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HOACHUTEJDBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero 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 o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
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-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe NS
MPOJIOIKEHU OOyUYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  WHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
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
OMpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI W TIOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



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

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUsA, COAEPHKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMH» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTeMe
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero 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 M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOMINUXCS, BEIOPABIINX OMPENeNEHHBIN TPO(HIIb
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpPaMMBI CcpeHero ooOIero oOpa3oBaHUs
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
OO0OOIIEHHBIX  CIMOCOOOB  JEATENbHOCTH, MMEIOUIMX MEKIUCUUILTHHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu MOIX0/I0B K OTOOPY U CTPYKTYpPHOMU
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
HEOpraHWYeCKass XHUMHS» COCTABJISIET COBOKYMHOCTh IMPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOnE€HHOM YpOBHE H3Y4YEeHMs IpeaMera olecredeHa
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
MPOTEKaHUS PEAKIUH, paCCMATPUBAEMbBIX C TOYKU 3PEHUS] XUMUYECKON KMHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUS DPHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
ANEKTPOXUMHUYECKUX MpoLeccax M ANEKTPOIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpNKAHME KypCOB XHMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JJI KJIACCOB ONMpPeAeNEHHOro npodus (r1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWM) OKA3bIBAIOT BIMUSHHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHass Teopusi B (U3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUU BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMEeTa JUId KIACCOB XUMHKO-
Oononornyeckoro mpoduisi OONBIIMIA YACIBHBIA BeC OyIeT MMETh OpTaHHYeCKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILITHOCTH Mpo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U OMBITA MPAKTUYECKOTr0 MPUMEHEHHS HAyUHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NOpeaMeThl», «Marematuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTHUECKON
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 MaTepHabHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCreYeHnr palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM CpelIE;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XMUMHUYECKUX PEAKLUU, O



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

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHHS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
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 MO3UIMH KOJIOTMUECKON 0€30ITaCHOCTH MOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETCHHS] YMEHHUI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LETOCTHOW CHCTEMBI CpelHero olmiero oOpa3oBaHUs IMPHU W3Y4YEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
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 MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

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

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YYCHUS XUMUM Ha YIITyOJIEHHOM
YpOBHE cpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: 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 OPraHMYeCKOM XUMMH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHMSIX. THumbl THOpUAM3AIMM AaTOMHBIX oOpOuTanei
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOU CBsI3M (OOMEHHBIN M JOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKysipHble U  CTPYKTypHbIE  (HOPMYJIBL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupuUKAIMM OpraHuyeckux BemiecTB. [loHsTHe o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

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

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYHMpPOBAHHE MOJEICH MOJIEKy
OpraHUYECKUX BEIIECTB.

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.



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

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOreKCaH) LUKIoaJIKaHOB. CrocoObl MOJy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, 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, NOJMMepu3anuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenne. I[lomumepusanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKlUy 3aMelleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yroiab u nmpoAyKThl ero nepepadotku. CrnocoOsl nepepaboTku HedTu:



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

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaxiun
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTraHUYECKUX COCIMHECHHUSX. Hcnonp3oBanne
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOIYYEHHE HTUJIEHA H
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenpHbie ogHOATOMHBIE CcOUPTBHL.. CTpoeHUE MOJIEKYNn (Ha MOpUMEpPE
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pEAKUHMH 3aMEUIECHUs, JEeTUJIpaTallui, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PU3UIECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKHMM KHCJIOTaMH, KayeCTBEHHas peakKiusg Ha MHOT0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Puszmyeckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



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

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKUE PSZIbl AIbJECTUIOB U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA albICTHIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCIOT. BoIOpoaHbIe CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
uHoNeH08as KucnoTbl. CocoObl MOIYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

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

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoyHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
u nonucaxapunbl). MoHocaxapuIbl: TJIIOKO3a, (PyKTO3a, Tajakrosa, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpyMIl, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1eunono3a. CTpoeHne MaKpOMOJIEKYJl Kpaxmania, TJIMKOreHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa MOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe ammuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHMHOB C a30THUCTOM KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA AMUHOKHUCIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT KakKk aM@OTEpHBIX OpPTraHUYECKUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OelKOoB. XUMHUYECKHE CBONCTBa OEJIKOB: THAPOJIU3, JACHaTypauus,
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, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTCcolepKale  OpraHuyeckue  coeauHeHuss» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

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



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHECHHM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

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

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

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

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

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

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-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 YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

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



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

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

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

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

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

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

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



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

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

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

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

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

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

Heoprannuyeckasi xummusl.

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

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

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



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

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

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IprMeHeHune azora
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 ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEeKI0, €ro NoJIydeHue, BUIbl CTEKIIA.

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

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MeTauioB.  OOmme  crocoOsbl

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

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX »dJIeMeHTOB. Harpuit u kanmii: mnomydyenue, (Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

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



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

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

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel m auxpomartsl, HX
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). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMUYECKHE CBOMCTBA Kelie3a U €ro coequHeHuil. OKCupbl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

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

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

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJle3a C PacTBOPAMH KHCIOT 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
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (hochop U MX COECTUHEHUD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHu3aIlud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEeW Cpelbl M €ro IMOCJIEeACTBUS.
Ponb xuMuu B 06ecriedeHNH SHEPTeTUUECKOW 0€30MaCHOCTH.

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



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

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

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

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpaJIbHbIE YI00pEHHUS.

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

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakumMu, €ciaud OAHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OIPEAEIEHHOU
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
HEOPraHU4eCKOW XUMHUH B 11 Kjacce OCyIIEeCTBISETCA YEPE3 UCIIOIb30BAHUE 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, KJIacCHU(PUKAILNS, TMEPUOIUIYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAJbHBIM ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB ¥ TOTOK YHEPTUU B IKOCUCTEMAX.

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

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



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCUICKOM TpakJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEIH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

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

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX 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
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 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 UM HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

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



WHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

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

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

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

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

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

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

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPUU
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
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs BOIIPOCOB PAIMOHAIIBHOTO MPUPOI0TI0JIb30BAHMS;

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

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

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

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOM 0a3bl MaTepUabHOM KYJIBTYpPhl, B PEIICHUH IJIO0ATHHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

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

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



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHHUBEpPCAIbHBbIC 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;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh TMPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJs KIAacCHU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKITIOUEHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — MpU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKUX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XWMHUYECKHX
peakuuit;

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

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaMeil: NpUMEHSATh MEXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MIIH COBMECTHO CO CBEPCTHUKAMH MPH BBHIMOTHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (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 M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX UM HCCIENOBATENIbCKUX 3aJay, BbIOMpaTh HauboJsiee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiIyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



MUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHUn palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHAS aToMa, THOpUAM3alds AaTOMHBIX OpOWTajed, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKENIET, GyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTYpHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIeXKAlIUe B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdekTsl, opuentantsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKH HEPTH);

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

c(OpMHPOBAHHOCTh YMEHMUIA:

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

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



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

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkinatype (IUPAC) u npuBoauTh TpUBHANIBHBIC Ha3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PPYKTO3a, aHWINH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUS NIPHUMEHATH I[OJIOKEHHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
busznyeckue W XUMHYECKHE CBOMCTBA TUIHYHBIX MPEICTaBUTENCH pPa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
AJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJOB, CIHPTOB, albJErHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AU- WU TMOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHUE TPOAYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTH YMCHHUSI MPUMEHSTH OCHOBHBIC oreparu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

Cc()OPMUPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM 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
IIPOTHO3UPOBAHUA SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

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

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

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

c(OpMHPOBAHHOCTh YMEHMUIA:

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

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

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

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



11 KJIACC

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

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

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

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



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

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

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

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIUHU MO PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

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

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB ME€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

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

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



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

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

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
IKCMIEPUMEHT (PEabHBI U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

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

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

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TOMOIIBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTH 1€Jb  HCCIEAOBAHUS, NPEACTABISATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOJIIOIaTh MpaBuUa MOJIb30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHHYeCKOH XUMHH
[Ipenmer oprannyeckoit xumuu. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
https://m.edso0.ru
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAJTKAHbBI https://m.eds00.ru
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru
bu6mmoreka [JOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8
P E AOPOJILI (aperei) https://m.edso0.ru
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.eds00.ru
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
P A yr HOPOA https://m.edso0.ru
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bubnmuotexa [JOK
3.1 Crnuptsl. Oenon 11 1 1
https://m.edsoo.ru
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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
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
P PHOA bubnunoreka LIOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOroo0Opasue bubnnorexa [JOK
1.2 11 1
BEIIESCTB https://m.edsoo.ru
1.3 XUMHUYECKUE PEAKIITNH 19 1 3 bubmmorexa LIOK
https://m.edsoo.ru
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemertaiuisl 31 1 3 bubmorexa LIOK
https://m.edsoo.ru
22 Meramsi 20 1 2 bubmorexa LOK
https://m.edsoo.ru
23 MeTalint 2 bubmmoteka IIOK
https://m.edsoo.ru
24 ClIaBhL 1 but6mmorexa [IOK
https://m.edsoo.ru
Wroro no pazueny 54
Pasznen 3. Xumus u :Ku3HL
3.1 Mertobl TO3HAHUS B XUMHUH. XAMHS U 9 but6mmoreka [IOK
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KHNU3Hb

https://m.edso0.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[TpenMeT 1 3HAUEHUE OPTAHUYECKOM
bubmuorexa [JOK
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1
N https://m.edsoo.ru
OpraHMYECKUX COEAUHEHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
R bubmuorexa [JOK
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1
https://m.edsoo.ru
BanenTHbie BO3MOKHOCTH aToMa yriepozaa
XuMHYecKas CBSI3b B OpraHU4eCKHX

3 coequHEHUsAX. MexaHu3Mbl 00pa3oBaHUs 1 bubnuorexa [JOK
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edso0.ru
CBsA3EH

4 Teopus cTpoeHUsI OpraHUYECKUX 1 bubnnoreka [JOK
coenuaenuit A. M. byrnepoa https://m.edso0.ru
Bunbl nsomepun: cTpykTypHas,

5 IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 bubnuoreka [IOK
3¢ (PeKTh B MOJIEKyJIaX OPraHUYeCKUX https://m.eds00.ru
COeTMHEHNN
[IpencraBnenue o knaccuPUKAIIN U

bubmuorexa [JOK
6 cucrematrueckas Homernkinarypa (IUPAC) 1
https://m.edso0.ru
OpraHMYECKUX BEIIECTB
7 Knaccudukanus peakuuii B opraHn4eckoi 1 bubnnorexka [JOK

XUMHUHN

https://m.edsoo0.ru
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Cucremarusanus U 0000IEHUE 3HAHUN 1O

bubmuorexa [JOK

8 TeEME https://m.edso0.ru
AJKaHBI: TOMOJIOTHYECKHH psifl, 001as

9 dbopMyIa, HOMEHKIIATypa i H30MEepHs, bubnnoreka [HOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru
CTPOCHUE MOJIEKYII

10 du3nvecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
AJIKaHOB https://m.edso0.ru
HaxoxneHue ankaHoB B IPUPOJIE.

11 CriocoObl nostyyeHus 1 IpUMEHEHNe bubmmorexa LOK

https://m.edso0.ru
AJIIKaHOB
[ukoankansl: obmas popmya,

12 HOMEHKJIaTypa U H30Mepusi, 0COOCHHOCTH bubnuorexa [JOK
CTPOCHHUSI 1 XUMHUYECKHX CBOMCTB, CITOCOOBI https://m.edsoo.ru
MOJTyYEHUs U IPUMEHEHHE
Pemenne pacdy€THbIX 3a/1a4 HA
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI

13 OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM bubnnoreka [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €r0 https://m.edsoo.ru
cocrtaB. CucremaTu3aius u 0000IIeHIe
3HAHUMU 110 TeME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
dbopMyIna, HOMEHKIATypa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. bubmmorexa LIOK

https://m.edso0.ru
CrpyKTypHas ¥ LIUC-TPaHC-U30MEPUs
AJIKEHOB
15 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK

ankeHoB. [IpaBuno MapkoBHHKOBa

https://m.edsoo.ru
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CriocoObI mostyueHust 1 IpUMEHEHNE

bubmuorexa [JOK

16
AJIKCHOB https://m.edso0.ru
[IpakTuueckas padora Ne 1 o reme
" bubnnoreka HOK
17 [TonyuyeHue sTuIEHA U U3yYEHUE €ro
N https://m.edso0o.ru
CBOWCTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI Bubmorexa ITOK
P YIIP bMy https://m.edso0.ru
OpPTraHUYECKOTO BEIECTBA
ATnKagueHsl: COnpsKEHHBIE,
bu6mmoreka [IOK
19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
https://m.edso0.ru
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edsoo.ru
91 Crioco0blI MoTy9eHUs U IPUMEHEHUE bubnnoreka [JOK
aJIKaJuEHOB https://m.edsoo.ru
AJKUHBI: TOMOJIOTHYECKHA psijl, o0mIas
99 bopmya, HOMEHKIATypa, MEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, https://m.edso0.ru
¢buznyeckue cBoicTBa
N bubmuorexa [JOK
23 XUMHYECKUE CBOMCTBA aJIKUHOB
https://m.edso0.ru
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b bubmmorexa [TOK
peartt POHHYIO https://m.edso0.ru
o5 CriocoObI MoTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJKVUHOB https://m.edsoo.ru
26 Pewenue 3ana4: pac4€Tsl 10 YPaBHEHUIO bubnnoreka [HOK
XUMUYECKON PEAKLUU https://m.edso0.ru
27 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 bu6mmoreka [IOK
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TEMEC

https://m.edsoo0.ru

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U

bu6mmoreka [IOK
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
https://m.edso0.ru
OCH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBA
29 XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH bubnuorexa [JOK
3aMEIICHUS https://m.edsoo.ru
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUU
bu6mmoreka [IOK
30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
https://m.edso0.ru
OeH3071a
31 Oco06eHHOCTH XUMHUYECKUX CBOWCTB bubnuorexa [JOK
cTUpoJia https://m.edsoo.ru
Pemenne pac4€THbIX 3a/1a4 HA
32 orpeesieHue MOJICKYIIIPHOU (DOPMYITBI bubmmorexa [JOK
P YA pMY https://m.edso0.ru
OpPTraHUYECKOTO BEIECTBA
33 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnmnoreka [JOK
apeHOB https://m.edsoo.ru
34 I'enernueckas cBsI3bp MEKIY pa3IUYHBIMU bubnuoteka [JOK
KJIacCaMU yTJIEBOJOPOJOB https://m.edsoo.ru
Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX
35 eaxkii. Cucremarn3anus 1 0000IIEHE bubnmorexa [IOK
Peaiiiil. https://m.edsoo.ru
3HAHW IO TeMe
36 [Ipuponanstii ra3. [lonyTHbie HEDTAHBIE bubnmoreka [JOK
rassl https://m.edsoo.ru
37 KameHHbI#1 yroib 1 NpOIyKTHI €r0 bubnnoreka [HOK
nepepaboTKu https://m.edsoo.ru
38 Hed b 1 criocoOb! €€ mepepaOboTKH. bubmmoreka [JOK
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[IpumeHneHnue npoyKTOB MepepadoTKU
He(TH

https://m.edso0.ru

I'enernueckas cBI3b MCKAY pa3InIHbIMU

bu6mmorexa [IOK

39
KJIacCaMU yTJIEBOJOPOA0B https://m.edsoo.ru
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB:
40 3JIEKTPOHHOE CTPOECHUE, PEAKIINU Bubmaorexa ITOK
P P P https://m.edsoo.ru
3aMelIeHHs rajoreHa
Jle¥icTBue 1mIeIouYe Ha
. bubnuorexa [JOK
41 raJIoreHIIpou3BoiHbIe. B3aumoseiictBue
https://m.edso0.ru
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
42 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110 bubnuorexa [JOK
pazneny "YrieBonopoasr" https://m.edsoo.ru
43 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"VYrineBonopoasr" https://m.edsoo.ru
[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psif1, oOmiast popmyna
’ ’ Bbubmoreka LIOK
44 CTPOEHHUE MOJIEKYJI, U30MEPHS,
https://m.edso0.ru
HOMEHKJIaTypa, Kiaccudukaus,
¢buznyeckue cBoicTBa
45 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.ru
46 CnocoObI Moy4YeHus: U IpUMEHEHNE bubnuoteka [JOK
OJHOATOMHBIX CHUPTOB https://m.edsoo.ru
[IpocTeie 3¢uphl: HOMEHKIATYpa U
bubmuorexa [JOK
47 U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
. https://m.edso0.ru
XUMHUYECKHX CBOWCTB
48 MHOroaToMHBbIE CIIUPTHL: HTUICHIIIUKOIb U bubnnorexka [JOK

TIIMIECPHUH, UX (I)I/I3I/I‘-IGCKI/IC 1N XUMHWYECCKHUEC

https://m.edso0.ru
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CBOMCTBA

49 CnocoObI MoTy4YeHus ¥ IPUMEHEHNE bubnnoreka [HOK
MHOI'OaTOMHBIX CIIUPTOB https://m.edso0.ru
50 @DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE bubnmoreka [JOK
cBoicTBa. TOKCHYHOCTH (heHOIIa https://m.edso00.ru
. bubnmoreka [JOK
51 Xumudeckue cBoicTBa (heHoma 1
https://m.edso0.ru
59 Crioco0blI MOTy4eHUs U IPUMEHEHUE bubnuorexa [JOK
deHona https://m.edso00.ru
[IpakTrueckas padora Ne 2. Pemenue
bubmuorexa [JOK
53 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
" " https://m.edso0.ru
Criupthl 1 HEHOIBI
54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnnoreka [JOK
TeEME https://m.edso0.ru
Anbaeruibl ¥ KETOHBI: JIEKTPOHHOE
55 CTpOoeHHE KapOOHUIEHOU TPYIIIbL; bubnuoteka [JOK
rOMOJIOTHUECKHUE psibl, 00mIast popmyina, https://m.edsoo.ru
M30MEpHsI U HOMEHKJIATypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUYECKUE bu6mmorexa [IOK
CBOMCTBA; peaKlUU IIPUCOCIUHEHNUS https://m.edsoo.ru
57 Peaknuun okuciieHNs 1 KaUeCTBEHHBIE bubmuorexa [JOK
pEAKIHUH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru
58 CriocoObI MOTy4eHUs albICTHI0B U bubnuorexa [JOK
KETOHOB https://m.edsoo0.ru
O1HOOCHOBHBIE TIPEIENIbHBIE KapOOHOBHIE
bu6mmorexa [IOK
59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS MX
https://m.edsoo.ru
MOJIEKYIT
60 W3omepust © HOMEHKJIaTypa KapOOHOBBIX bubmmoreka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

KHCJIOT, UX (PU3NYECKHE CBOWMCTBA

https://m.edso0.ru

XUMHUYECKUE CBOMCTBA MPEIAETbHbBIX

bu6mmoreka [IOK

61
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru
Oco0EHHOCTH CBOMCTB MYPaBbHHOM
bubmuorexa [JOK
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
https://m.edsoo.ru
KHUCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 TUKAapOOHOBBIX, TUAPOKCUKApOOHOBBIX bubnmorexa LHOK
P > AP P https://m.edsoo.ru
kucnot. [IpencraBuTenu BoICIINX
KapOOHOBBIX KUCIIOT
64 [TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru
65 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru
CrnosxxHble 3(hUPBI: TOMOJIOTHUECKUN PsiT
66 oOmras popmyna, U30MepHs U , bubmmorexa [IOK
MY, P https://m.edsoo.ru
HOMEHKJIaTypa
67 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
3¢upos https://m.edsoo0.ru
Pemenue pacuéTHBIX 3a71a4: 110 YPAaBHCHHIO
68 XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE bu6mmoreka [IOK
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO https://m.edso00.ru
BEIIleCTBA
[TpakTrueckast paborta Ne 3. Pemenue
bubmuorexa [JOK
69 IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
" " https://m.edsoo.ru
Kap6onoBsie kucnotbl. CiioKHbIE dPUPBI
70 XKupsr: crpoenue, puznveckue u bubnuorexa [IOK
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XUMHUYECKHE CBOUCTBA (TUAPOIU3)

https://m.edso0.ru

OcoOEHHOCTH CBOWCTB JKHUPOB,

bu6mmoreka [IOK
71 COJIEpKalIX OCTaTKU HEIPEIEIbHBIX
https://m.edso00.ru
YKUPHBIX KHCIOT. JKupbl B pupo/ie
MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
79 KHUCJIOT, UX Motoiee AciictBue. [lonsaTue o bubnuorexa [JOK
CHHTETHYECKUX MOIOIIUX CPEICTBAX https://m.edsoo.ru
(CMO)
['eHeTH4ecKas CBA3b yIieBOIOPOIOB U
73 KHACJIOPOACOIE mamIZ; 0 raHHrt){eCKI/IX bubnmorexa LOK
P P P https://m.eds00.ru
BEIIIECTB
74 Pacuérel o ypaBHEHUSIM XUMUYECKHUX bubnnorexa [HOK
peakuii https://m.edsoo.ru
75 CucremaTu3anus ¥ 0000IICHIUE 3HAHHUH 110 bubmuorexa [JOK
TeMe https://m.edso00.ru
OO0m1as XxapakTepUCTHKA YTJIEBOJIOB U
76 Knaccmpmrzaunﬂp JIeBOLLzll; (MOHO-, TH- 1 bubmmorexa [IOK
r ’ https://m.edso0.ru
MOJIMCaXapHUIbl)
77 Momnocaxapusl: (pu3nuecKrue CBOMcTBa U bubnnoreka [JOK
HaxO0XJEHUE B PUPOJIE https://m.edso00.ru
78 [Ipumenenue rioKko3sbl, €€ 3HaUeHUE B bubnuoreka [IOK
JKU3HENIEATEIIbHOCTH OpraHu3Ma https://m.edso00.ru
Jucaxapupl: caxaposa, MajabTo3a 1
P P bubnmoreka [JOK
79 nakto3a. HaxoxeHnue B npupoje u
https://m.edsoo.ru
MIPUMEHEHHE JUCAXapHJIOB
[Tonucaxapuapl: CTpOEHHUE MAKPOMOJICKY!I,
P P pv y bu6mmoreka [IOK
80 dbusznyecKkrue 1 XUMUYECKHEe CBONCTBA,

MMPUMCHCHUC

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

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX
https://m.edsoo.ru
Pemenne pacueTHbIX 3a7a4 Ha
82 OoIpeeIeHNe T0JIM BEIX0Aa IIPOAYKTA bubnnorexa LIOK
P POMyK https://m.edsoo.ru
peaKuu OT TEOPETHUECKHU BOZMOKHOTO
83 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0 bubnmoreka [JOK
pasneny https://m.edso00.ru
KonTponbhas pabota no teme
" bubnuoreka [IOK
84 Kucnopoacoaepxaiiyue opraHnuecKie
" https://m.edso0.ru
COCITUHEHUS
AMUHBI: K1accuuKans, CTpoeHUE
85 MOJIEKYJI, oOmas (hopmyiia, u3oMepus Bubmorexa ITOK
Y pMYyJa, P ’ https://m.edsoo.ru
HOMEHKJIaTypa U (PU3NYECKUE CBOKCTBA
86 XUMHUYECKUE CBOMCTBA AU (PaTHUECKUX bubnuorexa [JOK
aMHUHOB https://m.edsoo.ru
87 AHUWJIMH: CTPOCHNE aHWINHA, 0OCOOEHHOCTH bubnuoreka [IOK
XMMHYECKHUX CBOVMCTB aHWJIMHA https://m.edso00.ru
88 CniocoOsbI oy4eHus U IpUMEHEHUe bubnmnorexa [JOK
annpaTUIEeCKuX aMUHOB https://m.edso0.ru
AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
89 u3oMepusi, (hpu3nyecKre CBOMCTRA. bubnnoreka [JOK
OtnenbHbIE PEACTABUTENH 0L https://m.edsoo.ru
AMUHOKHCIIOT
XuMHYECKHe CBOMCTBA aMUHOKHUCIIOT, UX
bu6mmorexa [IOK
90 OMOJOTrNYeCcKOe 3HAYCHHE aMUHOKHUCIIOT.
https://m.edsoo.ru
CuHTe3 U THIPOIU3 IENTH]IOB
01 benku kak npupoaHbie TOTUMEPHI; bubnuorexa [IOK

CTPYKTYPHI O€ITKOB

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

92 XUMUYECKUE CBOMCTBA OEIIKOB
https://m.edso0.ru
A3oTconepikaliie reTepoluKiInuecKue
bubmuorexa [JOK
93 coenuHeHUs. HyKIIEMHOBBIE KUCIIOTHI:
https://m.edso0.ru
COCTaB, CTPOEHHUE U OMOJIOTHYECKas pOJib
[IpakTuueckas padora Ne 4. Pemenue
94 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
"A30TcoAepKallle OPraHUYECKUE https://m.edso00.ru
coenuHeHus"
[IpakTuueckast padora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru
coenuHeHun"
KonTtponpHast pabora o Teme
" bubnuoreka [IOK
96 A3oTcomepkaniiue OpraHndecKue
" https://m.edsoo.ru
COCIIMHEHUS
OcHOBHBIE OHATUS XUMHH
97 BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U bubnmnoreka [JOK
METO/IbI UX CUHTE3a —II0JIMMEPU3ALHS U https://m.edsoo0.ru
TIOJTMKOHICHCAITHS
08 [TnactMaccel. YTunuzanus u nepepadoTka bubnnoreka [JOK
IJIaCTUKA https://m.edso0.ru
99 DacToMephl: HaTypabHBIN bubnuoteka [JOK
CUHTETUYECKHE KayuyKku. Pe3una https://m.edsoo.ru
Bonokna: HaTypaibHbIe, HICKYCCTBEHHEIE,
bubmuoreka [JOK
100 cuHTeTnueckue. [lomumeps! ciennaabHOTO
https://m.edsoo.ru
Ha3HAYCHUS
101 [IpakTuueckas padora Ne 6. Perenue bubnuorexa [IOK
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AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeEME
"Pacmio3HaBaHue miacTMacc U BOJIOKOH"

https://m.edso0.ru

O060011eHNEe U CUCTeMAaTH3aI
102 W3Y4YEHHOI'0 MaTepuaia 1o TeMe

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.eds00.ru



https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

Kosun4yecTBo 4acos 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.edsoo.ru

5 CtpoeHue IEKTPOHHBIX 000I0YEK aTOMOB, 1 bubnnorexa [HOK
KBaHTOBBIE UMCIa https://m.edso00.ru

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

4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIsIM https://m.edsoo.ru
DNEKTPOHHBIC KOH(UTYpAITH ATOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 bubmmorexa [OK

https://m.edsoo.ru

COCTOSTHUU

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

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

3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmoreka [JOK
MPOCTBIX U CJIOXKHBIX BELIECTB [0 IPyIIaM U https://m.edsoo0.ru
nepuoiaM

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

https://m.edso0.ru

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6mmorexa [IOK

10
Bonoponnas cBsa3b. MexMOJIEKYIIIpHbIE https://m.edso0.ru
B3aWMO/ICVCTBHUS
BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPbI bubmmorexa [TOK
) P PyKIP https://m.edsoo.ru
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM
12 [IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso00.ru
BEIICCTB
14 ITonsiTHE O AUCIIEPCHBIX CUCTEMAX. bubnnoreka [JOK
IIpencraBienue 0 KOTIOUAHBIX PACTBOpPaAx https://m.edso00.ru
HcTtrHHBIE pacTBOPHI: HACBIILIEHHBIE 1
bu6nmoreka [JOK
15 HEHACBILICHHBIE, PACTBOPUMOCTb.
https://m.edsoo0.ru
Kpucramnornaparst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnuotexa [JOK
pacTBOpPOB https://m.edso00.ru
Pemenue 3a1a4 ¢ ucnosib30BaHUEM MTOHITHH
" N " bu6mmoreka [IOK
17 MaccoBas JI0JIs1 paCTBOPEHHOIO BemecTna',
Y " https://m.edsoo.ru
MOJISIpHAsI KOHIIEHTPALIHS
18 Knaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edso00.ru
19 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 bubnnorexka [JOK

TEMC

https://m.edso0.ru
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KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1

bubmuorexa [JOK
20 [Tepuonnueckas cucTeMa XMMHYECKUX https://m.edsoo.ru
snementoB JI. U. Menneneepa", "Crpoenue T '
BemecTBa. MHOrooopasue BeniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHMYeCKOW U OPraHMYeCcKOW XUMUU.
bubmuorexa [JOK
21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
https://m.edso0.ru
COXPaHEHMsI U IIPEBPALIEHUs] SHEPTUH NIPU
XUMHUYECKHX PEeaKLUIX
99 TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii. bubnnorexa [HOK
TepMoxuMuueckre ypaBHEHUS https://m.edsoo.ru
93 Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX bubnuoreka [IOK
pEAKUHI U TEPMOXUMUYECKUM YPABHEHUSIM https://m.edsoo.ru
CKOpOCTh XMMUYECKOH peakiuu, eé
bubmuorexa [JOK
24 3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
https://m.edso0.ru
Karanu3z u xatanu3aTopbl
bu6nmoreka [JOK
25 ["'oMOreHHbIe U reTepOreHHbIE PeaKIIUU
https://m.edsoo0.ru
[Tpaktuyeckas padora Ne 1 o teme
" bubnuotexa [JOK
26 Bnusinue pa3nuuHbIX GakTOpoB Ha
. | https://m.edsoo.ru
CKOPOCTb XUMHUYECKOW pEaKIuu
97 OOGpatumbie 1 HEOOpATUMBIE PEAKIIUH. bubnuoteka [JOK
XUMHUUYECKOE PABHOBECHUE https://m.edso0.ru
[TpakTrueckast padota Ne 2 o teme
" bubmuorexa [IOK
28 Bnusinue pa3nuyHbix pakTOpoB HA
\ https://m.edso0.ru
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
29 OnexrponauTnueckas aquccounuanusi. CunbHbIe bubnuorexa [IOK
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U ciia0bie AIIeKTponuThl. CTeneHb
JICCOLIHAIINN

https://m.edso0.ru

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

bu6mmoreka [IOK

30 acTBOpoB. Bomopoauerii mokazarens (pH
P P HOPOA (PH) https://m.edsoo.ru
pactBopa
31 I'maponus coneit. Peakiuu, mpotekaronme B bubnnoreka [HOK
pacTBOpax AJIEKTPOJIUTOB https://m.edsoo.ru
[TpakTiueckast pabota Ne 3 o teme
32 "XUMHUYECKHE PEAKLINU B PaCTBOPax bubnmorexa LHOK
up P P https://m.edsoo0.ru
JIEKTPOIIUTOB
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC
. bubnuorexa [JOK
33 peakuuu. BaxHewme OKUCIUTEH U
https://m.edsoo.ru
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnnoreka [JOK
Oananca https://m.edsoo.ru
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edsoo.ru
bu6mmoreka [IOK
36 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.edsoo0.ru
bu6nmoreka [JOK
37 Pemienue 3a1au pa3nuyHbIX TUIIOB
https://m.edsoo.ru
38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO bubnuotexa [JOK
TeMe "XuMuueckue peakiuu' https://m.edsoo.ru
39 KonTponbhas pabota no Teme "Xumuueckue bubnnoreka [HOK
peakuun" https://m.edsoo.ru
[Tonoxenue Hemeramios B [lepuoanueckoit
bu6mmoreka [JOK
40 cHUCTeME XMMUYeCKuX anemMeHToB /1. U.

MeHnnieneeBa 1 0COOEHHOCTU CTPOEHUS UX

https://m.edso0.ru
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aToMoB. PU3NUYECKHE CBOMCTBA HEMETAJIJIOB

41 AnoTponust HeMETauIoB (Ha IpUMeEpe bubmuorexa [JOK
KHCITIOpoJ1a, cephl, hocdopa u yrieposaa) https://m.edsoo.ru
42 Bopopon: nonyuenue, pusudeckue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA. [ 'upuibl https://m.edsoo.ru
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI
bubmuorexa [JOK
43 MOJy4eHUs1, PU3NIECKUE U XUMUYECKHE
M https://m.edsoo.ru
CBOICTBa
l'anorenoBonopoasl. Baxuerimue
bubmuoreka [JOK
44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
https://m.edsoo.ru
rajioreHoB
JlabopaTopHble U MIPOMBIIITICHHBIE CIIOCOOBI
bubmuoreka [JOK
45 nosyueHus rajgoreHoB. [Ipumenenue
N https://m.edsoo.ru
TaJIOTEHOB ¥ X COCTUHCHHM
[TpakTuueckast pabota Ne 4. Pemenue
bu6mmoreka [IOK
46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
" " https://m.edsoo.ru
I"anorenst
Kucnopon: nmabopatopHsie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHHUS, bubnnoreka [JOK
dbuznyeckue u XuMudeckre cBoicTBa. O30H. https://m.edsoo.ru
[TpuMmeHeHne KUCIopo/ia U 030Ha
bu6mmoreka [IOK
48 OKcubl ¥ NEPOKCUABI
A P A https://m.edsoo.ru
bu6mmorexa [IOK
49 Pemienue 3a1au pa3auyHbIX TUIOB
https://m.eds00.ru
Cepa: HaXOXKIEHUE B PUPOJIE, CITOCOOBI
P brp bu6mmoreka [IOK
50 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE

CBOMCTBA

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

51 CepoBo0opoa, CYyIb(MHUIBI
POBOZOPOZ, CYIbhHA https://m.edsoo.ru
59 Kucnopoacoaepxaniye COeIMHEHNS CEPBI. bubnmoreka [JOK
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edso00.ru
[IpakTuueckas padora Ne 5. Pemenue
" bubmuoreka [JOK
53 IKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
. " https://m.edsoo.ru
€€ CoeTMHEeHUS
A30T: HaX0XJIeHHUE B IPUPO/IE, CIIOCOOBI
bubmuorexa [JOK
o4 NOJTy4YeHUsI, PU3NIECKUE U XUMHUYECKHE
M https://m.edsoo.ru
CBOMCTBAa. AMMHAK, HUTPH/IbI
55 Kucnopoaconepsxaiue coeqMHEHHs a30Ta. bubnnoreka [JOK
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI https://m.edsoo.ru
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubnnorexa [HOK
A3oTHBIE yoOpeHus https://m.edsoo.ru
®docdop: HaXO0XKICHUE B PUPOJIE, CITOCOOBI
dop PP bubmuorexa [JOK
57 MOJIy4eHUsl, PU3NYECKUE U XUMUUECKHE
o https://m.edsoo.ru
cBoiictBa. @ochunbl u pochux
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmnorexa [JOK
kucnoTel. Comu pochopHO KUCTOTHI https://m.edsoo.ru
59 [Tpumenenue pochopa u €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.edsoo.ru
dbocdop 1 ux CoOeTMHECHUS
Yriepoa: HaxoXIeHUE B PUPOJIE,
61 annof OTHbIE MOJU(UKa EI/I'p(l)I/ISI/IIIeCKI/Ie " bubmmorexa [JOK
p 51 T https://m.edsoo.ru
XUMHUYECKHE CBOHCTBA, TPUMCHCHHE
62 Oxkcup yrinepona(Il), okcun yrnepona(IV), bubmuorexa [JOK
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YrOJbHasl KUCJIOTA U €€ COIU

https://m.edso0.ru

bu6mmoreka [IOK

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
https://m.edsoo.ru
Kpemuuii: HaxoxaeHue B Ipupoae, CrocoObl
bubmuorexa [JOK
64 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE 1
M https://m.edsoo.ru
CBOMCTBA
65 Oxkcua kpemaus(IV), kpeMHHEBasK KHCIIOTA, bubnnoreka [HOK
CUJIMKATBI https://m.edsoo.ru
66 [IpuMeHeHrne KpeMHHUS U €r0 COCIMHEHUM. bubnuorexa [JOK
Crekio, ero noixy4eHue, BUAbl CTEKIIa https://m.edsoo.ru
bubnuorexa [JOK
67 Pemienue 3agau pa3auvHbIX TUIIOB 1
https://m.edsoo.ru
68 CucremaTtu3zanus U 0000IICHHE 3HAHUN 110 bubnuorexa [JOK
teme "Hemeransr" https://m.edsoo.ru
bubmuorexa [JOK
69 KonTpoapHas padora o Teme "Hemeramisr" 1
https://m.edsoo.ru
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI, bubnuoreka [IOK
KOPPEKIIUS OIIMO0K https://m.edso00.ru
ITonoxxenue MmeraiuioB B llepuoanyeckon
7 CHUCTEME XMMUUYECKHX AJIEMEHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX https://m.edso0.ru
000J10Y€K aTOMOB METAJIJIOB
79 OO6mue ¢puznyecKkre CBOMCTBa METAILIOB. bubnuorexa [JOK
[TpumeHeHne METauIOB B OBITY U TEXHUKE https://m.edsoo0.ru
bubnuorexa [JOK
73 Cmnassl MetaioB. Kopposust MetannoB I
https://m.edsoo.ru
bubnmuorexa [JOK
74 Pemienue 3agau pa3auyHbIX TUIOB 1

https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

DNEKTPOXUMHUYECKUH Psiji HAlPSHKEHUN

bubmumorexa [IOK
75 MeTauioB. O0IIKe CIOCOOBI MOTYYSHUS 1
https://m.edso0.ru
METaJUIOB
OO01mmas xapakTepucTuKa MeTamioB [A-
rpymusl llepruoauyeckoi cucrteMsl
76 XUMUYECKUX AieMeHTOoB. Hatpuii u kanuii: bubnmoreka [JOK
noJrydeHue, GU3HIeCKUe ¥ XUMHUCCKHE https://m.eds00.ru
CBOWCTBA, IPUMEHEHHE IIPOCTHIX BEIIECTB U
UX COEOUHEHUN
OO6mas xapakrepuctuka metaiuioB I1A-
rpymms! lleproanyeckoi cucrteMsl
77 XUMUYECKUX AJIEMEHTOB. Maruuii u bubnuorexa [JOK
KaJbIUil: mody4YeHue, (pu3ndeckue u https://m.edsoo.ru
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN
" . bubnuoteka [JOK
78 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS
https://m.edsoo0.ru
79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubnnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru
AM@oTepHbIe cBOMCTBA OKCHIA U
80 TUAPOKCUIA ATIFOMUHMS, bubnnoreka [JOK
TUAPOKCOKOMIUIEKCHI aTFOMUHMS, UX https://m.edsoo0.ru
IIPUMEHEHNE
bu6mmorexa [IOK
81 Pemenue 3a1ay pa3nuyHbIX TUIIOB
https://m.edso0.ru
[Ipaktuueckas padota Ne 7. Pemenne
bu6mmorexa [IOK
82 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
Y " https://m.edsoo.ru
MerTasuibl IJIaBHBIX HOATPYII
83 OO01mas XxapakTepUCTHKA METAJIOB bubmmoreka [JOK
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no0ouHbIX noarpyna (b-rpymnm)
[lepuoanueckoil CuCTEMbl XUMHUYECKHUX
3JIEMEHTOB

https://m.edso0.ru

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa

bu6mmoreka [IOK

84 -
Y €r0 COCIMHEHU, UX IPUMEHEHUE https://m.edso00.ru
Baxnelive coeMHeHUs Mapratiia.
bu6mmoreka [IOK
85 [lepmaHranar kKajius, €ro OKMCIUTEIbHbBIE
. https://m.edsoo.ru
CBOMCTBa
Ouznyeckue 1 XUMUYECKHE CBOMCTBA JKese3a
. bubnuorexa [JOK
86 u ero coeunenuil. [lomyuenue u
https://m.edso0.ru
MIPUMEHEHUE CIUIaBOB Kele3a
87 ®duU3nYeCcKue U XUMUYECKUE CBOMCTBA MEJIU U bu6mmoreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHE https://m.edso00.ru
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA
N bubmuorexa [JOK
88 U €T0 COCMHEHUH, UX TPUMEHEHHE.
https://m.edso0.ru
I'mapokcokoMIIEKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bu6nmoreka [JOK
89 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edso0.ru
MerTainsl TOOOYHBIX MOATPYIIT
bu6nmoreka [JOK
90 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
https://m.edso0.ru
01 O06o01IeHre U cucTeMaTU3alus U3Y4YeHHOTO bubnmnorexa [JOK
MaTepuana 1o reme "Merasuibr" https://m.edso0.ru
bubnnorexka [JOK
92 KonTtponbHas padora no Teme "MeTtasibr" 1
https://m.edsoo0.ru
03 AHanu3 pe3ynbTaToB KOHTPOJIbHON PaboTHI, bubnnoreka [HOK
KOPPEKIHSI OIIHOOK https://m.edso0.ru
94 Ponb xumun B obecrieueHUN yCTOHYMBOTO bubnnorexka [JOK
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Pa3sBUTHA YCIIOBCUYCCTBA. IlousTue o
HAaY4YHBIX ME€TOAaX UCCIICA0OBaHNs BEIICCTB

https://m.edso0.ru

Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3aluu

95 XAMHYECKOTO MPOU3BOJICTBA. 1 bubnnoreka [HOK
[TpoMebITIeHHBIE CTIOCOOBI TTOTYYCHUS https://m.edso00.ru
Ba)XKHEUIINX BEIIECTB

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

97 XuUMUS U 3J0pOBbE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edso00.ru

98 Xumus nmumy. Ponk XxumMun B o0ecrieueHnn 1 bu6mmoreka [IOK
[MUIIEBONA 0E30I1aCHOCTH https://m.edsoo.ru

99 Kocmetnueckue u napdromepHbie cpecTBa. 1 bubnnoreka [JOK
briToBas xumust https://m.edso00.ru
XuMus B CTpOUTENbCTBE. BaxkHeiine

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE 1 bubnorexa LIOK

https://m.edsoo.ru
MaTepuabl

101 XUMHUS B CETLCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Oprannydeckue 1 MUHEPAIbHBIC yI00pEeHUS https://m.edso00.ru

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

OBUIEE KOJIMYECTBO YACOB I10 102

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

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

* Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe obmiecTBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHAJIBI J1JI YUUTEJA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka IIOK https://m.edsoo.ru
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