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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUK Ha YPOBHE CpeHero ooOiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusi(POIl COO), npencrapieHHbIX B DefepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TONOXkKeHU «CTparerun pa3BUTHSL BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
N3yuyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TaKxkKe s
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e ”HQOPMALIMOHHO-METOIMYECKasi, pealu3alus KOTOpoul  olecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3aIMOHHO-TUTAHUPYIOIIAs, KOTOpasi MPeayCcMaTPUBAET OMpPEICIICHHE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS U  TOCIEIOBATEIbHOCTU  HM3Yy4YCHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HTOroBOW arrectaniud B (OpME €AUMHOTO0 TOCYIapCTBEHHOIO
DK3aMEHa M0 XUMUH.



[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

e YCTAHABJIMBAET NHBAPUAHTHOE NPEIMETHOE COAEPKAHUE, 00s3aTeNIbHOE TS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduied, MpeaycMaTpuBaeT
pacrpeqieieHie W CTPYKTYpUPOBAaHHE €ro 1O KJaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeesieHHe yueOHOr0 BPEMEHHU, PEKOMEHIyEMOr0 TSt
U3YYEHUS OTIEIBHBIX TEM;

elipe/ylaraeT MPUMEPHYIO  IOCIEAOBATENILHOCTh  HU3YYEHHUS  y4eOHOTro
Marepuajia ¢ y4€TOM JIOTUKU MOCTPOECHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALMIO 1IEJIeH U 3aa4 U3yUYEHUs MpeaMeTa Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeNIbHOM
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
COJIep KaHMs IIpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMSM B IPOrpaMMe IO XMUMHH IMPELyCMOTpPEHA
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs y4eOHOTO MpeamMeTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpPeaIMEeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cHUCTEME
nudepeHupoBaHHOTO OOyUYEHMsI Ha ypPOBHE CPEIHEro OO0Iero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Yy4YeHHUsI HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKHUX JUCHUUIUIMH B By3aX W OpraHU3alUsAX CpelHero npodecCHOHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wM3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduih
oOyueHusi, B TOM YHCJIE C TIEPCIIEKTUBON MOCIEAYIOUIET0 NOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonaabHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
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dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe HA pelIeHHe 3a7ad
BOCIIUTAHUSA U COLMAIBHOTO PA3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alNK y4eOHOTO Tpyla |
OO0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngmyMu peaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOwmas u
HeopraHuyeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMUS 3TUX KYpCOB B IpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOTO W YrIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOIO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEAMHEHHUN HA OCHOBE PACIIUPEHUSA U YTITyOIeHUs
MPEJICTAaBICHUIA O CTPOSHUH BEIIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIU, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XMMUUYECKON KUHETUKU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckou
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS] C TOUKHU 3PEHUS IHEPTETUUECKUX M3MEHEHUH mpu €€ oOpa3oBaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHu3MOB e€ oOpas3oBanus. M3yuenue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHU 00
AIIEKTPOXUMHUYECKUX TPOIIECCaxX U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opranmdeckoll XMMHUHU TPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyONIEHHOTO YPOBHS M3YYCHHUS ISl KJIACCOB OMpeeaEHHOTro mpodus (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHHH K oOlel cucreme
IpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHHE CMEXHBIE peameTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(Pu3ndeckoro mnpoduius Oosbiioe
3HaYeHue OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmei xumuu. [lpu

4



U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, 3JIEKTPOJIM3a, IPEICTABICHUS O
CTPOCHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBLINKN yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae TOpeloCTaBiseTCS  BO3MOXHOCTh i Ooliee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPYy, TaKHUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OCJIKH, YIIeBOAbl, HYKJIECHHOBBIC
KUCJIOTH U Apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOWCTBAX IPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJIOB TO3HAHHUSA U OIBITA MPAKTUYECKOTO TPUMEHEHHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMHM MpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHUU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuIo TaKux LeseH, Kak:

e popMHUpOBaHUE TPEACTABICHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHHME CHCTEMBl 3HAaHMH, JIEKAIUX B OCHOBE XHMHUYECKOH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
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IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

 popmupoBanue y oOyyJaronmxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelieHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKHU C MO3HIINI 3KOJIOTHYECKOW 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M TMPOU3BOACTBEHHOMN JIEATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILECTB;

e yITyOJIEHHUE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB W
OOBSCHEHUS XWMUYECKHX SBJICHHWM, HMMEIOIIMX MECTO B TMPUPOJE, B
IIPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM KU3HM.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIUX
(GyHKUMHA LENOCTHOM CHCTEMbl CpEeIHEro oOuiero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera «XuUMHUs» Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

e BOCIIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K Tpoleccy TBOpPYECTBA B O0O0JIACTH TEOPETUYECKUX M MPUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHBAIIMM K OOYYCHHIO U TO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W CaMOBOCIHMTaHUIO  HAa  OCHOBE  YCBOCHHUS
0O0ILIEYeIOBEYECKHUX [IEHHOCTEM;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
criocoOHoCTe oOydaromuxcsi, (GOpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbI0 M MOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;



e popMHUpOBaHME YMEHHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIOTIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO6111ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX JIJIsl U3YYCHUS! XUMHUH Ha YTIyOJIEHHOM
yYpOBHE cpejaHero obiiero odpaszoBanus, coctaBiser 204 yacos: B 10 kiacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3W (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl Pa3IMYHBIX BHUAOB: pa3BEPHYTas, COKpalEHHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkuuoHagpHOM rpymme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUUECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENed MOJICKYJI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -



ruOpuan3anus aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XHWMUYECKUE CBOMCTBA AQJKAHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3allui,
JNETUIPUPOBaHMS, LIUKIU3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipencrasnenue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. Ocod0eHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIy4YEeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psiji ajakeHoB, oOmias Gopmysia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTPyKTypHas U
reoMerpudeckas (muc-TpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIUMU IPUCOCAUHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YeHUsl U MPUMEHEHHUE alIKaJUeHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHWHOB.
XYUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThiecKkue YrieBoaopoasl (apeHsl). ['omMosoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3ona. dusmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJLOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
Ooenszona. IlpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pUDOPMUHT, HUPOIM3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JleiicTBue Ha TraJOoTr€HNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENoud. B3auMoaelcTBUE TUTraIOTCHAIIKAHOB C MAarHUE€M W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBoJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa KaJjiis, B3aUMOJICUCTBUE AallETUJICHA C
aMMHMa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapYyKEHHE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE HTUICHA U
M3YUYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMACC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opranHndecKue coelMHeHH.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHUMH  KHUCJOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XUMUYECKUX CBOMCTB.

MHoroatoMHbie CHUPTHI — ATUJICHIVIMKONbL W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKlUM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
M HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE
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cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PHUILHOTO 3aMellleHusl.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJMyYEeHHs U T[PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
OenzonbHOTO sAnpa. Pusnueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (¢eHona.
Crioco0s! osTyueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorudeckue psifibl albJIerujioB U KETOHOB, oO0IIas
dopMyna, uzomMepuss U HOMEHKJIaTypa. DuU3MUecKHe CBOWCTBAa albAETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  PEAKLIHH
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIUN HA aJIbIETUIbI.
Crioco0b!I oJTyueHus: ¥ MPUMEHEHHUE albAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3o0Mepus u HomeHkarypa. dusndeckre cBocTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuuKanvM, peakUdd C YYacTHEM YIJIEBOJOPOIAHOIO paJHKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHON KHUCHOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KuCJOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTHHOBAsA, OJEHHOBAs, JUHOEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyYeHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenne, pU3ndecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEP AIIMX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B pUpoIe.

MBpbI1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMUYECKUE CBOMCTBA IITFOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U aJIbJETUIHOM
TpyNn, CHOUPTOBOE M MOJIOYHOKHCIOE Opoxenue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, ManbTO3a U
JaKkTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
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nucaxapuoB. Haxoxnenue B nmpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
JIMKOT€H M 1eiunofio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmala, TIJIMKOTeHa U
LEJUTI0J03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHE
CBOMCTBA Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs peakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUIIOJIO3BbI: TUIPOJIN3, MOJyYeHUE >PUpoB Leoa03bl. [loHsaTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBII HIENK).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
PacTBOPUMOCTb PA3JINYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TaHOJA C HATPUEM,
OKHUCJICHUE 3THUJIOBOIO CIIMPTA B AlbJETH] HA PACKAIEHHONM MEIHON IPOBOJIOKE,
OKHCJIEHHUE ASTHJIOBOTO CHHMpTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUU Ha albJeruabl (C THUAPOKCHIIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakumsa raunepuHa ¢
runpokcuiom meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJECICTBHE pacTBopa INOKO3bl ¢ ruiapokcugom menu(ll), Bzaumoneiicrsue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHUpThl U
(benonb», «KapooHOBbIE KHUCTOTHL. CIIOXKHBIE 3(DUPBD».

A3oTcoaepxaliye OpraHnvecKue CoeAUHeHUsI.

AMUHBI — OpraHlYecKue NMpou3BojHbIe amMmmHuaka. Kinaccudukanus aMHHOB:
anidaTtuyeckue W apoMaTUYECKWe; TIEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoennie MoJiekys, oOuias (Gopmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa ann(aTUUECKHMX aMHUHOB: OCHOBHbBIE CBOICTBA,
QJIKAJIMPOBAHUE, B3aUMOJCHCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOE BiIMsHUE TPy aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwIMH. CrocoObl
NOJly4YeHUsI M TpUMEHEHHE aaudaTHuecKux amMuHOB. llomyueHue aHuiIMHA U3
HUTPOOEH307Ia.

AmuHokucinoTel. Homenknatypa u uzomepusi. OTaenbHble IpeICTaBUTENHN Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @DU3Wyeckue CBONCTBA  aMUHOKHUCIIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpPHBIX  OpPraHUYeCKHUX
COCMHEHMM, peakuusi MOJMKOHACHCAlUM, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nonumepsl. [lepBuuHas, BTOpUYHAs W TpeTUUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA O€JIKOB: THAPOJIU3, JAEHATypauus,
KauyeCTBEHHBIE PEAKIIMH HA OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pacTBOpeHHE OENKOB B BOJE, JAeHATypauus OENKOB MPH HArpeBaHHUM, I[BETHHIC
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peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepkalue — opraHhueckue — coenuHeHus’» U «Pacmo3naBanue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3AIUS U MOJTUKOHICHCAIHS.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTHPOJ, TMOJUMETHIMETaKpWIAT, MOJUKapOOHATHI,
novdTWIeHTepedTanat). Y TWIN3alus U nepepadboTka miacTuKa.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIpHON (OpMYJIbI OPTaHUYECKOrO0 COequHEeHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OMpeseieHue JO0JM BBIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPCHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.
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®usuka: Marepus, aroM, DJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYHMHBI, C€IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHS,
Macca.

buonorusi: kierka, opraHusM, OHKOcuUcTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpodHBIH TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.

TexHoyorus: NUIIEBbIE IPOAYKTHI, OCHOBBI pPALMOHAJIBHOIO ITUTAHMUA,
MOIOIIIKME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noAypoBHHU. AToMHBIe opOuTanu. Kiaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB JIEMEHTOB MEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpyndnaM ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuUMHYECKass CBA3b. BuUIBI XUMHYECKOM CBS3U: KOBAJICHTHAs, HWOHHAs,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KpatHeie cBsizu. BomoponHasi CBS3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).
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[IpencraBneHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTAHABl. 3HAYeHHE KOMIUIEKCHBIX COCIMHEHHIA.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTpOEHUsSA.  THIIBI
KPUCTAIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. VictunHbie pacTBopsl. IpencraBinenue o
KOJUTOMJIHBIX pacTBopax. CmocoObl BBIpAKEHHUS] KOHIICHTPAIMH PaCTBOPOB:
MaccoBas J10JI BEIleCTBa B pacTBOpE, MOJIIpHAasl KOHILEHTpauus. HacpleHssie u
HEHACBIIICHHBIE PACTBOPBI, pACTBOPUMOCTb. KprcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelecTB. TpuBHaIbHBIC
HAa3BaHMS OTJEIBbHBIX IIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEAKUUNA B HEOPraHWYECKOHM M OpraHU4eCcKOM
XUMHUH. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPAICHUS
HHEPrUM MPU XUMUYECKUX peakuusx. TernoBbie 3Q(PEeKTsl XUMUYECKUX peaKLuil.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peaKiuy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

OOpaTtumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. (DAaKTOpBI, BIMAIOIINAE HA IIOJIOKEHHUE XHMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckass auccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpaibHas,
mienioyHasi. Bomopoausiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OxucauTens M BOCCTAaHOBUTENb. IIpomecchl OKHCIEHUS W BOCCTAHOBJICHHUS.
Baxnelnmme OKUCIMTENIM W BOCCTAaHOBUTEIH. MeETOH 3JIGKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX NPEBPALICHUN:
pa3oKEeHHEe NEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE pEeaklnii HOHHOTO 0OMEHa, OTpe/IesIeHNe
Cpeabl pacTBOPOB C MOMOINBK) HHIWKATOPOB, U3YYEHUE BIMSIHUSA Pa3IMYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHMHYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi Xummusl.

[lonoxxenne HemertauioB B Ilepuoaudeckod cuUCTEME  XMMHUYECKHUX
anemenToB J[.M. MenneneeBa u 0ocoOeHHOCTH CTpoeHUsI ux aToMoB. Dusznueckue
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CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢usnueckre W XUMHUYCCKHE CBOWMCTBA: PEAKIIUU C
METAJUIaMH W HEMETaJUIlaMH, BOCCTaHOBUTEIbHBIE CBOWCTBA. ['mapuusl
ToONNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxxnenue B mpupone, COCOObI MONydeHUs, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelne KUCIOpoACcoIepKallne
COEJIMHEHHUS rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOTyYEeHHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TMOMYyYEHHUS
kuciopoaa. OuU3NUECKUe U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. HaxoxaeHnue B TpUpPOAE, CIOCOOBI TMOJYYCHHS, (PU3UUECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcupn cepoi(lV), okcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucnoTel. [IpuMeneHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4yeHUs, (U3UUYECKUE U
XUMHUUYECKUE CBOMCTBA. AMMMAaK, HUTpUIbl. OKcHabl a3oTa. A30THUCTast U a30THAs
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azorta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cBoictBa. D@ochuapl u dochun. Oxcunsl (ocdopa, Gochopnas
kuciaora u e€ conu. [lpumenenue ¢ocopa u ero coenunHenuii. Pochopubie
ynoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojAE. AJIOTPOINHBIE  MOIU(DUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIHIECTB, OOPa30BAHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé€
colii. AKTUBUPOBAHHBIA Yyroyb, ancopOiusa. Dymiaepensl, TpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COEJIMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, CrnocoObl MOJy4YeHUs, (Pu3MUecKue u
xumuueckue cpoiictBa. Oxcuna kpeMuus(1V), kpemMHHEBass KHCIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckon CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J0UYEeK aTOMOB MeTawioB. OOmiue
dbu3ndeckue CBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIOB.
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DNEeKTPOXUMHUUYECKUNH psAn  HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPIHS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [loHatue o xoppo3un MeramwioB. CrmocoOBI 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuili u kamuii: mnonydeHue, (HUMYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

O6mast xapakrepuctuka metayioB |lIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTyYeHue, (PU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMQoTepHbIE CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB NoO004HbIX mnoarpynn (b-rpymnm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nyeCcKne U XMMUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarsl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [loJTydeHrE U IPUMEHEHHUE XpOMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla U €ro COEIWHCHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranma(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMmeHenue xemnesa
Y €T0 CILIaBOB.

Pu3nyeCcKrne 1 XMMUYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lomydyenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[Muuk: momydeHue, (GU3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA M TUJAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[prumenenue
IIMHKA U €r0 COCINHEHUM.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIeCTB U MX IMPEBpaIlCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3y4YeHUE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOYKHO HCIIOJIB30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejle3a C PacTBOpaMU KUCIOT U
HIEJI0YEHN, KAYECTBCHHBIE PEAKIIMH HA HEOPTraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IIUHKA C
pacTBOpaMu KHUCJIOT U WIEJOYEH, PEHICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TeMaMm
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«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«MeTasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX METOAaX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBaHUS.
HayuHble mpyUHIMITBI OpraHru3aliy XMMUYECKOTO Npon3BoACTBa. [IpombinieHHbIE
CIIOCOOBI MOYYEHUST BAKHEHUIITNX BENIECTB (HA MPUMEpPE MPOM3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliIeHHbIE CIIOCOOBI MOJIYYeHUsS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHNH SHEPreTUUECKO 0€30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeka. JlekapcTBeHHble cpencTtBa. IlpaBuna
MCIOJIb30BaHMUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMuu B pa3BUTUH METULIMHEI.

XUMHMSl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Poyb XumMuu B
o0ecrieueHnH NHUIEBOM 0€30M1aCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUsl MpPENaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XuMuUsl B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHnyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKu, CTEKJIO, KEpaMHKA.
Marepuansl 111 21eKTpOHUKHA. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BCII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEaKUUH, €CIM OJHO W3 BEIIECTB JAaHO B BHJE PACTBOpPA C OIPEICIEHHON
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B pPACTBOpE, MOJM BbIXOJA MPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTIACIbHBIX
MpEIMETaX ECTECTBEHHO-HAYYHOTO LINKJIA.
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OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
TEOpusi, 3aKOH, aHalU3, CUHTE3, KiIacCU(UKAIs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEepEeHHe, SIKCIIEPUMEHT, MOJIEb, MOICTUPOBAHUE.

dusuka: wmarepus, MHUKPOMHpP, MaKpOMHp, aToM, O3JEKTPOH, NPOTOH,
HEUTPOH, HOH, U30TOIIbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHbD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIN Ta3,
dbuznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

Bbuonorus: knerka, opranusm, sKocucremMa, ouochepa, MeTaboIM3M, MaKpo-
¥ MUKPOAJIEMEHTHI, OCJIKH, JKUPBI, YTIIEBOAbI, HyKIEHHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonorus: XuMu4eckasi IPOMBILIUIEHHOCTb, METAJULYpTusl, CTPOUTEIbHBIE
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl IPOMBIILJICHHOCTD,
dbapmaneBTUUeCKas MPOMBINIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX
IpernapaToB, MPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MaTepuaioB, OJICKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON MIESITEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHON JESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

TOTOBHOCTH OLIEHHBATh CBOE MOBEIAEHUE U TMOCTYIKH CBOMX TOBApPHUILIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIHUsX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW U  JPYrux BHUOAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;
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MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU CPENbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOIHON Cpene, YMEHHsI TPOTHO3UPOBATh HEOJATOMPUSTHBIC SKOJOTHUYCCKUC
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI MMM B MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAILHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeu(UKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MUPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKA, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTHM XHMMHHM JJIE  COBPEMEHHOMU
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHMM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpHl, B pEHICHUH TJI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUYECHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XHUMHUUYECCKHE 3HAHHS IS
peleHus Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYaIUsAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEIbHOCTH;
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TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOydYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (yHKIHOHATIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh IPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUU;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;
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YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTHUBHbBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJACIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJICIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TPOBEIACHMUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIlecca, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (opMynaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHUIO Pa3IuYHBIX
METOJI0B ITO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (Hay4dHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpPMAIIUM, HEOOXOAUMOW JJIsI  BBINOJHEHUS YYEOHBIX 3aja4
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH padoTe C
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATJTIATHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOIPOCHI [0 CYHIECTBY OOCYK/1ae€MOM TEMbI B XOJ€ IUAJIOra U/Uiu
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C MpPE3CHTAIUCH pe3yIbTaTOB IT03HABATCIBHOW JCSITCIBHOCTH,
TOJIYYCHHBIX CAMOCTOSTEIILHO HIIM COBMECTHO CO CBEPCTHHKAMU IIPH BBIMTOJTHCHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MTPAKTHUECKOH pabOThI MO MCCIICOBAaHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, pealnu3alliid y4eOHOro MpoekTa, U (GopMyIupoBaTh BHIBOIBI
10 Pe3yJIbTaTaM IPOBEAEHHBIX HCCACAOBAHHMM IMyTEM COIJIACOBAHUS TO3UIUH B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOI IO3HABATEJIbHYIO
NeSTENIbHOCTD, OMpefenss e€ Uenu W 3a7add, KOHTPOJIMPOBAaTh W IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JACUCTBUN MpHU
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOILICHKH.
HPEAMETHBIE PE3YJIbTATBI
[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbI IO XUMUU Ha yriyOJIEHHOM
YPOBHE Ha YpPOBHE CpelHero oOuiero o0pa3oBaHUs BKIIOYAIOT cCHelU(UYecKue
JUIs y4eOHOTOo mpeaMeTa «XUMHUs HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIMA
[0 OCBOEHUIO, MHTEPIPETAU U NpeoOpa3oBaHUIO 3HAHUM, BUABI €ATEIbHOCTH
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M0 IMOJIYYCHHIO HOBOI'O 3HAHWA W IIPHUMCHCHHUIO 3HAaHUU B Pa3IMYHbIX y‘{e6HBIX
CUTyalusAX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyalluAX, CBA3dHHBIX C xumuen. B
nporpamMme 10 XHMMHHU HTPCAMCTHBIC PE3YJIbTAThI IIPCACTABIICHBI 110 TIOAaM
HN3YyUCHU:I.

10 KJIACC

[IpeameTHBIE pE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

Cc()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKOH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00ECIEYEeHUU YCTOWYMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOU, SJHEPTETUYECKOU U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHHKOB DHEPIUH, B o0ecrnieueHnun PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNs, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE MMOHATHS — XUMUYECKUI 2JIEMEHT, aTOM, AP0 U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi aTOMHBIX OpOuTalield, HWOH, MOJEKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHbIN CKeneT, PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTpPAHCTBEHHas (reoMeTpuyecKkas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEpKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
W TpEBpalIEHUS DHEPrUM TP XUMHUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSI MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaX XHWMHUYECKHX pEeaKIud, TEPMOJAMHAMHYECKUX W KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbIN 3¢ ekt opuentanTsl | u |l pona);
(dakToNOrUYECKUe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyY€HHWH U OE30MacHOM
UCIIOJIb30BAaHNU BAXXHEHMIIMX OPTaHWYECKUX BEIHIECTB B OBITY U MPaKTUYECKOU
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NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO

POM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);
c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,

yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHSITHS MPU

OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHUI;
c(OpMUPOBAHHOCTH YMEHHIA:

WCITOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTABJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYI OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKIUi U PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIHMi  MOCPEACTBOM  COCTaBICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh, YMEHUN: yCTaHABIMBATH MPUHAICKHOCTh HW3yUEHHBIX
OPraHUYECKUX BEIIECTB 10 WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS I OTIEIBHBIX
IpeICTaBUTENICH OPraHWYeCKUX BEIIeCTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EeHoJ, (opManbAeTul, areTadbIerua, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJ XUMHYECKOW CBSI3H B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W WOHHAS CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytnepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHUSI,;

cOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTEepH30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU

27



COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dbopmy,

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M M-CBSI3U), B3AHMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHUKH YTIJIEBOIOPOIHOTO
CoIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTHYECKOEe TIPUMEHEHHUE TIPOTYKTOB TIepepadbOTKy;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPCHUH, MOJCITUPOBAHNH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs MIPUMEHSTD OCHOBHBIC orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3YUYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TIOHMMAHHUSI CYIIHOCTH MAaTE€pPUAIbHOTO €IMHCTBA MHPA,
WCITOJI30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DH3MUECKHX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCU€ThI MO HAXOXACHUIO XUMHYECKON
(GbOopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MPOYKTaM CrOpaHus, TUNIOTHOCTH Ta3000Pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH M OIEHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM |
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadoTKoOn
BCIIIECTB, MCIOIL30BaTh MOJYICHHBIC 3HAHUS JIJISI PUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYCCKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHWE CBOWCTB OPTraHUYECKHX
BEIIECTB, KAa4YECTBCHHBIE PEAKIMU YTIEBOJOPOIOB PA3IUYHBIX KIACCOB U
KHCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHUE HKCIIEPUMEHTATbHBIX
3alad 10 PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOIOACHUEM IPABHII
Oe3omacHOro oOpalleHusi ¢ BellecTBaMU U JabOpaTOpHBIM 00OpYIOBaHUEM,
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dbopMyIMpOBaTh IIEh HWCCJEAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yAbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEICHUs B OBITY U
TPYZIOBOW JEATEIBHOCTH B ILENSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJIHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpEeIEeIEHHBIX OPTaHUYECKUX BEILECTB, MIOHUMAas cMbIc nokazarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(OpMaIuio, nepepadbaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX U TO3HABAEMOCTH SIBJICHUUA MPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYECHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUECKOW W IHINEeBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILICHHMS K CBOEMY 370pOBbIO M IPUPOJIHOU

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIIMe TMOHATUS — XUMHUYECKUM JJIEMEHT, aToM, SJIpO aTroMa,

M30TOIIBL, JJIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TuOpuIu3alis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHCIIEHUS,
XUMUYECKasd CBA3b (KOBAJIEHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi peIEéTKa, XUMHUYEeCKas peakiusi, pacTBOpP, DIECKTPOJIMTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALUS, CTENEHb JUCCOLMALINY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOU 3(deKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKkLM, XHMUYECKOE PAaBHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHCCOLMALUHU, NEPUOINYECKUN
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3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
IPEBPAILECHUS SHEPTUUA NPH XUMUYECKUX PEAKLMSIX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JECUCTBYIOIIHMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JEKallMe B OCHOBE IIOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJICTAaBICHUA O MEXaHU3Max XUMHUYECKHUX
peakuui, TEPMOJMHAMUYECKMX W  KHHETHYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
WCITOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKON
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTEpHBbIC MPU3HAKU IMOHITHM,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMKMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c()OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHMM XUMHUYECKUX  pEaKLuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIACITBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHas,
WOHHAas, MeTaJUIMuecKasi, BOJOPOJHAs), THUN KPUCTAUIMYECKOM pPeIETKU
KOHKPETHOT'O BEIIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOH pEeIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKIUH 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTajau3aropa u
JPYTHE); CAMOCTOATEIHHO BIOMpATh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUN
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
N. MenneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHX OJJIEMEHTOB IME€PBOr0O—YETBEPTOrO MNEPHUOIOB
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Ilepunogmueckon  cucrembl  J[.MI.  MenneneeBa,  HCHOJNB3ys  INOHITHSA
«IHEPreTUYECCKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckor cucremsl [, .
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepus3oBaTh (ONHCHIBaTH)  OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  PAa3JIMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYILLIECTBOBAHUE T'€HETUYECKOU CBA3M MEXIY HEOPraHWUYECKUMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKAX PEAKIIUM;

c()OPMHPOBAHHOCTh yYMEHUS PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUuid; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  yPaBHEHHW;  pEakUud  TUAPOJIN3a;  pPEaKuui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

Cc()OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUsS] CKOPOCTM XHMMHMYECKOM PpEAaKUHUH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(bakToOpoB, a Tak)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluHu,
JeXalye B OCHOBE IPOMBIIUIEHHOTO IIOJIYYEHUs CEpHOM KHCIIOTBHI, aMMHAaKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; 1E€JIE€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUI O METOoJax Hay4dHOTo
MO3HAHUS SIBJICHUNA NOpUPOIbl — HAOIIOJEHUE, H3MEpEHUe, MOJEIIMPOBaHNUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BELIECTB
U 1 OOBSICHEHHS XHMHUYECKUX SBJICHHUH, HUMEIOIIMX MECTO B TMPUPOJE,
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKAa U B IOBCETHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIe€ 0OCO3HAHHOIO MOHUMAHHUS MAaTePUATIbHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHl: C HCHOJB30BAHUEM
IOHATHM «MacCOBasi OJIS BELIECTBA B PACTBOPE» U «MOJISIPHAs KOHLIEHTPALUA»;
Macchl BeleCTBa WM 00BbEMA Ta3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
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Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ deKrra
peaKIuy; 3HAYCHUS BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIAaHO B M30BITKE
(MMeeT mpHMECH); JOJIM BbIXOJA NPOAYKTa PEaKUHH; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUH  JIKCIIEpUMEHT  (MPOBEACHHE  peaKklMid  HOHHOTO  OOMeHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBbI) HWHIWKATOPOB, H3YyUYCHHUE BIIUSHUSI
pa3IUuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOW  pEakluu, pelieHue
DKCTIIEPUMEHTAJBHBIX 3a7a4 1o TemaM «Mertamme»y U «Hemeramne»y) ¢
COOJTIO/IEHUEM TpaBUiI 6€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (GopMyJIupoBaTh I1€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHOM (QopMe pe3ynbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTHh YMEHHI: COOIOATh MPABHIIA MOJb30BAHHUSA XUMHUYECKOM
MocyIol W JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIbBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3JI0POBbs, OKPYXKAIOIIECH MPUPOTHOM
Cpeabl W JOCTWXKEHUA €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICCTBUSI HA JKMBBIC OPTaHU3MBbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYILIECTBIISATh IICJICHANIPABICHHbBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, HTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHOpMaIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos HanpasJienust
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG pPOBHbIE)
KonTpoabubie IIpakTuuyeckue peajn3sannu
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI BOCIHUTATEJIbHOTO
NMOTEeHIHAJIA
Pa3znea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
JlyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHHE;
MaTPUOTHYECKOE
[IpenMer opraHuyecKoil XUMHUHU. BOCIIUTAHHE;
bubnuorexa
11 Teopus cTpOCHHS OPraHUYECKUX 8 ] ACTETUYECKOE
. HOK https://myschool.edu.ru
coequHenuii A. M. bytieposa BOCIIUTAHUE; TPYAOBOE
BOCITUTAHUE;
9KOJIOTMYECKOE
BOCITUTAHUE; LICHHOCTU
Hay4YHOTO TTO3HAHUSI.
Hroro no pasneny 8
Pa3nea 2. Yraesogopoasl
DcreTnyeckoe
BOCITUTAHUE; TPYIOBOE
21 [IpenenbHbIE YTIEBOAOPOABI — 5 bubnmnoreka BOCIIUTaHHUE;
' AJIKaHBI, IIUKI0aIKAHBI IHOK https://myschool.edu.ru = sxomornyeckoe
BOCITUTAHUE; [ICHHOCTH
Hay4HOT'O MMO3HAHUSI.
99 HenpenenbHble yrneBoaopoasl: 14 1 bubnuoreka OcreTnyeckoe
' QJIKEHBI, aJTKaIUEHBI, AIKHHBI IIOK https://myschool.edu.ru = BocmuTanue; TpymoBOE
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BOCIIMTaHNE,
JKOJIOTHYECKOE
BOCIIUTAHHUE; IICHHOCTH
Hay4HOT'O MMO3HAHUSI.

DCcTETUYECKOE
BOCITUTAHUE; TPYIOBOE

53 ApomaTudeckue yrieBogopoabl 8 bubnmoreka BOCITUTAHUE;
(apeHsr) IIOK https://myschool.edu.ru = sxomoruyeckoe
BOCIIUTAHKE; ICHHOCTH
Hay4HOT'O MMO3HAHUSI.
DCTETUYECKOE
[IpupoHBIE UICTOYHUKHU BOCTITATINE, TPYHOBOC
24 JTTIEBOIOPOIOB H X 4 bubmnoreka BOCITUTAHHUC;
IHOK https://myschool.edu.ru  skosoruueckoe
nepepadoria BOCIIUTAHKE; ICHHOCTH
HAyYHOTO MMO3HAHUS.
DcTeTnyYecKoe
BOCITUTAHUE; TPYIOBOE
25 l"anorennpon3BoiHbIE 4 bubnuorexa BOCITUTAHUE;
YTJIEBOJ0POIOB IHOK https://myschool.edu.ru = sxomoruyeckoe
BOCIIUTAHKE; IEGHHOCTH
HAyYHOTO MMO3HAHUS.
Hroro no paznery 35

Pasnen 3. Kuciiopoacoaep:xamue oprannyecKue coeInHeHUs

3.1

Cruprel. ®enon

11

bubmmoreka
IMOK https://myschool.edu.ru

OcTeTHYeCcKoe
BOCITUTAHHE; TPYIOBOE
BOCIIMTaHHUE;
SKOJIOTHYECKOE
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BOCIIMTaHHUEC, HEHHOCTH
HAay4YHOTI'O IMO3HAaHMUA.

3.2

3.3

KapOonunbHbIE COCAMHEHUS:

aNb/ICT U/l U KETOHBI.
KapOoHOBbIE KUCIIOTHI.
Crnoxuble 3¢pupbl. Kupsr

YrineBoanl

Hroro no pazneny

21

41

bubmnoreka
IHOK https://myschool.edu.ru

bubnnoreka
LIOK https://myschool.edu.ru

DcTeTHUecKoe
BOCITUTAHUE; TPYIOBOE
BOCIIUTAHUE;
9KOJIOTHYECKOE
BOCITMTaHHUE; LIEHHOCTH
Hay4HOT'O IMO3HAHUSI.

DcTeTHYecKoe
BOCIIUTAHUE; TPYAOBOE
BOCIIUTAHUE;
DKOJIOTHYECKOE
BOCIIMTaHUE; IEHHOCTH
Hay4HOTO ITO3HAHUSI.

Pasnen 4. A3oTcoaepskamme opranudeckne coeMHeHus1

OCTEeTHUECKOE
BOCITMTaHUE; TPYIOBOE

bubnunorexa BOCITUTAHHUE;
4.1 AMuHBI. AMUHOKHCIIOTEL. bemkn 12
IHOK https://myschool.edu.ru = sxomoruyeckoe
BOCITMTAHUE; [ICHHOCTH
Hay4YHOTO TMO3HAHUSI.
Hroro no pasneny 12

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

5.1

BricokomonekynsipHbIe
COEMHEHHUS

bubmmoreka
IMOK https://myschool.edu.ru

OcTeTHUecKoe
BOCIIUTAHHKE; TPYJIOBOE
BOCIIMTaHHUE;
9KOJIOTHYECKOE
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BOCIIMTaHHUEC, HEHHOCTH
HAay4YHOTI'O IMO3HAaHMUA.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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11 KJIACC

KosunyecTBo 4acos Hanpasiienust
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne /it Koutpoabubeie IIpakTuueckue peajin3anuu
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
paGOTbI paﬁo’rbl BOCIIUTATECJIBHOI'O
NMOTEHIHAJIA
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
HyxoBHO-
HPaBCTBEHHOE
BOCITUTaHUE;
Crpoenue aToma. NaTPUOTUYECKOE
ITepuoauueckuii 3aK0H U BOCIIMTaHUE;
bubnuoreka
11 Ilepuonnueckas cucrema 9 ) ACTETUYECKOE
LIOK https://myschool.edu.ru
XUMH4YECKHX 3aeMeHToB /l. 1. BOCIIUTAHUE; TPYIOBOE
Menneneena BOCHHUTAHNE;
JKOJIOTHUYECKOE

BOCIIUTAHUC, HCHHOCTHU
HAY4YHOI'O ITO3HAHUH.

DcTeTnyecKoe
BOCITUTAaHHE; TPYIOBOE
CrpoeHue BeniecTsa. 1 1 bubnuoreka BOCITUTAHHUE;
MHoroo0pasue BeliecTB ITOK https://myschool.edu.ru = skomoruueckoe

BOCIIUTAHUC, HCHHOCTHU

1.2

HAay4YHOI'O ITO3HAHUH.

OcTreTudeckoe
BOCIIMTaHUE; TPYIOBOE
bubnuoTeka BOCIIUTaHUE;

LIOK https://myschool.edu.ru = sxoaoruveckoe
BOCIIMTaHUE; [ICHHOCTH

1.3 XUMHUUECKUE PEeaKIUU 19 1 3

HAayY4YHOI'O ITIO3HAHMUH.
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Hroro no pazneny

Pasznen 2. Heopranuueckasi Xumusi

39

DCTETUUECKOE
BOCTIUTAHUE; TPYAOBOE

bubnunoreka BOCITUTAHHC;
2.1 Hemeramisr 31
IIOK https://myschool.edu.ru = sxomorugeckoe
BOCIIMTAHHE; IICHHOCTH
HAYYHOTO ITO3HAHMSL.
DcTeTnyecKoe
BOCITUTAHHE; TPYIOBOE
bubnunoreka BOCITMTAHUE;
2.2 Meraisl 23 ’
LIOK https://myschool.edu.ru = skomoruueckoe
BOCIIMTAHHE; IIEHHOCTH
HAy4YHOTO MTO3HAHUS.
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
DcTeTnyecKkoe
BOCIIMTaHUE; TPYIOBOE
31 MeTobl TO3HAHKS B XHMHH. 9 bubnuoreka BOCITUTaHUE;
' XUMHUS U )KH3Hb LIOK https://myschool.edu.ru = skomormueckoe
BOCITUTaHHE; IECHHOCTH
HAy4YHOTO ITO3HAHUS.
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienner

» Xumus, 11 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss MeToaudeckoe mocooue — 6a30BbIN YPOBEHbY - M.
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO01as XuMus B TeCTax, 3aa4yax, ynpaxuenusx. 11
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbHbie 1
MpoBepOYHbIe PaboThl K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronbHas kaura st
yuutensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumust 11 xnacc: HactonbHas kHUTa 1714
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yuednuky O.C.I'abpuensna,
I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kacey, - M.: Dk3aMmeH,
2019r.

9. O.C.I'abpuensn, N.I'.octpoyMmoB «XUMHUYECKUM dKCTIEpUMEHT B 1koJie 11 kimacey; - M.
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomiexius LIOP: IIpeameTHast KOUIEKIUS «XAMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTHI:
xumust. Kosteknust Poccuiickoro o01eo0pa3oBarTesibHOTO mopTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza NKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuyeckast XUMHsL: SJIEKTPOHHBINA YIEOHHK IS CPETHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUAMHUSI

http://www.chemistry.ru JlucraninonHas OJIMMITHAA 10 XUMHUH: TEJIEKOMMYHHUKAIHOHHBIH
00pa3oBaTeNbHBIN TPOCKT
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