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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 obmero
obpazopanusa(POIl COO), npencraBiaeHHbIX B DeaepaibHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOro mpeaMmeTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
deneparuu, peaNM3yIOMUX OCHOBHBIE 0Opa3oBaTeIbHbIE MPOTpaMMbl, 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 ooOpa3oBanusi 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 YCIOBHUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJOKEHUS OOyYeHHS B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJSICTCS] OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B nporpaMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOJTydaeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIArarolMMU
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 npeaycMaTpuBaeT
ONpENENICHHE: TPUHLHUIIOB CTPYKTYPUPOBAHUS W IMOCIEAOBATEIbHOCTU
U3y4eHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTUK; TMOAXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKHA OOpa3oBaTENIbHBIX OCTHKEHHI O0O0ydaromuxcs 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€ToOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIIPEIMETHBIX 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, COAEPKATEIBHOM 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 MO3ULHUSAM B MPOrpaMMme MO XMUMHUHU MPETyCMOTpPEHA
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 BapHAaTUBHOM COCTaBIISIOLICH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUHU C HANpPaBIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootrBercTBUM ¢ KoHUenTyaubHbIMH monoxeHusmu @PIOC COO o
Ha3HAYeHUH NpeaIMeToB 0a30Boro u yriayOJa€HHOro YpOBHEM B cHCTeMe
nuddepeHIupoBaHHOTO OOYyYEHHUSI HAa YPOBHE CpeAHEro ooOiiero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HaIlpaBiIeH Ha pealn3alulio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX MW3yYCHUS 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 TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYYalOIIMUXCs, BEIOPABIINX ONPENEIEHHBIN Tpoduib
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 CpeHEro o0OIero 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
000OMIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HUMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBasiomuMu nipeaMeTa «XUMUS» Ha YPOBHE YIIIYOJIEHHOTO HM3yYCHUS
ABIIAIOTCS  yIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHny mMoaxoa0B K OTOOPY M CTPYKTYpHOU
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 IMPEAMETHBIX 3HaHUU 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 H3y4eHHs mpeaMera olecreueHa
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 PEAKIINH, PACCMATPUBACMBIX C TOUKH 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 SHEPIeTUYECKUX U3MEHEHHU npu €€ o0pa3oBaHUU U
pa3pylIeHUHU, a TakKe C TOUKU 3PEHUs] MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUTIOB ~ pEaKuuid  JOmOoJHseTCs  (HOPMUPOBAHHEM  TpEIACTaBIeHUNA 00
AIEKTPOXUMHUYECKUX IpoIleccax M AJIEKTPOIU3€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.

Ocoboe 3HayeHWE WMEEeT TO, YTO Ha COJEpPKAaHHE KypCOB XHMHUHU
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 JIJIsl KIACCOB XUMUKO-(hm3udeckoro npodusis 60bI10e
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 XMMHHU U B (PU3HKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJEKyIspHas Teopus B (U3HUKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMsa B COAEpXKaHUM MpeaMeTa I KJIAcCOB XUMHKO-
Oounonornyeckoro npoduist OONbIIMA 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 NTO3HAHHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHHUSI HAYUHBIX
3HAHMM H3y4eHHE MpeaMera «XuUMHUS» Ha YriyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble TpenMeTb», «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
HAayKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPaKTUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJIHOIO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa IMperoiaraet
peanu3aluIo TaKuX LENeH, Kak:

e (opMmupoBaHHE TPEACTABICHUN: O MaTepUAIbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUM IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled pojidi B OOECIeUeHHUH
YCTOMYMBOIO  pa3BUTHA  YENOBEYECTBA: B  PEHICHUH  MpoOJemM
HKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUNA HOBBIX MaTEPUaIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00eCreuYeHnn PalMOHAIBLHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl UYE€IOBEKa, a TAKXKE SKOJIOIMUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHON CPEJIE;

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-
MOJIEKYJIIPHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOAMHAMHUYECKUX 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 MOCIIEICTBUM
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 MHUPE
BEIIECTB M OOBSICHCHHS XUMUYCCKHUX SIBICHHH, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUIECKON NEATETLHOCTH M TIOBCETHEBHOM KU3HM.

B mane peanuzanuu nepBOOUYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIONIUX
GyHKUMNA TETOCTHOM CHCTEMBI CPETHEro oOuiero o0pa3oBaHUs NpPHU WU3YUYECHUU
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 OTHOIIEHUS K CBOEMY 3/I0POBBI0 W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

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

OO11ee 9rCiIo 9acoB, MPEAYCMOTPEHHBIX JIJISi U3YUCHHUS] XUMHUH Ha yTIyOJIeHHOM
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
OpPraHWYECKUX COCIUHEHMSX. Tumbl TrUOpUIU3AIMKM aTOMHBIX oOpOuTanen
yraepona. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOU CBsi3W (OOMEHHBIN M JJOHOPHO-
aKIENTOPHBIN). TUIBl TEPEeKphIBaHHUS AaTOMHBIX OpOUTANE, G- H T-CBS3W.
OpunapHasi, ABOiHast U TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€M B MOJEKYJax
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 COequHEHUH. MOoJNeKyIsipHble W  CTPYKTYpHBIE  (POPMYIIBL.
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 kKiacCUpUKAIMK OpraHuyeckux BemiecTB. [loHaTne o
dbyukimoHansHOM rpytrne. 'omonorus. 'omonornyeckue psajasl. CucremaTuyeckas
HOMeHKJIaTypa opranumdeckux coemuHeHnid (IUPAC) u TpuBumanbpHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIICH.

OcobeHHocTH W KiaccuUKalMs OpraHuYecKux peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs BEIIECTB M HX MpPEBPaIlCHUN:
O3HAaKOMJIEHHME C 00pas3llaMu OpraHWYeCKHX BEIIEeCTB M MaTepHallaMM Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUI0O OPraHUYECKUX BEIECTB MPU 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 aTOMHBIX opOuTtaneit 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 npupojae. CriocoObl MOTyUYEeHHUS 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 UKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psij ajqkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKeHOB, Sp*-
ruOpuan3anus aTOMHBIX opOuTaned yriepona, o- U m-CBa3u. CTpyKTypHas u
reoMeTpuueckas (IUC-TpaHc-) wu3oMepus. DHU3MUECKHUE CBOMCTBA alIKEHOB.
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. Knaccudukanusi ankaaneHoB (CONpsHKEHHbIE, 30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepusamus
CONpsHKEHHBIX TUeHOB. CrocoObI MOTYyUYECHHS U TPUMEHEHHUE aJIKAIUECHOB.

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:  peaklUMU  MPUCOCAUHEHUs, JTUMEpHU3aAlHNU 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 U30MEPHUS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH30ma. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBA OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B OCH30IbHOM KOJIBIIC U
YIJIEBOJOPOJHOM paAuKalie, PEaKUUH TPUCOEAUHEHHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJbIIE Ha MPUMEPE aJKWIBHBIX PaJUKaIOB, KapOOKCHUILHOMH,
TUAPOKCUWIBHOM, aMHUHO- W HUTPOrPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CrnocoObl OMTyYeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJOPOJIOB.

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



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MHPOIHU3.
[IpomykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTHueckas CBS3b MEXKTY PA3IMUYHBIMU KJIACCaMU yTJIEBOAOPOIOB.

DIEKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakimm
3aMEIICHHUS] TalOTeéHa Ha THAPOKCOTPYIIy, HUTPOTPYIIy, ITMAHOTPYMILY,
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 TPH 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 Kajus, B3aUMOJCHCTBUE alleTHJICHA 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 PE3WHBI, MOJICTUPOBAHUE MOJICKYJ
YTJIEBOJOPOJIOB U TAIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xaiue opraHuyeckue coeJuHeHHs.

[IpenenbHble omHOAaTOMHBIE CHUPTHL. CTpoeHue MoJeKkyd (Ha mpumepe
MEeTaHoJIa W 9TaHoja). ['oMonormueckuil psna, oOmas dopmysna, HU30MEpus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBOWCTBA  MOpelEIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOAHBIC CBS3M MEXAY MOJICKYJIaMH CITHPTOB.
XWMHYECKNE CBOWCTBA: pEaKIMM 3aMEIICHUS, JCTHUApPATAIUHA, OKHUCICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMH M  HEOPraHWYECKUMH  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 TIULEepuH. 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. CrnocoObl MOJTyYeHUS U TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

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



cBOiCTB (eHona. KadecTBeHHbie peakimu Ha ¢eHosl. TOKCHYHOCTH (eHona.
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. DU3WUECKHE CBOWCTBA aJIbJIECTHUIAOB M
KETOHOB. XMMHMYECKME  CBOMCTBA  aJbJETWJIOB M  KETOHOB:  PEaKUUU
npucoeguHeHus. OKUCIEHNUE albJIETUI0B, KAYECTBEHHbIE PEaKIIMU Ha albJCTHIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHUE aIbJETUIOB U KETOHOB.

OHOOCHOBHBIE Npe/IebHbIE KapOOHOBBIE KUCIOTHL. 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 3TepuUKaldU, peaKIUu C Yy4YacTHEM 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, THJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenn BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/IE84s,
JIUHONEeH06as KUCI0Thl. CrIOCOOBI TOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢pupbl. I'oMonorudeckuil psia, oOmas Gopmysa, U30Mepus U
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
HEMpeEIbHBIX JKUPHBIX KUCIOT. JKuphl 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 HaXOXACHHE B mpupose. DoTrocuHTeEs.
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. BoccTaHaBnMBaKOIIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ 'uaponus
nucaxapuaoB. HaxoxaeHune B mpupoje U npumeHenue. [lonmcaxapuapl: kpaxmar,
INIMKOTeH W 1eiunono3a. CTpoeHne MaKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
HeJUTroNI03bl.  DU3MUYECKMEe CBOWMCTBA KpaxMalla M LEJUIIOJI03bl. XHMUYECKUE
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), KAYECTBEHHBIC PEAKIMM Ha albJCTUlIbl (C TUIPOKCHUIIOM
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/1a4y 1no TeMam «ChupThl 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, odmas (opmyla, U30MepHUsi, HOMEHKIATypa U (U3HUECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA amnu(aTHUECKHNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIIOTOW.
Conu anKuiIaMMOHHS.

AHUIIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro 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. OTAenbHbIE IPEACTABUTENHN 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 THUAPOJIU3 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 MpEeBpallCHUN:
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.

BricokoMoJIeKyJIApHBbIE COeINHEHMNS.

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,
3IIEKTPONPOBOISIINE MTOJUMEPHI, OMOpa3iaraeMble OJTUMEPHI).

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
peakiuu W/WIM HWCXOMHBIX 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 CBS3€M MPU U3YYEHUH OPraHUYECKOM XUMHUU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUN, TaK U TOHSITUH, MNPUHITBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MMOHATHUSA: SBJICHUE, 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, €IWHUIBI HW3MEpPEHUs, CKOPOCTb, SHEPTus,
Macca.

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



doTtocuHTE3, IbIXaHWE, OCEJIKH, YIVIEBOABI, JKHUPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

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

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckune 0CHOBBI XUMHUHM.

AtoM. CocTaB aTOMHBIX siiep. XUMHYECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukaius XuMU4eCKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM  OPOHTAIISIM.
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. MenaeneeBa. CBsi3b NeprUoanUEecKOro 3akoHa U llepuonnueckoil cuctemsl
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 /.M. Menneneena.

XuMHUYeCcKasi CBSI3b. BuUIBI XMMHWYECKON CBSI3U: KOBAJECHTHAsl, WOHHAS,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U JMHA CBsA3U. [1oJsIpHOCTD, HAIPABIEHHOCTD U
HAChII[AEMOCTh KOBAJIECHTHOW CBA3U. KpaTHeie cBs3u. BopopongHas CBA3b.
MexMOoNeKyJIApHbIE B3AaUMOICUCTBHS.

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

[IpencraBieHre 0 KOMIUIEKCHBIX COeAUHEHUIX. COCTaB KOMIUIEKCHOTO UOHA:
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 COXPAHEHUSA 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 peaKlMi. XUMHYeCKoe paBHOBecue. KoHncraHnrta
XAMHUYECKOTO paBHOBecusA. DakTopbl, BIUSIONIME HA IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTponuTuueckas auccoruaius. CuibHbIE M cla0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalibHAas,
menovyHas. Bompopoaubiii mokazarens (PH) pactBopa. I'maponus coineit. Peakiuu
MOHHOTO OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpalllCHUN:
pa3oXEeHHUE TIePOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTajau3zaTopa, MOJEIU
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.

Heopranuuyeckasi xummusi.

[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, ¢uznueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMH 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
cepHOM KUCIOTHL. [IpuMeHeHue ceprl U €€ COeTMHEHUM.

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 MONMydeHUs, (PU3HUECKUE 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 MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(lV), yronbHas kuciora u e
COJIU. AKTUBUPOBAHHBIN yTOJb, anacopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHne NpoCThIX BEHIECTB, 0OPA30BAHHBIX YTJIEPOJOM, 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 [leproandeckoil cucTeMe XUMHUYECKUX 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 PrHs, NUPOMETAJLTYPIus,
anektpometamutyprus. [loHarue o xoppo3um MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

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

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



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

OOmass xapakTepucThka MeTauioB noOouHblX 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.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MapraHlla 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 xxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

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

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. 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
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIJIOB C BOJON (BO3MOXXHO 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 3a7a4 M0 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 IMO3HAHUS M METOJOJOTUH HAay4YHOTO HCCIEI0BaHUS.
HayuHble MpuHUIKNBI OpraHu3aluyl XUMUYECKOT0 IPOU3BOACTBA. [IpombIlIeHHbIE
CrocoObl TTOJTyYEHHUsI BaXXHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJa). [IpoMbIIIEHHBIE CIIOCOOBI MOJYYEHUs METAJUIOB U
CIUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYKAOLIEH CPEAbl U €ro IOCIEACTBUS.
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, TIUIIEBbIE 100aBku. Ponb xumuu B
o0ecrieueHnH NUIEeBON 0€30MaCHOCTH.

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

XuMuUsL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuUMHS B CEJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

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

PacuérHble 3anaumn.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
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 ONpEeIeTEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH W MOJISPHOM
KOHIICHTpAI[MM BEIIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanuss  MeXOpeAMETHBIX  CBA3€H MpU  H3YyYEHHH OOWEed H
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-HAYUHBbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (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, SHEPTE€TUUECKUI 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, YTIEBOAbl, HYKICHUHOBbIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M OTOK IHEPTUH B IKOCUCTEMAX.

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

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



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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpEeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHUS BBIICICHBI CICAYIONIME COCTaBIISIONIME: OCO3HAHUE
OOyYalOmMMUMHUCS POCCHMCKONW TPaXJAHCKOHM HMJICHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPECICHNIO; HAIMYME MOTUBAIIUHU K
OOy4eHHIO; TOTOBHOCTh U CHOCOOHOCTb OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIAMU M HOPMaMU TIOBEJCHUS; HaIW4Yue
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 peayin3ainu 00pa3oBaTeIbHOM A TEILHOCTH.

JIuyHOCTHBIE pE3yibTaThl OCBOCHHUS NpeAMEeTa «XHUMHS» OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIIBITA ITO3HABATEIIBHOM M TIPAKTHYECKON JCATEIbHOCTH
oOyyJaromuxcs B MPOIECCe pean3alui 00pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YHUCJIC 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 TMOHMMAaTh M TNPUHUMATh MOTHBBLI, 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 00JIACTH TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CTh pPE3yJbTaT
JUTATENIbHBIX ~ HAOJIOJCHUM, KPOIOTJIMBBIX  JIKCIEPUMEHTAJIbHBIX  MOMCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;



WHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOIIEM
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 NPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJTIbHO-HPABCTBEHHbIC
HOPMBI U IIEHHOCTH;

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

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe30macHoro oopasza >KHU3HHU,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUsT TpaBui 0e30MacHOro OOpalieHusi C BeHleCTBaMU 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;

OCO3HAHUS MOCIEICTBUI U HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
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 HANPaBJICHHOCTH (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 HWHIWBHIYyAJIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymied Mpodeccuu U pealn3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEM 0011IeCTBa;

6) 3K0JI0r14eCcKOro BOCIIMTAHMS

HKOJIOTUYECKU II€JIeCO00Pa3HOr0 OTHOILIEHUS K HPHUPOJIEe KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJie;

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



OCO3HAaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHH Jis
pELIEHNS BOIPOCOB PALIMOHATIBHOTO IPUPOIOIIOIB30BAHNUS;

aKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCAIIUX BpEI OKpYKarolIeH
OPUPOAHON Cpene, YMEHHs IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIaTh UX;

HAJIM4YHs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOU HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MpPaKTUKe, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH UACOJOTUU
xemogpoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KakK HayKH, OCO3HaHUs €€ poJd B
(GbopMUPOBaHNUN PAIMOHATBHOTO HAYYHOTO MBIIICHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWHU MpoOJIeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS,;

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUHU ISl  COBPEMEHHOM
UMBUJIM3AMK: B €€ T'yMaHHUCTUYECKOM HAINpaBIEHHOCTH M BaXXHOM pOJIU B
CO3JaHMM HOBOW 0a3bl MaTepUaTbHON KYyJNbTYphl, B PEIICHUH TJIOOATHHBIX
npo0eM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUILIMHBI, 00ECIIeYEHUN
YCJIOBHM YCHENTHOTO TPY/a U KOJOTHYECKH KOM(DOPTHON MKU3HHU KaKIOTr0 YiIeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYLIHOCTH METOJOB
MO3HAHUSA, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpA U
IPOUCXOSIINX B HEM U3MEHEHH, YMEHHUS J1€J1aTh 000CHOBAHHBIE 3aKJIFOYEHHS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIONUXCS JAHHBIX C [ETbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIs
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUWA 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziWyHbIX cpepax mpodeccuoHanTbHON
NEeSATENbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

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

3HaUYMMble A (OPMUpOBaHUS  MHUPOBO33PEHHUSI  OOyYaroOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHayYHbIe 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, UCccle0BaHue, HAOII0IeHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpcajabHble yueOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), oOecreunBaroIme dbopmMHpoBaHue (yHKIHMOHAIBHOM
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMN O0yYarOIINXCS;
CIIOCOOHOCTb oOyJaromuxcs UCIIOJI30BAaTh OCBOCHHBIE

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

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
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
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS JJI1 OOBSICHEHUsI OTASIbHBIX (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, XUMHYECKas QopMmyJia, ypaBHEHHE XUMHYECKOU



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

2) 0a3oBbIe MCCJIeI0BaTEIbCKHE HeiCTBUSA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMUYECKUX
peaKIuu;

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

BIIAJICTh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS H  IPOBEACHHS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJII0OJATh 33 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpPOBATH
0000I1IEHUS U BBIBOABI OTHOCUTEILHO TOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENBCKOM U MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJILHOMY
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 MHTEpHeTa), aHanmu3upoBaTh MH(POpPMAIUIO Pa3IUYHBIX BUAOB U (PopM
MIPEICTaBIICHNUS, KPUTUYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bopMyIUpPOBATh 3aMpPOCHl U MPUMEHSTH PA3TMYHBIE METOJIbI MPU TIOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOW IS BBINOJHEHUS YYCOHBIX 3ajay
ONPEIEIIEHHOrO 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 HAyYHbIM fA3BIK 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.

KoMMyHMKaTHBHbBIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUS:



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

BBICTYNIaTh C IPE3EHTALMEN PE3YJIbTATOB I103HABATEIBHOW JIESITEIBHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIIHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3aluu yueOHOro mpoeKkTa, u (opMyJIUpPOBATH BHIBOJIbI
[0 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COIVIACOBAHUS IO3ULHUN 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;

OCYUIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHalIh3a H
CaMOOLICHKH.

MHNPEIAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIEC pe3yabTaThl OCBOCHHS MPOTrPaMMBbI [0 XUMUU HA yTiayOa&éHHOM
YPOBHE Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHElU(pUYECKUe
JUIsl y4eOHOro npeamera « XUMUs» HayyHble 3HaHUS,, YMEHHS U CLIOCOOBI JEHCTBUN
[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 NPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 110 T0JiaM
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
PUPOOIOIb30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUA U OOIIEH KYJIbTYphl
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
oboinouka aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOE M BO3OYXKIEHHOE
COCTOSIHUSI aToma, THUOpUAu3aIUs AaTOMHBIX OpOUTaliel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmyibl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M IIPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIJIEBOJOPOBI,
KHCIIOPOA- U a30TCOJAEPKAINE OPraHUYECKUE COEIUHEHUS, MOHOMEp, MOJHUMED,
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 pEaKIMUAX), 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 B3aMMHOM BJIMSIHUM aTOMOB M 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 YPABHEHUSI XMMHUYECKUX PEAKIMM U PACKPBIBATH UX CYLIHOCTb:
OKHUCIIMTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUNA  ITOCPEICTBOM  COCTAaBJICHUS
AJIIEKTPOHHOTO OajlaHca 3TUX peaklMil, peakluil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHMIA;



M3TrOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB ISl MILUTHOCTPALUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIACCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHWS 110 CHCTEMAaTHYECKOU
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 M WOHHAs 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;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENICH Ppa3IUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKAJUECHOB,
QJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCIJIOT, O€NKOB, YyriaeBOAOB (MOHO-, AM- U MOJIHUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKAY  HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIH C KCHOJIB30BAHUEM CTPYKTYpPHBIX
(opmy;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMEpax
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(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE POIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHUU O €CTECTBEHHO-HAaYyUYHBIX
METOJaX MO3HaHUSA — HAOIIOJACHUHU, 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, UCIOJb30BaTh MOJYUYCHHBIE 3HAHUS JJISI IPUHATHSI 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 SKCIEPUMEHTA, AHATM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCT;

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-TI0JIb3a;

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 MHGOpPMAIIKIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
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 SIBJICHUM NPUPOJBI, O MECT€ W 3HAYECHUHU
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 SHEPruHU, B OOECIECUCHUH PAlMOHAIIBHOTO MPUPOAOIOIL30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOMIEH KyJIbTYphl 4YEJNIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOJTHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XWMHMYECKHMX  3HAHUW, KOTOpas  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,
MOJIEKYyJia, BAJIEHTHOCTb, DJICKTPOOTPUUATEILHOCTh, CTENEHb  OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCcKasi, BOJIOPOJIHAS),
KpUCTAJUIMYECKass pEIIETKa, XUMHYECKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JHUCCOLMAINSA, CTENEHb JAUCCOLMAINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIHUTEIb, BOCCTAHOBUTEIb, TEINIOBOKH AhdeKT
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] SJHEPTUU 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
MPEJICTABJICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, HOHHO-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 MPHU3HAKU TOHATHM,
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  PpEaKILUH,
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, METaJNINYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pElETKH
KOHKPETHOTO BELIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOU CBA3H;

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 OKHCIIEHHUsS JJIEMEHTOB, OOpaTMMOCTHM, YYacTHIO KaTajau3zaropa 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 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IIE€PBOrO—YETBEPTOrO NEPHUOIOB
Ilepuonnueckoin  cucremnl .M.  MenngeneeBa,  UCHONB3ys  IOHSTUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE MOIYypOBHM», «S-, P-, -aTOMHBIC
opOuTaIm», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HX
COCIMHEHUM 10 nepuojgam u rpynmnam llepumoamueckon cucremsl [, .
MeHnneneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha 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 YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

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



chOpPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX pEaKUUid C Y4ETOM KX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHUMHYECKOW pEaKIUM 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 MOJYYEHHUS CEpHOM KHCIOThI, aMMHUaKa,
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 CHUCTEMOM 3HAHMA O METOJAaX 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, HMMEIOIINX MECTO B IMPUPOJE,
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 YUYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIIOBOro 3¢ dexra
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
OnpeIeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WIJIM JIAaHO B M30BITKE
(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») ¢
COOJTI0/IEHNEM TpaBUiI 6€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, YKOJIOTUYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJIOBOMU
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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3.1 Cruptsl. Oenon 11 1 bubmmorexa LIOK

https://m.edsoo.ru/d69df650
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KapOoHwmibHbIE COCTMHEHUS: ATbACTUIBI U
bu6mmorexa [{OK

3.2 . Kap6 . 21 1
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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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
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Konu4yecTBo 4yacos
Ne JIeKTPOHHBIE IH(pPOBBIE
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl

padoThbI padoThl

[Ipenmer u 3HaYeHNE OpPraHUIECKON

XUMHH, [IPEJICTABICHUE O MHOI000pa3uu 1 brbamorexa HOK

N https://m.eds00.ru/3686e6f5
OpPraHMYECKUX COEAMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa yIiiepoia
(ocHOBHOE M BO30YXKIEHHOE COCTOSTHHS). 1 bubnmorexa [JOK
BaneHTHbIE BO3MOKXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMHU4YecKasi CBSI3b B OPraHUYECKUX
coeuHEeHMUIX. MeXaHu3Mbl 00pa30BaHUS 1 bubnmnoreka [JOK
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBs3EH
Teopus cTpoeHUS] OPraHUYECKUX 1 bubnnorexa [JOK
coenunenuit A. M. bytneposa https://m.eds00.ru/9e595ch8
Bunel uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 1 bubnnorexa [HOK
3¢ deKTh B MOJIEKyIaX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COEIMHEHHI
[IpencraBienue o KIaccuPpUKAMH U
CUCTeMaTHYeCcKas HOMEHKIJIaTypa 1 brbmmorexa [TOK

https://m.edsoo.ru/c212dd21

(IJUPAC) oprannueckux BEIIECTB
Knaccudukanus peakuuii B 1 bubmmorexa [IOK

OPraHNYEeCKON XUMHH

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
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CucreMatusanusa 1 0000IIEeHNE 3HAHUI

bu6mmoreka [IOK

8
110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHUN psijI, oOIas
9 (hopMyITa, HOMEHKIIATypa U H30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYT
10 du3nYECKUe U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
aJIKaHOB https://m.edsoo0.ru/3137711c
HaxoxxaeHne alkaHOB B IPUPOJIE.
11 CriocoOBI ITOIYYEHHS U T I:/IMpeHeHI/Ie bubmorexa HOK
Y P https://m.edsoo.ru/259b0a5b
aJIKaHOB
Huknoankansl: o0mas popmyna,
HOMEHKJIaTypa U U30MepHs,
12 0COOEHHOCTH CTPOEHUS U XUMHYECKUX bubmorexa HOK
. p https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIy4YEHUs U
MIPUMEHEHUE
Pemenue pacu€THpIxX 3a/1a4 Ha
ompezeNieHue MOJIEKYIIPHOU (HOpMYITbI
13 OPraHMYECKOro BEUIECTBA M0 MAaCCOBBIM bubnnorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucreMaTusanus u
000011IeHEe 3HAHUI 110 TEME
AJIKEHBI: TOMOJIOTUYECKHH PsiJl, 00IIas
OpMYyJia, HOMEHKJIATYpa, JJIEKTPOHHOE
14 1(/11) np oz AHCTBEHHOEC Zp OCHHE ’ bubmotera [JOK
pocTh P https://m.edsoo.ru/273b0ale
Mosekys1. CTpyKTypHasi ¥ [IUC-TPaHC-
M30MEpUs aJTKCHOB
15 ®OU3nYeCcKUe 1 XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK

ankeHoB. [IpaBuno MapkoBHHKOBa

https://m.edso0.ru/21069ccd
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CrniocoObl 1oJTy4eHus: U IPUMEHEHUE

bu6mmoreka [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuyeckas padora Ne 1 o teme
17 "[lonyuenue >TUICHA U U3yUYECHUE €T0 bubmmorexa [JOK
N Y " 4 https://m.eds00.ru/0941eed8
CBOWCTB
Pemenue pacu€tHbix 3a1a4 Ha
18 OTIpeJIeIeHUe MOJIEKYJIAPHON (OPMYIIbI bubnworexa LIOK
pedl P Py https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AJKaIUEHbI: CONPSHKEHHBIE,
19 I/I30Jnf OBaHHBIE Ii( MYJTMPOBaHHbBIC bubmorexa HOK
P > KyMyHap ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHSI
20 XHUMHYECKUE CBOMCTBA CONPSIKEHHBIX bubnuorexa [JOK
JTNEHOB https://m.edsoo.ru/e561253d
21 CniocoObl MoTy4eHus: U TPUMEHEHUE bubnuorexa [JOK
aJIKaI€HOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHA psijl, 001as
99 (dopmysa, HOMEHKJIATYpa, JTEKTPOHHOE bub6nuoreka [IOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/68b6cc4c
MOJIEKYJI, pU3HUECKUe CBOICTBA
23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakIny Ha TPONHYIO bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOslI MONTy4eHus U IPUMEHEHUE bubnuorexa [JOK
AJIKMHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€Thl M0 ypaBHEHUIO bubnuorexa [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius ¥ 0000IIeHNE 3HAHUN
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10 TEMEC

ApeHbl: TOMOJIOTUYECKUH pAJl, 00111as
(dopmysa, HOMEHKIATypa. DIEKTPOHHOE

28 Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT bubmmorexa [JOK
https://m.edsoo.ru/a92a7094
OeH30J1a U TOJIyoJia, UX GU3NYECKUe
CBOMCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU bubmmorexa [JOK
3aMeLIECHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOIICTBA apEHOB: PEaKINU
30 PHUCOETUHEHUS, OKI/ICJ'ICII-OII/IC row?onorms brbmmorexa [TOK
https://m.edsoo.ru/a44alae4
OeH3ona
31 Oco0eHHOCTH XUMUYECKUX CBOICTB bubnnorexa [IOK
CTUpOJa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 orpeiesieHUe MOJICKYJIIPHOU (DOPMYITBI bubmmorexa [JOK
https://m.edsoo.ru/53461a2c
OpPraHMYECKOTO BEIIECTBA
33 CriocoObl MONTy4eHus U IPUMEHEHUE bubnmorexa [JOK
apeHoB https://m.eds00.ru/6f717d09
34 ['enetnyeckas cBS3b MEXKIY
pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOJIOB
PacuéTel Mo ypaBHEHHSIM XUMHUYECKHX
35 peaknuii. CuctemMaTu3amms u
000011IeHHE 3HAHUHA I10 TEME
36 [Tpuponnsiii ra3. [lonytHsie HEDTAHBIC
rassl
37 KamenHblii yrosib ¥ poIyKThl €r0 bubnuoreka IIOK
nepepaboTKu https://m.eds00.ru/69b3398b
38 HedTp 1 ciocoObI €€ mepepaboTKy. bubmuoreka [[OK


https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
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[IpuMeHeHHe TPOYKTOB MepepadoTKH
HedTH

I'eneTnueckas cBsA3b MEXKIY

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

39
Pa3IMYHBIME KJIACCAMU YTJIEBOJIOPOJIOB
["aloreHONnpPON3BOIHBIE YTIIEBOIOPOIOB:
40 3JICKT OHH(I?C CTPOCHHE; g CaKIH1 ’ bubmorexa HOK
P P P https://m.edso00.ru/82b4d759
3aMEIICHHS TaJIoTeHa
JlewicTBue 1emouei Ha
41 raJIoTeHIIPOU3BOIHbIC. B3anmMoeiicTBre
JUTAJIOTCHAJIKAHOB C MAarHUEM M IIMHKOM
42 CucreMaru3anus 1 0000IIeHIE 3HAHUI bubmuoreka [JOK
1o paszeny "YrieBonopobl" https://m.edsoo.ru/20e89f22
43 Konrponbnas padora o teme bub6nuoreka [IOK
"VYrieBonoposr" https://m.eds00.ru/95c¢9e298
[IpenenvHBIC OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psiJl, oO1as hopmya,
44 CTPOCHHUE MOJIEK JII) Hn30Me I/Iﬂ(b i bubmorexa HOK
p Yo pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukarus,
¢u3nveckue CBOKWCTBA
45 XUMHUYECKUE CBOMCTBA MPEETbHBIX bubnnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl TToTy4YeHUsI 1 TPUMEHEHNE bubnuorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edso0.ru/484100000000000
[IpocTeie 3(hupbl: HOMEHKIATYpa U
47 I/ISFZ)Me ust ((1))0(1;)66HHOCTI/I (1)1/I3zzec1<nx u bubmmorexa [JOK
P, y https://m.eds00.ru/c2c788b2
XUMUYCCKHUX CBOHCTB
48 MHOroaToMHbIE CIIUPTHI: bubanorexa [HOK

OTUJICHTJIMKOJIb U TTUIEPHUH, UX

https://m.edsoo.ru/ee4d84aa
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(u3nyeckre 1 XUMHUYECKHE CBONWCTBA

CnocoObl MoTy4eHus: U IPUMEHEHUE bubnnorexa [JOK
49
MHOI0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
®DeHOoJI: CTPOCHUE MOJICKYIIbI,
50 ¢u3nueckue cBorcTBa. TOKCUYHOCTD bubnuorexa LIOK
' https://m.edso00.ru/2ce726f8
(dhenona
bu6mmoreka [JOK
51 XuMudeckue cBoicTBa (peHoma
¢ https://m.edso0.ru/037ca5f9
59 CriocoOpl MoJTy4eHus: U IpUMEHEHUe bubnuorexa [JOK
(enona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2. Pemenue
53 DKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME bubmmorexa [TOK
" P | https://m.edsoo.ru/fd0ced09
CrupThl ¥ PEHOITBI
54 CucreMaru3anus 1 0000IIeHHE 3HAHUI bubmuoreka [{OK
10 TEME https://m.eds00.ru/1810ch9b
AJbaeruibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBHOU TPYIIIIBL; bubnnorexa [HOK
TOMOJIOTHYECKHE PSIIbI, 00111ast https://m.edsoo.ru/b139beaa
(dhopmya, n3omMepus 1 HOMEHKIIATypa
56 AJbJeruipl ¥ KeTOHBI: (PU3HUECKHE bu6mmoreka [IOK
CBOMCTBA; pEaKIUU IIPUCOCIUHEHUS https://m.edsoo.ru/c887425c
57 Peakunu okuciieHUS] 1 KAUECTBEHHbBIE bubnuorexa [JOK
pEaKIrU aJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl TOJTy4eHUs! aIbACTUIOB U bubnmnorexa [JOK
KETOHOB https://m.edso00.ru/520d1c51
OnHOOCHOBHEIE MpEACTbHBIC
P bu6mmoreka [JOK
59 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH

CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/fec0b113
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60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
KHCIIOT, UX (PU3UYECKHE CBOHCTBA https://m.edso0.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX bubmmorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHON
62 KHCIIOTBI. MHOTOOOpa3ue KapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEACTbHBIX U
apoMaTHYeCKHX KapOOHOBBIX,
63 L[I;IKa OOHOBBIX rﬂl; OKCUKapOOHOBBIX bubmorexa LHOK
P > VAP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsaTHE O MPON3BOIHBIX KAPOOHOBBIX bubnnorexa [HOK
KHUCIIOT https://m.edso00.ru/0d162d9d
65 CrniocoObl MoJTy4eHus: U IpUMEHEHUE bubnmorexa [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/7c065c9d
CrnosxHbie 3(hUpBI: TOMOJIOTHYECKUH P/,
66 obmmas ¢o 1\(/11) Jfa U30MepHs U ’ bubmmorexa [JOK
pMYyIIa, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3ndecKue 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIx 3a1a4: 1o
68 YpaBHEHHIO XUMHUYECKON peaKIinu, Ha
ompeeNieHue MOJIEKYIIPHOM (HOpMYITbI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3. Pemenue
bubmnorexa [HOK
69 9KCIIEPUMEHTAJIBbHBIX 33/1a4 110 TEME

"KapOoHoBbie KUCIOThI. ClIOKHBIE

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
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

3¢upst"
XKupsr: crpoenue, Gu3nUECKue U

bu6mmoreka [JOK

70
XUMHYECKHE CBOMCTBA (THAPOIU3) https://m.eds00.ru/al9c5b98
OcoOEHHOCTH CBOWCTB JKHUPOB,
71 coepKalIuX OCTAaTKU HEMPEAeIbHBIX bubmorexa HOK
Aepa pedl https://m.eds00.ru/b0331922
JKUPHBIX KHCIIOT. JKHPBI B IPUPOIE
MBpbl1a Kak COJIA BBICIIUX KapOOHOBBIX
79 KHUCJIOT, UX Motoliee Aeicteue. [lonstue bu6mmoreka [{OK
0 CUHTETHYECKUX MOIOIIUX CPEICTBAX https://m.eds00.ru/3c566565
(CMCO)
I'eHeTnyeckas CBSA3b YIIIEBOJIOPOIOB U
73 KHCIIOPOICOICPIKAIIMX OPraHUYECKUX bubmmorexa HOK
PONCOACPRAM P https://m.eds00.ru/56790c96
BEIIIECTB
72 Pacu€Thl o ypaBHEHUSM XUMHUYECKUX
peakuui
CucremaTtu3anus u 0000IIeHUE 3HAHUIA bubmuoreka [JOK
75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mmas XxapakTepucTHKa YIJIEBOJIOB U
76 Kﬂaccmbmlza I/Iﬂp TJICBO ZB (MoHO-, 1H- bubmorexa HOK
ey A da https://m.edsoo.ru/7a9693al
Y TIOJIUCAXapHIbl)
77 Mounocaxapuabl: (pu3nuecKrue CBOCTBa bubnuoreka [IOK
Y HaXOXKJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue rioKo3sl, €€ 3HaUeHuE B bu6nuoreka [IOK
JKU3HEACATEITBHOCTH OPTaHU3Ma https://m.edso0o.ru/5e61122d
McaxapH/bl: caxaposa, MalbTo3a U
79 faKTosap Haxox egﬂe B IIPUPOJIC U bubmorexa HOK
' A PHpo https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE AUCAXAPUIOB
80 [Tonucaxapuasl: cTpoeHUE bubmuoreka [[OK
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81

82

83

84

85

86

87

88

89

90

MaKpOMOJIEKYJI, PU3NYECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

Ilonsatue 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemenue pacueTHbIx 3a/1a4 Ha
onpeiesIeHUE A0TU BbIX0/a MPOIYKTa
peaKIMK OT TEOPETUUECKH BO3MOKHOTO

Cucremaru3anusa U 0000IcHIE 3HAHUH
0 pazzaeny

KonTtponbHas paboTa mo teme
"Kucnopoaconepxaue oOpraHn4ecKkue
coenuHeHU"

AMuHBI: K1accupUKaLys, CTpOCHNE
MoJIeKyJ1, oOmiast hopmyiia, usomepus,
HOMEHKJIaTypa 1 (pu3nyecKkure cBoicTBa
XVMHYECKUE CBOWCTBA anuPaTHUECKUX
aMHHOB

AHWIMH: CTPOCHUE aHWIIVHA,
0COOEHHOCTH XUMHUYECKUX CBOWCTB
AHUJINHA

CriocoOblI osTyueHus 1 IPUMEHEHUE
ann(paTHYECKUX aMUHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
uzomepus, Gpu3nuecKue CBOICTBa.
OTtaenpHBIE IPEICTABUTENH Ol
AMUHOKUCIIOT

XUMHUYecKre CBOMCTBAa aMUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUEHNE AaMUHOKUCIIOT.

https://m.edsoo.ru/72a04508

bu6nuorexa [JOK
https://m.edso00.ru/6216e766

bu6nmoreka [JOK
https://m.edsoo.ru/7fde47ef

bubmuoreka [{OK
https://m.edsoo.ru/08d4364c

bu6mmorekxa [JOK
https://m.edsoo.ru/42c6678e

bu6mmorekxa [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [IOK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [JOK
https://m.edsoo.ru/39cd21f1

bu6mmoreka [JOK
https://m.edsoo0.ru/eal38763

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80

Bbu6muorexa [JOK
https://m.edsoo.ru/77df705a
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CuHres u TUAPOJIN3 TIETITHI0B

benku kak npUpoaHbIE TOIMMEPHI;

bu6mmoreka [JOK

o CTPYKTYpBI OCJIKOB https://m.edso00.ru/429e9899
. bu6mmoreka [JOK
% Xuiseciite cBoficTsa Geiion https://m.eds00.ru/6237306d
A3oTcoieprkaliie reTepoIuKInIecKre
93 coem/IHeHEH. HyKJIeI/IH(l;)BLIe KHCJIOTHL: bubnmorexa [JOK
https://m.eds00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTUIECKAs POJTh
[IpakTrueckas padota Ne 4. Permenue
94 SKCIEPUMEHTAIBHBIX 33J1a4 TI0 TEME bubnnorexa [JOK
"A3zoTconaepKaliue OpraHu4eCcKue https://m.edso00.ru/8e3c02d1
coeTMHEeHUS "
[IpakTrueckas padota Ne 5. Permenue
95 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"Pacno3HaBaHHue OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnn"
KontponbHas paboTa o teme
96 " A30TCO/IepIKaIIie OPraHUICCKIE bubmorexa LIOK
" https://m.edsoo.ru/ce561bc7
COETUHEHUS
OCHOBHBIC TIOHATHUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN 1 bubmmorexa [JOK
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALIHS U https://m.edsoo.ru/7aa63ebd
MOJTUKOH/ICHCAIUS
08 IInactmaccel. YTunuzanus u bu6nuorexa [JOK
nepepaboTKa MIacTUKa https://m.edso00.ru/82242e0f
99 DnacToMepbl: HaTypaJlbHbIN bubnnorexa [JOK
CUHTETUYECKHE KayuyKu. Pe3una https://m.edso00.ru/246103ec
100 BosokHa: HaTtypaibHBIe, bubmmorexa [JOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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HNCKYCCTBCHHEBIC, CHHTCTUYCCKUC.
HOHI/IMepH CIICHHAaJIbHOI'O Ha3HAYCHUA

[IpakTtuyeckas padora Ne 6. Pemenue
101 JKCIEPUMEHTANIBHBIX 337a4 110 TEME
"Pacnio3HaBaHue I1acTMacc M BOJIOKOH

"

O000I11IeHNE U CUCTEMATHU3ALIUS
102 M3y4EHHOI'0 MaTepuasa 1o TeMe
"BbICOKOMOJIEKYJISIPHbIE COEMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/5963a601

bu6nuoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6mmorekxa [JOK
https://m.edsoo.ru/6a22b1e8
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11 KIIACC

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

pecypcsl
AtoMm. CocTaB aTOMHBIX sAliep. XUMUYECKUN 1 bu6nuoreka [IOK
anemMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
CrtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmmoreka [JOK
KBaHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
Knaccugukarus XuMHUecKuX 3JIEMEHTOB (S-, 1 bubnuorexa [IOK
p-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
Pacnpenenenue 31€KTpOHOB 110 AaTOMHBIM 1 bu6nuoreka [IOK
opburansim https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIH aTOMOB
3neMeII{)TOB B OCHOE;-IOI\?I]II)/I BO30YKIEHHOM 1 bubmmorexa LOK

https://m.edso00.ru/8149e846
COCTOSIHUH
DIIeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnmoreka [JOK
DJIEKTPOOTPULIATEIBHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuonnueckas
cucTeMa XMMu4eckux a3nemeHToB 1. 1. 1 bubmuoreka [JOK
MenneneeBa, CBSI3b C COBPEMEHHOW TEOpPHUEH https://m.eds00.ru/16957c01
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU 1 bu6nuoreka [JOK
IIPOCTHIX M CIIOKHBIX BEUIECTB 110 IPYIIIAM U https://m.edso0.ru/f8468927
nepuoIam
Cucremaru3ans U 0000IICHUE 3HAHUH 110 1 bubmuoreka [IOK


https://m.edsoo.ru/59c112ee
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TEMEC

Buabsl xumuueckon cBA3U. MexaHU3MBI
00pa3oBaHMsI KOBAJICHTHON CBSI3H.

https://m.edsoo.ru/8fad2942

bu6mmoreka [JOK

10
Bonopoanas cBsa3b. MexMoneKyspHbie https://m.edso00.ru/5a8072af
B3aUMOJICUCTBUA
BaneHTHOCTh U BaJIeHTHBIE BOZMOKHOCTH

11 aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI bubmorexa [TOK

' P PYILYP htps://m. edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM

12 [IpencraBnenuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSX: COCTAB U HOMEHKJIIATypa https://m.edso0.ru/8c66b12a
BemectBa MoneKyasspHOTo 1

13 HEMOJIEKYJISIPHOTO CTPOeHUs. THIIbI bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 [lonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubnmnorexa [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPAx https://m.edsoo.ru/da2c70e4
WctruHHbBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIILIEHHBIE, PACTBOPHUMOCTh bubmorexa HOK

i1 > P P : https://m.edsoo.ru/e9ccdd8d

Kpucramioruapatst

16 Crioco0bl BBIpa)KEHUS! KOHIIEHTPAIHH bu6nuoreka [IOK
pacTBOPOB https://m.edso0.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH

17 ""MaccoBas J0JI1 paCTBOPEHHOIO BelecTna" bubnnorexa [JOK
Y P P \ ’ https://m.eds00.ru/785e0ab4

MOJISIpHAs] KOHIIEHTPALIMS

18 Knaccudukanus u HOMeHKIaTypa bu6nmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edso0.ru/bf9e108d

19 Cucremaru3ans U 0000IICHUE 3HAHUH 110 bubmuorexa [JOK

TEMEC

https://m.edsoo.ru/8d2c6a3a
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KonTponbnas padota no temam "CtpoeHue
aroma. [leproauueckuii 3aK0OH 1

bu6mmoreka [IOK
20 [Tepnoanueckas cucTeMa XUMHUYIECKUX
"o https://m.edso00.ru/70a60aa4
sanemenToB J[. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BermecTs"
Knaccudukanus XuMuueckux peakiuii B
HEOPraHWYECKON M OPraHUYeCKON XUMUU.
21 3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH Bubnnorexa LHOK
P ’ https://m.edsoo.ru/6335cdd2
COXPaHEHHUs U NPEBPAILEHUS SHEPTUH ITPU
XMUMHUYECKHX peaKIusax
99 TemuoBbie 3 (HEKTH XUMUYECKUX PEaKLIUH. bubnmoreka [JOK
TepmoxuMuueckue ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnuorexa [IOK
peaKkumii 1 TepPMOXMMHUYECKUM YPABHEHUSIM https://m.edso00.ru/87b13954
CKOpocTh XMMHUYECKOH peaklinu, e€
24 3aBUCUMOCTH OT Pa3IM4YHbIX (DaKTOPOB.
Karanus u kaTanuzaropsl
25 ["'oMOreHHbIe U reTepOreHHbIE PeaKIuu
[Tpaktuyeckas padora Ne 1 mo Teme "Bnusinue
26 a3JIMYHBIX (PaKTOPOB HA CKOPOCTh bubmorexa LIOK
P o P " P https://m.edsoo.ru/1facaldl
XMUMUYECKOH peakiiu
97 OOpaTtumbie U HEOOPATUMBIE PEAKITUH. bubnuoreka [JOK
XHUMHYECKOE PAaBHOBECHE https://m.edso0.ru/30952f9b
[Tpaktuyeckas padora Ne 2 o teme "Bnusinue
28 a37MYHBIX ()AaKTOPOB Ha MOJIOKEHHE Bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
XMUMHUYECKOTO paBHOBECHUS
29 DnektposnTrueckas auccounanus. CuibHbIe bubnmoreka [JOK

U ciaabble QJICKTPOJINUTHI. Cremnenb

https://m.edsoo.ru/5f766bdf
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Jucconruanumn

Nonnoe npoussenenue Boasl. Cpeaa BOJHBIX

bu6mmoreka [JOK

30 .B i H
pactsopos. Bozopoaustii noxazarers (pH) https://m.eds00.ru/3966ca89
pacTBopa
31 I'mnponus conelt. Peaknuu, nporexaromue B bubnuoreka [IOK
pacTBOpax 3JIEKTPOIUTOB https://m.edso00.ru/09d5a9bd
[TpakTuueckas pabora Ne 3 o Teme
32 "XUMHYEeCKHE peakllui B pacTBOpax bubmorexa LIOK
"p " P P https://m.edso0.ru/2e3daeb0
AEKTPOJIUTOB
33 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU. bubnmoreka [JOK
Baxuerime OKUCIUTENN U BOCCTAHOBUTEIHN https://m.eds00.ru/56226060
34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bu6nuoreka [IOK
Oananca https://m.edsoo0.ru/fb691387
35 DNEKTPOJIU3 paCTBOPOB U PACILIABOB BEILIECTB Bubmmorexa LOK
POJHS PACTBOPOS H P B https://m.eds00.ru/93fb97d2
36 Pemenwne 3a1a4 pa3TuvHBIX TUTIOB bubmmorexa LIOK
Aatp https://m.edso00.ru/5a859d16
37 Pemenwne 3a1a4 pa3TuvHBIX TUTIOB bubmmorexa LIOK
A8t p https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000ICHUE 3HAHUH 10 bubmuoreka [IOK
Teme "XuMHUYECKHe peakiuu' https://m.edsoo.ru/c161eb85
39 KonrponsHas padora no Teme "Xumuueckne bu6nuoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeramuios B [leproandeckoin
40 CUCTEME XMMHUYECKHUX 351eMeHTOB /1. U. bubnmoreka [JOK
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Du3nueckue CBOICTBA HEMETAIIOB
41 AnnoTponusi HeMeTauIoB (Ha puMepe bubnuoreka [JOK
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KHCIJIOPOJia, cepbl, hocdopa u yriepoia)

Bopopona: nonydyenue, pusnueckue u

https://m.edsoo.ru/ef92c91c
bu6mmoreka [JOK

42
XUMUYECKUe CBOMCTBA. ['mapuel https://m.edso0.ru/0aa8f613
["aytoreHsl: HaxXOXKIEHUE B MPUPOJIC, CITOCOOBI
43 MOJTy4eHusl, PU3NIECKUE U XUMUYECKHE bubmmorexa LOK
21 ’ https://m.edsoo.ru/4e223795
CBOICTBa
l"anorenoBonoponasl. Baxuenmme
44 KHACJIOPOACOIEPIKAIINE COETUHEHUS bubnnorexa [JOK
POACOACPAM s https://m.edsoo.ru/6b3255e6
rajJIoreHoB
JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI
45 MHOJIYYECHHUS TaJIoreHoB. IIpuMeHeHne Bubmiorexa HOK
y P B https://m.edsoo.ru/6971aca4
rajlIor€HOB U UX COECIUHEHUI
[TpakTuyeckas padora Ne 4. Pemenue
46 SKCIHEPUMEHTAILHBIX 3a/1aY 10 TEME bubmorexa [IOK
" P " 8 https://m.edsoo.ru/8b26fecd
T"anorens!
Kucnopon: mabopaTopHbie ¥ IPOMBIILICHHBIE
47 CHIOCOOBI MOTy4YeHUs, PU3nIecKue u bubnmoreka [JOK
xuMmuueckue cBoiicrBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCITIOpOJIa ¥ 030HA
bubmuoreka [IOK
48 OKCHIBI U TIEPOKCUIBI
a P a https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3iInyHbIX TUIIOB Enbmiorexa HOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKIEHUE B IIPUPOJIE, CIIOCOOBI
50 HOJI'I) YEHUS q)nanecxlfe II/)I XUMHYECKHE bubmmorexa [JOK
" ’ https://m.edsoo.ru/46afae16
CBOICTBa
bubnuoreka IIOK
o1 CepoBonopo, CyIbhUIbI 1

https://m.edsoo.ru/7c875999
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Kucnopoconepxaiiue COeAMHEHUS CEPBI.

bubmuoreka [IOK

52
Oco0eHHOCTH CBOMCTB CEpHON KUCTIOThI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5. Pemenue
53 JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u bubmmorexa LIOK
.. P " P https://m.edsoo.ru/0afb05e4
e€ COeTMHEeHUS
A3OT: HaX0XkJIeHUE B IPUPO/IE, CTIOCOOBI
54 MOJIy4YeHHUs1, PU3UIECKUE U XUMUYECKHUE bubnmorexa LIOK
2/ ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPHUJIBI
55 Kucnoponconepxaiue coeJUHEHNS a30Ta. bu6nuoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta U €ro COeTUHEHHI. bubnuorexa LIOK
A3oTHBIC y100peHus https://m.edso0.ru/129f5059
®docdop: HaxoKAEHUE B IPUPOJIE, CLIOCOOBI
dop PP bubmuoreka [IOK
S7 MOJTy4YeHHUsI, PU3UIECKUE U XUMHYECKHUE
: https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuast u hochun
58 Oxcunsl hocdopa, pochopconepxarne bu6muoreka [IOK
kucnoThl. Conu pochopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero coeAMHEHUH. bubnmoreka [JOK
docdopHbie y100peHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue
" Bbu6muorteka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TeMe "A30T U
| https://m.edso00.ru/8175ac3f
dbochop 1 ux coeTMHEHUS
VYraepod: HaX0XICHHUE B IPUPOJIC,
61 annof OITHBIE MOJTU(UKA En'pqmanewne u bubmmorexa LIOK
P Uﬂ T https://m.edso00.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMEHEHNE
62 Okcup yriepoaa(ll), okcun yrnepoma(1V), bu6muoreka [IOK
yrojbHas KUCJIOTa U €€ COIu https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3auvHBIX THIIOB bu6mmoreka [JOK
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Kpemunii: HaxoxaeHHEe B IPUPOJE, CIIOCOOBI

https://m.edso00.ru/6029b609

64 noTry4deHus1, GU3NIECKHUEe U XUMHUYECKHE bubmmorexa [JOK
2] ’ https://m.edso00.ru/143558ab
CBOICTBa
65 Oxcup kpemuus(1V), kpemHueBas Kuciora, bubnmnorexa [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7b1
. bubmunorexa LIOK
[TprMeHEeHNEe KPEMHUS M €T0 COSTMHEHUH.
66 C https://m.edsoo.ru/393cdac0
TERIO, CTO HOTYHCHHE, B CTeia https://m.edsoo.ru/5823cefb
67 Pemenue 3a1aq pa3iMaHbIX THUIIOB bubmorexa LOK
AP https://m.edso0.ru/b624f801
68 Cucremarm3anys U 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
teme "Hemeransr" https://m.edso00.ru/6e864db5
but6mmoreka [JOK
69 K 0 "H "
OHTpOJbHAs paboTa mo TeMe "Hemeranibt httos://m.edsoo.ru/d0484cT6
70 AHanmm3 pe3yJabTaToB KOHTPOJbHON paboThI, bu6nuoreka [IOK
KOPPEKIHS OIIHOOK https://m.edso00.ru/2b7e9510
[Tonoxxenue metaiuioB B [lepuoguyeckoii
71 CHUCTEME XUMUYECKUX IJIEMEHTOB. bubnuorexa [JOK
OcoOEHHOCTH CTPOCHHMSI JIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000JI04€K aTOMOB METaJJIOB
79 OO0mue puznyecKue CBOMCTBa METAJLIOB. bubnmoreka [JOK
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bubmuoreka [JOK
73 C . K
aBbl MeTaiuoB. Kopposust MeTaiiioB httos://m.edsoo.ru/42b87263
74 Pemenue 3amay pa3auvHBIX THIIOB bubmmorexa [JOK
AdP https://m.edsoo.ru/e3de37b6
75 DIIEKTPOXUMHUYECCKUN PsiJl HAPSHKCHUIMA bubmuorexa [JOK


https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTaiioB. O61Me criocoObl NOMyUeHUs
METaJJIOB

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

https://m.edsoo.ru/94eb377a

bubmunorexa LIOK

76 .
¢uznyecKkue 1 XuMHUYEeCKHe CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE POCTHIX BEIIECTB U UX
COEUHEHUI
Oobmas xapakrepuctuka MetamioB HA-
rpynsl [leprogudeckoit cuctemsl
77 XUMHYECKHUX AJIEMEHTOB. Maruuii U KaJibIuid: bubmuoreka [JOK
nosydyeHue, GU3n4ecKue 1 XUMHIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
HUX COeIUHEHUU
78 JKEcTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHUS Bubmaorexa ITOK
yerp https://m.edsoo.ru/c74bfae9
79 AJNIOMHMHHUI: TIOTy4eHue, (pu3ndeckue u bubmmoreka [IOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AmM@doTepHbIe CBOHCTBA OKCH/IA U TUIPOKCHIA
80 ATFOMUHUS, THIIPOKCOKOMIUIEKCHI alTFOMUHHSI buommorexa LIOK
> AP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHHE
81 Perienue 3a1au pa3au4HbIX THIIOB
ITpakTnyeckas padora Ne 7. Pemenue
bu6mmoreka [JOK
82 9KCIIEPUMEHTAJIbHBIX 33a4 110 TEME
" " https://m.edsoo.ru/27a4af43
MerTabl TIaBHBIX TOATPYIT
OO6mr1ast XxapaKTepUCTHKA METAJIJIOB TTIOOOYHBIX
. bubnuorexa [JOK
83 noarpynn (b-rpynm) [lepuoauueckoit

CUCTEMBI XUMHYCCKHX DJICMCHTOB

https://m.edso0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

DU3NYECKHE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [IOK

84
€ro COCJIMHEHUH, UX TPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwueriune coeMHEHUsT Maprasiia.
85 IlepmaHTraHaT Kajausl, ET0 OKACIUTEILHBIE bubmorexa HOK
pu ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckue 1 XUMHUYECKUE CBOMCTBA Keje3a
86 U ero coenuHenui. Ilonyuenne u npuMeHeHue bubmmorexa TIOK
’ y P https://m.edsoo.ru/1b7f8741
CILIABOB JKeje3a
87 DU3NUECKUE U XUMUUYECKHUE CBOMCTBA MEJIN U bu6mmoreka [IOK
€€ COeIMHEHMI, NX MPUMEHEHHUE https://m.edsoo.ru/2bc0f954
duznyeckne 1 XUMHYECKHE CBOMCTBA IIMHKA U
88 €ro COeIMHEHUN, UX IIPUMEHEHHNE bubmnorexa [IOK
’ p ’ https://m.edsoo.ru/b1f2beal
['uIpoKCOKOMITIIEKCHI ITMHKA
[IpakTuueckas padorta Ne 8. Pemenue
bub6mmorexa [JOK
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIT
90 Pemrenne 3amay pa3IN4HbIX THIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/a8b83d83
o1 O06001IeHNEe U cUCTeMaTH3aIusl U3y9eHHOTO bubnmnorexa [JOK
Marepuaa o teme "MeTanibr" https://m.edsoo.ru/e91fe975
bubmunorexa LIOK
92 KoutponsHas padora o teme "Meramint”
p p https://m.eds00.ru/83f63ea3
AHanu3 pe3yiabTaToB KOHTPOJIBLHOU pabOTHI, bu6nuoreka IIOK
93
KOPPEKIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B oOecriedeHuN yCTOHYHUBOTO
94 a3BUTHA dejioBeyecTBa. [10HATHE 0 HAYYHBIX bubmorexa HOK
p ' Y https://m.edso0.ru/080fe1f0
METOIaX UCCIIEI0BAHUS BEIIECTB
95 HayuHble npuHLMIIBI OpraHu3anuu bubnuorexa [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

XUMHUYECKOTO MTPOU3BOJICTRA.
[TpoMblIiIeHHbIE CTIOCOOBI MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHYECKOE 3arpA3HEHUE OKPY KAIOIIEH 1 bubnmoreka [JOK
Cpedbl U €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMUS 1 370pOBbE YesloBeKa. JIekapcTBEeHHbIE 1 bu6nuoreka [IOK
CpeAcTBa https://m.eds00.ru/a6552721
08 Xumus nuiy. Poab XuMuu B o0ecrieueHnu 1 bub6mmorexa [JOK
MUILEBON 6€30MaCHOCTH https://m.edsoo0.ru/1f7b5bd2
99 Kocmernueckue u nap@romMepHbIe CpeICTBa. 1 bubnuorexa LIOK
BberToBas xummus https://m.edsoo.ru/da4d2d5a9
X .B hIme
CTPOTEIILHKIE 1 KOHCTPYI https://m.eds00.ru/61669003
MaTepHuabl
Xumus B CENbCKOM X03siicTBE. Oprannueckue bubmuorexa [JOK
101 1
U MUHEpasbHbIE YI0OpEHUS https://m.edsoo.ru/fd39587d
102 CucreMaTuzaius 1 0000IIeHE 3HAHNI 110 1 bu6mmoreka [IOK
TeMe https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




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

« Xumus; yriayonaenHoe ooyuenue, 10 knace/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O61iecTBo ¢ orpaHudeHHON
0TBeTCTBEHHOCTHIO «JIPODAY; Axiinoneprnoe obiectBo «M3aaTenbeTBoO
«IIpocBemenue»

* Xumus; yrayonennoe ooyuenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO

((HpOCBGH_IeHPIC»

METOANYECKUE MATEPHUAJIbBI VIS YYUTEJA

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

Poccwiickas anextponHas mkodia https://resh.edu.ru/

Buneoypoxku https://videouroki.net/

Enunas xomnexnus nudpoBeix pecypcos http://school-collection.edu.ru/






