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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpEJIHEro 0011ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusi(POIl COO), npencraBieHHbXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTernn pa3BUTHA BocHUTaHUs B Poccuiickoi
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B YCIOBUAX JIU(DPEepeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJDKEHNA OOy4YeHUs B OpraHu3auusax npodecCruoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIEJed, CoJepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeSICHUE: TPHUHIUMIIOB CTPYKTYPUPOBAHMS U TOCJIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtalM B (QopMe eIWHOr0 TOCYyAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacmpesesieHie W CTPYKTYpHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBHIA  0Oydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMeE MO XUMHH MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHs» OCTAaETC BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpOBaHHOTO OOYyYEeHUsI Ha YpOBHE CpeAaHero ooOIero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OPraHU3alUsAX CpelHEero npodecCuoHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCJIE C IePCIEeKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpPKaHUA 3TUX KypCOB B MpPOrpaMMe IO XHMMHU 3a OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHs MpeaAMeTa. JTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKON KUHETHKU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS] C TOUKH 3PEHUS DHEPTETUUECKUX U3MEHEHUH mpu e€ o0pa3oBaHUM U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoid XMMHUU NPHU PACCMOTPEHUHU PEAKIIMOHHOW CHOCOOHOCTU
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS M3YYEHHUS AJI KIacCOB oNpeaenéHHoro npodus (riiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWM) OKA3bIBAIOT BIMUSHHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl y4eOHOro maTtepuasia mo odmei xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMHUU M B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIU3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTH A Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTH U Apyrue. IIpm 3ToM 3HaHMA O COCTaBe M CBOWCTBAxX IPEACTaBUTEINIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJIOB TO3HAHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypar.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHMs, IPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MIO3HABAEMOCTH SIBJICHUW IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
00ecCreYeHnr palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHUCTEMBl 3HAaHHUW, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWU 711 OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIIMH SKOJIOTHUECKOI 0€30IMacHOCTH OCJIEICTBUI
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yriyOJIeHue  TPEJCTaBICHUNM O  Hay4YHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYECKHX SBJICHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHsSD» Ha  YyIIyOJI€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCICIOBAHUNM B XWMHH, (DOPMUPOBAHWE MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero odpazoBanus, coctaBiuser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHMSIX. THUMbl THOPUAM3AIMU aTOMHBIX OpOuTanen
yraeposa. Mexann3mbl 00pa3oBaHUs KOBAJIGHTHOH CBsI3W (OOMEHHBIN M JOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINA B OPTAHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(riaBneHue, OOYTIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuaIn3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckue cBONCTBa
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOAyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMoyiorudeckuii psii ankeHoB, obOmas (Gopmyna, HOMEHKIIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBAa AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIUU IPUCOCAVUHEHHMS, 3AMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMPSKEHHBIX JUEHOB. CroCOOBI MMOJIy4Y€HUs U IPUMEHEHHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XYWMHUYECKME  CBOMCTBA:  pEaKkUUM  NPHUCOCAUHEHUs,  JIHUMEepHU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIaTypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaAUKaNle, PEAKUWHA NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupoia. CrnocoObl MOIyYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YTJIEBOJIOPOAOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBanue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
n3ydeHue (pU3NIECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBOJAOPOJOB Pa3JIMUHBIX KJIacCOB (0OeclBeUMBAaHUE OPOMHOW WIH
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMJieHUE ¢ KoJutekiusamu «Hedpts» u «Yronby, ¢
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie oaHOAaTOMHBIE CcHUpThl. CTpoeHHe MoJeKyd (Ha mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUMUHU 3aMENICHUs, JeruapaTalud, OKHCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢uphl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (BU3UIECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3ME PEAKIUN HYKICOPUIHHOTO 3aMeEIICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
oenzonbHOTO sifpa. Dusmueckue cBoicTBa (deHona. OCOOCHHOCTH XUMHUYECKHUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoorHYecKkue psiibl alibIETHIOB U KETOHOB, O0IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco06blI ToTyueHus: ¥ MPUMEHEHHUE allbJIETUIOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHOoNeH08as KUCHoThl. CocoObl MOMYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKALIUX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, rajgakrosza, pubosa,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYECHUE B KU3HEAEATEIBHOCTH OpraHu3Ma. /ucaxapuapl: caxaposa, MaiabTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEeJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEPUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOTO CHHUpPTAa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHCIIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YEeHUsT U TNpUMEHEeHHe anudaThyeckux amuHOB. [lonydyeHue aHuIMHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCUHEHMM, peakuusi MOJMKOHICHCAllud, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH Ha OEIIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTCcolepKallue  OpraHuyeckue  coeauHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAWHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOIO Ha3HAYEHUSA (Tedmon, KEBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUs], ONpPENeNieHuE JOJM BbIXOJa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIA U TeTepOTPO(PHBIA TUIl MUTAHUSA, OpPOKEHHE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTHUs U JIJIMHA CBSI3U. [0NSIpHOCTD, HAITPABICHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCANHEHUN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MOJNEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacellleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus u katanu3aTopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HMX IPEBPALICHUN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW pEaKIuu M TOJO0KEHWE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpE KUCIOpOoa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAOpobl. BaxkHeumme KuCaopoacoaepKalime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopoga. Ouznyeckue U XMMHUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IpMeHeHune azora
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoxAeHWE B NpUpoAe. AJIIOTPONHBIE  MOAU(PUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKNO0, ero NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMUYCCKUN Psifl  HampsokeHud  MeTtamwioB.  OOmue  crnocoOswl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX OdJIeMeHTOB. Harpuit u kanmii: mnonydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, NPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COEAUHEHHUM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJTFOMUHUSA.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEeHHE cephl, ¢ocdopa, kKeiae3a, MarHusl B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1e04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHU3allid XUMHUYECKOTO MPOU3BOACTBA. [IpoMbIliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponps xumMuu B 00ecrieueHr YJHEPreTUUIECKON OE30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuia
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHu4ecKre U MUHEpaIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKUMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAaCCOBOM [JOJM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIIOJIb30BAHUE KAK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WUACAJbHBIA ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpPaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUs1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

AKOJIOTUYECKH 11€JIECO00PA3HOT0 OTHOIIEHUSI K TMPUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs BOIIPOCOB PAlMOHAIIBHOTO MPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKarolIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUALHOM KYJIbTYPbl, B PEIICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NeTETbHOCTY;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiicCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJisd KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOMIOAAaTh 3a XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIEeOBAaTEIbCKOW U MPOEKTHOM
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NoMyJsipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW [IJIi BBINOJIHEHUS Yy4eOHBIX 3aj1ay
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaau3alui yaeOHOTO POeKTa, U (OPMYITHPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIIeHHS ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIATE CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE caMoOaHaau3a MU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIIOYAIOT crenupuyecKue
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTyalUsX, CBI3AHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00€CTEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn PaIMOHAJILHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUA — XUMUYECKUI JIEMEHT, aTOM, AP0 U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHbIN 00BEM, YIJIEPOJIHBIN CKeNeT, (PyHKINOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHMW3Max XUMHYECKHX pEakKlUud, TEPMOJUHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIIOJIb30BaHUU BaXXHEMIIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh UX B3aUMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHECHHUIA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMHUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  TOCHEJICTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOATENIbHO IJIAHUPOBATh U MPOBOJAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COONIOAECHUEM MPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3aaueid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAayK W €€ poJIi B 00ECIEYCHUH YCTONYMBOIO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YEIOBEKa, a TaKxke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOAHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiiu, CKOPOCTh XUMUYECKON peaklii, XUMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHUN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUHU MO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB ME€PBOr0O—YETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opoUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapakTEepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUIECKOTO PABHOBECHS TIO]I BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€IeCO00pPa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUHA NpUpPOIbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
IKCMIEPUMEHT (PEabHBI U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUH C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIs BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALUsD»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOJIYKTa peaKIuu; OOBEMHBIX OTHOUIEHUHN
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TOMOIIBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTH 1€Jb  HCCIEAOBAHUS, NPEACTABISATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi uHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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https://m.edsoo.ru
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KapOonunbHble coeiMHEHUS: albIETHIbI U

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 bubmmorexa [IOK
https://m.edsoo.ru
a¢upsl. XKupbl
3.3 VYri1eBoIbI 9 bubmorexa HOK
https://m.edsoo.ru
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 bubmmorexa [TOK
https://m.edsoo.ru
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune aToma. [leprognueckuii 3aKoH
P PHOA bubnunoreka LIOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOroo0Opasue bubnnorexa [JOK
1.2 11 1
BEIIECTB https://m.edso00.ru
1.3 XUMHUYECKUE PEAKIITNH 19 1 3 bubmmorexa LIOK
https://m.edso00.ru
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemeramibl 31 1 3 bubmorexa HOK
https://m.edso00.ru
22 Meranms: 20 1 2 bubnxoreka LTOK
https://m.edsoo.ru
23 MeTamiss 2 but6mmorexa [IOK
https://m.edsoo.ru
24 ClIaBhL 1 but6mmorexa [IOK
https://m.edsoo.ru
Wroro no pazueny 54
Pa3nen 3. Xumusa u :Ku3Hb
3.1 Mertobl TO3HAHUS B XUMHUH. XAMHS U 9 but6mmoreka [IOK
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KHNU3Hb

https://m.edso0.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[Ipenmer u 3HauU€HHE OPraHUYECKOMN
bubmuorexa [JOK
1 XMMUH, TIPEJICTaBICHIE O MHOTOOOpa3uu 1
N https://m.edsoo.ru
OpPraHUYECKUX COEAMHEHUN
DJEeKTPOHHOE CTPOCHUE aTOMa yrilepoja
R bubmuorexa [JOK
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1
https://m.edsoo.ru
BasneHnTHbIe BO3MOXKHOCTH aToOMa yriepoJia
XuMuyeckas CBsi3b B OpraHM4ECKHUX

3 CoeIMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 bubnnoreka [JOK
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa https://m.edso0.ru
CBA3EH

4 Teopus cTpoeHUs OpraHUYECKUX 1 bubnnoreka [JOK
coenunennii A. M. byrieposa https://m.edso0.ru
Bunel nsomepun: ctpykTypHas,

5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubnuoreka [IOK
3¢ eKTH B MOJIEKyIaX OPTaHHYECKUX https://m.eds00.ru
COECIMHEHU I
[IpencraBnenue o kiaccuUKauy 1

bubmuorexa [JOK
6 cucrematrueckas Homenkiarypa (IUPAC) 1
https://m.edso0.ru
OpPraHMYECKUX BEILIECTB
7 Knaccudukanus peakiuii B opraHn4ecKkoi 1 bubnnorexka [JOK

XUMHNHU

https://m.edsoo0.ru
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Cucremaruzanys 1 00001IEHUE 3HAHUMT 10O

bubmuorexa [JOK

8 TeMe https://m.edso0.ru
AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast

9 (dbopMyIia, HOMEHKIIaTypa ¥ H30MEpus, bubnnoreka [HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru
CTPOCHUE MOJIEKYJI

10 dusnvecKkue 1 XUMUYECKHE CBOMCTBA bubnuorexa [JOK
AJIKaHOB https://m.edso0.ru

1 Haxoxnaenue ankano B npupoje. CriocoObl bubnuorexa [JOK
MOJIyYEHUSI U IPUMEHEHHUE aIKaHOB https://m.edso0.ru
[uknoankanel: oomast popmyna,

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH bubnnorexa [HOK
CTPOCHHUS U XUMHUYECKUX CBONCTB, CIIOCOOBI https://m.edsoo.ru
MOJIyYEHUSI U IPUMEHEHHUE
Pemenue pacu€THpix 3a1a4 Ha
oTmpeieJICHUE MOJIEKYIISIPHON (OpMYITBI

13 OPraHN4YeCcKOro BEUIECTBA MO MAaCCOBBIM bubnuotexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €0 https://m.edsoo.ru
cocraB. CucremaTtusanus 1 0000IIeHne
3HAHUMU 110 TeME
AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. bubmmorexa LIOK

https://m.edso0.ru
CTpyKTypHast 1 IMC-TPaHC-U30MEPUs
AJIKEHOB

15 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [TpaBuiio MapkoBHHUKOBA https://m.edsoo.ru

16 CriocoObl MoTydeHus: ¥ IpUMEHEeHUe bubmmorexa LIOK

https://m.edsoo.ru
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AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme

" bubnnoreka HOK
17 [Tonyuyenue sTuIEeHA U U3yYEHUE ET0
e https://m.edso0.ru
CBOICTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 onpeieICHUE MOJICKYIIPHON (OPMYITBI Bubmorexa ITOK
P Yp Py https://m.edso0.ru
OpPraHUYECKOTO BEIIEeCTBA
AJKaZMeHbl: CONPSKEHHBIE,
bu6mmoreka [IOK
19 W30JIMpPOBaHHbIC, KyMYJIHPOBaHHbIE.
https://m.edso0.ru
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XHUMUYECKUE CBOKMCTBA CONPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edso0.ru
21 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
aJIKaJIEeHOB https://m.edsoo.ru
AJIKUHBI: TOMOJOTHYECKUN psijI, oO1as
99 ¢bopmyia, HOMEHKJIATypa, JIEKTPOHHOE U bubnnoreka [JOK
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJL, https://m.edso0.ru
(bu3nueckue cBOcTBa
. bubnuoteka [JOK
23 XHUMHYECKUE CBOMCTBA aJTKUHOB
https://m.edso0.ru
24 KauecTBeHHbIEe peaklii Ha TPOMHYIO CBS3b bubmmorexa [TOK
P POMHYIO https://m.edsoo.ru
o5 CriocoOslI MoNTydeHus: U IPUMEHEHUE bubnmoreka [JOK
AJIKUHOB https://m.edsoo.ru
26 Pemrenne 3amad: pacu€rsl IO ypaBHEHUIO bubnnoreka [HOK
XUMUYECKOHN pPEeaKLUU https://m.edso0.ru
97 CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuorexa [JOK

TEMC

https://m.edsoo0.ru
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ApEeHBI: TOMOJIOTUYECKUH psif, o01Ias
(dbopMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U

bubmuorexa [JOK
28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
https://m.edso0.ru
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMeILCHUS https://m.edso0.ru
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
bubmuorexa [JOK
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB
https://m.edso0.ru
OeHzouna
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnnoreka [JOK
CTUpOJIa https://m.edso0.ru
Pemenue pacy€THbix 3a1a4 Ha
32 oTpe/IeJICHUE MOJICKYJIIPHON (OPMYITBI bubnmorexa LHOK
P YPp pMY https://m.edso0.ru
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl TOTy4eHUs1 U TPUMEHEHNE bubnuoteka [JOK
apeHoB https://m.edsoo.ru
34 ['enetnyeckas CBSI3b MEXKAY PA3IUYHBIMU bubnmnoreka [JOK
KJIacCaMH YIJIEBOAOPOIOB https://m.edso0.ru
Pacu€tbl mo ypaBHEHUSIM XUMHUYECKUX
. bubnuoteka [JOK
35 peakuuii. CucremMaTu3zanys u 00001eHe
N https://m.edsoo.ru
3HAHUU TIO TeMe
36 [Ipupoanstii ras. [lomytHbie HEDTAHBIE bubnnoreka [HOK
rasbl https://m.edso0.ru
37 KameHHbI#1 yrosib 1 NpoIyKThl €ro bubmuorexa [IOK
nepepadoTKu https://m.edso0.ru
38 Hedtb u ciocoOb1 €€ nmepepaboTKu. bubmmoreka [JOK

HedrenepepabarbiBaromiue npeanpusTus

https://m.edsoo0.ru
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Camapckoii obnactu.llpumenenune
MPOIYKTOB MepepaboTKu HEPTH

I'enetnueckas CBA3b MCXKAY pa3JInIYHbIMU

bu6mmorexa [IOK

39
KJIaCCaMU YIJIEBOAOPOJOB https://m.edso0.ru
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 ANEKTPOHHOE CTPOEHHE; peaKluu bubmmorexa [TOK
P P P https://m.edsoo.ru
3aMeleHus TajoreHa
JeiicTBue menouei Ha
. bubnuorexa [JOK
41 raJloreHIIpor3BoIHbIE. B3anmoseiicTpue
https://m.edsoo.ru
JIUTaJIOTeHAIKAHOB C MAarHUEM U IIHHKOM
4 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnuorexa [JOK
pazneny "YrieBoaopoasr" https://m.edso0.ru
43 KontponbHas paboTa o teme bubnnoreka [JOK
"VYrneBomopoasr" https://m.edso0.ru
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psizl, oOmiast popmyna
’ ’ Bbubmoreka LIOK
44 CTPOEHHE MOJIEKYJ, U30MEpPHS,
https://m.edsoo.ru
HOMEHKJIaTypa, Kiaccuukamus,
¢u3nueckue cBoicTBa
45 XHWMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru
46 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnuorexa [JOK
OJIHOATOMHBIX CITUPTOB https://m.edsoo.ru
[IpocTeie 3¢upsl: HOMEHKIATYpaA U
bubmuorexa [JOK
47 M30MepHsl, 0COOEHHOCTH (PUBNYECKUX U
. https://m.edsoo.ru
XUMHUYECKUX CBONCTB
48 MHOroaToMHsbI€ CIIUPTHL: STUICHITIMKOJIb U bubnnorexka [JOK

TJIIMLOCPHH, UX (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKHEC

https://m.edsoo0.ru
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CBOMCTBA

49 CriocoObI TTOTy4eHUsI ¥ IPUMEHEHNE bubnnoreka [HOK
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru
50 @DeHoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE bubnmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru
. bubnmoreka [JOK
51 XuMHYecKue CBOMCTBa (heHoa 1
https://m.edsoo.ru
59 CriocoObl MoTy4eHus1 U IPUMEHEHUE bubnuorexa [JOK
(dheHona https://m.edso0o.ru
[IpakTnueckas padora Ne 2. Pemenue
bubmuorexa [JOK
53 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
" " https.//m.edso0o.ru
CrupThl U HEHOITBI
54 CucremaTu3zanus 1 0000IIeHHE 3HAHUN IO bubnnoreka [JOK
TeEMe https://m.edsoo.ru
AJBAETUABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bubnuoteka [JOK
rOMOJIOTHUYECKHE psijibl, 0011as popmyia, https://m.edso0.ru
M30MepHsl © HOMEHKJIATypa
56 ATNbIeruipl ¥ KETOHBI: (PU3NUECKUE bu6mmorexa [IOK
CBOMCTBA; peaKkLMK IPUCOCIUHEHUS https://m.edso0.ru
57 Peaknnu okucIIeHHs 1 Ka4eCTBEHHBIC bubmuorexa [JOK
peakuuy abJAETHI0B U KETOHOB https://m.edsoo.ru
58 CriocoOslI MONTyueHUs aIbJICTHIOB U bubnuorexa [JOK
KETOHOB https://m.edso0.ru
OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
bu6mmorexa [IOK
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS UX
https://m.edso0.ru
MOJIEKYIT
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmuorexa [JOK
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KHCJIOT, UX (pu3nyecKue CBOMCTBA

https://m.edsoo0.ru

XUMUYECKUE CBOMCTBA MPEACTbHBIX

bu6mmoreka [IOK

61
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru
Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
bubmuorexa [JOK
62 KHCJIOThI. MHOT0OOpa3ue KapOOHOBBIX
https://m.edso0.ru
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMIPEACIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubnmorexa LHOK
P > TP P https://m.edso0.ru
kucnot. [IpencraButenu BHICIINX
KapOOHOBBIX KUCIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnnorexa [HOK
KHCJIOT https://m.edso0.ru
65 CriocoObl MoTy4eHUs: U IPUMEHEHUE bubnnoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru
CrnosxxHble 3(UpBI: TOMOJIOTUYECKUHN PSJT
66 obmrast popmyra, U30MepHs U ’ bubmmorexa [IOK
PMyId, P https://m.edso0.ru
HOMEHKJIaTypa
67 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
3¢upoB https://m.eds00.ru
Pemennie pacu€THBIX 3a7a4: IO YPABHEHUIO
68 XMMHYECKON PEaKIuu, Ha ONIPEACIICHUE bu6mmorexa [IOK
MOJICKYJIIPHOHM (hOPMYJITBI OPTaHHIECKOTO https://m.edsoo.ru
BelecTBa
[IpakTnueckas pabora Ne 3. Pemenue
bubmuorexa [JOK
69 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edso0.ru
Kap6onoBsie kucnotbl. CioxHbIE d3PUPbI
70 XKupsr: crpoenue, pusndeckue u bubnuorexa [IOK
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XUMHUYECKHUE CBOMCTBA (TUAPOITH3)

https://m.edsoo0.ru

OcoOEHHOCTH CBOWCTB JKUPOB,

bu6mmoreka [IOK
71 COJIEprKaIlMX OCTaTKH HEIPEIEIbHBIX
https://m.edso0.ru
XKHUPHBIX KHCTOT. JKupsI B mpupoie
MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
. bu6mmoreka [IOK
12 KHCJIOT, MX Mololiee aercTeue. ITonsaTue o
https://m.edso0.ru
cuHTeTHYeCKUX Motonux cpeactBax (CMC)
I'enetnueckas CBSI3b YII€BOJAOPOIOB U
73 KHCIIOPOJICO/IEPKAIUX OPraHNYEeCKUX bubmmorexa OK
P P P https://m.edso0.ru
BEIIECTB
74 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX bubnnorexa [JOK
peakuuii https://m.edsoo.ru
75 CucremaTu3anus 1 0000IIeHHEe 3HAHUH TTO bubnnoreka [JOK
TeMe https://m.edso0.ru
OO01mas xapakTepucTUKa YTIeBOI0B U
76 Knaccn(bml:aunﬂp neBozlzll; (MOHO-, TH- 1 bubmorera [TOK
4 ’ https://m.edso0.ru
MOJIMCaXapUIb)
77 Mounocaxapupl: (pu3NYeCKrue CBOMCTBA U bubnnoreka [JOK
HAXO0XJECHUE B IPUPOJIE https://m.edsoo.ru
78 [IpumeHneHue rioKo3bl, €€ 3HaUeHuE B bubnuoreka [IOK
KU3HEEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru
Jlucaxapuabl: caxaposa, MaJibTo3a U
P P Bu6nnorexa LIOK
79 nakto3a. Haxoxnenue B npupoe u
https://m.edsoo.ru
MIPUMEHEHHE JHCaXapHI0B
[Tonmcaxapupl: CTpOSHUE MaKPOMOJIEKYIT,
. bubnmuorexa [JOK
80 (u3nUecKre U XUMHUYECKHE CBONCTBA,
https://m.edso0.ru
MIPUMEHEHUE
81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX bubnnorexka [JOK
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Pemrenne pacueTHsIX 3a1a4 Ha

https://m.edsoo0.ru

bubmuorexa [JOK

82 OIIpEIeIEHNE OJIM BBIXOa IIPOAYKTA
P POIyX https://m.edso0.ru
peaKkiuu OT TEOPETHUECKU BOZMOKHOIO
83 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
pasaeny https://m.edsoo.ru
KonTponbhas pabota no teme
" bubnnoreka [JOK
84 Kucnoponcoaepsxkaiiue opranndeckue
| https://m.edso0.ru
COCITUHEHUS
AMUHBIL: K1accu(UKalus, CTpOCHHE
85 MOJIeKYJI, o0mas hopmyiia, nzoMepus bubnmorexa LOK
Y, pMYyITa, P ’ https://m.edsoo.ru
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
86 XUMUYECKUE CBOWCTBA ATH(PATHICCKUX bubnuorexa [JOK
aMHUHOB https://m.edso0.ru
87 AHWINH: CTPOEHUE aHUJIMHA, 0COOEHHOCTHU bubnuoreka [IOK
XMMHYECKHUX CBOWMCTB aHUJIMHA https://m.edso0o.ru
88 CrniocoOsl MosTyueHus: U pUMEHEHUE bubnuoteka [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 u3zomepusi, puznyeckre cBoicTBa. bubnnoreka [JOK
OTtnenbHbIE IPEACTABUTENH 0L https://m.edsoo.ru
AMUHOKHCIIOT
XuMHYECKHEe CBONCTBA aMUHOKHCIIOT, MX
bu6mmorexa [IOK
90 OHMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT.
https://m.edso0.ru
CuHTe3 ¥ TUJIPOIN3 TENTHIOB
01 benku kak npupoHbIe TOTUMEPHI; bubmuorexa [IOK
CTPYKTYpPHI O€ITKOB https://m.edsoo.ru
92 XuMHUECKHE CBOMCTBA OEIIKOB bu6mmoreka [JOK
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A30Tc0;[ep>1<amne reTCPOUHKIINYICCKHUC

https://m.edsoo0.ru

bubmuorexa [JOK

93 coennuenus. HykjIeMHOBBIE KUCIOTHI:
YK https://m.edsoo.ru
COCTaB, CTPOCHHE U OMOJIOTHYECcKast poiib
[Tpaktuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
"A3o0TcoepKalliue OpraHnuecKue https://m.edsoo.ru
coenuueHus"
[IpakTnueckas padora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru
coeqrHeHnin"
KonTponbhas padota no teme
" bubnuoreka [IOK
96 A3oTCoIepKaIie opraHnIecKue
\ https://m.edsoo.ru
COCITUHEHUS
OcHOBHbIE TOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUN U bubnnoreka [JOK
METO/Ibl UX CUHTE3a —TIO0JIUMEPU3ALUS U https://m.edsoo.ru
TTOJIMKOHICHCAIIHS
08 [MnactMaccel. YTunuzaius u nepepadoTka bubnuoteka [JOK
IIJIaCTUKA https://m.edsoo.ru
99 DJ1lacTOMepbl: HATYpaJbHbIM CHHTETUYECKUE bubnuorexa [JOK
Kaydyku. Pe3una https://m.edsoo.ru
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
bubmuorexa [JOK
100 cuHTeTnueckue. [loammeps! crienuaibHOTO
https://m.edso0.ru
Ha3HAYCHUS
101 IIpakTuyeckas pabora Ne 6. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCME

https://m.edsoo0.ru
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"Pacrio3zHaBaHue miracTMacc U BOJIOKOH"

102

O0001IeHrEe U cUCTEMAaTU3ALU
M3YYCHHOTO MaTepuaa 1o TeMe
"BbICOKOMOIEKYJISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
°
Jr:[;-n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yTjI‘eHI/lﬂ :)Ig[?a[:():a:fenbﬂble
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnnoreka [HOK
3nemMeHT. M30Tonsl https://m.edso0.ru

5 CtpoeHue IEKTPOHHBIX 000I0YEK aTOMOB, 1 bubnnorexa [HOK
KBaHTOBBIE UMCIa https://m.edsoo.ru

3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-aemeHTHI) https://m.edso0.ru

4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIsIM https://m.edso0.ru
ONeKTPOHHbIE KOH(UTYpaIIK AaTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 bubmmorexa [OK

https://m.edso0.ru

COCTOSTHUU

6 DIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubnmnoreka [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.eds00.ru
Ilepuoanueckuii 3akoH u [lepronnueckas

7 crucTemMa XuMudeckux anemeHToB J1. U. 1 bubmuorexa [JOK
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN https://m.edso0.ru
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

8 XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMH 1 bubnmoreka [JOK
MPOCTBIX U CJIOXKHBIX BELIECTB [0 IPyIIaM U https://m.edso0.ru
nepuoiaM

9 CuctemaTtu3anus ¥ 0000IEHUE 3HAHUH 110 1 bubmuorexa [JOK
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TEMEC

https://m.edsoo0.ru

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6mmorexa [IOK

10
Bonoponnas cBsa3b. MexMOJIEKYIIIpHbIE https://m.edsoo.ru
B3aWMO/ICVCTBHUS
BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH Eu6 10K

. nonnoTeKa
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPbI
https://m.edsoo.ru
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12 [IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa
BemecTBa MOJIEKYIIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru
BEIICCTB

14 [TonsaTHE O AUCTIEPCHBIX CUCTEMAX. bubnmnorexa [JOK
IIpencraBienue 0 KOTIOUAHBIX PaCTBOPAX https://m.edsoo.ru
HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U Eub 1OK

noJInoTEeKA

15 HEHACBILICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru
Kpucramnornaparst T '

16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru
Pemenue 3a1ay ¢ ucnosnb30BaHUEM MTOHSITHHA Eub 1OK

N nonuoTexa

17 "MaccoBas J10J151 paCTBOPEHHOTO BemecTna',

Y " https://m.edso0.ru
MOJIIpHasi KOHLIEHTpaIus

18 Knaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 bubnnorexka [JOK

TEMC

https://m.edsoo0.ru
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KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1

bubmuorexa [JOK
20 [Tepuonnueckas cucTeMa XMMHYECKUX https://m.edsoo.ru
snementoB JI. U. Menneneepa", "Crpoenue o '
BemecTBa. MHOroo6pasue BemniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHMYeCKOW U OPraHMYeCKOW XMMUU.
bu6mmoreka [IOK
21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
https://m.edsoo.ru
COXPaHEHMsI U IIPEBPALIEHUs] SHEPTUH NIPU
XUMHUYECKHX PEeaKLUIX
99 TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii. bubnnorexa [HOK
TepMoxuMuueckre ypaBHEHUS https://m.edso0.ru
93 Bpruucnenus no ypaBHEHUSIM XUMHYECKUX bubnuoreka [IOK
pEAKUHI U TEPMOXUMUYECKUM YPABHEHUSIM https://m.edso0.ru
CKOpOCTbh XMMMUYECKOH pPEaKLH, €€
bu6nmoreka [JOK
24 3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
https://m.edsoo.ru
Karanu3z u xatanu3aTopbl
bu6nmoreka [JOK
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
https://m.edsoo.ru
[Tpaktuyeckas padora Ne 1 o teme
" bubnuotexa [JOK
26 Bnusinue pa3nuuHbIX GakTOpoB Ha
. | https://m.edso0.ru
CKOPOCTh XUMHUYECKOW peaKuu
97 OGpatumbie 1 HEOOpATUMBIE PEAKITHH. bubnuorexa [JOK
XUMHUUYECKOE PABHOBECHUE https://m.edsoo.ru
[TpakTrueckast padota Ne 2 o Teme
" bubmuorexa [IOK
28 Bnusinue pa3nuyHbix pakTOpoB HA
\ https://m.edsoo.ru
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
29 OnexrponauTnueckas aquccounuanusi. CunbHbIe bubnuorexa [IOK
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U ciia0bie AIIeKTponuThl. CTeneHb
JICCOLIHAIINN

https://m.edsoo0.ru

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

bu6mmoreka [IOK

30 acTBOpoB. Bomopoanstit mokazatens (pH
P P HOPOA (PH) https://m.edso0.ru
pactBopa
31 I'maponus coneit. Peakiuu, npotekaronue B bubnnoreka [HOK
pacTBOpax AJIEKTPOJIUTOB https://m.edso0.ru
[TpakTiueckast pabota Ne 3 o teme
32 "XUMHUYECKHE PEAKLINU B PaCTBOPax bubnmorexa LHOK
up P P https://m.edsoo.ru
JIEKTPOIIUTOB
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC
. bubnuorexa [JOK
33 peakuuu. BaxHewme OKUCIUTEH U
https://m.edso0.ru
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnnoreka [JOK
OanaHca https://m.edso0.ru
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edsoo.ru
bu6mmoreka [IOK
36 Pemenue 3ana4 pa3nnyHbIX TUIIOB
https://m.edso0.ru
bu6nmoreka [JOK
37 Pemienue 3a1au pa3nuyHbIX TUIOB
https://m.edso0.ru
38 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO bubnmuorexa [JOK
TeMe "XuMuueckue peakiuu' https://m.edsoo.ru
39 KonTponbhas pabota no teme "Xummuueckue bubnnoreka [HOK
peakuun" https://m.edsoo.ru
[Tonoxenue Hemeramios B [lepuoanueckoit
bu6mmoreka [JOK
40 cHUCTeME XMMUYeCKuX anemMeHToB /1. U.

MeHnnieneeBa 1 0COOEHHOCTU CTPOEHUS UX

https://m.edsoo0.ru
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aToMoB. PU3NYECKHE CBOMCTBA HEMETAJIJIOB

41 AnoTponusi HeMETauIoB (Ha IpuUMeEpe bubmuorexa [JOK
KHCITIOpoJ1a, cephl, hocdopa u yrieposaa) https://m.edsoo.ru
42 Bopopon: nonyuenue, pusudeckue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA. [ napu bl https://m.edsoo.ru
l"anoreHsl: HAX0XKACHKUE B IPUPOJIC, CIIOCOOBI
43 oJIyue busnueckue oo eCKHe bubmorexa OK
MOJIYYCHUS, GU3UICCKUE U XUMHUYCCKU
Yq https://m.edsoo.ru
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue
44 P bubmuoreka [JOK
KHCJIOPOJICOICPKAIINE COSTUHEHUS
poACOAEpatl A https://m.edso0o.ru
rajoreHOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
45 patop P I e bubmuoreka [JOK
MOJTy4eHHS TajioreHoB. [IpumMene
i p N https://m.edsoo.ru
rajJjiOr¢HOB U UX COCAUHCHUI
[TpakTnueckas padora Ne 4. Penienue
P P bu6mmoreka [IOK
46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
" https://m.edso0.ru
"T"anorensl
Kucnopon: nmabopatopHsie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHHUS, bubnnoreka [JOK
dbuznueckue u xumudeckre ceoicTBa. O30H. https://m.eds00.ru
[TpuMmeHeHne KUCIopo/ia U 030Ha
bu6mmorexa [IOK
48 OKCHUIBI U IEPOKCHIBI
A P s https://m.edsoo.ru
bu6mmorexa [IOK
49 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.edsoo.ru
Cepa: Hax0XJICHHE B IIPUPOJIC, CITOCOOBI
P PP bu6mmoreka [IOK
50 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE

CBOMCTBA

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

51 CepoBoopoa, CYyIb(MHUILI
POBOZOPOZ, CYIbHHA https://m.edso0.ru
59 Kucnopoacoaepxaniye COeIMHEHNS CEPBI. bubnmoreka [JOK
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru
[IpakTuueckas padora Ne 5. Pemenue
" bubmuoreka [JOK
53 IKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
. " https://m.edsoo.ru
€€ CoeTMHEeHUS
A30T: HaX0XJIeHHUE B IPUPO/IE, CIIOCOOBI
bubmuorexa [JOK
94 NOJTy4YeHUsI, PU3NIECKUE U XUMHUYECKHE
M https://m.edsoo.ru
CBOMCTBAa. AMMHAK, HUTPHU/IbI
55 Kucnopoaconepsxaiue coeqMHEHHs a30Ta. bubnnoreka [JOK
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI https://m.edso0.ru
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubnnorexa [HOK
A3oTHBIE yoOpeHus https://m.edsoo.ru
®docdop: HaXO0XKICHHUE B PUPOJIE, CITOCOOBI
dop PP bubmuorexa [JOK
o7 MOJIy4eHUsl, PU3NYECKUE U XUMUUECKHE
o https://m.edso0.ru
cBoiictBa. @ochunbl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmnorexa [JOK
kucnoTel. Comu pochopHO KUCTOTHI https://m.edso0.ru
59 [Tpumenenue pochopa u €ro coeAUHEHHH. bubnnoreka [JOK
®dochopubie ynoOpeHus https://m.edsoo.ru
[TpakTrueckast paborta Ne 6. Pemenue
" bubnmoreka [JOK
60 IKCIIEPUMEHTAIILHBIX 337124 10 TeMe "A30T U
, https://m.edso0.ru
dbocdop 1 ux CoOeTMHECHUS
Yriepoa: Hax0XIeHUE B PUPOJIE,
61 annof OTHbIE MOJU(UKa EI/I'p(l)I/ISI/IIIeCKI/Ie " bubmmorexa [IOK
p 51 T https://m.edso0.ru
XUMHUYECKHE CBOHCTBA, TPUMCHCHHE
62 Oxcun yriepoaa(ll), okeua yrinepona(1V), bubmuorexa [JOK
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YrOJbHasl KUCJIOTA U €€ COIU

https://m.edsoo0.ru

bu6mmoreka [IOK

63 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
p https://m.edso0.ru
KpeMuuii: Haxox/1eHue B IpUpoJe, CriocoObl
bubmuorexa [JOK
64 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE 1
M https://m.edso0.ru
CBOMCTBA
65 Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA, bubnnoreka [HOK
CUJIMKATBI https://m.edso0.ru
66 [IpuMeHeHre KpeMHHUS U €r0 COCIUHEHUM. bubnuorexa [JOK
Crekio, ero noixy4eHue, BUAbl CTEKIIa https://m.edso0.ru
bubnuorexa [JOK
67 Pemienue 3agau pa3auvHbIX TUIIOB 1
https://m.edso0.ru
68 CucremaTtu3zanus U 0000IICHHE 3HAHUN 110 bubnuorexa [JOK
teme "Hemeransr" https://m.edso0.ru
bubnmnorexa [JOK
69 KonTtponbHast padora o Teme "Hemerasmisr" i
https://m.edso0.ru
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI, bubnuoreka [IOK
KOPPEKIIUS OIIMO0K https://m.edsoo.ru
ITonoxxenue MmeraiuioB B llepuoanyeckon
71 CHUCTEME XMMUUYECKHX AJIEMEHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.edsoo.ru
000J10Y€K aTOMOB METaJIJIOB
79 O6ume uznyeckre CBOMCTBa METAIIIOB. bubnnorexka [JOK
[IpumeHeHne MeTauIOB B OBITY U TEXHUKE https://m.edso0.ru
bubnuorexa [JOK
73 Cmnassl MetaioB. Kopposust MetannoB I
https://m.edso0.ru
bubnmuorexa [JOK
74 Pemienue 3agau pa3auyHbIX TUIOB 1

https://m.edsoo0.ru
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DNEKTPOXUMHUYECKUH Psiji HAlPSHKEHUN

bubmumorexa [IOK
75 MeTauioB. O0IIKe CIOCOOBI MOTYYSHUS 1
https://m.edsoo.ru
METaJUIOB
OO0mmas xapakrepucTuka meramuioB |A-
rpymusl llepruoauyeckoi cucrteMsl
76 XUMUYECKUX AieMeHTOoB. Hatpuii u xanuid: bubnmoreka [JOK
noJrydeHue, GU3HIeCKUe ¥ XUMHUCCKHE https://m.edsoo.ru
CBOWCTBA, IPUMEHEHHE MIPOCTHIX BEIIECTB U
UX COEOUHEHUN
O6mas xapakrepuctuka metayuion |A-
rpymms! lleproanyeckoi cucrteMsl
77 XUMUYECKUX AJIEMEHTOB. Maruuii u bubnuorexa [JOK
KaJbIUil: mody4YeHue, (pu3ndeckue u https://m.edso0.ru
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUN
" . bubnuoteka [JOK
78 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS
https://m.edsoo.ru
79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubnnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru
AM@oTepHbIe cBOMCTBA OKCHIA U
80 TUAPOKCUIA ATIFOMUHMS, bubnnoreka [JOK
TUAPOKCOKOMIUIEKCHI alFOMUHUSA, UX https://m.edso0.ru
IIPUMEHEHNE
bu6mmorexa [IOK
81 Pemenue 3a1ay pa3nuyHbIX TUIIOB
https://m.edsoo.ru
[Ipaktuueckas padota Ne 7. Pemenne
bu6mmorexa [IOK
82 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
Y " https://m.edso0.ru
MerTasuibl IJIaBHBIX HOATPYII
83 OO01mas XxapakTepUCTHKA METAJIOB bubmmoreka [JOK
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no0ouHbIX noarpyna (b-rpymnm)
[leproanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB

https://m.edsoo0.ru

Du3nYeCcKue 1 XMMHUYECKHE CBOMCTBA XpoMa

bu6mmoreka [IOK

84 .
Y €r0 COCIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru
Baxnelive coeMHeHUs Mapratiia.
bu6mmoreka [IOK
85 [lepmaHranar kKajius, €ro OKMCIUTEIbHbBIE
. https://m.edsoo.ru
CBOMCTBa
Ouznyeckue 1 XUMUYECKHE CBOMCTBA JKese3a
. bubnuorexa [JOK
86 u ero coeunenuil. [lomyuenue u
https://m.edsoo.ru
MIPUMEHEHUE CIUIaBOB Kele3a
87 ®du3znvecKue U XMMUYECKUE CBOMCTBA MEIU U bu6mmoreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHE https://m.edsoo.ru
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA
. bubmuorexa [JOK
88 U €T0 COCJMHEHUH, UX TPUMEHEHHE.
https://m.edsoo.ru
I'mapokcokoMIIEKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bu6nmoreka [JOK
89 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru
MerTainsl TOOOYHBIX MOATPYIIT
bu6nmoreka [JOK
90 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
https://m.edsoo.ru
01 O06o001IeHNe U CHCTeMaTU3allus U3YYeHHOTO bubnmoreka [JOK
MaTepuania 1o reme "Merasuibr" https://m.edso0.ru
bubnnorexka [JOK
92 KonTtponbHas padora no Teme "MeTtasibr" 1
https://m.edso0.ru
03 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI, bubnnoreka [HOK
KOPPEKIHSI OIIHOOK https://m.edsoo.ru
94 Ponb xumun B obecrieueHUN yCTOHYMBOTO bubnnorexka [JOK
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Pa3sBUTHA YCIIOBCUYCCTBA. IlousTue o
HAaY4YHBIX ME€TOAaX UCCIICA0OBaHNs BEIICCTB

https://m.edsoo0.ru

Hay‘-IHBIG MMPUHIHUIIBI OPpraHru3aluu

95 XAMHYECKOTO MPOU3BOJICTBA. 1 bubnnoreka [HOK
[TpoMebITIeHHBIE CTIOCOOBI TTOTYYCHUS https://m.edsoo.ru
Ba)XKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnnoreka [HOK
CpEbl U €r0 MOCIEACTBUS https://m.edso0.ru

97 XuUMUS U 3J0pOBbE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edsoo.ru

98 Xumus nmumy. Ponk XxumMun B o0ecrieueHnn 1 bu6mmoreka [IOK
[MUIIEBONA OE30I1aCHOCTH https://m.edsoo.ru

99 Kocmernueckue u mapdromMepHbie cpeacTBa. 1 bubnnoreka [JOK
briToBas xumust https://m.edso0o.ru
XuMus B CTPOUTENBCTBE. BaxkHeiue

100 CTpOI/ITeJ'IBHI:,Ie Y KOHCTPYKIIMOHHBIE 1 bubnorexa LIOK

https://m.edso0.ru
MaTepuabl

101 XUMHUS B CETLCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Oprannydeckue 1 MUHEPAIbHBIC yI00pEeHUS https://m.edsoo.ru

102 Cucremaru3anus 1 0000IIeHE 3HAHUH 10 1 bubmuorexa [JOK
TeMe https://m.edso0.ru

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»
* Xumus, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenieHue»

* Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmecTBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI JIJISA YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubanoreka [{OK https://m.edsoo.ru
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