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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO 00pa3oBaTeIbHON MPOTPAMMBI CpEIHETo o0111ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHBIE MIPOrpamMMbl, 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-Hay4yHOTro oOpas3oBaHusi 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 MEHSIIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKXKe st
MPOJIOIKEHU OOyUYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoAPOOHYI0O  HWHTEpPIpETAlMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
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(QOPMALMOHHO-METOAUYECKAsA, peaau3alus 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 peaycMaTpUBAET
OMpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI W TIOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOydJaronuxcs 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 paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpesiefieHie 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 oOmero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHs» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs 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 OMpPEACIEHHBIN TTPO(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 00pa3oBaTEIbHOM MPOrpaMMBl  CcpeHero ooOIero oOpa3oBaHUs
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JIEATENBHOCTH, WMMEIONIMX  MEKIUCUUITMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Noaxo0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYIMHOCTh 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 yriayOlIE€HHOM YpOBHE H3Yy4EeHMs IpenMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
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 3PEHHUS DHEPTETUIECKUX U3MEHEHUH MpHu €€ 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 BEILIECTB.
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 3HayeHHe 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 TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis 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 TEOPHI B XUMHUU M B (U3HKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopusi B (U3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMeTa JUid KIACCOB XUMHKO-
Oononornyeckoro mpoduisi OONBIIMIA YACIbHBIA BeC OyIeT MMETh OpTaHUYeCKas
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, KaK JIMMUABI, OENKHU, YTJIeBOIbI, 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 mmane ¢GopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U OMBITA MPAKTUYECKOTrO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «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 SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, 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 MaTepUaJbHOM €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 Pa3BUTHU
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 MIPUPOJIHOM CpelIE;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIDHOM, 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 IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OICHKH C ITO3UIIUHM YKOJIOTHYSCKON 0€30aCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yriyOJIeHue  TPEJCTaBICHUNM O  Hay4YHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJI1 TPUOOPETEHHs] YMEHHI OPUEHTUPOBATHCS 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 oOmiero oOpa3oBaHUs MPH U3YYEHUU
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 HCCIIETOBAHUNA 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 MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
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.

OO6miee YKuCciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YYCHUS XUMHUM Ha YTIITyOJIE€HHOM
YpOBHE cpeaHero obiiero 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 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3M (OOMEHHBIN W JOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHHs aTOMHBIX oOpOWUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocoObl pa3phiBa CBsI3ed B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopust crTpoeHuss opraHndeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COEeNMHEHUH. MOoJeKyasipHble U  CTPYKTypHblE  (HOpMYIIbI.
CtpykTypHble (OpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buubl u3omMepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE YP(PEKTH B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIMI
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupuKaMK oOpraHuyeckux BeniecTB. lloHatne o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M KiaccU(UKAIMs OpraHUYECKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHUYECKUX BELIECTB IPH HarpeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Anxanbl. ['omonorndeckuil psij ankaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKkMi paJuKaJIbHOTO 3aMEIECHNUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, [MKJIOreKcaH) LUKIoaJIKaHOB. CrocoObl MOJydyeHUs 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
reomerpudeckas (Imc-TpaHc-) wu3omepus. Dusndeckne CBOWCTBA alKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3auuu U okucieHus. lIpaBuimo MapkoBHHMKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS M XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenuuenne. Ilomumepusanus
COMPSKEHHBIX JUEHOB. CrIOCOOBI MMOJIy4YEHUs U IPUMEHEHHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XYWMHUYECKME  CBOMCTBA:  pEaKkUUM  NPHUCOCAUHEHUs,  JUMEpHU3aluud 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 U30MepHus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaAUKaNIe, PEAKUWHA NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupoia. CrnocoObl MOIyYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

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



MEepPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIHU3.
[IpoaykTel nmepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUIPOKCOrpPYIIyY, HUTPOTPyNMNy, IUAHOTPYMIy,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE | TIPH CHHTE3EC
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
n3ydeHue (pU3NIECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa KaJiusi, B3aUMOJICUCTBHE alleTUIIEHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIacTMAacC, KaydyykKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYJ
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OogHOATOMHBIE CHUPTH.. CTpoeHHWe MOJeKyn (Ha MpuMmepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUMH 3aMEIIEHUs, JerujipaTallid, 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 aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKHMH KHCJIOTaMH, KayeCTBEHHAas pEakiusg Ha MHOI0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esoBeka. (CrnocoObl MOJMyYeHHS U NPUMEHEHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6enzonbHOTO sifipa. dusmveckue cBoicTBa (deHona. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA aJIbJICTUbI.
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 CBSI3U MEXIy
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as Kucnotbl. CnocoObl MOTyYEHUs 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, pu3nUecKue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOIN3 B
KHCIJION U 11enoyHon cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX 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 nonucaxapuiabl). MoHOcaxapuIbl: TIIIOKO3a, (PPYyKTO3a, TajlaKkTo3a, pudo3a,
Je30Kkcupr0o3a. u3nvecKue CBOMCTBA W HaxokjaeHue B mpupoje. dorocuHres.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpymI, COUPTOBOE MU MOJOYHOKHCIOE OpokeHue. llpuMeHeHue 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 1eiunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmania, TJIMKOTeHa |
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, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOIO CHHUpPTAa JUXPOMATOM Kaius (BO3MOXHO HMCIOJIb30BaHHUE
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 INOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOu3BOJHbIE 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, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHuiuHA. KauecTBeHHblE peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsI U TNpUMEHeHHe anudaTudyeckux amMuHoB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT Kak aMQpOTEpHBIX OpPraHUYEeCKUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OelKoB. XUMHUYECKHE CBONCTBa O€JIKOB: THAPOJU3, 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
«A3oTcolepkalue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJIdTUICHTEpePTaIarT). Y Trim3aius u nepepadoTKa IIacTHKa.

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

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

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPraHUYECKOrO0 COEIUHEHHS Mo 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
MOJIYYEHUSI, ONpENeNiEeHuEe J0JM BBIXOJAa MPOJAYKTAa PEAKUUU 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 YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

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



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

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

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBbIE YHUCIIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYpallud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUeCcKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3smMbl 00pa3oBaHUsl KOBAJICHTHOM CBA3U: OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
IToHsTE O KOOPANHALIMOHHOW XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMU PaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMs OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX 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 XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3UYHbIX (HDaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TEMIIEpaTypa, JABJIICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabpl PacTBOPOB C MOMOIIBIO MHIWKATOPOB, W3YUYCHHUE BIMSHUS PA3JTMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

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

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumel. Oxcunm cepwi(1V), oxcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HYECKUE U
xumuueckue cpoiictBa. Pochunsl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopuoie
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 cporctBa. Okcun kpemuusi(l1V), 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 BeIlleCTBAa M €ro coeAuHeHuid. AmdorepHbie CBOWCTBAa 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.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

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

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

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

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

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHU3aIlid XUMHUYECKOTO MPOoUu3BOACTBA. [I[poMbllieHHBIC
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponps xumMuu B 00ecrieueHr Y3HEPreTUIeCKON O€30ITacHOCTH.

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



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

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

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

XuMHS B CEIBCKOM X03sicTBe. OpraHnvecKkrue 1 MUHEPAIbHBIC yI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOJYKTa
peakiuu, eciau OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OINpeeaEHHOU
MacCcoBOM JoJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM UM MOJISIPHOM
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHW4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusnka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TPOTOH,
HEUTPOH, MOH, U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, DHEPTETUYECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIBbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YTICBOABI, HYKJICHHOBBIE KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

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

TexHOooTHS: XUMHUYECKasT TPOMBIIICHHOCTh, METAJUTyPTHsl, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIIENEHBI CIEAYIONIME COCTaBIIAIOIIME: OCO3HAHUE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TpaBWJIaMU W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEILHON M TIPAKTHYECKON JCSATCIBHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MPOIECcce pean3anuu o0pa3oBaTeIbHON AEATEIBHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY W ITPABOTIOPSIKY;

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

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIILHOCTU TPU CO3JTaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3JIUYHBIX BUIOB YUYEOHOM e TEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB,;



WHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

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

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIIEICTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BeHleCTBAaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEIHBIX NpUBBIUEK (YNOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYNY, JIOISIM TPy/Aa U Pe3ysibTaTaM TPYAOBOMN JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;



OCO3HAHMUSI HEOOXOIUMOCTH HCIIOJIb30BAHUA JOCTHXKEHUA XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOTOTHUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3[IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HANpPaBJICHHOCTH W BaXXHOW pOJH B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaKJAO0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
noJlyyaeMble 3HAHUA JIJIsl aHAK3a U OOBSCHEHUS SIBIICHUM OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
petieHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPasKaroIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PHUKY METOJIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATIbHON KOMIETEHITUN 00y4arOIINXCs;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

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

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

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

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

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PA3IMYHbIX MCTOYHHMKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

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

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  INpEACTABICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

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

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUATIOTa WU/UTN
JMCKYCCHH, BBICKA3bIBATh UJICH, (DOPMYIHUPOBATH CBOM MPETOKCHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/IOKEHHOM 3a1a4H;

BBICTYNATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeias €€ ILeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JICITEILHOCTH HAa OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHHIO, MHTEPIIPETAIIMN W MPEOOPA30BAHUIO 3HAHUH, BUBI JIESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHHWIO 3HAHWUW B Pa3IUYHBIX yUeOHBIX
CUTyaIUsX, a TAK)KE B PEaIbHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuei. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJIbTaThl TMPEJACTABICHBI IO TOJaM
U3Y4YCHHUSI.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJAaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KYJIbTYpBI
YeJl0OBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUSI OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
IOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIui, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BIIMSIHUM aTOMOB U IPYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEACHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE€30IaCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
AJIIEKTPOHHOIO OajllaHca ATUX peaklMii, peakuuii HMOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



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

c(hOpPMHPOBAHHOCTh, YMEHUMN: YCTAHABJIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

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

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKAJUECHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXJYy HUMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

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

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

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

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
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 NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
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
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

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

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

c(OpMHPOBAHHOCTh YMEHMUIA:

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

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

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

C(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LIEJICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON yUeOHOM 3a1aueH.



11 KUIACC

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

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHHM HPHUPOABI, O MECTE€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB SHEPIHH, B OOECINEYEHUH PALMOHAIBHOIO MPUPOJONOJIb30BAHMS, B
GbopMUPOBaHHK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMWUYECKUH »HJIEMEHT, aToM, SJApO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOJIHAS),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON PEeaKii, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpAaICHUs] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U OE€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIONINE TMOHATUS MPU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUIl XHMUYECKUX  peakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUsl OTAENIBHBIX
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 OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU O PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KilacCU(UKALUU
M3Yy4aeMBbIX BEIECTB U XUMUYECKUX PEaKLUM;

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

C()OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXAEHHOE DHEPreTUYECKUE COCTOSIHUS 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 YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHME  CBOMCTBA  BELIECTB  PA3JIUYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH YMEHHUS PACKPbIBATh CYUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe rIpOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);



c(OPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKIMid ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMMHUYECKOM pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMHPOBAHHOCTh, YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUS CEpPHOW KUCIOTHI, aMMHaKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€IECO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpUpoabl — HaAOIIOJEHUE, W3MEPEHHE, MOJICIUPOBAHUE,
9KCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH IE€ATEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KHU3HU;

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

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJIb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEIeCTBa MM 00BbEMA Ta3a MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAcCCE
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaxIuu; 3Hau€HUs BOJOPOJHOTO IOKa3aTels PacTBOPOB KHCIOT M MIEIOYeH ¢
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
(uMeeT mpuMecH); ITOJIM BBIXOJA MPOIYKTAa PEAKIMHU; OOBEMHBIX OTHOIICHHIMA
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKICHUE KaueCTBEHHOTO COCTaBa HEOPTaHMUYECKUX BEIIECTB, OMPEICICHHE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YUCHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJIIOJIEHUEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMU U JaOOPaTOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyjod W JabopaTopHbIM 000pyJAOBaHWEM, OOpallleHUsl C BeEIIeCTBAaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOWYMBOTO pAa3BUTHA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHAS
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOECHUS OPTraHUYECKUX COeTUHEHU A. M 8 bubmmorexa [JOK
' P P A o https://m.edsoo.ru/d69df650
byrneposa
Htoro no paznemny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 14 1 bubnnoreka [JOK
' QJIKaINEHBI, AJTKUHBI https://m.edso00.ru/d69df650
bu6mmoreka [JOK
2. A
3 pOMaTHYECKHE YTIEBOAOPOABI (ApEeHbI) 8 https://m.edsoo.ru/d69dfe50
24 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX 4 bubnmoreka [JOK
' nepepadoTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso0o.ru/d69df650
Hroro no paszneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs
3.1 Cruptel. denon 11 1 bubnmuorexa [JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHunbHbIE COSAMHEHUS: aTbICTHIBI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuorexa [JOK
33 YrIeBOm o https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus1
bu6mmoreka [IOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 https://m.edso00.ru/d69df650
Wroro no pazueny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMNHEHU S
bu6nmoreka [JOK
5.1 BBICOKOMOJIEKYIIIpHBIE COETMHEHUS 6 https://m.edsoo.ru/d69dfe50
Hroro 1o pasneny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9 bubmorexa LOK
' pro https://m.edsoo.ru/2dd57f24
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1 bubmuorexa [IOK
' BEILIECTB https://m.edso0o.ru/2dd57f24
bubmnoreka IIOK
13 AMMIHECKIC Pk 19 L 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6anoreka LIOK
2.1 H 31 1 3
eMeTaLIE https://m.edso0o.ru/2dd57f24
bu6anoreka LIOK
2.2 M 23 1 2
CTaLIbl https://m.edso00.ru/2dd57f24
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaUCHUE
OpraHUYECKON XMMUH,
1 MIPEJCTABIICHUE O 1 bubmorera [JOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DIIEKTPOHHOE CTPOSHUE aTOMa
nepoaa (OCHOBHOE U
2 1}:)36p él({Hoe COCTOSTHUS) 1 Bubmmorexa LIOK
YA ’ https://m.edso0.ru/Oce6fd4c
Banentabie BO3MOXHOCTH
aToma yriepoja
XumMmudeckas CBSI3b B
OPTaHUYECKUX COCTMHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHuUs 1 bubmotera [JOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOLI
paspbiBa CBs3EH
Teopus cTpoeHus
4 0 F:HHLIGT(;II)(I/IX COeIMHEHHH A 1 bubmorexa [JOK
P g ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
DneKkTpoHHbIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

[Ipencrasnenue o
KJIacCU(UKALIUN U

6 CHUCTEMaTHYeCKas bubmorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Knaccudukanus peakuii B bubnuoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cuctemaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bu6mmoreka [JOK
AJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT

10 DOu3n4eCcKue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTRA aJIKaHOB https://m.eds00.ru/3137711c
HaxosxieHre ajakaHoB B

11 npupoze. CrrocoObl moIydeHUS bubmorera [JOK

PHPOAC. i https://m.edso00.ru/259b0a5h
U TIPUMEHEHHUE alTKaHOB
[uknoankaHsel: 00mas
dbopMyna, HOMEHKIIATypa

12 U30MEpHUsI, 0COOCHHOCTH bu6mmoreka [JOK
CTPOCHUSA U XUMUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MIPUMCHEHUE

13 Pemienne pacu€THbIX 3a1a4 HA bubnmoreka [JOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

OIIpEIETICHUE MOJIEKYJIIPHON
(opMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOAAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IIHC-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 CBOIiCTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CniocoOslI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 Tel?\/le "ITon eHI:I)/Ie STUJIEHA U bubmmorexa [OK
i . https://m.edso0.ru/0941eed8
W3Y4YEHHE €r0 CBOMCTB
Pemenune pacu€THbIX 3a7a4 Ha
18 ONPEAEIIEHUE MOJIEKYJIIPHOU bubmuorexa [JOK
(opMyIIBI OPraHUYECKOro https://m.edso0.ru/e9ea9921
BEIIECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
but6mmorexa [IOK
19 KyMYJUPOBaHHBIE.

OcoOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XuMHUYECKue CBOMCTBA bubmuoreka [JOK

20 .

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MoTy4eHus u bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas gpopmyia,

22 HOMGHK?;a'II‘) ya DJIEKTPOHHOE U bubmorexa LOK

ypa, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XHUMHYECKHE CBOMCTBA AJIKUHOB bubnmorexa LOK

https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peaknyu Ha bubnuorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrocoObI noydeHus u bubnunoreka [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 ABHEHUIO XUMHUYECKOM bubmorexa [IOK
yp https://m.edsoo.ru/5db8e526
peakiuu

97 CucremMaru3aiuys 1 000011IeHNE
3HAHHUHU II0 TEME
ApeHBI: TOMOJIOTHYECKUHT P,
obmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0o.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIyOJIa,
uX (pu3uveckre CBONCTBA

29 XUMHUYECKUE CBOWCTBA apEHOB: bubnuotexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XUMHUYECKUE CBOMCTBA apEHOB:

30 €aKLHU IPUCOETUHEHUS Bubmorexa LIOK
peartiiu ip A ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMUYECKHUX bubnmoreka [JOK
CBOMCTB CTHPOJIA https://m.eds00.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

32 onpeJieJICHuEe MOJIEKYJISIPHOM bubnuoreka [JOK
(bopMyJIIBI OPraHUUECKOTO https://m.edso00.ru/53461a2c
BEIIIECTBA

33 CriocoOsblI MoTy9eHus 1 bubnuoreka [JOK
IIPUMEHEHHE apEHOB https://m.eds00.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKIY

34 pa3IMYHBIMH KJIacCaMu
YIJI€BOIOPOOB
Pacuétel 110 ypaBHEHUAM
XUMHYECKHUX PEAKIIHA.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TeME

36 ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37 KameHHBIi yroas U IpOoIyKThI bubnnoreka [JOK
ero nepepaboTku https://m.edso00.ru/69b3398b
Hedtp u ciocoOs1 €€

38 nepepabotku. [Ipumenenne bubmmorexa [JOK

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

MPOJYKTOB NepepadboTku HehTH
I'eneTnueckas cBsI3b MEXKIY

39 Pa3TMIHBIMH KJTacCaMu

YIJICBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajioreta
JleiicTBue 1Ie04uei Ha
raJOreHIIPOU3BOIHBIC.
41 BzaumoneiictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremaruzanus U 00001IeHne
42 3HAHUH I10 pa3aell bubmorexa HOK
" pasi " y https://m.eds00.ru/20e89f22
YTI1eBO0pOABI
43 KonTtponpsHnast pabora o Teme bubmmorexa [IOK
"VYraeBogopobr" https://m.edso0.ru/95¢9e298
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmiorexa HOK
Yo PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHYECKHE CBOMCTBA
45 IpeaenbHBIX OQHOATOMHBIX bubnmorexa LOK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 IIpUMEHEHNE OTHOATOMHBIX bubmmorexa [JOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2dupsi: bu6mmoreka [JOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

HOMEHKJIATypa ¥ H30MEepHus,
0COOEHHOCTH (HPU3UIECKUX U
XUMHUYECKHUX CBOMCTB

https://m.edsoo.ru/c2c788b2

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

bubmuoreka [JOK

48
bu3HYeCcKue 1 XUMHUIECKIE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI mosryueHust 1

49 MIPUMECHEHUE MHOTOATOMHBIX bubmmorexa HOK

p https://m.edsoo.ru/d12e567d
CIIPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKHEe CBOMCTBA bubmmorexa HOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHoIa
bu6mmorexa [IOK
51 X i
HMIHCCKHE CBOTCTBA (perOa https://m.edso00.ru/037ca5f9

59 CnocoObI noTydeHus u bubnuotexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepruMeHTAIBHBIX bubnunoreka [JOK
3a1a4 o teme "CrupThel U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cuctemaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHWM 110 TEME https://m.edso00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
. bubmuorexa [JOK
55 KapOOHUJIBHO TPYIIIIbI;

TOMOJIOTHYCCKHE PAIBI, o6ma51
dbopmyra, u3omMepus 1

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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https://m.edsoo.ru/1810cb9b
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HOMEHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa [IOK
» peakl https://m.eds00.ru/c887425¢
MPUCOCANHCHHUS
Peakiinu oKHCIEHUS U
57 KauyeCTBEHHBIE peaKInu bubmorexa [IOK
peart https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Crioco0b! nostyueHust bubnuoreka [IOK
albIETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
H3oMepus 1 HOMEHKIIaTypa
60 Ka 6OIfOBLIX KHCIIOT nyp bubmmorexa [TOK
P 7 https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYeCKHe CBOMCTBA
61 MpeAeIIbHBIX OJJTHOOCHOBHBIX bubmmorexa [TOK
pel A https://m.edsoo0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0OEeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KHCIIOTBHI. bubnnoreka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HETPEeICTbHBIX H
bu6mmorexa [IOK
63 apOMaTHYECKUX KapOOHOBBIX,

TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IIpencraBurenu BoICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bu6mmoreka [JOK

64
KapOOHOBBIX KHUCIIOT https://m.edso00.ru/0d162d9d
CnocoOsI 1oTydeHus u
65 MPUMEHEHHE KapOOHOBBIX bubmorexa HOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
CnoxHbIe d(HpHIL:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK
66
dbopmyna, usomepust u https://m.edsoo.ru/adfffe6d
HOMCHKJIaTypa
67 Ddu3znyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
68 peaxkiuu, Ha ONpeeIICHNe
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHWYECKOTO BEIIeCTBA
[TpakTuueckast paborta Ne 3.
69 Pemienne skcnepruMeHTaIbHBIX bubnunoreka [JOK
3agau no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucaoThl. CrioxHbIe 3pUphI"
Kupst: ctpoenue, pusndeckue
70 u XIEMqufKHe CBO(I‘/’IbCTBa bubmmorexa [OK
https://m.edso00.ru/al19c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
bu6mmoreka [{JOK
71 COJIepXkKalInX OCTaTKU

HCMIPCACIBbHBIX KUPHBIX

https://m.edsoo0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
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KUCHOT. KUpbl B IpUpOJIe

Mpri1a kak coJI BBICIIIUX
KapOOHOBBIX KUCIIOT, HX

72 Morolee nericteue. [lorarue o bubnnorexa [IOK
' https://m.eds00.ru/3c566565
CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsA3b
73 YIJIEBOIOPOAOB U bubnuorexa [JOK
KHUCJIOPOACOAECPKAIINX https://m.edso00.ru/56790c96
OpraHUYECKUX BEILECTB
74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi
75 CucremaTtu3anus u 00o0IIeHNne bubnuoreka [JOK
3HaHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa
76 YTJIEBOOB M KJIacCH(pUKaLus bu6nuorexa [IOK
YIJI€BOJOB (MOHO-, IU- U https://m.edso00.ru/7a9693al
MoJIMcaxapubl)
MoHocaxapuasl: pu3nUECKHe
77 CBOMCTBA If Haxox(? €HUE B bubmmorexa [OK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHue IroKo3sl, €
78 SHAYCHIE B bubmuorexa [JOK
https://m.edso0.ru/5e61122d
JKU3HEACITEIIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,
79 MaJTbTO3a U JIaKTO03a. bu6mmorexa [IOK

Haxoxnenue B npupoje u
MIPUMEHEHUE JUCcCaXapuioB

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

[Tonucaxapuasl: cTpoeHue
MaKpoMOJIeKyJ, (pU3nYecKre u

bubmuoreka [JOK

80
XHUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE
81 [TonsTne 06 UCKYCCTBEHHBIX bubmmorexa [IOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 HA
82 ONpeAeseHUE JOJIM BbIX0a bubnuorexa [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
CucremaTtu3anus 1 0000IICHIE bubmuoreka [JOK
83 .
3HaHUH 10 pa3zeny https://m.eds00.ru/08d4364c
KoHTpoinbHas pabora 1o Teme
84 "Kuciopoaconepikalue bubmorexa [IOK
P P " https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCTUHEHUS
AMUHBL: K1accudukarmys,
CTpOCHUE MOJIEKYII, 001IIas
85 (1)(? MyJa I/I3OM€yI/I${ bubmorexa HOK
pMY7Id, pYt, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
86 XuMHYECKHE CBOICTBA bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edso00.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMITUHA
CrniocoOsl nosydeHus u
bu6mmoreka [{JOK
88 nprUMeHeHHe anupaTUIECKIX

AMHHOB

https://m.edsoo.ru/eal38763
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AMMHOKHUCIIOTHI: HOMEHKJIATypa
U u3omepus, GpuznyecKkue

bubmuoreka [JOK

89
cBoricTBa. OTIEeIbHBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XuMHUYECKUe CBONCTRA
aMHUHOKHCJIOT, UX
90 OMOJIOrHYeCcKOe 3HAUYCHHE bubmorexa HOK
https://m.edso0.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOIU3 TSN THIOB
01 benku kak npupoaHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso00.ru/429e9899
bu6mmoreka [IOK
92 XuUMHYECKUE CBOMCTBA OCIKOB
https://m.eds00.ru/6237306d
A3zoTcoaepikaiue
TeTEPOLUKITNYECKUE
93 coe li/IHeHI/I}I Hyxnennosbie bubmorexa HOK
g ek https://m.edso00.ru/521d1431
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
[TpakTuueckast pabota No 4.
Pemenne skciepuMeHTaNIbHBIX
94 784 110 TeMe bubmuoreka [JOK
" % https://m.edso0.ru/8e3c02d1
A3zoTcoaepikaiue
OPraHUYEeCKHE COCTUHEHUS "
[Ipaktuueckas pabora Ne 5.
95 Pemienne skcnepuMeHTAbHBIX bubnmoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPTaHWYECKUX COCTMHECHHI"
96 KonTpomnpHas pabota mo Teme bubnmoreka [JOK
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"A3oTcoaepkaiue
OpPraHUYEeCKHE COCTUHEHUS"

https://m.edsoo.ru/ce561bc7

OCHOBHBIE TIOHSATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

97 COCAUHEHHMI U METObI MX 1 bubmorera [JOK
g g https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aITis U
MTOJIMKOH ICHCAITUS

98 Ilmactmaccel. YTunuzamnus u 1 bu6mmoreka [IOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DI1acTOMEpHI: HaTypaTbHBINA

99 CI/IHTeTI/I‘{epCKI/Ie Kayp u 1 bubmorera [JOK

YAV https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHTernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIEIMATEHOTO Ha3HAYCHUS
[TpakTuyeckas padora Ne 6.

101 Pemenne skciepuMeHTaNIbHBIX 1 bu6nuorexa [IOK
3aj1a4 o Teme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0mIeHrne U cucTeMaTH3aIus
M3YYEHHOTO MaTepuaa o TeMe bubnuorexa [IOK

102 1
"BBICOKOMOJIEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bu6muoreka [IOK
XumMu4yeckui sneMeHt. M30Tonbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnmnoreka HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bubmnoreka IIOK
AJIEMEHTOB (s-, p-, d-, f-ameMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpoOHOB 110 1 bubnmnorexka HOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
P Puryp bubmmorexa [JOK
5) 3JIEMEHTOB B OCHOBHOM U 1
R https://m.eds00.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnoreka [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menzaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK
HAMU MPOCTHIX U CIOKHBIX BEIIECTB MO https://m.edsoo.ru/f8468927
rpynmnam u nepuoaam
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CucreMmaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

9
10 TeMeE https://m.edsoo.ru/8fad2942
Bunnl xumnueckou cBs3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOM CBSI3H. bubmmoreka [JOK
10
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTD U BaJIEeHTHBIE
11 BO3MOXKHOCTH aTOMOB. CBsI3b bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
Tr€OMETPUUYECKUM CTPOECHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemectBa MOeKyIspHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIIbI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenue 0 KOUIOUIHBIX bubmmorexa [IOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHbBIE
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [IOK
» P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM
17 HOHATHH ""MaccoBas JI0JIA but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccu¢ukanus 1 HOMEHKIATypa Bu6mumotexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa no Temam
"Crpoenue atoma. Ilepnoanueckuii
3aKoH U llepuoauyeckas cucrema bubnuorexa [IOK
20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHWYECKOW U OPraHUYECKON
21 XUMHUHU. 3aKOH COXPAHEHUS MACChI bubmmorexa [JOK
BEIIIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MIpeBpaIeHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
TennoBsie A3 HeKTh XUMUYECKUX
22 eakuid. TepMOXUMHUYECKHUE bubnmorexa IOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUs
Beruncnenus mo ypaBHEHUSAM
23 XUMHUYECKUX PEAKIINN U bubmorexa HOK
p https://m.edso00.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKON peaKIny, e€
24 3aBUCHUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [IpakTuyeckas padora Ne 1 o teme bu6muoreka [IOK

"BausiHue pa3nuvHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6partuMbie 1 HEOOpPATUMBIEC PEAKILINH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOpPOB HA bubmorexa HOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DNEeKTPOIUTHYECKAS TUCCOIHAITHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJII/I;IBI bubmorexa HOK
P ' https://m.edsoo.ru/5f766bdf
CreneHp qUCCOUAIH
Honnoe npousseneHue Boasl. Cpena
30 BOJTHBIX aI:CTBo (I)[B Bono Ilo HLII;I " bubmmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 1} ofeKa}o 1€ B pacTBOpPax bubmorexa LIOK
P B P P https://m.edso0.ru/09d5adbd
ANEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa [IOK
,P P P https://m.edso0.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
33 eaKkuu. BakHeWITne OKHCITUTEIN U bubmmorexa [JOK
peardiii. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bubmuoreka [IOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3aga4 pa3aMyHbIX TUTIOB bubmorexa [OK
&P https://m.eds00.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuorexa [JOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme Bu6muotexa [JOK

39 n n

XUMHYECKUE PEAKLIUH https://m.edso0o.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
40 anemenToB JI. . MenaeneeBa u bubmorexa OK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBOWCTBA HEMETAIOB
AJTOTpOTINS. HEMETAJUIOB (HA IIpUMeEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [JOK
POd, Cepal, P https://m.edsoo.ru/ef92c91c
yriiepoa)

4 Bogopona: nonmyuenue, pusnyeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CIOCOOBI NOTYUYEHUS (I)I/I3I/I‘ll:;CiI/Ie u bubmmorexa LIOK

i L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonoponsl. Baxxnenmue
44 KHCIIO onconepmamne COETUHEHUS brbmmorexa [TOK
P P https://m.edsoo.ru/6b3255e6
raJloTeHOB
JlaGopaTopHbI€ ¥ TIPOMBIIIICHHBIE

45 CIOCOOBI OJTYYEHUS TaTOr€HOB. bu6muoreka [JOK
IIpuMeHEHNE TaIOTEHOB U UX https://m.edso0o.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padborta Ne 4. Pemenue

bubanoreka LJOK
46 IKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bu6nunorexa LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune KucIopoaa U 030Ha

bu6nunoreka LIOK
48 OKCHUIbI ¥ IEPOKCHIBI
A P A https://m.edso0.ru/5c¢8816a0
49 Pemenue 3aga4 pa3nuIHBIX TUIIOB bubmorexa LOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6I>I MIOJTyYCHUS ;PIBII)/I‘-IGCKI/IG " bubmmorexa [JOK
v L https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo/1, CyJIb(PUIbI
POBOOPOZL, CY b (U1 https://m.edso0.ru/7c875999
Kucnoposcoaepkaiiue coeTMHEeHUS
52 Cephl gci[)6€HHF:)CTI/I CBOfICTIli CepHOM bubmorexa HOK
PPI- p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubmorexa [JOK

" P ) f'l https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOCcOObI MOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
XAMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoaconepxariue coefuHeHUs

55 azoTa %CO6CHI§OCTI/I CBOMCTB a30THOU bubmorexa [JOK

i https://m.edso00.ru/e2965afe
KHCJIOTHI
56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bu6muoreka [JOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKACHUE B IPUPO/IE,
CIocoOBI MoTydeHus, pu3nyeckue u

bu6nunorexa LIOK

57
XUMHUYecKue cBoricTBa. Dochuas u https://m.edsoo.ru/9aéb43ec
dhochun
Oxcunsl dpocdopa,
58 (bocq)f[) c((i)) e(bncg ne kucioTel. Conun bubmmorexa [JOK
peoAeprratl ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI
59 [Tpumenenne pocdopa u ero Bbu6moteka [JOK
coequHeHnil. DocopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue
bubnuoreka [{OK
60 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
https://m.eds0o.ru/8175ac3f
"A3z0tT u pochop u ux coenuHeHHS"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJUTOTPOITHBIE MOIU(PUKALIHH; bubnnorexa [JOK
61 .
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu
62 e I([)y:(l\lf)) . (OJ'I)I)HaSI KfICHOTa u eé bubmmorexa [IOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou
63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [IOK
A&P https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 CI'II)OCO6BI 0TI elfm @H3nzecl:)1<;e " bubmmorexa LIOK
yi L https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpemuuenas bubmuoreka [{OK
KHCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7b1
66 IIpuMeHeHrEe KpEMHUS U €TO bu6muoreka [IOK

coenunenuil. CTekIo, ero nojayyeHue,

https://m.edsoo.ru/393cdac0
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BUJBI CTCKJIA

https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB buGnuorexa [IOK
lad p https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [{OK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o Teme bubmunoreka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
[TosoxeHre METAILIOB B
[Tepuoanueckoii cuCTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' R https://m.eds00.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
O6mue (hu3nUecKue CBOMCTBA
12 Me”lI“J:J'IJ'IOq]; IIpuMenenne MeTaIOB B bubnmorexa IOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubmuoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Perttennie 3agad pa3In4HbIX THIIOB bubmorexa HOK
Aadp https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUUECKUN DSIT HANIPSIKEHUI
75 MCTaJ'ITJI;OB Oo6mue cnolzoﬂ6m H(I))n YEeHUS bubmorexa TIOK
- DOt y https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakTeprucTuka MeTayuioB [A-
76 rpynisl [leppoauyeckoit cuctemsl bu6muoreka [JOK

XMMHUYECKHUX d1eMeHTOB. Hatpuit u
KaJIMii: ojydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

OO6mmas xapakrepucTuka MetamioB [1A-
rpynusl [leppoaudyeckoi cucTemMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunorexa LIOK

77 .
KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JK&cTKoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AroMuHUN: TIoNy4YeHue, GU3NIEeCKHE U bubnmnorexa [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTIOMHUHHS, bu6nmorexa LIOK

80
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME Bubnmorexa [IOK
. p . https://m.edsoo.ru/27a4af43

MerTanbl TIaBHBIX TOATPYIIT

OO6m1ast XxapakTepruCTUKa METAIIIIOB

83 no6ouHbIX noarpymn (b-rpymm) bu6muoreka [JOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XMMUYECKUE CBOMCTBA

84 XpOMa U €ro COeIUHEHNI, UX bubnmorexa LOK

P ’ https://m.eds00.ru/9911bef3

MIPUMEHEHHE

85 Baxxneiimume coeqHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, €ero
OKHCJIUTEJIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKenesa u ero coenuneHui. [lomydyenue bubmmorexa [JOK
) i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
87 Meau U €€ COSTMHEHHM, UX bubmmorexa [JOK
A a ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XMMHUYECKHE CBOMCTBA
[IMHKA ¥ €r0 COCIMHEHUH, UX bubnuoreka [{OK
88
IIpUMEHEHHE. [ 1IPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnuoreka [IOK
89 IKCIIEPUMEHTAIBLHBIX 3324 110 TeMe
' https://m.edso0.ru/a6e352ea
"MeTaibsl TOOOYHBIX OArpyHH"”
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [IOK
A&P https://m.edsoo.ru/a8b83d83
O060061eHne U cucTeMaTH3alus
91 M3Y4YEHHOI'0 MaTepuaia 1o TeMe bubmmorexa LIOK
" v " P https://m.edso0.ru/e91fe975
Meraibl
92 KonrtponsHas pabora no teme bubmuoreka [IOK
"Metannst" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bu6muoreka [JOK
93
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B oOecrieueHuN
04 YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HncCiaca10oBaHusA BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe MPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nunorexa LIOK

95 1
[TpombIIIEHHBIE CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
BOKHEUIIIUX BEIECTB
X e

0 I/IMI/IHGCKOCu3an513HeHI/I . BuGmorexa LOK
OXPYHAIOTICH CPELEI  €r0 https://m.eds00.ru/9f11bf51
MTOCJICICTBHS

97 XuMUs ¥ 30pOBbE YEIIOBEKA. 1 Bbu6moteka [JOK
JlekapCcTBEHHBIE CpE/ICTBA https://m.eds00.ru/a6552721

98 Xumust nuiy. Pojib XumMuu B 1 bubnuoreka [{OK
o0ecrieueHnY MUIIEeBON 0€30MMacCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromMepHbie 1 bubanorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X .B i

100 UMHUS B CTPOUTENbCTBE. BaxkHeiinue . BuGmmorexa LIOK
CTPOUTENbHbIE U KOHCTPYKIIMOHHbBIE https://m.eds00.ru/61669003
MaTepuabl
X O3SIICTBE.

o OI/IMI/ISI B CEJILCKOM XO35HCTB . BuGmiorexa LIOK

PTAHIHCCKHC I MITHEPATBHbIC https://m.edsoo.ru/fd39587d

ynoopeHus

102 CucreMmaru3anus 1 00001IeHHE 3HAHUH 1 but6mmoreka [IOK
10 TEME https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpPoBePSIEeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CPpeIHEero 001ero
oOpa3oBaHus

1

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

11

OCHOBOITOJIATalONINE TMOHATHSA (XMMHUYECKUH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI0YKa aToma, S-, p-, 0-3JIeKTpOHHBIC OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHE€ aromMa, HOH, MOJIeKyJa,
BaJIEHTHOCTD, AEKTPOOTPHUIATEIILHOCTD, CTENEHb OKHCJIEHHUS,
XUMHUYECKasgs CBS3b (G- U T-CBSI3b, KpaTHBIC CBSI3M), THOpUIU3AIIMS
aTOMHBIX OpOHWTaJIe, KpUCTaUIMUecKas pemieTka, MoJib, MOJISIpHAs
Macca, MOJSIpHBIM O0O0BEM, MOJSApHAs KOHIICHTPALMS, PACTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIH
CKeJNeT, (PYyHKIMOHAIbHAS TPYIIa, pPaJuKald, W30MEphl, CTPYKTypHas
dbopmyna, uzomepust  (CTpyKTypHasi,  reomerpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTUYECKUN psA, TOMOJOTH, YIJIEBOIOPOIDI,
KHUCJIOPOJI- M a30TCOACPIKAIIUE COCTUHEHHUS, OMOJOTUYECKH AKTHUBHBIE
BellecTBa (yriaeBo/ibl, JKUPBI, OEITKH), MOHOMED, TOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COSUHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKIuii (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SHJOTEPMUUYECKHE, PEAKIIMd MOHHOTO OOMEHa, TOMO- U TE€TePOTrCHHBIE,
oOpaTuMbie U HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJECKTPOIIUTHI,
3IEKTPOJUTUYECKAS] AUCCOLMALIMS, CTENEHb TUCCOLUALNN, OKUCINUTEND,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMMHYECKOM  peakluu,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUM M 3aKOHBI (TEOpUsST XUMHUYECKOTO CTPOEHHs] OpPraHUYeCcKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOTUTHYECKON THCCOIMAIINH,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XMMHH, MHPOBO33PEHUYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHNYECKUX HBJ’IGHPIﬁ, COBpPEMCHHBIC MTPCACTABJICHUA O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

13

IpeaACTaBICHUA 0 MEXaHUu3Max XUMHUYECKUX peaKuHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YCJI0BCKa

1.5

o0Iye HaydHbIe MPUHIMIBI XUMHYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
IIPOU3BOJICTBA CEpPHOM KHUCIIOTHI, aMMHaKa, MeETaHoJa, MepepaboTKu

HedTH)

ChopMupoBaHHOCT YMEHH BBISBISATH:

2.1

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOH?ITPII;'I,
IOPUMEHATh COOTBETCTBYIOIIMWC IIOHATHA IIPpU OIIMCAHHUKW CTPOCHHUA H

CBOMCTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB U UX IIPEBPALLECHUN

2.2

B3aUMOCBSI3b XUMHUYCCKUX 3HAHMHA C TOHATUSIMH M TIPEICTABICHUSIMH
JIPYTUX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO TMOHUMAaHUSI U OOBICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AMHCTBA MUpPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMCHOBAHUA XHMHYCCKHX COGILI/IHGHI/Iﬁ MCKAYHApOAHOro COro3a
TCOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJACCaM OpPTraHUYCCKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0 CHUMBOJHKY JUIS COCTaBI€HHUS (OpPMYNT HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHUUECKHUX BEIIECTB

CpopMUpOBaHHOCTh YMEHHUS KIACCU(DUIIMPOBATD:

4.1

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaIru3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeneneeBa U UX BaJ€HTHbIE BO3MOKHOCTH, UCHOJb3Yys MOHATHUSA S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, IHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUIH MO

MepHoaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XHUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOoCpCACTBOM COCTABJICHUA

ANEKTPOHHOTO OallaHca 3TUX peaklui

7.2

YpaBHEHUsI pEaKLUM pa3IMYHbIX THUIIOB; TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IPH KOTOPBIX

OTH PCAKIIMKU UAYT 10 KOHIIA

7.3

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKDETHBIX IIpUMEPAaX XapakTep 3aBUCUMOCTH pPEaKLMOHHON
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHUH OT KpPaTHOCTM U TUIA
KOBAJICHTHOM CBS3M (G- U T-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEN peann3aliy pasIndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINE
CBOMCTBA BELICCTB, IPUHAUICKAUX K ONPEAEICHHBIM KiaccaM H
rpymniaM CoOeIUHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJIE€BOAOPObI, TPOCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAECTUbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMMHBI,

AMUHOKHCIIOTHI, OETTKN)

10

ChopMHUpPOBAaHHOCT, yMEHHS TIPOBOJIUTH PACUETHI MO XUMHUUYECKUM
dbopMylnaM W YpaBHEHMSIM XHUMHYECKHX PEaKIHid C HCIOJIb30BAaHHEM

(I)I/I3I/ILIGCKI/IX BCIIMYHUH:

10.1

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
M3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpe)IeJ'IéHHOI\/'I MacCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

10.3

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

Bnanenue cucreMoil 3HaHMI O METOJAAX HAyYHOTO MO3HAHUS SBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHCHHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

12

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATHh (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MPUPOLY; JJs IPUHATUS

IPaMOTHBIX pEILIEHUH TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IJIAHUPOBATh U IMPOBOAUTH XUMHUYECKHM
9KCIIEPUMEHT (TOJyYeHUE U HU3YYEHHUE CBOICTB HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIIEBOAOPOIOB
Pa3JIMYHBIX KJIACCOB M KHUCJIOPOACOJAEPKAIIMX OPraHUYECKHUX BEIIECTB,
pelieHue AKCIEPUMEHTAIbHBIX 3a1a4y 1o pacrno3HaBaHMIO
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
OesomacHoro  oOpamieHus C  BemlecTBamMM M J1a00OpaTOPHBIM
obopynoBanueM; (HOpMyIHpPOBaTh IIENIM UCCIETOBAHMS; TPEICTABIATH B
paznuuHOil  (opme pe3ynbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATh U

OIICHUBATHb UX NOCTOBECPHOCTDH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XUMHUYECKON MH(POPMALIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(opMaluio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHOMN

y4eOHOM 3amaueit

15

CdopmMupoBaHHOCTh yMEHHsI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBAaTh HMH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepaloTKON BemecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HAaBAaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpPraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI TIIOKa3aTelsl MpeaesbHOM
JOMyCTUMOW ~ KOHIIEHTpAllUd, W TIOACHATH Ha TMpUMEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O XUMHUHn
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTryecKkne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOEHMsI aToMa. Pacnpenenenue
9JIGKTPOHOB IO SHEPreTHYecKHMM ypoBHAM. Kiaccupukanmuss XUMHUECKUX
11 aseMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPreTHYECKHX YPOBHEH aToMOB (S-, p-, d-
1eMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas
KOH(Urypamus atoMa. BareHTHbIE 3IeKTPOHBI
[lepuonnueckas cucremMa xumuyeckux dnemeHtoB M. Menzeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
epuojamM M TpyHnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX
BELIECTB, BOJOPOIHBIX COEAUHEHUH, BBICIINX OKCUJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpunaTeabHOCTh. CTENEeHb OKUCIICHUS
Bunsl xuMudeckoil cBs3u (KOBaJIeHTHAs, MOHHAsI, METaJUINYECKas, BOJOPOIHA)
14 U MeXaHu3Mbl € 00pazoBaHusl. MeXMoJIeKyIsIpHbIe B3auMoelcTBuUs. BemmecTta
' MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HUs. TuMbl KpUCTAIIIMYECKUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHMX — peaklMil B
' HEOpPraHMYECKON 1 OpraHM4eCcKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB
1.6 CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB
1.7 TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs
18 OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha
' COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle Hlarense
OnexTponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEILIECTB: KHCIas, HeWTpaiabHas, IienoyHas. CreneHb
aucconuanuy. Peakiimu HOHHOro oOMeHa
1.10 I'unponus coneit. Monnoe mpoussenenue Boabl. Bogopoausiii nokaszarens (pH)
' pacTtBopa
CrniocoOblI BeIpaskeHHUsI KOHIEHTPALMK PAaCTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
1.11 BELIECTBA, MOJIApHAas KOHLEHTpauus. HachllieHHble U HEHACBILICHHBIE
pacTBOpBL, paCTBOPUMOCTh. Kpucramioruaparst
112 OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. [loBeneHne BemecTs B cpenax ¢

Pa3HbIM 3HAUYCHUCM pH Metoapl SJICKTPOHHOT'O Oamanca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BCIICCTB

2.2

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAIOB (HATpUM, Kanui, KajdbLUH,
MarHuii, aJTFOMUHHHA, IIUHK, XPOM, JKeJIe30, MeAb) U HX coequHeHwid. OOmue

CIIOCOOBI IMOJIY4YCHH MCTAJIJIOB

2.3

XUMHUYECKHE CBOWCTBA Ba)XXHEHIIUX HEMETANIOB (TaJIoT€HOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,

KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

2.4

I'eneTnyeckas cBs3b HCOPraHUMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PA3JIMYHBIM

KJj1acCaM

2.5

#HH#Par### nenTndukanus HEOpraHMIeCKux coequHeHnid. KauecTBeHHbIS

PCaKlMy Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHLBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE  IOJIOKEHHMSI TEOPUM XMMHUYECKOIO CTPOEHHUS OPraHMYECKHX
coenuHeHnit A.M. BytnepoBa. YriepoaHblii CKelIeT OpraHn4ecKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3H. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTasnell aToOMOB yriepoaa. 3aBUCHMOCTh CBOWCTB BELIECTB OT XMMHYECKOI'O

CTPOCHUS MOJICKYII. I'omonoru. I'omonornyeckui pAaa. I/ISOMepI/IH 1 U30MCEPbI

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTanuoHHbIE — 3PQPEKTHI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kinaccuuKaMyu OpraHuyYecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIUWHEHUHN (cucTeMarhdeckas) W TPUBUAIbHBIC Ha3BaHU

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

3.4

CBO6OI[HOpaI[I/IKaJ'IBHBII\/‘I U MOHHBI MEXaHU3MBI pCaKkuuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinesa

3.5

Ankanbl. XMMHYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHHE, KPEKHHI, Hu3oMmepusanusi, ropenue. [lonydenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHeHUs U PaauKaIbHOTO 3aMENIEHUS

3.6

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajoreHupOBaHUE,
THAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, THUApATAILMs), TOPCHUS, OKUCICHUS W
nonuMepu3anui. [IpoMbInieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: p€akun MpPHUCOCAUHCHUA




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHMs U noaumepusanuu. IlomyueHue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMM IMPUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJINMEPOB M JAPYTUX IIOJE3HBIX NPOLYKTOB. Peaknuu 3amenienus. l'openue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCTAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  AJIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOeIUHEHUs (THApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oa.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupoina. [lonmumepusanus cTupoa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS  HAJINYMS
THIPOKCOTPYIIIBI, C  TAJIOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropenus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOIb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. XuMmMuueckue CBOWcTBa (eHona (peakiuu C HATpUEM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenne penona

3.12

Anprernapl. XUMHUYECKUE CBOMCTBA MpEAETIbHBIX allbJCTHI0B: T'MIPUPOBAHUE;
KAueCTBCHHBIC PEaKIMU Ha KApOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkainay, B3aumojeiicteue ¢ ruapokcuaom meau (I). Tlomydyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIIETOH Kak

npeACTAaBUTCIIb KETOHOB. OcobeHnHOCTH pCaKknu OKUCICHUS allCTOHA

3.13

Kap6OHOBBIe KHCIOTEL. XHMHYECKHE CBOMCTBa MMpCACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBBIX KHUCJIOT: OKHCJICHHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme MNpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBLIC KHCJIOTBI

3.14

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
OO6patumocTh peakiuu sTepuduranuu. [IpruMeHeHHE CIOXHBIX 3(QHPOB B
NUIIEBOM M map(roMepHON NPOMBIIIIEHHOCTU. JKHUpPBI Kak CIOXKHBIE I(PHUPHI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWMCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIIeHHe. ['Maponus, WM OMBUIEHHE, JXKUPOB Kak CIoco0

MPOMBIINIJICHHOT'O TMOJIYYCHHUA COJIeil BBICHIUX Kap6OHOBBIX KUCIIOT. MEBIIA Kak




COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMHUYECKHE CBOMCTBA TIJIIOKO3Bl: pEaKUUM C YYacTHEM CIHMPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUYHOKHCIIOoe OposkeHue. [IprMeHeHHe TitoKo3bl, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIME aAucaxapuabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHEe MaKpOMOJIEKYII
KpaxMaya, IJIMKOTeHa WU Leunoio3bl. dusnyeckue CBONCTBA Kpaxmala U
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIHOJIO3bl: THAPOJIM3, MOIy4YEHHUE
3¢pupoB nemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

3.16

AMUHBI. AMHHBI KaK OPraHM4YE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aMMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okucieHue. IlonyyeHue aMUHOB aJKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

3.17

AMHUHOKUCIOTBI U Oenkh. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHnYecKue
coeauHeHusi. OCHOBHbIE AMHUHOKHCIOTBI, oOpasyroomue Oenku. XUMHUYeCcKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypalus, KayeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OeJKu

3.18

CrpoeHue M CTPYKTypa IOJUMEPOB. 3aBUCHMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: MouieKyld. OCHOBHbBIE CIIOCOOBI TOJYyYEHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJduKoHJeHcaruu. Knaccudukarys

BOJIOKOH

3.19

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTaHUYCCKUX coenuHeHui. Penenne OKCIICPUMCHTAJIBHBIX

3ala4 Ha pacCliO3HaBaHUEC OPraHNYCCKUX BCHICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPTraHUYCCKUX COE€TUHEHUI

XUMHUS U )KU3Hb

4.1

XuMmus B TOBcenHEBHOH kwu3HU. [IpaBuna Oe3zomacHOi paboOTBl C EIKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HeTH U e€ nepepaboTka (MIPUPOIHBIE

HMCTOYHUKHU YTIICBOJIOPOIOB)

4.3

XUMUA W IKOJOTHs. XHUMHYECKOE 3arps3HEHUE OKPYKaloled cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbl, arMocdepsl, GIopsl U GayHBl OT

XUMHUYCCKOTIO 3arpsa3HCHUS. Hp06neMa OTXO0O0B H MOOOYHBIX MMPOAYKTOB.




AHLTepHaTI/IBHLIe HCTOYHHKH SHCPIruu

O6H_II/IG MMpEACTABICHUA O IPOMBIINIICHHBIX crocobax IMMOJIYYCHHUA XHUMHYCCKHX

BEILIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 userHas  Merawrypruss.  Crekiio M CWIMKarHas  NPOMBIIUIEHHOCTD.
[Ipombinennast ~ opranuueckas  xumus. Cplpp€ 11  OpraHUYECcKOi
MIPOMBIIIJICHHOCTH

5 Tunsl pacy€THbIX 32124
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BElIEeCTBa, Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB

5.2 Pacuérel TerioBoro a¢dexra peakiuu

5.3 Pacu€tbl 00BEMHBIX OTHOIIEHUI ra30B MPU XUMHUECKUX PEaAKIIMSIX

5.4 Pacuérer maccnl (00bEMa, KOTHUECTBA BEIIECTBA) IPOAYKTOB PEAKIINH, €CITH

' OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBoit min 00BEMHOMN JOTIM BBIXO/1A MPOAYKTA PEAKIIMHA OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl maccnbl (00bE€Ma, KOMMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH OJHO

5.6 13 BEILECTB JIaHO B BUJIE PACTBOpPA C OMPeeIEHHON MacCcoBOM Joei
PacTBOPEHHOTO BEILIECTBA

57 Pacué€rhl ¢ ncnonb30BaHUEM MOHITHH «MaccoBasi O, «MOJSIpHAs

' KOHIICHTPAIUS», «PACTBOPHMOCTE)
Haxoxaenne MonekymisipHOi GopMyIbl OpraHMYECKOTo BEIIeCTBa M0 €ro

5.8 TJIOTHOCTH U MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €T0 COCTAB, HITH TI0

MIPOYKTaM CTOPAaHHUS
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