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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
OTpeNieSICHHE: TPHUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe eIUHOTO TOCyAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW 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 OOYyYEHUsI Ha YpPOBHE CPEIHEro OOIIero 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 UM OpPraHU3alMSIX CPEIHEr0 MpodecCHOHAIBLHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHusi, B TOM YHCJIE C IePCIEeKTUBOM MOCIEAYIOUIET0 NOMYyYEHUS! XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKEe Ha pelIeHHe 3ajad



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
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 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, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHS IpeAMeTa. JTa CUCTEMA
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoauHaMmuKHu. M3ydeHune mnepuogumueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUIECKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
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 opraHm4yeckodl XMMHUU NPU PACCMOTPEHUH PEAKLMOHHON CIOCOOHOCTH
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
yrayOJaE€HHOTO YPOBHS M3YYEHUS JJI KIACCOB ONMPEAENIEHHOro Npoduiis (r1aBHbIM
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 y4eOHOTro MaTepuana mo odmei xumuu. Ilpu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUH, 3aKOHBl TEPMOAMHAMUKH, DJIEKTPOJIM3a, NPEICTABICHUS 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 »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH st Oojee
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. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAX NPEICTABUTEIIEU
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJIOB TO3HAHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHbIE NpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIIIYOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKOU
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,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTHU SIBJICHUM IIPUPOJIBI, O MECTE XUMHUHU 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 DHEPIUH, 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 3HAaHHUM, JIEKAIIMX B OCHOBE XHUMHMYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEaKLHM, O



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

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWU JUIsI OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C IMO3UIUH SKOJIOTHYECKOI 0€30IMacHOCTH MOCIEACTBUAM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHYCCKHX SBJICHUHM, HMCIOIIMX 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 «XuUMHS» Ha  YyrIyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
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
criocoOHOCTeM oOyuaronuxcsi, (QopMHpOBaHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe YMEHHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpazoBanus, coctabiser 204 yvacos: B 10 kmacce —
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 3HaYEHHWE OPraHUYECKOM XWMHUH, MNPEACTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMsI KOBAJICHTHON CBsi3M (OOMEHHBIN M JJOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
byHkunoHansHOM rpymnme. I'omosnorus. I"'omonoruueckue psabl. Cucremaruueckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCHEpUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUIl:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJKAaHOB: pPEAKIMHM 3aMELICHUs, H30MEPHU3aLuu,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyia, HOMEHKIATypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosioruaeckuii psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS 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 CTPOCHHS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHMHUYCCKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPE AIKUIbHBIX pPaJUuKaloB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoun. B3auMoaelcTBUE NUTalOr€HalKaHOB C MAarHWE€M U IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), xauecTBeHHOe OOHapyKeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOIOB U FaJIOTEHIPOU3BOAHBIX YIJIEBOJLOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeJUHEHMS.

[TpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHEe MoJeKysl (Ha IpuMmepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpoAHBIE CBSI3M MEXAY MOJIEKYJIAMU CIHUPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMYyYEHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb W TIULEpUH. PuU3nueckue u
XUMUYECKHE CBOWMCTBA: PEAKIIMU 3aMEIICHMS], B3AUMOJEHCTBUE C OPraHUYeCKUMU
U HEOPraHWYECKUMHU KHCIOTAMU, KayeCTBEHHAas peaklusi Ha MHOTOAaTOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CtpoeHHe MOJEKYIbl, B3aMMHOE BIMSHUE TUIPOKCOTPYIIIBI U
oensonbpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX



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

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeTUI0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepursa 1 HOMeHKIIaTypa. Pu3nuecKue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KUCHOTHL. lloHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJbMUTHUHOBAsA, OJIEMHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs 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, pu3nveckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bIL: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonvcaxapuasl: kpaxmad,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, MojdydeHue 3pupoB nemttonossl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETU] Ha PACKAJIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
rugapokcugoM Menu(ll), xumuueckue CBOWMCTBA pacTBOpa YKCYCHOHM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuvecKkue coeJuHeHms.

AMUHBI — OpraHMYecKue NMpou3BOJHbIe amMmmHuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOMCTBA aln()aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
IOJly4YeHUsT U TNpUMEHEeHHe anudaTudyeckux amMuHoB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepus. OTAEIbHbIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepsl. llepBuyHasi, BTOpuUYHas W TpeTUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCIEPUMEHTAbHbIX 337a4 10 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSIS MOJIEKYJIIpHas



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

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, TMOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
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 CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxOXJCHHE
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 MJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSITUM, TaK U TOHSITUH, MPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 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 YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOocucTema, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



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
AIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC UMCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEHM  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,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHON CBS3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

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

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIMH PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTJEIbHBIX IIPEACTABUTENICH HEOPTaHUYECKUX 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 XMMHYECKOUN peakiuu, e€ 3aBUCUMOCTh OT Pa3IU4HbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JAaBJIICHUE U KOHIIEHTPAIlMU BEILECTB, YYAaCTBYIOIIHNX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
menao4ynas. Bogoponusiii mokasatens (PH) pactBopa. ['muposnms coneit. Peakiyn
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB M PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeapl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YUYECHHUE BIMSHUS PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

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

["amorensl. Haxoxaenune B MpupojE, COCOObI MOMydeHUs, (QU3UUECKUE H
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIIIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(l1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTast U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(lV), yronpHast kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckre cBoiictBa. Oxcua kpemuus(1V), KpeMHHEBas KHCIOTa, CHIIUKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBoWcTBa MeTauioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

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

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (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
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coequHeHuH. AM@oTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCUIbl 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.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coenuHenuil. [lonydenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS BEIIECTB W HX NPEBpALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"amorens», «Cepa U e€ coenuHeHus», «A30T U Gochop U UX COCITUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHBIX MeETOoJaxX TO3HAHUS M METOJOJIOTUH HAy4YHOTO0 HCCIIeI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U €ro TMOCJIE/ICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

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



XUMHMSl THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIE N00aBKkU. Poib XumMuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

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

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

XuMus B CEIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI0OPEHUSI.

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

Pacuérurle 3amaun.

Pacuétei: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JaHO B BHUIE PACTBOpa C ONPEAEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHU4eCcKor XUMUH B 11 Kiacce OCyIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE 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, KJIacCU(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSHME BEIIEeCTBA, WUACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, JKUPHI, YTIACBOABI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILEBAS] MPOMBIIIIECHHOCTD,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOYyYaIOIIMMUCS POCCHUICKON T'PaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLIECce peaan3alui 00pa30BaTeIbHON AeSITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
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 TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO 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  OKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

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

cOOIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

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

OCO3HAHMS TOCHEACTBUN U HEMPUSTHS BPEAHBIX MPUBBIYEK (YyMOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

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

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

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

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOITHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTH ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HWJEOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, 00ECIICUYECHUN
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 3HAHUA JJIsl aHallM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSAMU;

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



METANIPEAMETHBIE PE3YJIBTATBI

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

3HayuMble A1 (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOyUaIOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN O0YJarOIIIIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

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

ONpeNeNATh LENU JACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJCHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — 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 XUMHUYECKUX PEAKIIHM.

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 C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OopMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE 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 wuHpOpMalMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U IPYTHUE);

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

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAIIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TIPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIHHOU JCSATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEeKTa, M (POPMYyIUPOBATH BHIBOIBI
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 W 3aJayd, KOHTPOJMPOBaTb M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTo npeaMeTa «XUMHUs HaydyHble 3HaHUS, YMEHHUS U CLIOCOObI 1eWCTBUN
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalusIX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMHUEN. 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 E€CTECTBEHHBIX HAyK U €€ poJiMi B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
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, YIIIEPOJIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS OHHEPrUM TPHU XUMHUYECKHUX PEaKIUix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHMW3Max XUMHYECKHX pEaklUud, TEPMOJMHAMHUYECKHX W KHHETHUYECKHUX
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
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh UM Ha3BaHHWS 10 CHCTEMAaTHYECKOU
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUAX (KOBAJICHTHAs W WOHHAS CBsI3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

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

cOPMHPOBAHHOCTh ~ YMEHHM  XapaKTEepU30BaThb  COCTaB, CTPOCHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(PHPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOJIOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

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



CUCTEMATU3ALMIO, BBISIBJICHUE NMPUYMHHO-CICICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
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, O0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, AHAITU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM CPEIbl U JOCTHKEHUS €€ YCTOMUYMBOTO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
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
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTU SIBJICHUN MPUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECHEUYECHUHU PAIMOHAIBHOTO MPUPOONOIH30BAHMS, B
GbopMUPOBaHHK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloONIUe IMOHATHS — XHWMHYECKHH DJJIEMEHT, aToM, SJIpOo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHHS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOMH AddeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKkTOJIOTHYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJISATh XapaKTePHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



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

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

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

C(OPMUPOBAHHOCTh ~ YMEHMH:  KiIaccu(uuUpoBaTh:  HEOPraHUUECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOSITEIbHO BHIOMpAaTh OCHOBAHUS M KPUTEPUU JUIS KilaccU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

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

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IME€PBOr0O—YETBEPTOrO MNEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH ATOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHHUM;  peakuuyd  TUAPOJIN3a;  PEaKLUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XMMMUYECKOM pPEaKIUM B 3aBUCHUMOCTH OT pa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
J€Kalie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHUs] CEpHOW KHUCIIOThI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUNA MpUPOAbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
9KCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XUMHYECKHMX SIBJICHUN, HMEIOLIUX MECTO B MPHUPOJE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAaKUMU BEIIECTB; TEIUIOBOTO 3(ddekTa
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OMpeIeIEHHOW MAacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WM JIaHO B HU30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPK/ICHUE KaueCTBEHHOTO COCTaBa HEOPTaHMUECKHUX BEIECTB, OMpPE/ICICHHE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YUCHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHMEM TpaBUjl 0€30MacHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPaBHIIA MOJIb30BAHUS XUMHUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOWIEH MPUPOTHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON WH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (HaydHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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bubnmuotexa [JOK
3.1 Crnuptsl. Oenon 11 1 1
https://m.edsoo.ru




KapOonunbHble coeAMHEHUS: ambIETHIbI 1

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
Pa3znea 4. A3oTconeprkamye 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
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru
Htoro no pazneny 6
bu6nmoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

https://m.edsoo.ru




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atroma. Ileprnoamueckuii 3aK0H
P PHOA bubnunoreka LIOK
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 9 1
https://m.edsoo.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru
bubnunoreka LIOK
. 1 1
1.3 XUMUYECKUE peaKIiuu 9 3 https://m.edsoo.ru
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemertaiuisl 31 1 3 bubnmorexa IOK
https://m.edsoo.ru
b K
2.2 MerTanisl 23 1 2 nommorexa IO
https://m.edsoo.ru
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 Merto/1bl TO3HAHUSI B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KU3Hb https://m.edsoo.ru
Hroro 1o pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[IpenMer 1 3HaUEHHE OPTAHUYECKOIN XUMUH,
bubmuorexa [JOK
1 MIPEJICTAaBICHUE O MHOTO00pa3nuu 1
. https://m.edsoo.ru
OpPraHUYECKUX COEAMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
R bubmuorexa [JOK
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSHHUS). 1
https://m.edsoo.ru
BanenTHble BO3MOKHOCTH aToMa yriaepoaa
XuMuyeckas CBsI3b B OpraHM4ECKHUX

3 coequHeHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 bubnuorexa [JOK
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa https://m.edso0.ru
CBA3EH

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

5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 bubnuoreka [IOK
3¢ eKTHI B MOJIEKYyIaX OPTaHMYECKUX https://m.eds00.ru
COECIMHEHU I
[IpencraBienue o K1acCUPUKAIUN U

bubmuorexa [JOK
6 cucrematrueckas Homenkiarypa (IUPAC) 1
https://m.edso0.ru
OpPraHMYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi 1 bubnnorexka [JOK

XUMHNHU

https://m.edsoo0.ru




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10

bubmuorexa [JOK

8 TeMe https://m.edso0.ru
ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast

9 (dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs, bubnnoreka [HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru
CTPOEHUE MOJIEKYJI
du3nvecKknue 1 XUMUYECKHE CBOMCTBA bubnuorexa [JOK

10 AJIKaHOB https://m.edso0.ru

1 Haxoxnaenue ankanos B npupoje. CriocoObl bubnuorexa [JOK
MOJIyYEHUSI U IPUMEHEHUE aJIKaHOB https://m.edso0.ru
[ukmoankanel: oomast popmyna,

12 HOMEHKJIATypa U U30Mepusi, 0COOEHHOCTH bubnnorexa [HOK
CTPOCHHUS U XUMHUYECKHUX CBONCTB, CIIOCOOBI https://m.edsoo.ru
MOJIyYEHUs U TIPUMEHEHUE
Pemrenue pacu€THbIX 3a7a4 Ha ONpeieNieHre
MOJICKYJIIPHOM (hOPMYJITBI OPTaHHYECKOTO

13 BEIIECTBA 10 MAaCCOBBIM JOJISIM aTOMOB bu6mmoreka [IOK
AJIEMEHTOB, BXOJISIIMX B €TI0 COCTaB. https://m.edsoo.ru
CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
TeMe
AJKEHBI: TOMOJIOTUYECKHH psJl, o01as

opMyJsia, HOMEHKJIATypa, SJIEKTPOHHOE U
14 l('il)p(I;)CT}l;aHCTBeHHOG CT}]Z])I())CHI/IC MOIjIeKYJI. bubnorexa LIOK
https://m.edso0.ru
CTpyKkTypHast 1 IMC-TPaHC-U30MEPUs
AJIKEHOB

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

16 CriocoObl MosTydyeHus: ¥ IpUMEHEeHUe bubmmorexa LIOK

https://m.edsoo.ru




AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme

" bubnnoreka HOK
17 [Tonyuyenue sTuIEHA U U3yYEHUE ET0
e https://m.edso0.ru
CBOICTB
Pemenue pacuéTHbIX 3a7a4 Ha OIpe/IeTICHIE
18 MOJICKYJIIPHOHN (hOPMYJIbI OPTaHHYECKOTO bubmorexa LHOK
yp PMY P https://m.edsoo.ru
BelIeCTBa
AJKaZMeHbl: CONPSKEHHBIE,
bu6mmoreka [IOK
19 W30JIMPOBaHHbIC, KyMYJIHPOBaHHbIE.
https://m.edsoo.ru
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHUMUYECKUE CBOKMCTBA CONPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edsoo.ru
21 CriocoOsl MoTyueHus: U IPUMEHEHUE bubnnoreka [JOK
aJIKaJIEeHOB https://m.edsoo.ru
AJIKUHBI: TOMOJIOTHYECKUN psifI, oO1ast
99 ¢bopmyra, HOMEHKJIATypa, JIEKTPOHHOE U bubnnoreka [JOK
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://m.edso0.ru
(bu3nueckre cBOcTBa
93 XUMHYECKHE CBONCTBA aJIKHHOB. bu6mmoreka [IOK
KauecTBeHHBIE pEaKIIMM HAa TPONHYIO CBSI3b https://m.edso0.ru
24 CriocoObl ToTy4eHusI U TPUMEHEHNE bubnmnorexa [JOK
AIIKMHOB https://m.edso0.ru
o5 Pemrenue 3amau: pacu€Tsl N0 ypaBHEHUIO bubnmoreka [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru
26 Cucremaru3zanus © 0000IICHUE 3HAHUM 110 bubnuorexa [JOK
TEeME https://m.edso0.ru
97 Kontponbhas padora Nel «HemnpenenbHbie bubnmuorexa [JOK

YIII€BOA0OPOABD

https://m.edsoo.ru




ApEeHbI: TOMOJIOTUYECKUH psif, o01as
dbopMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U

bubmuorexa [JOK
28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
https://m.edso0.ru
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA
29 XUMHUYECKHE CBONCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMeILICHUS https://m.edsoo.ru
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
bubmuorexa [JOK
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB
https://m.edsoo.ru
OeHzouna
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnnoreka [JOK
CTUpOJIa https://m.edso0.ru
Pemenne pacuéTHbIX 3324 Ha ONpeIeTICHIE
32 MOJICKYJISPHOH (hOPMYJIbI OPTaHHYECKOTO bubmorexa LHOK
yop Py P https://m.edsoo.ru
BelIeCTBa
33 CriocoObl ToTy4eHus1 ¥ TPUMEHEHUE bubnuoteka [JOK
apeHoB https://m.edsoo.ru
34 ['eneTnyeckas CBSI3b MEXKAY Pa3IUYHBIMU bubnmnoreka [JOK
KJIacCaMH YIJIEBOAOPOJOB https://m.edso0.ru
Pacu€tbl mo ypaBHEHUSM XUMHUYECKUX
. bubnuoteka [JOK
35 peakuuii. CucremMaTu3zanys u 00001eHe
N https://m.edsoo.ru
3HAHUU TIO TeMe
36 [Ipupoansiii ra3. [lomytHbie HEQTAHBIE 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 €€ nepepaboTKy. bubmmoreka [JOK

[TpumeHeHMne TPOTYKTOB NIepepaboTKU

https://m.edsoo0.ru




HepTH

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU

bu6mmoreka [IOK

39
KJIaCCaMH YIJIEBOAOPOJOB https://m.edso0.ru
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 AJICKTPOHHOE CTPOCHHE; PEaAKITUU bubmmorexa [IOK
P P P https://m.edso0.ru
3aMeleHus TajoreHa
JeiicTBue menoue Ha
. bubnmoreka [JOK
41 raJloreHIpor3BoIHbIE. B3anmoneiicTpue
https://m.edso0.ru
JIUTaJIOTEHAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
pazneny "YrieBoaopoasr" https://m.eds00.ru
43 KontponbHas paboTa mo teme bubnnoreka [JOK
"YraeBogopoib" https://m.edso0o.ru
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psifl, oO1ias ¢popmyia
’ i, bubmmorexa [IOK
44 CTPOEHHE MOJIEKYJI, U30MEpHS,
https://m.edso0.ru
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckre cBOcTBa
45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX bubnuoteka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru
46 CriocoObl TOTy4eHus! U TPUMEHEHNE bubnmnorexa [JOK
OJIHOATOMHBIX CITUPTOB https://m.edsoo.ru
[IpocTeie 3¢upsl: HOMEHKIIATypa U
bubmuorexa [JOK
47 HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
. https://m.edsoo.ru
XUMHYECKHX CBOWCTB
MHOroaToOMHBIE CIUPTHI: TUIICHTINKOIb U
bu6mmoreka [IOK
48 TJIULEPUH, UX (PU3NYECKHe U XUMHUUECKUE

CBOMCTBA

https://m.edsoo0.ru




49 CriocoObI MoJTydeHUs: U IPUMEHEHUE bubnmoreka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru
50 DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE bubnnoreka [HOK
cBoiicTBa. TOKCHYHOCTH PeHONA https://m.edsoo.ru
. bubmuorexa [JOK
51 XuMu4eckue cBoiicTBa (heHoa I
https://m.edso0.ru
59 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnnoreka [HOK
¢benona https://m.edso0.ru
[Ipaktuueckas pabora Ne 2. Pemenue
bu6mmoreka [IOK
53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://m.edso0.ru
CrupTsl U HEeHOIBI
54 CucremaTu3ais 1 0000IICHHE 3HAHUN 110 bubnuorexa [JOK
TeMe https://m.edso0.ru
AJbAETUABl U KETOHBI: 3JIEKTPOHHOE
55 CTPOCHHE KapOOHUIILHOW TPYIIITHI; bubnnoreka [JOK
rOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://m.edsoo.ru
M30MepHUs U HOMEHKJIATypa
56 AJbaeTUAbl U KETOHBI: (PU3NYECKUE bu6nmoreka [JOK
CBOWCTBA; PEAKLMU IIPUCOCIUHEHUS https://m.edso0.ru
57 Peaknuu okuciIeHHs U Ka4eCTBEHHBIC bu6mmoreka [IOK
pEaKUrH AJIbIAETUIOB U KETOHOB https://m.edsoo.ru
58 CriocoOb! TTOTy4eHHS aJIbIETUIOB U bubnmnoreka [JOK
KETOHOB https://m.edso0.ru
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
bubmuorexa [JOK
59 KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS HX
https://m.edsoo.ru
MOJICKYJT
50 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX bubnnorexka [JOK

KHUCJIOT, UX (I)I/ISI/I‘-IGCKI/IC CBOMCTBa

https://m.edsoo.ru




XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuorexa [JOK

61
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru
OcobeHHOCTH CBOMCTB MypaBbUHON
bu6mmoreka [IOK
62 KHUCIOTHL. MHOTr0OOpa3ue kapOOHOBBIX
https://m.edsoo.ru
KHCJIOT
Oco0eHHOCTH CBOICTB: HEMIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
https://m.edsoo.ru
kucinot. [IpencraBureny BICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsATHE O TPOM3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru
65 CriocoObl 1osTyyeHHsl U IPUMEHEHUE bubnnorexa [HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru
CrnoxxHbie 3(hUPBI: TOMOJIOTHUYECKUHN PSIJT
66 obmiast popmyiia, U30MEpHs U ’ bubmmorexa [IOK
PMYJIa, P https://m.edsoo.ru
HOMEHKJIaTypa
67 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru
Pemenne pacu€THBIX 3a7a4: IO YPaBHEHHUIO
68 XUMUYECKOHN PEAKIUU, Ha ONIPEICIICHUE bubnnoreka [JOK
MOJIEKYJISIPHOHM (pOPMYITBI OPraHUYECKOTO https://m.edso0.ru
BELIECTBA
ITpakTuyeckas pabora Ne 3. Pemenue
bu6mmorexa [IOK
69 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
" " https://m.edso0.ru
KapOonoBsie kucioTsl. Cl0KHBIE H3PHUPHI
70 XKupsl: ctpoenue, pusnueckue u bubnnorexka [JOK

XUMUYECKHUE CBOMCTBA (THAPOITH3)

https://m.edsoo.ru




OcoOeHHOCTH CBOMCTB KUPOB,

bubmuorexa [JOK
71 COJIEp>KaIINX OCTaTKU HEMpeIeIbHbIX
https://m.edso0.ru
XKUPHBIX KUCTOT. JKupsl B mpupoe
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
. bubnmoreka [JOK
72 KHMCJIOT, MX Morolee aencreue. [onsatue o https://m.edsoo.ru
CHHTETUYECKUX MoroImX cpeacteax (CMC) o '
['enetnyeckas CBSI3b YIi€BOJAOPOIOB U
73 KHUCJIOPOJACOAEPKAIIMX OPraHUYECKUX bubnnoreka [JOK
BeecTs. Pacuérel o ypaBHEHUSIM https://m.edsoo.ru
XUMHYECKUX PEAKIIUH.
KonTponbHas pabora No2
74 Kncgpoacoz{:p)xamne OpraHuYEeCcKHe bubmorexa HOK
https://m.edso0.ru
COEIMHEHUAY
75 Cucremaru3anus U 0000IICHUE 3HAHUM 110 bubmuorexa [JOK
TeMe https://m.edso0.ru
OO01mas xapakTepuCcTUKa YTIEeBOI0B U
76 Knaccn(bml:aunﬂp neBozlzll; (MOHO-, TH- 1 bubmmorexa [IOK
4 ’ https://m.edso0.ru
MOJIMCaxapu/bl)
77 MoHocaxapuabl: pU3HUECKUe CBOICTBA U bubnnoreka [JOK
HAaXO0XJEHUE B IIPUPOJIE https://m.edsoo.ru
78 [IpumeHneHue rioKo3bl, €€ 3HaUeHUE B bubnuoreka [IOK
KU3HEEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru
Jlucaxapupl: caxaposa, MallbTo3a U
P pos, Bu6nmoreka [LIOK
79 nakto3a. Haxoxnenue B npupoe u
https://m.edsoo.ru
MIPUMEHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIT
P P P i Bu6nuorexa LIOK
80 (du3nuecKre U XUMHUYECKHE CBONCTBA,

MMPUMCHCHUC

https://m.edsoo0.ru




bubmuoreka [JOK

81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJOKHAX
https://m.edso0.ru
Pemenue pacueTHbIX 33724 Ha OIpe/IeTICHIE
82 JIOJIM BBIXOJA IPOAYKTA PEAKIIUUA OT bubnnorexa LIOK
poryxta p https://m.edso0.ru
TEOPETUYECKH BO3MOKHOTO
83 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnmoreka [JOK
pasaeny https://m.edsoo.ru
" " bubanoreka [IOK
84 KonTponbnas padota Ne3 "YrieBoabt 1
https://m.edso0.ru
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIEKYI1, 001mas popmyiia, H30Mepust bubmmorexa [IOK
Y PMYIId, ? ’ https://m.edso0.ru
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA
86 XHWMHYECKUE CBOMCTBA aT(paTHIECKUX bubnnoreka [JOK
aMUHOB https://m.edso0.ru
87 AHWINH: CTpPOCHUE aHUIINHA, OCOOEHHOCTH bubnuorexa [JOK
XMMHUYECKUX CBOVWCTB aHUJIMHA https://m.edsoo.ru
88 CriocoObl TTOTy4eHUs1 ¥ TPUMEHEHNE bubnmnorexa [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
. bubmuorexa [JOK
89 n3omepusi, pu3nyecKre CBOMCTRA.
https://m.edso0.ru
OTnenbHBIC IPEICTABUTENH O-aMHHOKHCIIOT
XUMUYeCcKre CBOMCTBA aMUHOKHCIIOT, UX
bu6mmorexa [IOK
90 OuoJI0rNYecKoe 3HaYeHHEe aMUHOKHUCIIOT.
https://m.edsoo.ru
CuHTe3 ¥ TUIPOIN3 ENTHIOB
01 benku kak npupoHbIE TOJIMMEPHI; bubnnoreka [HOK
CTPYKTYpHI OEJIKOB https://m.edsoo.ru
. bubnmuorexa [JOK
92 XUMHYECKUE CBOMCTBA OCIKOB 1

https://m.edsoo.ru




A30Tc0;[ep>1<amne IreTCPOIHKIINYICCKHUC

bubmuorexa [JOK
93 coenuHeHMs. HyKIIeMHOBBIC KHCIIOTHI:
https://m.edsoo.ru
COCTaB, CTPOCHHE U OMOJIOTHYECcKast poJib
[TpakTuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubnmoreka [JOK
"A3o0TcojepKallue OpraHnuecKue https://m.edsoo.ru
coenuHeHus"
[IpaxTnueckas padora Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru
coeqrHeHnin"
KonTponbnas padota Ne4
" bubnuoreka [IOK
96 A3oTCoIepIKaIie opraHnIecKue
| https://m.edso0.ru
COCITUHEHUS
OcHOBHbIE OHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN U bubnmnoreka [JOK
METOBI UX CUHTE3a —II0JUMEPU3ALINS U https://m.edsoo.ru
TTOJIMKOHICHCAIIHS
08 [MnactMaccel. YTunuzanus u nepepadoTka bubnuoteka [JOK
IIJIaCTUKA https://m.edsoo.ru
99 DnacToOMephl: HaTypaTbHBI CHHTETHYECKHE bubnuotexa [JOK
Kayuyku. Pe3una https://m.edsoo.ru
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
bubmuoreka [JOK
100 cuHTeTnuyeckue. [lomumeps! ciennaabHOTO
https://m.edso0.ru
Ha3HAYCHUS
ITpakTuyeckas pabora Ne 6. Perenue
bu6nmoreka [JOK
101 AKCIEPUMEHTAIIbHBIX 33724 110 TEME

"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

https://m.edsoo0.ru




O06o0m1IeHre 1 CUCTEMAaTH3AIHSI U3YYEHHOTO

bubmuorexa [JOK

102 Marepuasa 1o TeMe 1
" " https://m.edso0.ru
BrIcOKOMOIIEKYIISIpHBIE COSAMHEHUS
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
°
JI:;-H Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrt?eﬂnﬂ :)Ig[?a[:():a:fenbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnnoreka [HOK
31emMeHT. M30Tonsl https://m.edso0.ru

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

3 Kitaccudukanust XMMIUYECKHX 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
DNEKTPOHHBIC KOH(DUTYpAITIH AaTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1 bubmmorexa [OK

https://m.edso0.ru

COCTOSTHUU

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

7 crucTemMa XuMu4deckux anemeHToB 1. M. 1 bubmuorexa [JOK
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN https://m.edsoo.ru
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

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

9 CucrtemaTtu3anus ¥ 0000IeHUE 3HAHUH 110 1 bubmuorexa [JOK




TEMEC

https://m.edsoo0.ru

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6mmorexa [IOK

10
Bonoponnas cBsa3b. MexMOJIEKYIIIpHbIE https://m.edsoo.ru
B3aUMO/ICVCTBHUS
BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOI CTPYKTYPBI bubmorexa LHOK
) P PyKIP https://m.edso0.ru
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHus: 0 KOMILUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edso0.ru
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHMs. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru
BEIICCTB
14 ITonsiTHE O AUCIIEPCHBIX CUCTEMAX. bubnnoreka [JOK
IIpencraBienue 0 KOTIOUAHBIX PACTBOpPAx https://m.edsoo.ru
HcTuHHBIE paCTBOPHI: HACBILIEHHBIE U
bu6nmoreka [JOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru
Kpucramnornaparst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru
Pemienue 3a1au ¢ ucnosib30BaHUEM TTOHSATUI
" N " bu6mmoreka [IOK
17 MaccoBas JI0JIs1 paCTBOPEHHOIO BemecTna',
" " https://m.edso0o.ru
MOJISIpHAsI KOHIIEHTPALIHS
18 Knaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru
19 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO bubnmuorexa [JOK

TEMC

https://m.edsoo0.ru




KonTtponsnas padora Nel "Ctpoenue atoma.
[Tepuonnueckuii 3akon u [lepronuueckas

bubmuorexa [IOK
20 cHUcTeMa XUMMHUYeCKuX ayemMeHToB 1. . 1
. https://m.edso0.ru
MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BeriecTs"
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHMYEeCKOW U OPraHMYeCKOW XUMUU.
bubmuorexa [JOK
21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
https://m.edsoo.ru
COXPaHEHMsI U IPEBPALIEHUs SHEPTUH NIPU
XUMHUYECKHX PEeaKLUIX
99 TernoBbie 3 (GEKTh XUMUYECKUX PEaKITHii. bubnnorexa [HOK
TepMoxuMuueckre ypaBHEHUS https://m.edso0.ru
93 Brruucnenus no ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK
pEAKUHI U TEPMOXUMUYECKUM YPABHEHUSIM https://m.edso0.ru
CKOpOCTh XMMUYECKOH peakiuu, eé
bubmuorexa [JOK
24 3aBHCUMOCTB OT Pa3IMUHBIX (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
CKOPOCTb XUMHUYECKOW pEAKIIUU
97 OOGpatumbie 1 HEOOpATUMBIE PEAKIIUH. bubnuoteka [JOK
XUMHUUYECKOE PABHOBECHUE https://m.edsoo.ru
[TpakTrueckast padota Ne 2 o teme
" bubmuorexa [IOK
28 Bnusinue pa3nuyHbix pakToOpoB Ha
| https://m.edsoo.ru
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
29 OnekrponauTnueckas aqucconuanusi. CunbHble bubnuorexa [IOK




U ciia0bie AIIeKTponuThl. CTeneHb
JICCOLIHAIIAN

https://m.edsoo0.ru

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bu6mmoreka [IOK

30 acTBOpoB. Bomopoanstit mokazarens (pH
P P AOPOA (PH) https://m.edso0.ru
pactBopa
31 I'maponus coneit. Peakiiuu, npoTekaronme B bubnnoreka [HOK
pacTBOpax AJIEKTPOJIUTOB https://m.edso0.ru
[TpakTiueckast pabota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B PaCTBOPax bubnmorexa LHOK
up P P https://m.edsoo.ru
JIEKTPOIIUTOB
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC
. bubnuorexa [JOK
33 peakuuu. BaxHewme OKUCIUTENN U
https://m.edso0.ru
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnnoreka [JOK
Oananca https://m.edso0.ru
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edsoo.ru
bu6mmoreka [IOK
36 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.edso0.ru
bu6nmoreka [JOK
37 Pemienue 3agau pa3nuyHbIX TUIIOB
https://m.edso0.ru
38 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 bubnnoreka [JOK
TeMe "XuMuueckue peakiuu' https://m.edso0.ru
39 Kontponbhas pabota Ne2 "Xumuueckue bubnnoreka [HOK
peakuun" https://m.edsoo.ru
[Tonoxenue Hemetamios B [lepuoanueckoit
bu6mmoreka [JOK
40 cHUCTeMe XMMUYeCKux anemMeHToB /1. 1.

MeHnieneeBa 1 0COOEHHOCTU CTPOEHUS UX

https://m.edsoo0.ru




aToMoB. PU3NYECKHE CBOMCTBA HEMETAJIJIOB

41 Anotponusi HeMETauIoB (Ha IpUMeEpe bubmuorexa [JOK
KHCITIOpoJ1a, cephl, hocdopa u yrieposaa) https://m.edsoo.ru
42 Bopopon: nonyuenue, pusudeckue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru
l"amorensl: HAXOXKIEHHE B IPUPOJE, CIIOCOOBI
bubmuorexa [JOK
43 NOJy4eHUs1, PU3NIECKUE U XUMUYECKHE
M https://m.edso0.ru
CBOICTBa
l'anorenoBonopoasl. Baxuerimme
bubmuoreka [JOK
44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
https://m.edso0.ru
rajioreHoB
JlabopaTopHble U IPOMBIIITICHHBIE CTIOCOOBI
bubmuoreka [JOK
45 nonyueHus ranoreHoB. [Ipumenenue
N https://m.edsoo.ru
TaJIOTEHOB ¥ X COCTUHCHHM
[TpakTuueckast pabota Ne 4. Pemenue
bu6mmoreka [IOK
46 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
" " https://m.edso0.ru
I"anorenst
Kucnopon: nabopatopHsie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, bubnnoreka [JOK
dbuznueckue u xumudeckre ceoicTBa. O30H. https://m.eds00.ru
[TpuMmeHeHne KUCIopo/ia U 030Ha
bu6mmoreka [IOK
48 OKcubl ¥ NEPOKCUABI
A P A https://m.edso0.ru
bu6mmorexa [IOK
49 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.edsoo.ru
Cepa: HaXOXJIEHUE B PUPOJIE, CITOCOOBI
P PP bu6mmoreka [IOK
50 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE

CBOMCTBA

https://m.edsoo.ru




bubmuoreka [JOK

51 CepoBo0opoa, CYyIb(MHUIBI
POBOZOPOZ, CYIbhHA https://m.edso0.ru
59 Kucnopoacoaepxaniye COeIMHEHHS CEPBI. bubnmoreka [JOK
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru
[IpakTuueckas padora Ne 5. Pemenue
" bubmuoreka [JOK
53 AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
. " https://m.edsoo.ru
€€ CoeTMHEeHUS
A3OT: HaX0XJIeHHE B IPUPO/IE, CTIOCOOBI
bubmuorexa [JOK
o4 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
M https://m.edsoo.ru
CBOMCTBAa. AMMHAK, HUTPHU/IbI
55 Kucnoponconepsxaiue coeqMHEHHS a30Ta. bubnnoreka [JOK
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI https://m.edso0o.ru
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubnnorexa [HOK
A3oTHBIE yoOpeHus https://m.edsoo.ru
®docdop: HaAXOXKICHUE B PUPOJIE, CITOCOOBI
dop PP bubmuorexa [JOK
57 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
o https://m.edso0.ru
cBoiictBa. @ochunbl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmnorexa [JOK
kucnoTbl. Conu pochopHO KUCTOTHI https://m.edso0.ru
59 [Tpumenenue pochopa 1 €ro coeAUHEHHH. bubnnoreka [JOK
®dochopubie ynoOpeHus https://m.edsoo.ru
[IpakTuueckas pabora Ne 6. Pemenue
" bubnmnoreka [JOK
60 IKCIIEPUMEHTAIILHBIX 337124 10 TeMe "A30T U
| https://m.edso0.ru
dbocdop 1 ux CoOeTMHECHUS
Yrnepoa: HaxoXIeHUE 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




YrOJbHasl KUCJIOTA U €€ COIU

https://m.edsoo0.ru

bu6mmoreka [IOK

63 Pemenue 3a1a4y pa3nu9IHBIX TUIIOB
P https://m.edso0.ru
Kpemuuii: HaxoxIeHUE B IPUPOJIE, CIIOCOOBI
P pyp bu6mmoreka [IOK
64 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
M https://m.edso0.ru
CBOMCTBA
65 Oxkcua kpemaus(1V), kpemHHEBasE KHCIIOTA, bubnnoreka [HOK
CUJIMKATBI https://m.edso0.ru
66 [IpuMeHeHrne KpeMHHUS ¥ €r0 COCIUHEHUM. bubnuorexa [JOK
Crekio, ero noixy4eHue, BUAbl CTEKIIa https://m.edso0.ru
bu6mmoreka [IOK
67 Pemienue 3agau pa3audHbIX TUIIOB
https://m.edso0.ru
68 CucremaTtu3zaius U 0000IICHHE 3HAHUI 110 bubnuorexa [JOK
teme "Hemeransr" https://m.edso0.ru
bubmuorexa [JOK
69 KonTpoapHas padora Ne3 "Hemeramisr" 4
https://m.edso0.ru
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI, bubnuoreka [IOK
KOPPEKIIUS OIIHMO0K https://m.edsoo.ru
ITonoxenue meraiuioB B llepuoanyeckon
7 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 MetanioB I
https://m.edso0.ru
bu6mmoreka [IOK
74 Pemienue 3a1au pa3auyHbIX TUIOB

https://m.edsoo0.ru




DNEKTPOXUMHUYECKUH Psiji HAIlPsSLHKEHUN

bubmumorexa [IOK
75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS 1
https://m.edsoo.ru
METaJUIOB
OO0mmas xapakrepucTuka meramioB |A-
rpymusl llepruoauyeckoi cucrteMsl
76 XUMUYECKUX AieMeHTOoB. Hatpuii u xanuid: bubnmoreka [JOK
noJtydeHue, GU3HIeCKUue ¥ XUMHICCKHE https://m.edsoo.ru
CBOWCTBA, IPUMEHEHHE IIPOCTHIX BEIIECTB U
UX COECIMHEHUN
O6mas xapakrepuctuka metaiuion |A-
rpyms! llepruoanyeckoi cucrteMbl
77 XUMUYECKUX AJIEMEHTOB. Maruuii u bubnuorexa [JOK
KaJbIUil: mody4YeHue, (pu3ndeckue u https://m.edso0.ru
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN
" . bubnuoteka [JOK
78 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS
https://m.edsoo.ru
79 ANIOMMHUI: TIOTydeHue, (pUu3ndecKue u bubnnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru
AM@oTepHbIe cBOMCTBA OKCHIA U
80 TUAPOKCUIA ATIFOMUHMS, bubnnoreka [JOK
TUAPOKCOKOMIUIEKCHI aTFOMUHMS, UX https://m.edso0.ru
IIPUMEHEHNE
bu6mmorexa [IOK
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru
[TpakTrueckast paborta Ne 7. Pemenue
bu6mmorexa [IOK
82 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
Y " https://m.edso0.ru
MerTasuibl IJ1aBHBIX TOATPYIII
83 OO01mas XxapakTepUCTHKA METAJLIOB bubmmoreka [JOK




no0ouHbIX noarpynn (b-rpymnm)
[leproanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB

https://m.edsoo0.ru

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA XpoMa

bu6mmoreka [IOK

84 .
Y €r0 COCIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru
Baxnelve coeMHeHUsT Mapratiia.
bu6mmoreka [IOK
85 [lepmaHranar kKajius, €ro OKMUCIUTEIbHbBIE
. https://m.edsoo.ru
CBOMCTBa
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
. bubnuorexa [JOK
86 xenesa u ero coequHenuil. [lonydenue u
https://m.edsoo.ru
MIPUMEHEHUE CIUIaBOB Kele3a
87 ®duU3n4ecKue U XUMUYECKUE CBOMCTBA MEIU U bu6mmoreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHE https://m.edsoo.ru
DuU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA
N bubmuorexa [JOK
88 U €T0 COCMHEHUH, UX TPUMEHEHHE.
https://m.edsoo.ru
I'mapokcoKOoMIIEKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bu6nmoreka [JOK
89 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru
MerTainisl TOOOYHBIX MOATPYIIT
bu6nmoreka [JOK
90 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.edsoo.ru
01 O06o01IeHre U cucTeMaTU3alus U3Y4eHHOTO bubnmnorexa [JOK
MaTepuana 1o reme "Merasuibr" https://m.edsoo.ru
bubnnorexka [JOK
92 KonTtponsHas padora Ne4 "Merasnisr" 1
https://m.edso0.ru
03 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnnoreka [HOK
KOPPEKIHSI OIIHOOK https://m.edsoo.ru
94 Ponp xumuu B obecrieueHnn yCTOWYHUBOTO bubnmuotexa [JOK




Pa3sBUTHA YCIIOBCUYCCTBA. IlousTue o
HAaY4YHBIX METOAaX UCCICAOBaHNs BCIICCTB

https://m.edsoo0.ru

Hay‘-IHBIG IMPUHIUIIBI OPpraHru3alunu

95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubnnoreka [HOK
[TpoMbITIeHHBIE CTIOCOOBI TOTYYSHUS https://m.edsoo.ru
Ba)XHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnnoreka [HOK
CpElbl U €r0 MOCIEACTBHS 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 00ecrieueHnn 1 bu6mmoreka [IOK
[MUIIEBONA 0E30I1aCHOCTH https://m.edsoo.ru

99 Kocmernueckue u napdromMepHbIe cpecTBa. 1 bubnnoreka [JOK
BbriToBas xumust https://m.edso0o.ru
XuMus B CTpOUTENbCTBE. BaxkHeiime

100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE 1 bubnorexa LIOK

https://m.edso0.ru
MaTepuabl

101 XUMHUS B CETLCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Oprannueckue 1 MUHEpAJIbHBIC YI00pEHUS https://m.edsoo.ru

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

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3noB A.A., Jlynun B.B./mox pen. Jlynuna
B.B. Xumus (yrny6aennsiii yposens). 10 kiace. - M,: Ipoda, 2022
Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun B.B./mox pen. Jlynuna
B.B. Xumus (yrny6nennsiii yposens). 11 kmacc. - M,: Ipoda, 2022

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Xumus. YrayOnaeHHbIH ypoBeHb. 10 kiacc. YUeOHUK C 3JIEKTPOHHBIM MPUIIOKEHHEM (aBTOPBI
B. B. Epemun, H. E. Ky3bmenko, B. U. Tepenun, A. A. Ipo3nos, B. B. Jlynun). 2. Xumus.
YriryOneHnblid ypoBeHb. 11 kimacc. Y4eOHUK ¢ 2JIEKTPOHHBIM NpHiIoKeHueM (aBTopbl B. B.
Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. Jlyaun). 3. Pabouas nporpamma y4eOHOTO
npeaMeTa «XuMus» Ha YIIayOJIeHHOM YpOBHE cpeaHero obiero oopasosanus k Y MK mo xumun
B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna,, A.A. JIpo3nosa, B. B. Jlynuna u
METOMYECKUE PEKOMEHIAIMH 110 ee cocTaBieHuto (aBTopel B. B. Epemun, A. A. /Ipo3nos, 1.
B. Epemuna, 3. 10. Kepumos). 4. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E.
Kysbmenko, B. U. Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna «Xumusi. YriayOlieHHbIH ypOBEHb.
10 knace» (aBtopsl B.B. Epemun, B. 1. Maxonuna, O. FO. Cumonosa, U. B. Epemuna, A. A.
Hpoznos, 2. 0. Kepumon). 5. Metonudeckoe nocobue k yueOuuky B. B. Epemuna, H. E.
Ky3bmenko, A. A. JIpo3nosa, B. B. Jlynuna «Xumus. YrinyOneHHbli ypoBeHb. 11 kinace»
(aBropsl B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, U. B. Epemuna, A. A. /Ipo3nos, 3. 1O.
Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

NHTEPHET
bubaunoreka IIOK https://m.edsoo.ru
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