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MOSCHUTEJBHASA 3AIINCKA
Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpeHEro o01iero odopa3oBaHUs

pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(POIl COQO), npencrapieHHbIX B DeepalibHOM TOCYJIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepanuy, peamu3yIOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «Ctparernn pa3BUTHS BocnuTaHus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 xkmaccos.
N3yuyenue mpeamera, peanmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 0011e00pa3oBaTENbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIIUYME, a TaKXKe s
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IOIy4daeT
NoApOOHYI0  HHTEPIPETAallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieHd, coaepiKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3alus KOTOpoWh oOecrneunBaeTr
MOJIyYeHUE TPEICTaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeieSICHHe: TPUHIMIIOB CTPYKTYPUPOBAHMS U TIOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOrOBOM arTecTtaliM B (OpMe €eIUHOr0 TOCYAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma aJis yriyOJI€HHOTO U3YUSHUS XUMUU:

e YCTaHABIWBAaECT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHEe, 00sS3aTebHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiei, mpeaycMaTpuBaeT



pacnpesneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e Ja€T NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTEpUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4eO0HO-TI0O3HABATENbHbIX JACMCTBUI  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIPEeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeaMmera
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENENSThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnosiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEAHEro ooOiiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO HA  paclIdpeHue U YyriayOJieHHWe TEOpETHYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOMINUXCS, BEIOPABIINX OMPEACIEHHBIN TPO(HIIb
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHuzaiusix npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mniuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl  00pa30BaTEIBPHOM IMPOTPAMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue Impeamera «XUMUS» OPHUEHTHPOBAHO TAaKKEe Ha pEIICHWE 3aJay
BOCIHUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHU pallMOHANM3aluU y4eOHOTO Tpyla |



OOOOHIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HWMEIOIMX MEXKIUCUUIUITMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomyMy peaMeTa «XUMUs» Ha YpPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHuu Moaxo0/10B K OTOOPY U CTPYKTYpHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 332 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriiyOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABJISIET COBOKYMHOCTh IMPEAMETHBIX 3HaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTeMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOE TEOPETUUYECKOE JOTOJIHEHHE, MO3BOJIAIONIEE
OCO3HAaHHO OCBOWUTh CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJEHHOM YpOBHE H3Yy4YEeHMs IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAaX WX COEAMHEHHUU Ha OCHOBE PACIIUPEHUSA U YTITyOJIeHUS
NPEJICTAaBICHUNA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIU, paCCMATPUBAEMBIX C TOYKU 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoAauHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoit
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JOmojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIIECCaX U DIEKTPOJIN3E PACINIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoid XMMHUHU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACPKAHHE KypCOB XHMHU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpOoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHHUE CMEXKHBIEC TIpeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro mpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro maTtepuana no odmed xumuu. [lpu
W3YYCHUU TpeiIMeTa B JaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHUs
Macchl U SHEPTUH, 3aKOHbl TEPMOIAMHAMMKH, DJIEKTPOJN3a, MPEJICTABICHUS O
CTPOCHHH BEIIECTB U JIPYyToe.



B TO ke BpeMsa B COIEp)KAaHMM IIpeAMETa JUId KIIACCOB XUMHKO-
ouonoruueckoro nmpoduias OONbIIUI YAENbHBIN Bec OyneT UMETh OpraHudeckas
xumus. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb i Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEPY, TAKHUE
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUOUAbI, OENIKH, YIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHlI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPENCTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NOpeaMeThl», «Marematuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIYyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YDIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoaract
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepHaIbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX 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 UCTOYHUKOB YHEPTUH, B
o0ecreyeHny palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKA, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJIHOM CpeliE;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIFOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUU, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOII M MPOU3BOACTBEHHON JIE€ATEILHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOJleHue  TPEACTABICHHMM O  HAy4yHbIX  METOoJax  IO3HaHuS,
HEOOXOMMMBIX JUIsI TPUOOPETEHUST YMEHUM OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH Y TOBCEIHEBHOM KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B TI03HABAEMOCTH SBJICHUM TIPUPO/IBI,
YBOKCHHS K TMpOLEeCCY TBOpPYECTBA B O0JACTH TEOPETHUUCCKUX H
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO MW TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENHHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JAESITETbHOCTH.

OO6m1ee 4Kncio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHMs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- W T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYypHbIE  (OPMYJIBIL.
CrpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KinaccupUKaMK OpraHuyeckux BeniecTB. IlloHarue o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUH.

OKCnepumMenmanbHble Memoobl U3V4eHUs 6eulecms U ux npeepaujeHull:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyiia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.




XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, UKIU3ALMH, TUPOJIN3a, KpEKUHIa, ropeHus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOObl MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ alKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3MW, NOJUMEpHU3aund U okucieHus. IIpaBuino MapkoBHHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuau3aiusi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUsI B OEH30JbHOM KOJIbLE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEIUHEHUS, OKHUCIECHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoayKTbl ero nepepadotrku. CrnocoOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOIOPOJOB. Peakiuu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHUSIX. Ucnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

IDKCnepumMeHmanbhble Memoobl U3VYeHUs 8ewecms U Ux NnpespauieHu.
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepojga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, IOJYYEHUE OTUJIEHA W
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KouiekuusmMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE COUPTHL.. CTpoeHHME MOJIEKYN (HAa MOpUMEpPE
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMM 3aMElIeHHUs, JeTUJpaTalii, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTU (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHAas pEaKIUs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3m dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoicTBa (penona. OCOOCHHOCTH XUMHYECKUX




cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06slI osryueHust U npuMeHeHue gperomna. @eHonpopmabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ANIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['OMoJIOrHYecKue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB H
KETOHOB.  XMMHUYECKHME CBOICTBA  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAaKUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CrIocOOBI OMyYeHUsl U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B XKU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoMOJIeKYJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PHUpoB Leioa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKcnepumenmanbhble Memoobl _U3VYCHUS 8eUecms U UX Npeepau|eHuUll:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETHU]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(ll), BzaummoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIbHBIX 3aAa4 1Mo TemMaM «ChupThl U
dbenomnwly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaniye OpraHn4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYecKre MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMECHKIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHUHOB C a30TUCTOW KHUCIOTOM.

Conu anKniIiaMMOHHS.

AHWIMH — TpelICcTaBUTENIb aMUHOB apoMaTtudeckoro psjaa. CTpoeHue
aHwIMHa. B3auMHoe BIusSHUE Tyl aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIe peakimu Ha aHWIMH. CrocoObl
MOJTlydYeHUs] U TpuUMeHeHHe anudaTudeckux amMuHoB. [lomydyeHune aHwiIMHA U3
HUTPOOEH307a.

Amunoxkucinotsel. Homenknatypa u nzomepust. OTaenpHble NPEACTaBUTENH O
AMUHOKMCIIOT:  TJMIMH, ajaHuH. @u3uyeckue CBOMCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOWCTBA aMUHOKHCIOT Kak aM(OTEpHBIX  OpTraHUYECKHX
COCIMHEHHM, peakius TMOJMKOHACHCAUK, OOpa3oBaHWE NENTHIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak npupoansle nosuMmepsl. [lepBuuHas, BTOpUYHAs U TpPETHUYHAs
CTpyKTypa O€lKOB. XWMHUYECKHE CBOMCTBA OEJKOB: THAPOIW3, JCHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKU.

OKCNepuMeHmanbHble  Memoobl U3VYeHUs Beulecms U _Uux NpeepaujeHuil.
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalus OeJKOB NPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcozep)Kalie ~ OpraHMdYeckwe  coenuHeHUs» W «Pacmo3naBanme
OpPTaHUYECKUX COCTMHECHUN.

BbicoKOMOJIeKY ISIPHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas




Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTEpePTaar). Y THinu3aius u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

IDKCcnepumMeHmanbhble Memoobl U3VYeHUs 8ewecms U Ux NnpespauieHu.
O3HAKOMJICHUE ¢ o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuémmnuie 3a0auu.

HaxoxaeHue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOTO COEIMHEHUS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TOHSITUH, MPUHATBIX B OTIEJIbHBIX MpEeaAMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
HDHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM M TETEPOTPOQHBIA THUIl NMUTAHUSA, OpOXKEHUE,




dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpyndnaM ¢ TepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHWYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBsA3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX TEOMETPUUECKUM CTPOCHUEM (Ha IpUMEpe COCAUHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  [HIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HacwileHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIlMU BEIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM cJIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHie KucIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYICHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINIICHHBIE CIIOCOOBI TMOYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3NUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTast U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKue U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOIHbIE  MOIU(PUKALINY.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronpnas kucimora u eé€
coJii. AKTUBUPOBAHHBIA yroyib, ajmcopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne KpeMHus 1 ero coeAuHeHuil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamnoB B [leproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusznyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOIue  CcrnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajupluil: MoJydeHue, (u3nuecKue u
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE TMPOCTHIX BEIIECTB M HX COECANMHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoeIuHeHuil. AMQOTEepHBIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u IuxpomaThl, UX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxneiimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
NPUMEHEHUE MEN U €€ COEAMHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUMN.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETaIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YU KAaTHOHbl METAaJIOB, B3aUMOJIECUCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorenb», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XuMus ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHUu3alii XUMUYECKOT0 MTPOU3BOACTBA. IIpoMbIIeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUS] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHMH HEPreTHIeCKor Oe30MacHOCTH.

XuMHsi H 340pOoBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBBIC q00aBKU. Poib XuMum B
oOecrieuyeHnH MUIIeBOM 0€30IMacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MPENapaTtoB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyeckre U MUHEpaabHbIe y100peHN .

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl a1 2I€KTpOHUKHA. HaHOTeXHOIOTu Y.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOUIUMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAacTBOPEHHOTO BENIECTBA, MACCOBOM NOMW W MOJSAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacCTBOpPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  W3ydYeHHH oOOlmed u
HEeOpraHudeckol XumMuu B 11 Kiacce oCyIEeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KJacCU(PUKAIUs, MePUOJUYHOCTh, HAOIO/ICHHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIMBI, PAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJCaIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIUBRO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepUabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAS MPOMBIILICHHOCTb,
dbapmaiieBTHUYECKAS MPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTABISIONIIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh 1IEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUSA MpeaAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEIILHOW M MPAKTUYECKOW JESITEIBbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HaydyHOMY HacCJeIuI0
OTE€YECTBCHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;



UHTEpeCa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHuUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOtoIeHnsT TpaBui O€30MacHOro OOpalleHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

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

5) TPy10BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLIMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU AeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYAJIbHOW TpPaeKTOpUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIeCO00PAa3HOTO0 OTHOUICHHMS] K MPUPOJE KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO MPOTUBOCTOSITH HJICOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOJIBI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIbLHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIEeCTBA;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziudHbIX chepax mpodeccruoHaaIbHOMI
JIEeSITETbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPyTHE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUsS] OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUHU JJI1 KJIAacCHU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIECTB M XUMHUYECKHUX
pEeaKUnii;

dbopMynTupoBaTh LIEH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 3a XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (POopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JINYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE MOcCoOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEeXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>'I TCMBI B XO0AC O1HUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ysbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHHUS MO3UIUN B
x0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSAMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTb, ONpeAessasd €€ ILeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA croco0 HX pemeHuss ¢ y4€TOM IMOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTiayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUYECKHUI JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PpSAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHUCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMEp, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NESATETbHOCTH  YeJOBeKa, OOIMMWX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepadboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABINBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUIEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, AIbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHUYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHMYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJKaIMCHOB,
QTKUHOB, apPOMAaTHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOJAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMHU  YpaBHEHUSMHU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TIO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS JUISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH I1eJ1eCO00pPa3HOTO TMOBEJACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroleh
MPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMainuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbarsiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS U OOIIEed KyJbTypbl 4YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIe TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOMBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAITN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON PEaKIMM, CKOPOCTh XMMUYECKON PEaKIMH, XUMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIUTHUYECKOW IUCCOLMALNU, NMEPUOINYECKUAN
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NPU XUMHUYECKUX PEAKLMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  ypOBHAX; MPEJICTAaBICHUS O MEXaHM3MaX XUMHUYECKHX
peakuuii, TEpPMOAMHAMHUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
POTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCITOJIb30BAaHUU BAXXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPAILICHUI;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  PpEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKITUH 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCThL yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBINUICHHOTO TMOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIIEHTPAIUs;
MaccChl BEIIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO AUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJYKTa peakiu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIWKATOPOB, HU3YYEHUE BIUSHUS
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jb HWCCJCAOBAHUS, TMPEACTABIATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KUBBIE OPraHU3MbBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBoi uHbopMaluu, UHTepHeT u Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabsubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTp OI::HI/M 0p TaHUYECKUX COE I/IH€HI/II§ A.M 8 bubmorexa HOK
' P P A T https://m.eds00.ru/d69df650
Bbyrneposa
Hroro mo pazneny 8
Paspnen 2. Yriesoaopoanbl
51 [IpenenbHble yrieBOgOPOABI — AJIKAHBIL, 5 bubnnorexka [HJOK
' LUKJIOAJKAHbI https://m.eds00.ru/d69df650
59 HenpenenbHbie yrieBogopo/Ibl: aIKEeHbI, 14 1 bubnnorexka [HOK
' aJIKaJUCHBI, aJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTH4ecKue yriieBoJA0POIbI (apeHBbI) 8 https://m.edsoo.ru/d69df650
54 [IpupoiHbIE UICTOYHUKH YIIIEBOJOPOJOB U MX 4 bubnmoreka [JOK
' nepepadoTKa https://m.edso00.ru/d69df650
bubmuoreka [JOK
2.5 ["asioreHnpor3BOAHBIC YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d69df650
Hroro mo pazueny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmuorexa [JOK
3.1 Crinpret. Getior 1 1 https://m.eds00.ru/d69df650




Kap6OHI/IJ'IBHBIC COCAUHCHHUA: aJIbACTHUABI U

bubmuorexa [JOK

3.2 keToHbl. KapO6oHoBbIe KucaoThl. CloKHBIE 21 httos://m.edsoo.ru/d69df650
a¢upsl. XKupsr
bubmuorexa [JOK
33 Y TICBOE! o https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3nen 4. A3oTcoaeprkaiye opraHudeckne coelMHeHUus1
bu6mmoreka [JOK
4.1 AmuHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKyJ/JISIpHbIE COeIUHEHUSA
bu6mmoreka [JOK
5.1 BrIcOKOMOIEKYIIApHBIE COETMHEHUS 6 https://m.eds00.ru/d69df650
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuonnyeckuit 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 9 bubmorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB /1. . Menaeneena
19 Crpoenue BemniectBa. MHOrooOpasue 11 1 bubnuotexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 KHMIHECKHE peakiiiy 19 L 3 https://m.edso0.ru/2dd57f24
Hroro 1o pasneny 39
Pa3nes 2. Heopranmyeckasi XuMust
but6mmoreka [IOK
2.1 H 1 1
eMETAIIRT 3 3 https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
22 Meraniet 23 L 2 https://m.edso00.ru/2dd57f24
Wroro no pazneny 54
Pazgea 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUKU. XUMUS U 9 bubmuorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koan4yecTBO 4acoB
Ne Hara DJIeKTpOHHbIe UG pOBbIE
Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero H3y4eHusi  00pa3oBaTeJbHbIC PeCypChl
padoThI padoTsI
[Tpenmert u 3HaUEHUE
OpraHUYECKON XHUMUH,
MpEICTABICHUE O 1 bubmorexa HOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3ui OPraHuYeCcKUX
COECTUHEHNN
DJIEKTPOHHOE CTPOEHUE aTOMa
riaepoa (OCHOBHOE U
]}31036p)KI[éI({HOC COCTOSTHHS ) 1 bubmorexa HOK
y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIC BO3MOXHOCTH
aToma yriepoja
XuMHU4YECKas CBSA3b B
OPTraHUYECKUX COCTMHECHUSIX.
MexaHu3Mbl 00pa3oBaHuUs 1 bubmotera [JOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOH CBSI3HU, CIIOCOOLI
pa3pbiBa CBsI3ei
Teopus crpoeHus
OpraHUYEeCKUX COeOUHEHUN A 1 bubmnorexa [IOK
P ' https://m.eds00.ru/9e595ch8
M. Bytneposa
Bunsl nzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
DnexTpoHHbIe () (HEKTH B https://m.edso0o.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COEeIMHEHUN

[Ipencrasnenue o
KJaccu(uKalum u

bu6mmoreka [IOK

6 creTeMaTirecka https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPTaHUYECKUX BEIIECTB

-, Kitaccudukanus peaknuii B bubmuoreka [JOK
OpraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

3 CucremMaruzanus 1 00001IeHNE bu6nmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHH Psi,
obmas popmyina,

9 HOMEHKJIATypa U U30MEpHs, bu6nmoreka [JOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 du3nyecKue 1 XUMUUYECKUe bubmuoreka [JOK
CBOICTBA aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxaeHue aikaHOB B

11 npupoze. CriocoObl noyyeHus Bubmmorexa LIOK

https://m.edsoo.ru/259b0a5b
U TIPUMEHEHUE alIKaHOB
[ukmoankaHbl: o0mIas
dbopmysa, HOMEHKJIATypa 1

12 U30MEepHsi, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHHUS U XUMHUUYECKUX https://m.eds00.ru/156730d2
CBOWCTB, CITOCOOBI MOJTyYEHHS U
PUMEHEHUE

13 Pemienne pacu€THbIX 3a/1a4 Ha bubmmorexa [IOK

https://m.edsoo.ru/bf84d8eb




oTpezieNieHue MOJIEKYIIPHOM
(bopMyIIBI OPraHUYECKOTO
BEILIECTBA [0 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero cocras. CucTteMaTHh3aIys
1 00001IeHNE 3HAHUI IO TEME

AJKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyia,
HOMECHKJIATypa, JIEKTPOHHOE U

bu6mmorexa [{OK

14
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U 1C-
TpaHC-U30MEPUS ATKEHOB
®dusndeckue 1 XUMHIECKUE
15 CBolicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI moy4eHus u bubnmoreka [JOK
NPUMEHEHUE AIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydenue sTuiieHa u bubmorexa HOK
v N https://m.edso00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemienue pacu€THbIX 3a7a4 Ha
18 ONPEAEIICHUE MOJIEKYJIIPHOU bubnnoreka [HOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA
AJKagueHbl: CONpsKEHHbIE,
U30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH AIEKTPOHHOIO
CTPOCHUS

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




20 XuMHYECKHE CBOHCTBA bubmuorexa [JOK
CONPSIKEHHBIX THEHOB https://m.eds00.ru/e561253d

21 CriocoObl nostyueHust u bubnuorexa [JOK
MIPUMEHEHHUE aJTKaIUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHH PSIJI,
obmast popmyia,

22 HOMeHK(Jb;aI;y];]a, AIIEKTPOHHOE U bubmmorexa [TOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKYI, (PU3HUECKHe CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKMHOB bubmmorexa [OK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bu6mmorexa [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CnocoOsI ToTydeHus 1 bubnmoreka [JOK
IIPUMEHEHNE aJTKNHOB https://m.edsoo.ru/a6f9alea
Pewenue 3amau: pac4€rsl 110

26 YPaBHEHUIO XUMUYECKON Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peaxiuu

97 Cucremarusanus 1 00001eHe
3HAHUU 0 TeEME
ApEeHbI: TOMOJIOTUYECKUN PAI,
obmas popmyna,

28 HOMEHKJIaTypa. IJIEKTPOHHOE U bubnnoreka [HOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a U TOJTy0JIa,
uXx (pU3NYECKHe CBOWCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnunoreka [JOK

pEeaKIMK 3aMEIICHUS

https://m.edsoo.ru/a44alaed




30

31

XUMHUYECKHE CBOWCTBA apEHOB:
peaku NpUCOETUHEHNS,
OKHCJIEHUE TOMOJIOTOB OeH301a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuéTHbix 3a1a4 Ha
OIpeIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHUIECKOTO
BEIIleCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

34

35

CrniocoOslI nosydeHus u
pUMEHEHHE apeHOB

I'eneTnyeckas CBsSI3b MEXKIY
pa3IUYHBIMHU KJIacCaMu
YTJIEBOAOPOIOB

Pacuérsl no ypaBHEeHUsIM
XAMHUYECKHUX PEaKLUM.
Cucremaru3ainus 1 0000I1IeHre
3HAHUM 10 TEME

bubmuoreka [JOK
https://m.edso0.ru/6f717d09

36

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

37

KameHHbII yroyib 1 IPOTyKThI
ero nepepadoTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabortku. [IlpumeHenne
MIPOJIYKTOB TIepepaboTKu HePTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB




FaJ'IOI‘CHOHpOI/ISBOI[HLIe
YIJICBOAOPOAOB: 3JICKTPOHHOC

bubnuoreka [JOK

40
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JlelicTBue mIen04YeH Ha
raJIOTeHIIPOU3BOIHBIE.
41 B3anmoneiictBue
IUTaJIOreHAJIKaHOB C MAarHUEM U
[IUHKOM
Cucremarusanus U 00001eHne
42 3HAHUU 110 pa3iell bubmmorexa [IOK
" pasi \ Y https://m.edso00.ru/20e89f22
YrneBonoposl
43 KonTtponbHas pabora o Teme bubnnorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenensHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUICCKHH PsifI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK % II/)IS(EIMC I/ISIp bubmorexa [TOK
Y P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kiaccupukanus, pusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 IIpeaeIbHBIX OQHOATOMHBIX bubmmorexa [TOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoObI 1oTydeHus 1
46 [IPUMEHEHUE OTHOATOMHBIX Enbmaorexa IOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocthie 2pupsi: bubnmoreka [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOUCTB

MHoroaroMHbIe CIIUPTHI:
OTUJICHITIMKOJIb U TTIMLHEPHUH, UX

bu6mmoreka [IOK

48
buznyecKkrue 1 XUMUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI osrydeHust 1

49 MPUMEHEHUE MHOT'OATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOEHUE MOJIEKYJIBI,
50 (du3HYECKHEe CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (heHoIa
bu6mmorexa [IOK
51 X i
MMIHECKHE CBOHCTBA (peHONA https://m.edsoo.ru/037ca5f9

59 CnocoObI ToTydeHUs 1 bubnmoreka [JOK
npuMeHeHue GeHomna https://m.edsoo.ru/c77ddf4c
[IpaxTuueckas padora Ne 2.

53 Pemienne skcnepuMeHTaIbHBIX bubnmoreka [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbenons"

54 Cucremaru3zanus 1 0000IICHUE bubnuorexa [JOK
3HAHUM 110 TEME https://m.eds00.ru/1810cb9b
ANBAETUIBI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHUIIBHOMN TPYIIIIHI; bubnnoreka [JOK

TOMOJIOTHYCCKHE PAAbI, O6H.[a§1
dbopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; PeaKIuu Bubmmorexa LIOK
» peakl https://m.edso0o.ru/c887425c
MIPUCOCAMHCHHUS
Peakiuu oxuciieHus u
57 Ka4eCTBEHHbIE PEAKIIUU Eubmiorexa OK
peakt https://m.edsoo.ru/a393baa9
AJIBAETUIOB U KETOHOB
58 Crioco0sbI MoTydeHUs bubmmoreka [JOK
aIbIETHUI0OB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETBHBIE
59 KapOOHOBBIEC KHCIIOTHI, bu6nmoreka [JOK
0COOEHHOCTH CTPOCHHUSI X https://m.edsoo.ru/fecOb113
MOJICKYIT
HN3oMmepusa 1 HOMEHKIIATypa
60 Ka 6OIfOBBIX KHCIIOT nyp Eubmiorexa ITOK
P o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoiicTBa
XUMHUYECKHUE CBOMCTBA
61 IpeaenbHBIX OQHOOCHOBHBIX Eubmiorexa LOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCO0EHHOCTH CBOUCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
Muoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
HENPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

HpCI[CTaBI/ITeJ'II/I BBICINUX
Kap6OHOBBIX KHCJIOT

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




ITonstue o MMPOU3BOAHBIX

bubmuorexa [JOK

o4 KapOOHOBBIX KHUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI ony4eHus u

65 MpPUMEHEHHE KapOOHOBBIX bubmmorexa [OK

https://m.edso0.ru/7c065c9d

KHUCIIOT
Crnoxwnble 3¢upsr:
TOMOJIOTUYECKHH psJl, oO1as bubnuorexa [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nyeckrue U XUMAYECKHE bu6nmoreka [JOK
CBOMCTBA 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJIIPHOH (hOPMYITBI
OpPTaHUYECKOTO BEIIEeCTBA
[IpaxkTuueckas padora Ne 3.

69 Pemenne sxcriepruMeHTAIBHBIX bubnmnoreka [JOK
3amau o Teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCJIOTHI. CitoxHBIE dPpuphI"
Kupsl: ctpoenne, Gpu3zndeckKu

70 u XIEMH:CSI?I:C czjogl)cj]sa o bubmmorexa [JOK

https://m.edso00.ru/al9c5b98

(rumposnus)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 CoAEpKAIIUX OCTATKH bubnnoreka [JOK
HETPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCHOT. Kupbl B IpUpOJIe

72 Mpbuta Kak COJIM BBICILIUX bubmmorexa [JOK

https://m.edso00.ru/3c566565




KapOOHOBBIX KUCIOT, UX
Moronree aercraue. Iloustue o
CHUHTCTUYCCKUX MORIIINX
cpenctax (CMC)
I'eHeTHuecKas CBI3b
YIIEBOIOPOAOB U

bubnuoreka [JOK

73
KUCJIOPOACOAECPKAIINX https://m.edsoo.ru/56790c96
OpTraHN4YCCKUX BCIICCTB

74 Pacuérsl no ypaBHEHUsIM
XUMHUYECKHUX PEeaKIIHii
Cucremarusanus 1 00001eHe bu6mmorexa [{OK

75 .
3HAHUM MO TEME https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTHKa

76 YTJIEBOJIOB M KJIacCU(UKAITUS bu6mmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edso0o.ru/7a9693al
MoJIMCaxapuabl)

Momnocaxapusl: (pU3NUECKUE
77 CBOMCTBa If Haxox%) eHHUE B bubmmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
pupojie
[IpuMeHeHue rioKo3sl, €€
78 SHAYCHIC B bubnmoreka [JOK
https://m.edsoo.ru/5e61122d
KUBHCACATCIIbBHOCTH OpraHu3smMa
Hucaxapunpl: caxaposa,

79 MaJibTO3a U JIaKTO3a. bubmuorexka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapUuJIOB

80 [Tonucaxapuapl: cTpoeHuE bubnunoreka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHYECKHE CBOICTBA,
IIPUMEHEHHE

ITousitre 00 HCKYCCTBCHHBIX

bu6mmoreka [IOK

81
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemenne pacdyeTHsIX 3a1a4 HA
82 OnpeAeseHue JOJIM BbIX0a bubnuotexa [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXKHOTO
CucremMaruzanus 1 00001IeHNE bu6nmoreka [JOK
83 .
3HAHUU MO pa3aeny https://m.edso00.ru/08d4364c
KonTponpHas pabota mo Teme
84 "Kucnopoacoaepxaniue bubmmorexa [JOK
POACOACPAAII " https://m.eds00.ru/42c6678e
OpPTaHHYECKUEC COCTUHCHUS
AMUHBL: K1accudukams,
CTpOCHUE MOJICKYJI, 001IIas
85 q)(f) MyJa 1/130Mey1/151 Bubnworexa LIOK
pMyId, YL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nueckue
CBOMCTBA
86 XuUMHUYECKUEe CBONCTBA bubnuorexa [JOK
ann(paTHIeCKuX aMUHOB https://m.edsoo0.ru/1bc5cf80
AHWIUH: CTPOCHHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKIX bubmmorexa [TOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
CniocoOslI nosy4eHus u
88 MpUMEHEHUe aaudaTHIeCKuX bubmmorexa [JOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U u30Mepus, GU3NIecKue

https://m.edso0.ru/d1773e80




cBoiicTtBa. OTAeIbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA
AMHMHOKHUCIIOT, UX

90 OMOJIOTMYECKOE 3HAUCHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 H
THIPOITU3 TICTITHIOB
01 benku xkak npupoaHsie bubnnorexa [JOK
MOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.eds00.ru/429e9899
bu6mmorexa [IOK
92 XHUMHYECKUE CBOHCTBA OEITKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKINYECKIE
93 coe IIJ/IHCHI/ISI Hyxnennosbie bubmorexa HOK
8 K https://m.eds00.ru/521d1431
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ounonoruveckas poib
[TpakTuueckas padota Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 4184 110 TeMe bubnuorexa [JOK
. 8 https://m.edso00.ru/8e3c02d1
A3zoTcoaepikainue
OpraHuYecKue coequHeHus"
[TpakTrueckas padota Ne 5.
95 Pewienne skciepuMeHTAIBHBIX bubnuoreka [IOK
3aj1a4 o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHECHHM"
KoHnTtponbHas pabota 1o teme
96 "A3oTcoaepkaiie bubmorexa LHOK
ACPAEI \ https://m.edsoo0.ru/ce561bc7
OpraHUYECKUE COCTUHEHUS
97 OCHOBHBIC TTOHSATHS XHMUH bu6mmoreka [JOK




BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEpPU3alus 1

https://m.edsoo.ru/7aa63ebd

MTOJIMKOHICHCAITUS

08 [Lmactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepaboTka MmiacTuka https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CUHTETHUYECKHE KayIyKHU. 1 bubmmorexa [TOK

https://m.edso00.ru/246103ec
Pe3una
BomnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, 1 bubnnoreka [JOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CIELUATBbHOTO HA3HAUCHUS
[TpakTuueckas padota Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX 1 bubnnoreka [JOK
3a7a4 o teMe "Pacrio3saBanne https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O00011eHNe U CUCTEMATU3ALIS
M3Y4YEHHOI0 MaTepHalia 1o Teme bubnmoreka [JOK

102 1
"BricokOoMONIEKYIApHbIE https://m.edsoo.ru/6a22b1e8
coenuueHus"”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoTsI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnmoreka [JOK
XuMu4yecKkui s3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CrpoeHue 31eKTpOHHBIX 000JI0YEeK 1 bubnuoteka [IOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukanus XuMmuaeckux 1 bubmuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-3meMeHThI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB 1O 1 bubmuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 SHGMGII;TOB B OCHOEI)-ION}IIII)/I 1 bubmmorexa LIOK
B https://m.edso00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. bu6muoreka [IOK
6 1
DIEeKTPOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH U
[lepuoanueckas cuctemMa XUMUYECKUX
7 anemenTtoB JI. 1. Menpeneena, cBsi3b C 1 bubmmorexa TTOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
8 XUMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX 1 bubmuorexa [IOK

VMU IIPOCTBIX U CJIOKHBIX BEILECTB 10
IpyIIIaM U [IepUOJaM

https://m.edsoo.ru/f8468927




Cucrematusanus 1 00001IIeHIE 3HAHUIT

bubnuoreka [{OK

pacTBOpEHHOTO BerecTBa", "MoIsIpHas
KOHIIeHTpauus"

o 10 TEME https://m.edsoo.ru/8fad2942
Bunpr xumuueckon cBa3u. MexaHU3MbI

10 00pa30BaHMs KOBAJEHTHON CBS3U. bu6mmoteka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexxMoeKynspHble B3aUMOCHCTBHS
BaneHTHOCTH M BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI C UX https://m.edso0o.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX but6mmoreka [IOK
COEAMHEHMSX: COCTAaB U HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemectBa MonekynaspHOro u

13 HEMOJICKYJISIPHOTO CTpOCHUS. THITBI bubnmnoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencrarneHune o KOIOUTHBIX buGnnorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctuHHbBIE pacTBOPHI: HACKIILIEHHbBIE U

15 HEHACBILIEHHbIE, PACTBOPUMOCTb. bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIH bubnuorexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM

17 IMOHSATHH ""MaccoBasi JOJIS bubnunoreka LIOK

https://m.edsoo.ru/785e0ab4




18 Knaccudukanus u HoMeHKIaTypa bubnuoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padboTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubnunoreka [JOK
XAMHUYECKUX dieMeHToB /I, M. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTBa.

Mmuoroo6pasue BemiecTs"
Knaccudukanmsi XuMUIeCcKuX peakimii
B HEOPTaHUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPaHEHMSI MaCChI bubmuoreka [IOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIPEeBpAIICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
Tennobie 23 HEKTH XUMUUECKUX

22 peaxkuuii. Tepmoxumuueckue bubnmorera LHOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHeHUsIM
23 XUMHAYECKHUX PEaKIuil 1 Bubmmorexa [IOK
https://m.edso0.ru/87b13954
TEPMOXUMUYECKIM YPABHCHHSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u xaTanuszatopsl
25 ['oMoreHHbIC U TEeTePOTreHHBIC PEAKITUU
26 [IpakTrueckas padorta Ne 1 mo teme bubnmnoreka HOK

"Bnustaue pa3nuaHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl




CKOPOCTbh XUMUYECKON peakuuu"

Oo6parumbie 1 HEOOpaTUMBIEC PEAKIINH.

Bbubnunoreka [JOK

27
XHUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa LIOK
P P . https://m.eds00.ru/3bf34e17
TMTOJIOKCHUE XHMHYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS JUCCOLIAAIIHA.
29 CI/IJ'II)HI:)IG U cia0ble 31I1[eKT (I;IJ'II/I:I)I bubnmorexa [JOK
p ’ https://m.edsoo.ru/5f766bdf
CreleHs Quccorranum
Honnoe npounssencuue Boasl. Cpena
30 BOJHBIX ECTBO §B Bono Ho HLIP;”I ’ bubmmorexa TIOK
a p POB. BOAOPOA https://m.eds00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa TIOK
p B p p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHAYECKHE PEAKIIMHA B PACTBOPAX bubnnotexa LOK
,]? P P https://m.edso0.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eaknuu. BaxxHelne OKUCINTEIN U bubmorexa LIOK
PCAKIHIH. https://m.edso0.ru/56226060
BOCCTAHOBHUTEIN
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
MOHHOI0) O6anmaHca https://m.edso00.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnmnoreka HOK
BEIISCTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnnorexa LHOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3aMvHBIX THIIOB bu6nmoreka [IOK




https://m.edsoo.ru/5afa265d

Cucremaru3anus U 0000IICHUE 3HAHUN bubnuoreka [{OK

38 n n
1o TeMe "XUMUYECKUE Peakiuu https://m.edsoo.ru/c161eb85
KontponbHas pabora no teme bu6mmoteka [IOK

39 " n

XUMHUYECKHE pEeaKun https://m.edsoo.ru/a8a0a930
ITomoxeHre HEMETAIIOB B
[Tepuoanueckoii cucTeMe XUMUUYECKHUX
40 anemenToB JI. . MenaeneeBa u buGnnorexa LHOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETAIOB (Ha IpUMEpe
41 KHCJIOpo/ia, cepbl, hocdopa u bubmorexa [IOK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bognopona: nonyuenue, pusndeckue u bubmuoteka [IOK
XMMHYECKHE CBOMCTBA. [ 'upuib https://m.edsoo.ru/0aa8f613
I"anorensl: HaX0XKACHHE B IIPUPOJIE,

43 CIOCOOBI OTYUYECHUS (1)143queciue u bubmmorexa LIOK

v L https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxknenmue
44 KHCJIOPOACOJIEPKAIME COCAUMHEHUS bubmmorexa HOK
p p https://m.edsoo0.ru/6b3255e6
rajoreHoB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIS

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bu6muoreka [IOK
[IpumeHeHue rajJjoreHoB U Uux https://m.edsoo.ru/6971aca4
COCIMHEHHUH
[IpakTrueckas padota Ne 4. Permenue

bubnunorexa LIOK
46 AKCIICPUMEHTAIIbHBIX 3a]1a4 110 TEME

"["anoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopoa: nabopatopHbie u
[IPOMBIIIJIEHHbIE CLIOCOOBI MOTYUYEHHUS,

bubnuoreka [{OK

47
(du3nUecKre U XUMHUICCKIE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHMe KUCI0poia U 030HA

bubnuoreka [{OK
48 Oxkc €pOKC
KCHIBL HICPORCHIRT https://m.edso0.ru/5¢8816a0
49 PCHIGHI/Ie 3a4a4 pa3JIMYHbIX THUIIOB BI/I6HI/IOTCK3. HOK
At p https://m.eds00.ru/2b6d8bab
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 cncl))co6r,1 TOJTyYCHUS (;I/BI:/I‘IZCKI/Ie " bubmmorexa [JOK
i . https://m.edsoo.ru/46afae16
XUMHYECKHUE CBOMCTBA
bubnunorexa LIOK
51 CepoBoopo, CyIbOUILI
POBOZIOPOL, CY b (puA https://m.edsoo.ru/7¢875999
Kucnaopoaconmep:xamme cOeTUHSHUS
52 cepul gcﬂo6eHHI:)cm CBOfICT); cepHoOi bubmorexa [JOK
pHl- p https://m.edso0o.ru/8cfa2548
KHUCIOTHBI
ITpakTuyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmorexa LIOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEHUsI
A30T: HaXOXJACHUE B IPUPOJIC,

54 CrocoObI MOMy4YeHUs, PU3NIECKUE U bu6muoreka [IOK
XAMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HI/ITpI/II[I:I
Kucnopoaconepskamiue coequHCHHS

55 asora IE)COGGHI?OCTPI CBOMCTB a30THOM bubmmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHUCJIOTHI
56 [Ipumenenue a3oTa U €ro COCIMHEHUM. bubnmnoreka HOK

A3OTHBIC yIOOpEHHS

https://m.edso0.ru/129f5059




dochop: HAXOKICHHE B IPUPOJIE,
CTIIOCOOBI OTYYCHUS, PU3NIECKUE U

bubnuoreka [{OK

57
xuMudeckue cBorcta. Dochuasl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 (l)ocq)f) c((l)) eqlicz ue kucnotel. Conu bubmmorexa LIOK

p IU[ prratt ’ https://m.edsoo.ru/c7a2d429
dhochopHOIT KHCTOTHI

59 ITpumenenue pocdopa u ero bu6mmotreka [JOK
coequHeHmnil. ocopHbie yI0OpeHHs https://m.edso0o.ru/a218070a
[IpakTnueckas padbora Ne 6. Pemenue

but6mmoreka [IOK
60 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://m.eds00.ru/8175ac3f
"A3oT 1 gocop u ux coenuHeHus"
VYriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUTOTPOITHBIE MOIU(PUKAIIHH; bubnmnoreka [JOK
(bu3MYeCcCKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoaa(ll), oxcu

62 e I(iyzl;(l\i)) . (OJI)LHa;[ KfICJ'IOTa u eé bubmmorexa [JOK
YIIEpoR 24 https://m.edsoo.ru/dba58adf
COJn

63 Pemenve 3a1a4y pa3aMvHbBIX THIIOB bubmorexa HOK

&P https://m.eds00.ru/6029b609
KpemHunii: HaxoKaeHUE B IIPUPOJE,
64 CI'E)OCOGBI 0TI CHI[I/ISI (pnmiefmfe u bubmmorexa LIOK
v L https://m.edso00.ru/143558ab
XUMHUYECKHE CBOICTBA

65 Oxkcun kpemuusi(1V), kpemuuenas bubnmnoreka HOK
KHCJI0Ta, CUIINKATHI https://m.edso0.ru/3170e7bl
IIpuMeHeHnEe KPEMHHUS U €T0 bubmmorexa LOK

66 P P https://m.edsoo.ru/393cdac0

coenunenuil. CTeKIo, ero nojayyeHue,

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




BHUAbBI CTCKJIa

67 Pewtenue 3amay pa3iMuHbIX TUIIOB buGnnorexa LHOK
atp https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNEe 3HAHUT bubnmoreka [JOK
o teme "Hemeramier" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bu6mmoreka [IOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne METAIIOB B
[Teproandeckoit cucTeMe XMMHUYECKUX
71 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubnnorexa [JOK
' p https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
O6mue (hu3nUecKue CBOMCTBA
712 MG’II“J:JIJIO(II; IIpuMmenenne MeTaIOB B bubnnorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnaBel MetaiioB. Koppo3us bu6muoreka [IOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemtenue 3amay pa3iiMuHbIX TUIIOB bubnnorexa LOK
At p https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHAYECKUHN P HanpsHKSHUH
75 MeTaJITJI;OB O06mmue cnoI::OI([SLI n(I))n €HUS bubnnorexa [JOK
- ot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO0mmas xapakrepucTuka meramioB |A-
76 rpynisl [leproaudeckoit CUCTEMBI bubmmoreka [JOK

XUMHYECKHUX AieMeHToB. HaTpuii u
Kalluii: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/el12c26b3




XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHUC
IMPOCTHIX BCIICCTB U UX CO€I[I/IHCHI/II71

Oomas xapakrepucTtrka MetayuioB |A-

rpynisl [lepuoauyeckoit cuctemsl
XUMHYECKHUX DJIEMEHTOB. Maruumi n

bubnuoreka [{OK

77
KaJbIUi: oTy4YeHue, (Gu3ndeckue u https://m.edsoo.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ but6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHuUi: nony4yeHue, Gusndeckue u bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmMpoTepHbIe CBOMCTBA OKCHIA U

80 THAPOKCH/IA aTIOMHUHHS, bubnunorexa LIOK
TUAPOKCOKOMIUIEKCHI aTFOMHUHMS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE

81 Pemienue 3a1a4 pa3inyHbIX THIIOB
[TpakTrueckas padota Ne 7. Permenue

82 SKCIIEPUMEHTAIBHBIX 33724 II0 TEME bubmmorexa TTOK
" P " https://m.edso0.ru/27a4af43

MerTaibl TTIaBHBIX TOATPYIIT

OO61as xapakTepucTUKa METaNIOB

83 mo6ouHbIX oArpymni (b-rpyri) bubnuorexa [JOK
[Teproauueckoit CUCTEMbI XUMHUYECKHX https://m.eds00.ru/610d7431
3JIEMEHTOB
PuznuecKre 1 XMMHYECKHE CBOMCTBA

84 XpoMa 1 €ro COSINHEHUN, UX buGnuorexa [IOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHUE

85 Baxueiive coeiMHEHUsI MapraHiia. bubnmoreka [JOK




IIepmaHranar xanus, €ro
OKHCIIUTENbHBIE CBONCTBA

duznyeckue 1 XMMHUYECKHE CBOMCTBA

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

86 ’)Kenesa U ero coenuuenunii. [lonyuyenue bubmrorexa HOK
a ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIJIaBOB JKele3a
du3nyeckre 1 XUMHUUECKHE CBOICTBA
87 MEIN U €€ COeQUHEHNM, UX bubmiorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHNE
du3nyeckre 1 XUMHUYECKHE CBOICTBA
88 [IMHKA ¥ €r0 COeIMHEHMH, UX bubnunorexa LIOK
IIpUMEHEHHE. | NIPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTuueckas padbora Ne 8. Pemenue
bubnunorexa LIOK
89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://m.edsoo.ru/a6e352ea
"MeTaiibsl TOOOYHBIX OArpyHH"
90 Pemenue 3a7a4 pa3Iu4YHbLIX TUIIOB bubmorexa [JOK
At p https://m.edso0.ru/a8b83d83
O0001IeHNEe U CUCTEMATH3AIUA
91 M3YyYEHHOTO MaTepHalia 1o TeMe bubmorexa [JOK
" Y " P https://m.edso0.ru/e91fe975
MeTtanisl
92 Konrponsnas pabora o teme bubnuorexa [IOK
"Meramibl" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIbHON bu6muoreka [IOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHuu
94 YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHE O HAYYHBIX METOAAX
HCCIIEIOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0




HaquHe MMPUHOHUIIBI OPTraHU3aluu
XUMHYCCKOT'O IMMPOU3BOJACTBA.

bubnuoreka [{OK

95 1
[IpoMbliieHHbIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEHUIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHUE
96 OK arolIe cpeabl U €ro 1 bubnuorexa [JOK
pyraom pea https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XUMHUS U 370POBbE YEIOBEKA. 1 bubnunoreka [JOK
JlekapcTBEHHBIE CpelICTBA https://m.edso0.ru/a6552721
08 Xumus muiy. Pojib xumMuu B 1 bubnunorexa LIOK
oOecIieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubmuorexa [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTEINLCTBE. BakHelue
100 CTPOUTENILHBIE U KOHCTPYKIIMOHHEIE 1 bubmmorexa TIOK
p PYKH https://m.edso0.ru/61e69003
MaTepuabl
XUMHSA B CEIILCKOM XO3SHMCTBE.
101 Oprannyeckre 1 MUHEPAIILHBIE 1 bubmmorexa TTOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHIE 3HAHUN 1 bubmuorexa [{OK
o TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

» Xumus, 10 xknace/ H.E. Ky3nenosa, H.H. I'apa, U.M.Turosa.; Mocka
N3natensckuii ieHTp «Bentana-I"pad»
» Xumus, 11 xnace/ H.E. Ky3nenosa, H.H. I'apa, U.M.TutoBa.; MockBa
W3narensckuil neHtp «Benrana-I'pad»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. [Inanupyemelie pesynbTaThl. Cuctema 3a1anuii. 8—9 kiacchl: mocobdue
JUUIs yauTelnen odmeoOpas3oBar. yupexaennii / A. A. Kapepuna, P. I'. FIBanoga, JI.
1O. lo6potun; noa. pex. I'. C. Kosanesoii, O. b. Jlorunooit. — M.:
[Ipoceemenue. — 2013. — 128 c.

2. Xumus. Temaruueckuit KoHTpoib. 8—9 kimaccol / A. A. KaBepuna, I'. H.
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