaskHelmne

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIE 1 bromorexa LIOK

P TPy https://m.edsoo.ru/61e69003
MaTepHuabl
XuMUSs B CETbCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPaIbHBIC 1 Bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHus

102 CucremaTtu3anus U 0000IICHUE 3HAHUIA 1 bubmuorexa [JOK

10 TEME https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






