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INOSACHUTEJIBHAS 3AIINCKA

Pabouasi mporpamMMa 10 XMMHUM Ha YPOBHe cpefiHero obiijero o6pa3oBaHust
pa3paboraHa Ha ocHoBe ®degmepanbHOro 3akoHa oT 29.12.2012 Ne 273-P3 «O06
obpazoBanuu B Poccuiickoit ®Pepepaiun», TpebOBaHWM K pe3yabTaTaM
ocBoeHUs1 (esiepasibHOM 00Opa3oBaTeNbHON TMPOTPaMMbl CPeJHEro 00IIIero
obpa3zoBanusa(POIT COO0), Tpe/ICTaB/IeHHbIX B ®derepa/ibHOM
rocyapcTBeHHOM oOpa3oBarenbHoM craHzapte COO, c yuétom KoHiierniuu
nperofiaBaHvsi  yueOHOro rmpeaiMera «XWMHsS» B 00Opa3oBaTebHBIX
opranmsanusx  Poccuiickoii ~ @epepald, — peaqu3ylOL[MX  OCHOBHbIE
oOpa3oBare/ibHbIe MPOTrPAMMBbI, 1 OCHOBHBIX MOJI0KeHUM «CTpaTeruu pa3BUTUS
BocnuTaHusi B Poccuiickor ®egepauyu Ha Tiepuoj a0 2025 ropa»
(Pacniopstkenue [TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMUsi Ha YpOBHe YI/IyO/JIEHHOrO W3yueHHWsl 3aHMMaeT BaKHOe MeCTO B
CHCTeMe eCTeCcTBeHHO-HayyHoro obpa3oBanus yyamuxcs 10-11 kmaccos.
W3yueHue mnpeaMeTa, peanusyeMoe B yciaoBUsiX AuddepeHIMPOBaHHOTO,
npodubHOTO 00yueHUs], TIPU3BAaHO 00ecreunTh 00IIeo0bpa3oBaTebHYI0 U
OOIIeKy/IbTYPHYIO TIOITOTOBKY BBITYCKHUKOB IITKO/bI, HEOOXOJUMYIO ISt
afiarTaliiy uX K ObICTPO MeHSIOIIUMCS YC/IOBHSM JKHU3HU B COIIMyMeE, a TakXKe
/ISl TIPOZIO/DKeHWsI 0o0ydeHWss B OpraHm3aiusax MnpodeccoHaTbHOTO
oOpa3oBaHUsl, B KOTOPBIX XWMHS SB/ISI€TCS OAHOW W3 TIPHOPUTETHBIX
JACLIATL/TUH.

B nporpamMMme 1o XUMHM Ha3HaueHWe mpeaMeTa «XHUMUS» TOJydaeT
MoIpoOHYI0 MHTEpPIpPEeTAljii0 B COOTBETCTBUHM C OCHOBOTIO/IArarol[iMHU
nosiokeHusiMu @I'OC COO o B3auM0O0OYC/IOB/IEHHOCTH Iie/ieid, CoiepKaHus,
pe3y/ibTaTOB 00yueHWs] ¥ TpeOOBaHWI K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBU/IeTe/TbCTBOM TOMY SIBJISIFOTCS C/Ie/lyIOlKe BbIIOHsieMble TIPOrPaMMOM 10
XUMUU (PyHKLIMU:

e MH(OPMAIMOHHO-MeTOIUUeCKasi, peanu3alfusi KOTOpoi obecrieurBaeT
ToJTyueHue TIpeiCTaB/IeHUsI O 1IeJisiX, CO/lep>KaHuHM, OOIIel cTpaTeruu
o0yueHHusi, BOCTUTAHUS U pa3BUTHA OOYyUalOIUXCA CpeACTBaMH
rpejiMeTa, U3y4yaeMoro B PaMKax KOHKPETHOTO Npodu/is;

e OpraHu3alMOHHO-T/IAHUPYHOIIIas, KOTOpas rpelyCMaTpuBaeT
oripe/iesieHUe: TIPUHIUIIOB CTPYKTYPUPOBaHUs W MOC/e0BaTe/IbHOCTH
M3ydeHus1 yueOHOro MaTepHasa, KOJTMUeCTBeHHBIX U KaueCTBEHHBIX ero
XapaKTePUCTHUK; TTOAXO0/I0B K (HOPMUPOBAHUIO CO/lep>KaTe/IbHOM OCHOBBI
KOHTPOJISI ¥ OLIeHKW 00pa30oBaTe/IbHbIX AOCTYKeHUM 00yJaromuxcs B
paMKaxX WTOrOBOM aTTecTaliuv B ¢opMe eJUHOT0 TOCyAapCTBEHHOIO
9K3aMeHa 10 XUMUHU.

[Tporpamma Ajist yriyO/IEHHOTO U3yUeHUs] XUMUU:

e yCTaHaB/MBaeT MHBapUAHTHOE MpeJMeTHOe CojiepykaHue, 00si3aTe/TbHOe
IS U3ydyeHUsi B paMKaX OT/e/bHbIX Tpodusield, TpeaycMaTpyuBaeT
pacripefie/ieHMe U CTPYKTYpHMpDOBaHMe ero I0 KJjaccaM, OCHOBHbIM
cojlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [1aéT IIpUMepHOe pacripejiesieHre yueOHOTO BpeMeHU, peKOMEeH/1yeMOro
JJ1s1 U3yUeHUsl OT/e/IbHbIX TeM;

e TMpejjiaraeT TPUMEPHYIO TIOCeI0BaTe/IbHOCTh W3yUeHHs y4ueOHOTO
MaTepuasia C Y4ETOM JIOTUKU TIOCTPOeHUs Kypca, BHYTPUIIPeMETHBIX 1
MeJKIIpeMEeTHbIX CBS3eH;

e [aéT MeTOAUUECKYH) WHTepIipeTaluio 1iejied W 3afiau  M3yuyeHust
nmpegMeTa Ha yrayO/éHHOM ypOBHe C  YUéTOM COBPEMEHHBIX
IIPUOPUTETOB B CHCTeMe  CpelHero  obOijero  oOpa3oBaHUs,



coj/lep>KaTe/IbHOM ~ XapaKTePUCTUKUA  TUIAHUPYEMbIX  pe3yJIbTaTOB
OCBOEHHSI OCHOBHOM 00Opa3oBaTe/ibHOUW TTPOrpaMMbI Cpe/iHero o0IIero
oOpa3oBaHus (IMUHOCTHBIX, METarpeMEeTHbIX, TTPeIMETHBIX), a TaKXKe
C Y4Y6TOM OCHOBHBIX BHJIOB YyueOHO-TIO3HABATe/bHBIX [eHCTBUI
00yuaroIIerocs 1o OCBOEHHIO CO/lep>KaHusI TIpeIMeTa.

[To BceM Ha3BaHHBLIM MO3UIMSIM B MPOrpaMMe 0 XUMUM Tpe/lyCMOTpeHa
MIPeeMCTBEHHOCTh C OOyueHHeM XWMWA Ha YpOBHE OCHOBHOTO 0OIIero
obOpa3oBaHus. 3a TIpefieJlaMd  YCTAaHOBJIEHHOW TIPOTPaMMOM TI0  XUMUU
oOsi3aTenbHOM  (MHBApUAHTHOW) COCTaBJISAIOLEN  COJlep)KaHusl — yueOHOro
npegMeTa «XUMHs» OCTaéTCS BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOMN
COCTaBJISAIOIIEN, KOTOpasi [IO/DKHA OIpefiefiiTbCd B COOTBETCTBUU  C
HaTpaB/ieHHeM KOHKPETHOTO TpOGu/Ist 00yueHUs.

B cootBercTBUM C KOHLeNTyaJbHbIMU mnosiokeHusmMu Pr'oOC COO o
Ha3HAueHWMW TIpeIMeTOB 0a30BOT0 U YI/yO/JIEHHOTO YpOBHEH B CHCTEMe
muddepeHITMPOBaHHOTO 00yueHHUsI Ha YPOBHe CpeJHero o0iiero obpa3oBaHus
XUMHUSI Ha YpOBHe YIrayONMEHHOro W3yueHUsi HaripaB/eH Ha peau3alyio
MPeeMCTBeHHOCTH C TIOC/Ie[IyIOI[MM  3TalioM TI0JlydeHUs] XUMUUeCKOro
oOpa3oBaHUs B paMKax W3yueHUsl CIelUa/IbHbIX eCTeCTBeHHO-HayUYHBIX W
XUMWYEeCKUX  JUCLMIVIMH B By3aX UM OpraHu3alusix  Cpe/lHero
npodeccroHabHOTO 00Opa3oBaHMWs. B 3ToM CBSi3W M3yueHHe IIpeMeTa
«XUMUs» OPUEHTHPOBAHO TIPEMMYIIeCTBEHHO Ha paciliipeHuWe W yriayOsieHue
TEOPeTUYeCKOW U TPaKTUUeCKOW TOATOTOBKH 00ydYaromuxcs, BbIOPABIINAX
orpefieNIéHHBI  TIpodUIb O00ydeHUWs, B TOM UHC/ie C TepPCIeKTHBOU
TOC/IeIYIOI[ETO TIOMyUeHUs] XUMHUYeckoro o0Opa3oBaHHSI B OpraHU3alysx
npodeccroHambHOr0 00pa3oBanusi. Hapsgy c 3TuMm, B cBeTe TpeboBanuii @I'OC
COO K aHUpyeMbIM pe3yJibTaTaM OCBOeHus (hefepanbHON 0Opa3oBaTebHOM
TporpaMMhbl cpefiHero o0iero o6pa3oBaHUsS H3yueHHe TpeaMeTa «XHUMUs»
OPHMEHTHMDOBAHO TakKXXe Ha pellleHue 3ajad BOCIUTAHUS U COLMAIBLHOTO
pa3BUTHS O0ydJaromumxcsi, Ha (OpPMUPOBaHWE Y HUX OOIIeMHTE/IeKTYaTbHBIX
yMeHU, YMeHUI parjioHan3aiuu yuebHoro Tpya U 06001EHHBIX CcrIocob0B
JlesiTeTbHOCTU, UMEIOIINX MeXXAUCIIUTUIMHAPHBIM, Ha/iTIpeIMeTHBIM XapakKTep.

CocTaB/islOLUMU  TIpeaMeTa «XUMHSI» Ha ypOBHe YI/Iy0J/IEHHOTO
W3yUeHUs SIB/IIOTCS yIIyO/1EHHBIe KypPChl — «Oprannyeckast xumus» 1 «O6iras
M HeopraHuhyeckass XuMusi». [Ipyd ompezie/ieHUH TIOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpraHu3aluu COjlep>KaHUsi 3TUX KYPCOB B TIpPOrpamMme M0 XUMHUU
3a oCHOBY mpuHATHI TosiokeHHss PI'OC COO o pas3muuusx 6a3oBoro u
yray6/eHHOTO YPOBHeH W3yUueHus TpeiMeTa.

OcHoBY cofepkaHusi KypcoB «OpraHudeckas xumus» u «OOijasi u
HeopraHuyeckass XWMUS» COCTaBJ/IsleT COBOKYITHOCThb TIpeJIMETHbIX 3HAaHUU U
yMeHU, OTHOCSIIUXCS K 0a30BOMY YPOBHIO HM3yUeHHs mpeMeTa. JTa ChCTeMa
3HaHUU T0J/iyyaeT OIpe/ie/ieHHOe TeopeThUuecKoe J0MOoJIHeHWe, M03BOJIsoIee
OCO3HAHHO OCBOUTH CYI[eCTBEHHO Oo/biini 00BEM  (PAKTOSOTHUIECKOTO
MaTepuana. Tak, Ha yrnybiéHHOM ypOBHe u3yueHHs mpeamera obecrieueHa
BO3MOJKHOCTh 3HAUUTE/LHOTO YyBeJMUeHUsi 00béMa 3HAaHUM O XUMMUECKUX
3/IeMeHTaX U CBOMCTBAX WX COeMHEHUI Ha OCHOBE PACITUPEHHs U yTTyO/ieHust
rpe/iCTaB/IeHU O CTPOEHUH BellleCTBa, XUMUUECKOU CBSI3U U 3aKOHOMEPHOCTSIX
MpOTeKaHUsi peaki[iii, pacCMaTpUMBaeMbiX C TOYKW 3peHUSI XUMHYeCKOU
KUHETUKH W TepMOAUHAMUKU. V3yueHuWe T[epUOAMUECKOTO 3aKOHa W
[TepronueCckKoit  CHUCTEMbl XMUMHUECKUX  JJIEMEHTOB  0Oa3upyeTcs Ha
COBpeMeHHbIX KBaHTOBOMEXaHWUeCKUX TMPeJICTaB/eHUsAX O CTPOEHUU aToMa.
Xumuueckasi CBsi3b OOBSICHSETCSA C TOUKH 3PeHHs YHePreTUUeCKUX U3MeHeHUH



nipu eé oOpa30oBaHWM U Pa3pyIIIeHUH, a TakKe C TOUKW 3PEHHUS] MeXaHHU3MOB eé
obOpa3oBaHust. M3yuyeHue THUIIOB peakldid [JOTOJHAeTCS (HOpPMHUPOBAHUEM
rpe/CTaB/JeHU 00 3/IeKTPOXMMUUECKUX TIPOLieccax M 3JeKTPOJIU3e paclljlaBOB
¥ pacTBOPOB BellecTB. B Kypce OpraHM4eckod XWUMHUK TPU PacCMOTPEHUU
PEaKI[MOHHOM CTMOCOOHOCTH COeqUHEHWM yjensercs ocoboe BHUMaHUeE
BompocamM 00 3/IeKTPOHHBIX 3¢ (deKTax, O B3aMMHOM BJMSHUM aTOMOB B
MOJIEKy/IaX U MeXaHU3MaXx peakl[vu.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZiep>KaHWe KYPCOB XUMHHU
yrayO/eHHOTO YPOBHS W3Yy4YeHHWs [ K/IacCOB OIpe/iesIEHHOrO TpoduIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPYy U XapakTep [OTOJHEeHUN K OOIIeit
cUCTeMe TIpeMEeTHbIX 3HAaHWK) OKa3bIBalOT B/IMSIHME CMEXXHbIE MpeJMeThl. Tak,
Haripumep, B COZlep)KaHWW TipeiMeTa /il K/IaCCOB XUMHUKO-(H3UUeCKOro
nipocusst 6osbilioe 3HaueHWe OyIyT UMeTh 3/IeMeHThl YueOHOTo MaTepHasa o
obmieii xumuu. Ilpy W3yueHWW TIpeMeTa B JaHHOM CJiydae akieHT Oyzer
clieaH Ha OOIIHOCTbL METO/IOB IT03HAHUS, OOI[HOCTb 3aKOHOB W TEOPHH B
XUMUU U B (PU3KKe: aTOMHO-MOJIeKY/IsipHasi Teopusi (MOJIEKy/sipHasi TeOpUsi B
¢du3uKe), 3aKOHbI COXpaHeHHsT MacChl U YHEPruH, 3aKOHbl TePMOAUHAMUKHU,
571eKTPOJIN3a, TIPeICTaB/IeHHs O CTDOEHUY BeLLeCTB U APYToe.

B TOo Xe BpeMs B_CO/epKaHWM TMpeAMeTa A/ K/IacCOB XHUMHKO-
buonornueckoro npodus 60BN yaeIbHbIN Bec OyAeT UMeTh OpraHuyecKast
xuMus. B 3TOM Cyyae TIpeloCTaB/sSIeTCS BO3MOXKHOCTBH il Oosiee
00CTOATEeNIPHOTO PAaCcCMOTPEHUs] XUMUUEeCKOW OpraHu3alid KJIeTKH Kak
OUMOIOTUUECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TIPUMEpPY, TakKue
CTPYKTYpHbIe KOMITOHEHTBI, KaK JIAMW/bI, Oe/KU, YTIeBO/bl, HYK/IEUHOBBIE
KUC/IO0THI U Apyrue. [Ipyu 5TomM 3HaHUSI O COCTaBe Y CBOMCTBAX IpeCTaBUTeIen
OCHOBHBIX KJ/IaCCOB OpPraHWYeCKUX BeIeCTB C/Iy>KaT OCHOBOW [Jid U3y4eHUs
CYLI[HOCTH Mpo1eccoB (hOTOCHUHTE3a, [IbIXaHUsl, MUI[eBapeHusl.

B maHe (opmMupoBaHUsi OCHOB HAyuHOTO MWPOBO33DEHHs], OCBOEHUs
o0IlleHayYHbIX MeTOZOB II03HAHUSI W OTMbITa IPAKTHYECKOTO TPUMeHeHUs
HayuHBbIX 3HAaHWU H3ydeHUe TIpefMeTa «XHUMHUs» Ha YIJIyO/JEHHOM ypOBHE
OCHOBAHO Ha MEXIPeJMETHBIX CBS35X C yueOHbIMU MpeIMeTaMH, BXOASAIIUMU B
coctaB  TipeMeTHbIX  obsacteii  «EcTecTBeHHO-HayuHble  TIPEIMEThI»,
«MaTtematuika u HH(MOpMaTHKa» U «PyCCKUi SI3bIK U JTUTEpaTypa».

[Tpu u3yueHnn yuyeGHOTO TipeaMeTa «XUMHs» Ha YI/IyO/JEHHOM ypOBHE
TakKKe, KaK Ha ypOBHE OCHOBHOTO W cpeAHero oOiero obpa3oBaHus (Ha
06a30BOM ypOBHe), 3ajjaueii TIepBOCTETNIEHHOW  3HAUMMOCTUA  SIBJISIETCSI
dopMupoBaHre OCHOB HayKd XWUMHM KakK 00/laCTU  COBpEMEHHOIO
€CTeCTBO3HaHHUs, TMPAKTUUYECKOW [eATeJIbHOCTU uejioBeKa W OJHOr0 U3
KOMITOHEHTOB MHPOBOM KYJIbTYphl. PellleHWe 3TOM 3ajauM Ha yriayOnéHHOM
YPOBHE U3yUeHHs NpeiMeTa NpeArno/jaraeT peajn3alyio TakuX Lieyien, Kak:

e (¢dopMUpoOBaHWe TIpe/ICTaB/IeHUI: O MaTepuajbHOM eJUHCTBe MMUPa,
3aKOHOMEPHOCTSIX W T03HAaBaeéMOCTH SIBJIEHWW NPUPOJBI, O MecTe
XMMHAU B CHUCTEME €eCTeCTBEHHbIX HAayK M eé Beaylled poOJd B
obecrieueHWH YCTOWUYMBOTO pPAa3BUTHSI UeJiOBeUeCTBa: B peIleHUH
ITPO0/IeM 3KOJIOrMUYEeCKOM, SHepreTUUeCKOM W ITHITIeBOM 0e30MacHOCTH,
B Ppa3BUTHMU MeJULIUHbI, CO3/laHMM HOBBIX MaTepuasoB, HOBBIX
MCTOUHHKOB SHEepruy, B obecmieueHUH palMOHaIBHOTO
TIPUPO/IOTIONB30BaHus, B (POPMHPOBAHWM MHPOBO33peHUSI U 001iei
KylbTypbl UesioBeKa, a TakKXke JSKOJOrMuecKu 0OOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3ZI0POBbIO Y TIPUPOJIHOU CpeJe;



OCBOEHME CUCTeMbl 3HAHWMW, JIeXaluX B OCHOBE XHWMHUECKOMU
COCTaBJISIOLLIeN eCTeCTBeHHO-HayUHOU KapTHHBI MUpa:
byH/IaMeHTa/IbHbIX TIOHSTHH, 3aKOHOB U Te€OpH XUMUU, COBPEMEHHbBIX
Tpe/ICTaB/J€eHU O CTPOEHUM BellleCTBa Ha Pa3HbIX YPOBHSIX — aTOMHOM,
VOHHO-MOJIEKY/IIDHOM, HaJIMOJIEKYJIIPHOM, O TePMOAWHAMUUECKUX U
KMHeTUUEeCKUX 3aKOHOMEPHOCTSIX MPOTeKaHWsI XMMUUECKUX peakiiu, O
XUMHUUYECKOM PpaBHOBECHH, PAacTBOpax M JUCIIEPCHBIX CHCTeMaX, 00
0OIMX HaYYHBIX MPUHIUIIAX XUMUUECKOTO MPOU3BO/ICTBA;
dopmMupoBaHre y  OOy4arOIMXCS  OCO3HAHHOTO  TOHUMAaHUS
BOCTPeOOBAaHHOCTH CHCTEMHBIX XMMHWUECKMX 3HAHWM [JjIs1 0OBSICHEHUS
K/TIOUeBBIX HIEM W ITPOOIeM COBPEMEHHOM XUMUH, J/Is1 0ObICHEHHUS U
MPOTHO3UPOBAHUSL  SIBJIEHWM, UWMEKIIUX  eCTeCTBEeHHO-HAyUHYIO
MpUPO/ly; TPAaMOTHOTO pellieHus: TpobsieM, CBSI3aHHBIX C XUMUEH,
TPOTHO3UPOBAHUS, aHa/lM3a W OLIEHKU C TIO3ULUU KOJOTMUYeCcKou
6e30racHOCTA  TOC/TENCTBUN  OBITOBOM W TIPOM3BOACTBEHHOMN
JlesITe/IbHOCTU UeJIoBeKa, CBSI3aHHOW C XMMMWYECKUM IIPOM3BO/ICTBOM,
HCII0/Ib30BaHHEM 1 TIepepabOTKOM BeIleCTs;

yrnyOseHde TIpe/ICTaB/eHWM O HAyuHbIX MeTO/ax TIO3HAHWS,
HEOOXOAUMBIX /i TIPUOOpeTeHUs YMeHU OPUEeHTHPOBATbCS B MHpe
BEI[eCTB M OOBSICHEHUS XUMUUYECKUX SIBJIEHWH, MMEIOIIMX MeCTO B
MIpYpo/ie, B MPAKTUUECKOU JlesiTeTbHOCTU U TIOBCeJHEBHOM >KU3HHU.

B maHe peanu3aliu TIePBOOYEPEAHBIX BOCIUTATETbHBIX W PAa3BUBAIOIINX
(YHKIMI 1[e/TOCTHONM CUCTEeMbI CpefiHero o0iriero obpa3oBaHus MPH U3yUeHUH
npeamMera «XuMUs» Ha yrayO0/s€HHOM ypoBHe 0cC00yrH aKTyaabHOCTb
riprobpeTaroT Takue ey U 3a/laud, Kak:

BOCTIMTaHHEe YOeXIEHHOCTH B I103HAaBaeMOCTH SIBJIEHWM TIPUPO/PHI,
yBa)KeHUsT K TIPOlleCCy TBOpYECTBa B 00JIaCTH TEOPETHUUECKUX U
TIPUK/IaJHBIX UCC/IeJOBAaHUM B XUMUH, (JOPMHUPOBaHHE MHUPOBO33PEHHS,
COOTBETCTBYIOILIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKW;

pa3BUTHE MOTHBALIMA K OOyUeHHI0 U TI03HAHHWIO, CTIOCOOHOCTEM K
CAMOKOHTDO/II0O W CAMOBOCIIMTAaHHWI) Ha  OCHOBE  yCBOEHUs
00I11eUe/TI0BeUeCKUX [IeHHOCTEHH;

pa3BUTHe T[I03HABaTe/JbHbIX UWHTEPECOB, WHTE/UIEKTYaJbHbIX U
TBOPUYECKUX CIOCOOHOCTeM obydaromuxcs, (hopMUpPOBaHWE Y HHUX
CO3HATebHOT'O OTHOIIEHUSI K CaM000pa30oBaHWIO W HETPephIBHOMY
00pa30BaHUI0 KaK YC/IOBUIO YCTEIHOW mMpodeccoHalbHON |
00IIIeCTBEHHOU [1eSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY
3/I0POBbIO ¥ IIOTPEOHOCTH B 3J0POBOM 00pase >KU3HU;

dbopMUpOBaHre YMEHUM U HaBBIKOB Pa3yMHOT'0 TPUPO/OII0/Ib30BaHus,
pa3BUTHE  JKOJIOTUYeCKOW  KY/JbTypbl, TpUOOpeTeHWe  OIbITa
00II[eCTBEHHO-TI0/Ie3HOM 9KOIOIMUeCKOU JIeATe/TbHOCTH.

OOIriee  YMC/I0O YacoB, TIPeAYCMOTPEHHBIX i1 W3yYeHUs XUMHH Ha
yrny6/ieHHOM ypOBHe cpefiHero o6iiero oopa3oBanus, coctaBseT 204 4acos:
B 10 knacce — 102 yaca (3 yaca B Heziento), B 11 knacce — 102 yvaca (3 yaca B
HeJlesto).



COJEPXAHUNE OBYUEHUSA
10 K/TACC

OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUU.

[IpeqMeT ¥ 3HAUeHUMEe OPraHUYECKOW XWUMUH, TMpeJCTaBlIeHue O
MHOT000pa3uu OpraHuUeCKUX COeUHEeHUH.

O/eKTPOHHOe CTpOeHWe aToMa YTJiepofia: OCHOBHOe W BO30y»KIEHHOe
COCTOsiHUSL. BasieHTHbIe BO3MOXXHOCTM aTOMa yrjepojia. XvMudeckasi CBsi3b B
OpraHWYecKUX COeJuHeHWsX. THuIbl TUOpPUAW3AlMA aTOMHBIX opOuTanei
yrineposa. MexaHu3mbl 00pa3oBaHUsI KOBaJieHTHOW CBs3u (0OMeHHBIH U
JIOHOPHO-aKI[eNTOPHBI). TUIbI MepeKphIBaHUS aTOMHBIX opbuTanei, o- U T-
cBsi3u. OpvHapHas, /ABOWHasi U TpoMWHas CBs3b. CriocoObl pa3pbiBa CBs3ell B
MOJIeKy/laX OpraHh4YecKuX BelecTB. [loHATHEe O CBOOOAHOM pajvKae,
HyK/eoduse U 3neKTpodurie.

Teopusi cTpoeHusi oOpraHuyeckux coeavHeHud A.M. BytnepoBa wu
COBPEMEHHbIe TPEe/CTaB/IeHUsI O CTPYKType MOJieKy/a. 3HauyeHue TeOopuu
CTPOEHUS] OpraHUYeCKHWX COeJWHeHUW. MoJieKynsipHble W CTPYKTYpDHbIE
dopmynbl. CTpykTypHble ¢GOpMy/bl  pa3lMUHbIX BHUJOB: Ppa3BEpHYyTas,
COKpau|éHHas, CcKeseTHas. I3omepusa. Buzasl wuU30Mepuu: CTPYKTypHas,
MPOCTPaHCTBEeHHasl. O/eKTPOHHble 3(h@deKTbl B MOJIeKy/iax OpraHu4ecKux
coe/liHeHUN (MHAYKTUBHBIN U Me30MepHbI 3¢ (deKThI).

[TpencraBieHve 0 KjiaccudUKal[id OpraHuueckux BelecTB. [ToHsTHE O
byHKIMOHaTbHOM rpyIIIe. ["omosiorus. ["'omosioruueckue PABL.
Cucrematrueckasi HOMeHK/aTypa opraHuueckux coeauHenur (IUPAC) wu
TPUBUAJ/IbHbIE HA3BAHUS OT/E/IbHBIX MPe/iCTaBUTEJIEeN.

OcobeHHOCTH U KnacCU(bUKALUSA OPraHUYeCKUX peakiyi. OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIMU B OPraHAueCKOU XUMUMU.

OKClepuMeHTa/IbHble METO/Ibl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
O3HaKOMJIeHHe C o0pa3llaMy OpraHWYecKHWX BeIecTB W MaTephajaMd Ha MX
OCHOBE, OMbITHI MO MPEBPAIlleHUI0 OPraHUYeCcKWX BelleCTB MPU HarpeBaHUU
(rs1aBneHue, oOyT/IMBaHWe U TOpeHHe), KOHCTPYUPOBaHHWe Mo/iefieild MOJIeKy/I
OpraHUYeCKUX BeleCTB.

YrieBogopojsl.

Ankanbl. ['oMosiornueckuii psifi akaHoB, obirjasi hhopMysia, HOMEHK/IaTypa
Y U30Mepusi. JJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT ajKaHOB,
sp’-rubpuMsanys aTroOMHBLIX OpOuTasei yriaepoga, O-CBs3b. DU3MUECKHe
CBOMCTBA aJIKaHOB.

XYMHUYeCKre CBOMCTBA aJIKaHOB: peaklMy 3aMellleHusi, U30MepHu3alui,
JlerupUpOBaHus, LIUK/IM3aluy, MUPO/IM3a, KpeKuHra, ropenus. [1peacraBieHue
0 MexXaHu3Me peaklMi paJuKaJbHOTO 3aMellleHUsl.

Haxoxaenue B mpupo/ie. CriocoObl oyueHus ¥ IPUMeHeHre afkKaHoB.

[uknoankanel. O6mias  dopMysia, HOMeHK/IaTypa U W30MepHS.
Oco0eHHOCTH CTPOEHWS W XWMHWYECKHWX CBOWCTB MajbiX (LIMK/IOTIPOTIaH,
[UK/I00yTaH) ¥ OOBIYHBIX (LIMKJ/IOTIEHTaH, I[UK/IOTeKCaH) I[UK/I0aJTKaHOB.
Crioco6bl TI0/TyueHus: ¥ MpUMeHeHHe 1UK/I0a/TKaHOB.

Ankenbl. ['oMosiorMueckuit  ps  ankeHoB, obOijasi  dopMya,
HOMEHK/aTypa. OJIeKTPOHHOe U TPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYI
alKeHoB, Sp°-TUOpW/M3allis aTOMHBIX OpOWTasell yriepofa, O- U T-CBS3H.
CTpykTypHass UM reoMeTpuueckass (LMC-TpaHC-) wu3oMepus. Pusnueckue



CBOMCTBA aJKeHOB. XHMHWUECKHMe CBOMCTBA: peakUUW TMPUCOeIUHEHUs,
3aMelleHus B (-T1I0JI0>KeHUe TIPU IBOVMHOM CBSA3U, TTOJIMMEPU3aLiui U OKUC/IEHHS.
[IpaBuio MapkoBHUKOBa. KauecTBeHHble peaklUM Ha [BOWHYK CBS3b.
Crioco0bl TI0/TyueHus: ¥ IpUMeHeHHe aTKeHOB.

AJIKaZiueHBbI. Knaccudukaiiys a/IKaJJieHOB (conpspkEHHBIE,
W30/TMPOBaHHbIE, KyMYy/AUpO8aHHble). OCcoOeHHOCTH 3/IEKTPOHHOTO CTPOEHUs U
XMMMYECKUX CBOMCTB COINPSDKEHHBIX JueHoB, 1,2- u 1,4-mipricoeviHeHuUe.
[MTosmmepu3anyis CONPsDKEHHBIX AueHoB. CriocoObl MOMyueHUs W MpUMeHeHHe
asKa/IueHoB.

Ankunbel.  ['oMosoruyeckuii  psii  ankuHOB, o0Omjasgs  dopmyra,
HOMEHK/IaTypa M W30Mepus. JJEKTPOHHOe U TIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY/7T ~aJKWHOB, SP-THOpUAM3aIs aTOMHBIX OpOuTasnedi  yryepoja.
du3nuecKkre CBOWCTBA  aJKWHOB. XWUMHWYECKWe CBOMCTBA:  peakluu
MPUCOeUHEHUS], AUMEepHU3alud U TpUMepHu3aluu, OKUC/IeHus. KucaoTHble
CBOMCTBAa AQJIKMHOB, HMEIOIMX KOHLIEBYIO TPOWHYHO CBsA3b. KauecTBeHHbIe
peaki[uy Ha TPOHHYIO CBsi3b. CII0COOBI TT0/TyUeHus ¥ pUMeHeHHe aIKUHOB.

ApomaTrrueckue yrieBoAopoAbl (apeHbl). ['oMonoruuecku psiJ apeHoB,
obmias  ¢dopmysia, HOMEHK/JaTypa Y  W30MepHs.  DJIeKTPOHHOE |
MIPOCTPAHCTBEHHOE CTpPOeHHe MOJIeKy/bl OeH3osa. du3nueckue CBOWCTBa
apeHOB. XMMHUUeCK/e CBOMCTBa OeH30/1a 1 ero TOMOJIOTOB: PeakKluy 3aMelleHuUs
B 0EH30/IbHOM KOJIblle U YIJIEBOJOPOAHOM pajivikasie, Peakiuy MpHCoeIiHeHUS,
OKHCJ/IeHHe TroMmojoroB OeH3osma. [lpeAcTtaBneHrve 00 OpHEHTUPYIOIIEM
JeNCTBUM 3aMecTuTe/ieli B OEeH30/JbHOM KOJIblle Ha TpHUMepe alKUIbHBIX
pafiIiKaioB, KapOOKCUIBLHOU, TUAPOKCUIBHON, aMUHO- U HUTPOTPYTIITLI, aTOMOB
rajioreHOB. Oc0oOeHHOCTH XWUMWUECKHWX CBOWCTB cTuposa. [losvmMepusaius
ctrposia. CriocoObl TIO/TyueHus: ¥ pUMeHeHHe apOMaTHUeCKUX yT/IeBOI0OPO/IOB.

[Mpupoaneiii  ra3. [lomyTHele HedTsiHble Ta3bl. Heptr u  eé
nporcxoXkaeHre. KaMeHHbIA yroib U TIPOAYKTHI ero mepepaboTtku. CriocoObl
repepaboTKu He(dTH: TIeperoHka, KPeKWHT (TepMHUYeCKHM, KaTaJuTHUeCKui),
pudopmuHr, Tponu3. [IpoAykThl TiepepaboTKu HedTH, UX TpUMeHeHHe B
ITPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTHUecKasi CBA3b MeXX/ly Pa3/TIMYHBIMU KJ/IaCCaMU YT/1I€BOJOPO/OB.

ONeKTPOHHOEe CTPOEeHMWe TaJIoreHINPOU3BOIHBIX YT/1€BOAOPOAO0B. Peakiuu
3aMellleHus1 TrajioreHa Ha TUPOKCOTpYIly, HUTPOrpyMMy, LMaHOTPYIIIy,
aMuHOrpynny. [leliCTBMe Ha Tra/IoreHIPOU3BO/IHbIE BOJHOTO W CIIUPTOBOTO
pacTBOpa 1iénoun. B3aumMoziencTBUe TUraaoreHaJKaHOB C MarHUeM U 1L[UHKOM.
[Tonsatue 0 MeTa/ZI00pPraHuueCKux COeIUHEeHUSX. Wcnons30Banue
raJIOTeHITPOM3BOJHBIX YIJIEBOAOPOAOB B OBITYy, TeXHWKe W TIPA CHHTe3e
OpraHWYeCKUX BeleCTB.

OKClepuMeHTa/IbHble METO/bl M3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
v3yueHue  (PU3MUECKUX  CBOWCTB  YI/IeBO/IOPOJIOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PeakI[iil yTeBoJOPO/IOB Pa3/IMUHbIX KIaccoB (0beciiBeurBaHue
OpOMHOI WM MOJHOW BOJBI, PACTBOpPA TePMaHraHaTa Kaus, B3aUMOZeCTBUe
arjeTWieHa C aMMMauHbIM pacTBopoM okcuga cepebpa(l)), KauecTBeHHOe
oOHapy>KeHUe yryiepojila U BOAOPOZiA B OPraHUUECKHX BeIl[eCTBaX, MOTydYeHHe
3TWIeHa U u3ydyeHue ero CBOMCTB, O3HaKOMJIeHUe C KosuleKiusmu «HedTb» u
«¥YTonmb», C obOpa3llaMu TUIaCTMAacC, KayuyyKOB W pe3WHBbI, MO/|e/TUPOBaHHe
MOJIEKYJ1 YT/I€EBOJOPO/OB Y TaJIOr€HIIPOU3BO/IHBIX YT/IeBOJOPO/OB.

Kucnopojcoaepikaijue opranHuuecKyue coeJiHeHH.

[IpenenbHble OAHOATOMHBIE CIUPTHL. CTpoeHWe MoJieKysl1 (Ha mpumepe
MeTaHOMa W 3TaHosa). ['oMosiornueckuii psj, obijasi ¢Gopmysia, HU30Mepus,



HOMeHK/IaTypa u Khaccudukarus. Ousnueckre CBOWCTBA MpeZe/bHBIX
OJJHOATOMHBIX CITUPTOB. BOOpO/AHbIE CBSI3M MEXKAY MOJIeKy/JIaM{d CIIUPTOB.
XyUMUUeCcKre CBOHCTBA: Ppeaki[Uy 3aMeIleHHs, Jerujparaldd, OKHC/IeHUs,
B3aMMOJIEMICTBE C OpPraHMYeCKUMH ¥ HEOPraHWYeCKUMH KHC/IOTaMH.
KauecTBeHHasl peakijdss Ha OJHOATOMHBIE CIMPTHI. JleMCTBHE >TaHO/MA W
MeTaHOo/a Ha opraHusM uesnoBeka. CriocoObl MOMy4YeHWS W TPUMeHeHUe
O/THOATOMHBIX CITUPTOB.

ITpocTeie 3¢upbl, HOMEHKIAaTypa ¥ u3oMepusi. OcO6eHHOCTH (HU3UUeCKUX
1 XUMHWUECKHX CBOMCTB.

MHoOroaToMHbIe CIHMPTHI — STHIEHIIMKONb W TIIHLepuH. Pusnueckue U
XUMHUECKHe  CBOMCTBA: peakuM  3aMelleHus], B3auMOJEWCTBHE  C
OpPraHUYeCKUMH M HEOPraHWYeCKHMMM KHMC/IOTaMH, KaueCTBEHHas peaklMs Ha
MHOTOAaTOMHBIE  COHMPTHL.  IIpeicTaBieHre O  MeXaHW3Me  PeakLUil
HyK/eohupbHOTO 3amelrieHus. /lelicTBMe Ha opraHu3M desioBeka. CriocoObl
T0JTyueHusI ¥ IpUMeHeHHe MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHHe MOJEKY/Ibl, B3aUMHOe BWSHHE THAPOKCOTPYIIBI U
Oen3o/bHOTO sifipa. Pusnueckue cBoiicTBa deHoma. OcobeHHOCTH XUMUUECKHX
CBOMCTB (peHosa. KauecTBeHHbIe peaklMy Ha (eHo/. TOKCMUHOCTh (heHoJIa.
Crioco6bl TIosTyueHust ¥ ipuMeHeHHe peHoma. @eHondopMabaeruaHas CMoJia.

KapOoHW/IbHBIE COeAUHEHHSI — a/bJeTHAbl U KeTOHbL. JJIeKTPOHHOE
CcTpoeHWe KapOOHW/IBHOM Tpymmbl. ['OMoJIoTHYeCKHe PSbl anbAeruioB U
KeTOHOB, 0011iasi popmyJsia, ©30Mepusi U HOMeHK/IaTypa. ®u3nueckrie CBONCTBA
anbJerUJ0B W KEeTOHOB. XHMMHUYECKHe CBOMCTBA ajIbJeTHIOB W KETOHOB:
peakuuy rpucoegrHenys. OKHC/IeHWe aabJeru/ioB, KaueCTBeHHbIE peakIuy Ha
anberuabl. Criocobbl moyueHNs v IpUMeHeHre albleTUI0B U KeTOHOB.

OOHOOCHOBHBIE —TIpeJielbHbIe  KapOOHOBBIE KHMC/IOTBL. (OCOOEHHOCTH
CTPOEHUsT MOJIeKy7l KapOOHOBBIX KUC/IOT. M3oMepussi UM HOMEHK/aTypa.
dusrueckre CBONCTBA OJHOOCHOBHBIX IpeJeNbHBIX KapOOHOBBIX KHCJIOT.
BopopoaHbie CBSI3U MeXAY MOJeKy/JiaMd KapOOHOBBIX KHUC/IOT. XUMHUeCKHe
CBOWCTBA: KHUC/IOTHBIE CBOMCTBA, Peakius 3TeprudUKariiy, peakiiy C y4aCTUeM
yT7IeBOJIOPOAHOTO pazuKana. OcobeHHOCTH CBOWCTB MYypPaBbUHOM KHCJIOTHI.

[ToHsiTHE O TIPOM3BOAHBIX KApOOHOBBIX KHUCIOT — C/IOXKHBIX 3(Hpax.
MHoroob6pa3ue KapO0oHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB HeTpe/ie/TbHBbIX U
apoMaTHUeCKHUX KapOOHOBBIX KHCJIOT, JUKapOOHOBBIX KHCJIOT,

THIPOKCUKApOOHOBBIX KUC/IOT. [IpefcTaBUTeM BHICIIMX KapOOHOBBIX KHCJ/IOT:
CTeapyHOBasl, MaJIbLMUTUHOBAsI, 0JIEMHOBAs, /IUHO/1e8ds1, AUHO/AEeHO8As1 KUCOTHI.
Crioco0pl TI0/TyueHus: ¥ MprMeHeHHe KapOOHOBBIX KUCJIOT.

Cnoxxabie 3¢upbl. ['omonoruueckuii psifi, obirjas Gopmysia, ©30Mepusi U
HOMeHK/laTypa. Pusnueckre U XMMUUYECKHe CBONCTBA: THMAPOJU3 B KUCJION U
L[e/IOUHOU Cpefie.

JKupebl. CTpoeHue, (pusnueckre U XUMHUUeCKHe CBOMCTBA XKUPOB: THUIPO/IU3
B KHMC/IOHM M IIe/IouHoi cpege. OCOOEHHOCTH CBOMCTB JKHUPOB, COZEpIKalluX
OCTaTKH HeJlpe/le/IbHbIX XXKUPHBIX KUCIOT. 2KHUPBI B TIPHUPO/IE.

Mpi1a KakK COJTH BBICIITUX KapOOHOBBIX KHC/IOT, UX MOIOIIee IeCTBYE.

OOb11jasi xapakTepuCTHKa yr/ieBooB. Kimaccudukaiys yrieBosoB (MOHO-,
M- U Tonucaxapujibl). MoHocaxapu/ibl: TJIFOKO3a, (PYKTO3a, TrajakTo3a,
pubo3a, me30kcupub03a. dusMueckre CBOMCTBA M HAaXOXKIEHUWE B IIPUPO/E.
dorocuHTe3. XUMHUUeCKHe CBOWMCTBA TIJ/IIOKO3bl: peakiud C YyuyacTheM
CIIMPTOBBIX W aJIbJIeTUAHON TPYMI, CIIUPTOBOE M MOJIOUHOKHC/IOe OposkeHHe.
[TpumeHeHUe TJIIOKO3bl, €€ 3HaueHuWe B >KU3He/esATe/JbHOCTHU OpraHu3Ma.
Hucaxapujpl: caxapo3a, MajabTO3a U JaKTo3a. BoccTaHaBauBarolyie U



HEBOCCTaHaBJ/IMBaKOLMe Aucaxapy/bl. I'naponus nqucaxapuoB. HaxoxzaeHuve B
rnpupozie u npuMeHenue. [lonvcaxapupl: Kpaxmas, TJIMKOTEH W LIeJUTH0JI03a.
CTpoeHrie MakpOMOJIEKYJl Kpaxmasa, [JIMKOreHa W Le/uito/io3bl. dusnueckue
CBOMCTBA Kpaxmasa U Le/UII0/03bl. XUMHUYECKHMe CBOMCTBA KpaxmaJa:
TUApPO/N3, KadyeCTBeHHass peakuus C UoAOM. XHUMHUYECKHe CBOMCTBA
L[e/UTIO/IO3bL: TUJPO/M3, TMonydeHre 3GUPOB I[e/UTio03bl.  [loHATHE 00
VICKYCCTBEeHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbIM LIEJIK).

OKClepuMeHTa/IbHble METO/Ibl M3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
pPacTBOPMMOCTb pa3/IMUHbIX COMPTOB B BOZE, B3aUMOJEUCTBHE 3TaHO/MA C
HaTpreM, OKHCJIeHHWe STUI0BOTO COMPTA B ajbAeru] Ha pacKaiéHHOM MeIHOU
MPOBOJIOKE, OKWUCJIEHWe STUJI0BOTO CIUPTa [AUXPOMATOM Kaiusi (BO3MOXXHO
WCIIO/Ib30BaHre BUIeOMAaTepUaioB), KaueCTBEHHbIE peakl[Md Ha abAeruzibl (C
rugpokcuaom  auammuHcepebpa(l) u  ruapokcupom Meau(Il)), peaxius
raviepyHa C ruapokcdgoM  Meau(Il), xuvMuyeckue CBOWMCTBA pacTBOpa
YKCYCHOW KHC/OThI, B3aWMOJIEWCTBME pacTBOpa IJIFOKO3bl C TUAPOKCUAOM
Meau(Il), B3aumMogelicTBe Kpaxmasa C MOZ0M, pellleHWe SKCIepHMeHTa/bHbIX
3agau 110 TeMaM «CriipTel U (eHosbl», «KapOoHOBbIe KHMC/IOTBL CII0XKHBIE
3¢buUpbI».

A3oTcCoaepikalye opraHnyecKre coeiNHeHMsl.

AMUHBI — oOpraHduyeckve TIPOM3BO/IHble aMMMaka. Kiaccudukanys
aMUHOB: anudaThyeckie W apoMaThuecKue; TepBUUHbIe, BTOPHUYHble U
TpeTruuHble. CTpOeH1e MoJIeKyJ1, 0bias hopMyiia, U30MepHsi, HOMEHK/IATypa 1
du3nueckue CBOMCTBA. XUMHUeCKOe CBOMCTBAa anudaTHuecKUuX aMHHOB:
OCHOBHbIE CBOMCTBA, aJKW/IMPOBaHWe, B3aUMO/ENCTBUE MEPBUYHBIX aMUHOB C
a30TUCTOU KUCA0TOU. COJM aTKUIaMMOHMUSL.

AHWIVH — mpeJCTaBUTeb AMUHOB apoMaTudeckoro psifa. CTpoeHue
aHWIVMHA. B3aMMHOe B/MgHME Tpynn aTOMOB B MOJIeKYyJie aHWIWHA.
Oco0eHHOCTH XWUMHUYECKUX CBOWCTB aHWIWHA. KadecTBeHHble peakIMM Ha
anwivH. Crocobbl TIO/yueHUsI W TpUMeHeHHe anu@aThuecKhux aMHHOB.
[TosryueHue aHWIMHA U3 HUTPOOEH30/1a.

AmuHOKHUCIOTEI. HOMeHK1aTypa u u3omepusi. OTe/ibHbIe NPe/ICTaBUTeTN
O-aMUHOKUCJIOT: TJIMLWH, ajaHuH. ®usrueckue CBOWCTBA aMHUHOKHUC/IOT.
XvMUUYecKre CBONCTBAa AaMHUHOKHCIOT KakK aM(OTepHbIX OpraHuuecKux
COoeIMHeHW, peaklys TIOJMKOHeHcal[ui, oOpa3oBaHHWe TIENTUIHOW CBS3H.
buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TU/POJIA3 MENTH/OB.

benku Kak npupofHble TonuMepsl. [lepBUuHasi, BTOpUYHAs M TPeTUUHAs
CTpyKTypa OenkoB. XWMHWUeCKWe CBOWCTBA OeNKOB: TH/IPOJIN3, [eHaTyparus,
KaueCTBeHHbBIE PeaKIMK Ha OeJTKu.

OKCIepuMeHTa/IbHble METO/Ibl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
pacTBopeHHe GenKOB B BOZie, JeHaTyparus Oe/KOB IpPY HarpeBaHWH, 1IBETHBIE
peakiuu Ha Oenku, pellieHWe SKCIIepUMEHTA/IbHBIX 33/ad 10 TeMaM
«A30TCojepsKallie  OpraHhueckue  coequHeHus’» U «Pacrio3HaBaHue
OpraHUYeCKUX COeJUHEHUM».

BbicokoMo1eKy/IipHbIE COeITHeHMS].

OCHOBHble TOHSTUSI XMMWM  BBICOKOMOJIEKYJIIDHBIX — COeVUHEHUN:
MOHOMED, TOJIMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOJMMepU3aliid, CpeaHsis
MosieKy/sipHasi Macca. OCHOBHbIE METOZbl CHHTE3a BbICOKOMOJIEKYJ/ISIPHBIX
COeIMHEHUH — MOJIMMepU3aLiyis U MOJIMKOHAEeHCal[s.

[TonumepHble Matepuasnbl. [lnacTmacchl (MOMMSTUIEH, TOJUTIPOMNUIIEH,
TIOJIMBUHUIX/IOPHU/I, TIOTUCTHAPOJ, TIOJUMETU/IMETaKpPHWIaT, II0JMKapOOoHaThl,
nosiyTHIeHTepedTanaT). Y Trin3aiys U nepepaboTKa 1iacTHKa.



OnacToMepbl:  HaTypa/ibHbIM  KayuyK, CHUHTeTUUeCKUe  KayuyyKu
(byTareHOBBIM, X/IOPOTIPEHOBBIH, U30TIPEHOBbIN) U CUTMKOHLI. Pe3uHa.

BosiokHa: HaTypasbHble (XJIOMOK, IIepCThb, IIEIK), WCKYCCTBEHHbIE
(BHCKO3a, aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonvmepsbl Crel[MaabHOro Ha3HaueHus (TedpsioH, KeBJ1ap,
3JIEKTPOITPOBO/ISAIIHE TTO/TMMEpPhI, Oropa3/iaraemMbie TIOJTUMEDHI).

OKCrieprMeHTa/ibHble METO/Ibl M3yueHUsl BellleCTB U UX TpeBpallleHUi:
O3HaKOMJIeHHe C oOpasllaMyd TIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
MacTMacc, KayuyykKoB, pellleHWe SKCIlepUMeHTalbHbIX 3a/lau [0 TeMe
«Pacro3HaBaHue m1acTMacc ¥ BOJIOKOH».

PacuéTHbie 3aaun.

HaxoxgeHue MoJieKy/asipHOW (opMyJibl OPraHUUecKoro COoefiMHeHUs 0
MacCOBBIM [IOJISM 3/IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJeHue
MOJIEKY/IIPHOW (hOpPMYJIbI OPraHUYecKoro coefnHeHUs Mo Macce (00BEMY)
MIPOAYKTOB CropaHus, 10 KOJIMYECTBY BelljecTBa (Macce, 00bEMY) TIPOAYKTOB
peakliiid W/WIU UCXOAHBIX BellleCTB, YCTAHOB/EHWE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYecKOro BeIecTBa Ha OCHOBE ero XWUMUUYeCKHX CBOWCTB WX CIIOCOOOB
MoJlyueHusi, oripefieJieHre 0/ BbIXOZA TPO/yKTa pPeakldd OT TeOpeTUuYeCKU
BO3MOJKHOTO.

MesxripeiMeTHbIe CBA3M.

Peanu3zaiiisi MeXIpeJMeTHbIX CBsi3eii TpPU HW3yueHWHW OpraHuuecKou
xuvu B 10 Kjacce OCYIIeCTB/ISIeTCS Yepe3 HCII0/Ib30BaHHe KakK OO0Imx
eCTeCTBeHHO-HAyUYHbIX TIOHSTUMN, TaK W TOHSATUM, TPUHSATBIX B OT/@MbHBIX
ripefiMeTax eCTeCTBEeHHO-HayUHOTO 1[UK/Ia.

OO1e  ecTeCTBeHHO-HayuyHble TIOHSITHS: sIBJIEHHWEe, HayuHbIA (aKT,
TUIOTe3a, TEeOpWs, 3aKOH, aHa/lW3, CUHTe3, Kraccudukarus, HabmomeHue,
v3MepeHue, IKCIIepUMEeHT, MO/ie/ib, MO/le/IipOBaHUe.

®dusrka: MaTepusi, aTOM, 3JeKTPOH, I[IPOTOH, HEWUTPOH, MOJeKy/a,
JHepreTUUeCKWii ypOBEeHb, BEIeCTBO, Te/l0, O0bEM, arperaTHOe COCTOSTHHE
BellleCTBa, (hu3MyecKre BeSMUUHbI, eAUHULIbI W3MepPeHUs, CKOPOCThb, SHeprus,
Macca.

Buonorust: KieTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabOIH3M,
HaC/1e/[CTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTPO(dHbIN TUTI TMTaHUs, OpO’KeHue,
doTocuHTe3, abIXaHWe, Oe/IKW, YTeBOJbl, >KUPbI, HYK/I€HHOBbIE KUC/IOTHI,
(hepMeHTBHI.

['eorpadusi: mosie3Hbie UCKOTaeMble, TOTI/IUBO.

TexHoJsiorHsA: TIMIEBble TPOJYKTbI, OCHOBbI PallMOHATBLHOTO TMUTAHUS,
MOTOIIIME CPe/ICTBA, MaTepuasbl U3 NCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIIAA 1 HEOPT'TAHUYECKAA XNUMUSA

TeopeTuyeckue 0CHOBbI XUMHUM.

Atom. CocTtaB aTOMHBIX sfiep. XHUMWYECKUW 3jeMeHT. M30Tombl.
CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, KBAHTOBbIE UMC/Ia. JHEPreTuuecKue
YPOBHU U TIOAYPOBHU. ATOMHbIe opbutanu. Knaccudukaiusi XUMUUeCKUX
371eMeHTOB (s-, p-, d-, f-anemenThI). Pacripe/ieeHre 3/1eKTPOHOB 10 aTOMHBIM
opbutansmM. OJIeKTpPOHHble KOH(Urypal[id aTOMOB 3J7IeMEHTOB TIepBOTO—
YeTBEPTOTO TIEPUOZOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHHH, 37IeKTPOHHbIE
KOH(UrypaLu UOHOB. 3/1€KTPOOTPULIATENbHOCTb.



[Teproguuyeckni 3akoH U [lepuognueckass cucTeMa XUMHUUECKUX
snementoB I.I. MeHgeneeBa. CBsI3b  IepUOJUUYECKOTO  3aKOHa U
[Teproanyeckord CHUCTEMbl XMMHUUYECKHUX 3JIEMEHTOB C COBPEMEHHOU Teopueu
CTPOEHUsI aTOMOB. 3aKOHOMEDHOCTHM W3MEHEHUS] CBOMCTB XWUMHYECKHUX
3JIEMEHTOB U 00pa3yemMbIX WMH MPOCTBIX W CIOXKHBIX BEIeCTB TI0 TPYINIaM U
repuojiaM. 3HaueHue repruouueckoro 3akoHa /I.11. MeHeneeBa.

XvMHUueckass CBsi3b. BHJbl XWMWYECKOW CBSI3W: KOBaJ/leHTHasl, WOHHas,
MeTa/iMueckast. MexaHu3Mbl 00Opa30BaHMsl KOBAJleHTHOM CBSI3W: OOMeHHBINA U
JIOHODHO-aKLeMITOPHBIM.  DHepruss W JjuHa  CBsi3W.  [lO/SIPHOCTS,
HarpaB/JIeHHOCTh U HACHIaeMOCTb KOBAJIeHTHOM CBsI3U. KpaTHble CBsi3M.
BogopogHas cBsi3b. MeXMOneKy/sipHble B3auMOZENCTBUSI.

BaneHTHOCTE U BajieHTHbIE BO3MOXXHOCTM aTOMOB. CBS3b 3/71€KTPOHHOM
CTPYKTYpbl MOJIEKYJl C WX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe
coeZIJMHEHUH 3/1eMeHTOB BTOPOTO Iepro/ia).

[IpencraBieHre 0 KOMIUIEKCHBIX coefvHeHUsX. COCTaB KOMILIEKCHOTO
MOHAa:  KOMIUIeKcooOpa3oBarenb,  JIMTaHAbL. ~ 3HaueHWe  KOMILIEKCHBIX
coeHeHuH. [ToHsITHE 0 KOOPUHAL[MOHHOU XUMUU.

BellectBa MOJIEKY/JISIDHOTO YW HEMOJIEKYJIIPDHOTO  CTPOeHUs. THIibl
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BELECTB.

[ToHaTue o gucrnepcHbix cuctemMax. MictunHble pacTBopehl. [IpencraBienue
0 KOJIJIOUAHBIX pactBopax. CriocoObl BhIpaXKeHUsI KOHIIEHTpAI[UM PaCcTBOPOB:
MaccoBasi 1o/1s1 BelljeCTBa B paCcTBOpe, MOJIsipHasi KOHLeHTpauusi. HaceiljeHHbIe
Y HEeHAaChILLeHHbIe PaCTBOPBI, pACTBOPUMOCTb. KpucTaniorugparTsl.

Knaccudukaiuss 1M HOMEHK/JAaTypa  HeOpraHWueCKUX  BellleCTB.
TpuBUa/ibHbIE Ha3BaHWA OTHAE/NbHBIX MpeACTaBUTeNed HeopraHUYeCKux
BelLIeCTB.

Knaccudukaiuss ~ XMMUYeCKMX  peakliii B HeOpraHUueckou U
OpraHWYeCKOU XMMHM. 3aKOH COXPaHEeHUs] MacChl BellleCTB; 3aKOH COXPaHEeHUs
Y TIpeBpallieHus] Hepruyd IpU XUMUUeCKUX peakiusx. TerioBble 3(deKThI
XUMHUECKUX peakli. TepMOXuMHUUecKre ypaBHEHUS.

CKOpOCTb XMMHUECKOW peakl[ud, €€ 3aBUCMMOCTb OT pa3/InuHbIX
dakTopoB. ['oMoreHHbIe U reTeporeHHble peakiiuu. KaTtanus u KaTaau3aTophl.

OOpatuMble U HeoOpaTHMbIe peakI[MH. XHMHWUeCKOe paBHOBeCHe.
KoHcTaHnTa XxviMuyeckoro paBHOBecHs. PakTOpbI, BAUSIOIIME Ha MOJIOXKEHHE
XMMHUECKOTO PaBHOBECUSI: TeMITepaTypa, [laBjieHue U KOHL|eHTPal[MX BelleCTB,
yuacTByrIUX B peakuuu. [Ipunnun Jle IlaTesnbe.

OneKkTposiiTHYeckas guccoiainsa. CunbHble W Cabble 371eKTPOUTHI.
Crenenb aucconuanuu. Cpefia BOAHBIX PacTBOPOB: KHCJ/IOTHas, HeUTpasibHasl,
ujesiouHasd. Bogopoaneii mokasatenb (pH) pactBopa. I'haponus coseid.
Peakruu HOHHOTO 0OMeHa.

OKUC/IUTENTBHO-BOCCTAHOBUTE/IbHbIE  peakiud. (CTerneHb OKWUC/IEHUS.
OxkucuTenb U BOCCTAaHOBUTE/b. [Iporjeccbl OKUCIEHUS W BOCCTAaHOBJIEHMSI.
BakHelIlie OKHUC/IATEIM U BOCCTaHOBUTeMW. MeTos 3/7eKTpPOHHOro OasaHca.
ONeKTPOn3 paCTBOPOB Y PaCIlJIaBOB BEILIECTB.

OKClepuMeHTa/IbHble METO/Ibl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
pasjiokeHre TepOKCHUAA BOAOPOJAa B MPUCYTCTBHUM KaTajau3aTtopa, MOZJENU
KPUCTQ/ITMUECKUX  DelETOK, TpOBefieHWe peakiuii HOHHOTO 0OMeHa,
orpejieJieHde CpeJibl pACTBOPOB C MOMOIIbI0 UHAUKATOPOB, U3yUY€HHE BIIUSHUS
pa3nuyHbix (HaKTOPOB Ha CKOPOCTh XUMHWUECKOW peaklid U T0JI0)KEeHUe
XMMHUUECKOTO PaBHOBECHSI.

Heopranuueckasi xumusi.



[Tonoxenne HemeTa/ioB B Ilepuoanueckor cuUCTeMe XHMHUYECKHX
ynemenToB [I.MA. MeHzeneeBa U 0COOEHHOCTU CTPOEHWS WX AaTOMOB.
du3nuecKkre CBOMCTBA HEMETA/VIOB. AJUIOTPONUS HeMeTas/ulIoB (Ha IipuMmepe
KUCJIOpO/a, cephbl, pocdopa u yrieposa).

Bogopoa. Tlonyuenue, ¢pusnueckue U XMMHAUYECKUe CBOMCTBA: peakKiuM C
MeTa//laMAd M HeMeTa/ylaMM, BOCCTaHOBUTE/IbHbIE CBOUCTBA. [ 'WUIPUJBI.
TonuBHbIE 37IEMEHTHI.

Ianorensl. HaxoxkjeHue B MPUPOZe, CTIOCOObI MomyueHus, pusnueckre 1
XUMUYeCcKue CBOMCTRBa. ['asioreHoBOAOPO/BI. BaxkHeriie
KUCJIOPO/ICO/IepKall[ie  COeJWHEHWs  TajoreHoB.  JlabopaTopHble U
TIPOMBIIII/IEHHbIe CTIOCOOBI MTOTyueHHs rasoreHoB. [IpriMeHeHre TajlorTeHOB U UX
coeIMHeHUH.

Kucnopo/, 030H. JlabopaTtopHble ¥ TIPOMBIIIIEHHBIE CITOCOOBI TIOTyUeHUsT
Kucaopozaa. Prusnueckre U XMMHAUYeCKUe CBOMCTBA U IPUMEHEeHUe KUCI0poJa U
030Ha. OKCUZBI U IEPOKCUJIBL.

Cepa. HaxoxzeHue B TpUpOZie, CIOCOOBI TO/ydeHHs, (GU3NUeCKre U
xumuyeckre cBoiictBa. CepoBopopog, cyabduabl. Oxkcup cepbi(IV), okcuf,
cepbl(VI). CepHucrass U cepHast KUC/IOTbI U UX comv. OCOOEHHOCTH CBOMCTB
CcepHOU KUCJI0ThL. [IpriMeHeHre cephl U e€ coeIMHeHUMN.

A3oT. HaxokgeHue B TIpHUpojie, CIIOCOOBI TMomydyeHus, (usnueckue u
XMMMYeCKre CBOMCTBA. AMMMaK, HUTPHAbL. OKcHAbl a30Ta. A30TUCTast U
a30THasE KHUCJIOThI M UX comd. OcoOeHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[TpuMeHeHre a30Ta 1 ero coeuHeHW. A30THbBIe yj00peHws.

docdop. HaxoxaeHvue B mpUpo/ie, CIIOCOOBI ToTydeHus, dhu3nueckie U
xuMuueckre cBoiictBa. @ochugsl u dochuH. Oxkcuabl dhochopa, dbochopHas
KUc/ioTa u eé cond. [Ipumenenue docdopa u ero coeauHenuii. dochopHbie
yA00peHwusl.

Yrnepoj, Haxo)AeHWe B TNpUpPoje. AJIIOTPOIIHbIE MOJU(PUKALIMN.
dusnueckre W XUMUYECKHEe CBONCTBA ITPOCTBIX BeIeCTB, 00Opa30BaHHBIX
yrineponom. Okcuy yraepoga(ll), okcup yrnepoga(IV), yrosnbHas Kuciaora U eé
conmi. AKTHBUPOBAHHBIN yTo/b, aficopbiys. dyriepensl, rpadeH, yriepoHbie
HaHOTPYOKu. IIpvMeHeHHe TPOCTHIX Bell[eCTB, 00pa30BaHHBLIX YIJIEPOJIOM, U
ero coeJJMHeHUH.

Kpemnwuii. HaxoxkgeHre B TIpUpo/ie, CIIOCOObI TIoyueHusi, hu3ndeckrie 1
xumMuueckue corctBa. Okcup kpeMuusi(IV), kpemHueBasi KUC/IOTa, CATAKATHI.
[IpyuMeHeHMe KpeMHUSI U ero coefuHeHUU. CTEKJIO, ero MoaydyeHue, BU/bI
CTeKJIa.

[Tonoxenne wmetamioB B Ileproguueckord CcUCTEME  XUMHUUECKUX
yjieMeHToB. OC0o0eHHOCTH CTPOeHMWs 3MeKTPOHHBIX 000/0YeK aToOMOB
MeTasiioB. Ob6mue du3nueckre CBOMCTBa MeTa/uIoB. [IpriMeHeHHe MeTaslsioB B
ObITY ¥ TexHuKe. CIijlaBbl METAJJIOB.

ONeKTPOXUMUYECKUI psAf HanpspkeHWM MeTauioB. OOIue criocoOml
MOTyYeHUsT MeTaJl/IOB: TUAPOMETA/Typrus, MUPOMeTa/LTyprus,
y/ieKTpoMeTas/utyprusi. TloHATHe 0 Koppo3uu MeTaiioB. Crocobbl 3alyuThl OT
KOPPO3UHU.

OOb11jast XxapakTepucThKa MeTaiioB [A-rpymbl [Teproanueckoi CUCTeMbl
XUMUYECKHUX 2J7eMeHTOB. HaTpuil u Kaiuii: mojiydyeHue, (QuU3NUecKue U
XMMHUEeCKHe CBOMCTBA, MPUMEHEeHWe MPOCThIX BEIeCTB U UX COeJUHEHUN.

Ob1jast xapakTepucTrKa MeTasuyioB ITA-rpynmel [Teproqyuueckoil CUCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii U Kasblui: TonyueHue, (usnueckde U



XUMUYeCKre CBOMCTBA, MpPUMEHEeHWe TPOCTbIX BelleCTB U UX COeJIUHEHU.
2KécTKOCTb BOJIbI M CIIOCOOBI €€ yCTpaHeHusl.

AmOMUHMI: TIOSydyeHWe, (uU3MUecKMe U XUMHUYeCKWe CBOWCTBa,
rpuMeHeHre TPOCTOr0 BelleCcTBa U ero coefiuHeHui. AMQoOTepHble CBOWCTBa
OKCH/ZIa U TUAPOKCU/Ia aTFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHHUSI.

OOb1jasi  XapakTepyUCTHKAa MeTa/uIoB Mo0ouHbIX moarpyrm  (B-rpyrm)
[TepuoiuecKoi CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB.

dusrueckrie U XMMUUeCKUe CBOMCTBA XpOMa U ero coefiuHeHuil. OKCU/Ib
u rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U AUXpOMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [lo/TyueHre U ipuMeHeHre XpoMma.

dusrueckie U XUMHUeCKHMe CBOMCTBA MapraHila U ero CoeJuHeHUi.
Baxnenmme coenvHenusi wmapranya(ll), wmapranna(IV), wmapranya(VI) w
mapranua(VII). IlepmaHraHat Kanusi, ero OKAC/IUTe/IbHbIe CBOUCTBA.

dusrueckie U XUMHUUYECKWe CBOWCTBA >Kejle3a U €ro Coe/[MHeHUH.
Oxkcuppl, tuapokcuasl v coau xkenesa(ll) u >xenmeza(Ill). TlonyuenHue wu
ripuMeHeHue >Kejie3a U ero CrjiaBoB.

dusrueckre U XMMHUUYeCKUe CBOMCTBa Meiu U eé coeiuHeHuid. [TonyueHue
Y TIpUMeHeHue Meiu U eé CoeZIUHeHUIA.

[IyHK: mosiydyeHUe, Gunueckre U XUMUUeCKUe CBOMCTBA. AM@oTepHbie
CBOMCTBA OKCHJla U TUJPOKCHZA I[MHKA, TUJPOKCOKOMIUIEKChI —I[MHKA.
[TpumeHeHMe 1[JUHKA U ero CoeIMHeHU.

OKCrieprMeHTa/ibHble MeTO/Ibl M3yueHUsl BellleCTB U UX TpeBpallleHUi:
r3ydyeHue oOpa3lioB HeMeTasyIOB, TOpeHUe cepkl, Gocdopa, keme3a, MarHus B
KUCJIOpOJie, U3yueHue KOJUIeKIUuM «MeTaiibl W CIJIaBbl», B3auMO/IeliCTBUe
L[e/IOUHBIX W  I1eJIOYHO3EeMeJIbHBIX METa/uVIOB €  BOJAOM  (BO3MOXKHO
WCI0/Ib30BaHWe BU/leOMaTepUasioB), B3aWMO/JeHCTBHe IIMHKAa M >Kejie3a C
pacTBOpaMU KMUCJIOT U I1jeJioueli, KaueCTBeHHble peakiid Ha HeopraHuueckue
aHUOHBI, KaTHOH BOJIOPOJ@ W KaTHMOHbI MeETasyiOB, B3aUMO/ieliCTBUE
TU/IDOKCU/IOB a/IFOMUHUS U 1JUHKA C pacTBOpPaMU KUCJ/IOT U I1ieJioUeid, pellieHue
9KCIIepUMEHTAIbHBIX 3a/au 110 TeMaM «['amoreHel», «Cepa U eé CoOeMHEHUS»,
«A30T u Qochop M HUX coequHEHUs», «MeTa/ulbl TJIaBHBIX TMOATPYIIID»,
«MeTasnibl TOOOUHBIX MTOATPYTIIT».

XUMUS U XKU3Hb.

Posib xuMuM B o0ecrieueHWH YCTOWUYMBOTO pa3BUTHUS Ue/OBeueCTBa.
[ToHsiTve 0 HayyHbIX MeTOZAX TIO3HAHUSI U METO/IOJIOTUM HAy4YHOIo
WCC/eIOBaHUSI. HayuHble = TIpUHIUITBI ~ OpraHU3alid  XUMUYEeCcKOro
MIPOM3BO/ICTBA. [IpOMBIIIIZIEHHbIE CTIOCOOBI TIO/TyUeHHs Ba)KHEHWIIIMX BelleCTB
(Ha TIpuMepe TMpPOM3BOACTBA AaMMHAKa, CEPHOM KHUC/IOTbl, METaHOJIA).
[TpoMbIiiZIeHHbIE CTIOCOOBI TIO/TyueHHsI MeTa/VIOB M CIUIaBOB. XHMHUeCcKoe
3arpsi3HeHUe OKpY>Karolllell cpeibl U €ro IMocaeAcTBusi. Pojib XuUMUU B
obecrieueHUH SHePreTUYeCKor 6e30IMacHOCTH.

Xumugd U 3[0poBbe uesioBeKa. JlekapcTBeHHble cpezcTBa. IIpaBusia
WCIO/Ib30BaHUsl JIeKApCTBeHHbIX TIperiapatoB. Ponb XUMUM B pa3BUTUMU
MeUIL[HBI.

XUMUS TIUIIA: OCHOBHbIE KOMIIOHEHTBI, TIHIIeBbie A00aBKU. PoJ/ib XMMUM B
obecrieueHHH MUIIEBOM 6€30I1acCHOCTH.

KocMmetrueckue u napdromepHbie cpejicTBa. beiToBas xumus. [IpaBusna
0e30MacHOr0 MCIIO/Ib30BaHMsI IperapaToB OBITOBOM XMMWM B ITIOBCEJIHEBHOM
JKU3HU.

XuMHs B CTPOUTE/IbCTBE: BaKHeMIIMe CTPOUTe/IbHble MaTepuabl
(emeHT, 6ETOH).



XUMHUSI B CelbCKOM  Xo03siiicTBe. OpraHuyeckMe M MHUHepasbHbIe
yA00peHwusl.

CoBpeMeHHbIe KOHCTPYKIIMOHHbIE MaTepUaJibl, KpaCcKu, CTEKJI0, KepaMUKa.
MarepuaJibl /1Ji 3/1eKTPOHUKH. HaHOTeXHO/IOr 1.

PacuéTHbie 3aaun.

PacuéThl: Macchl BelljeCTBa Wi 00bEMa Ta30B 10 W3BECTHOMY KOJIUUECTBY
BeIl[eCTBa, Macce WIA 00bEMY OZHOTO U3 yYaCTBYIOIIMX B PeakI[uH BeIIecTs,
Macchbl (00bEMa, KOMMUeCTBa BellleCTBA) MPOAYKTOB pPeakiuM, eC/d OFHO W3
BeII[eCTB UMeeT MPHUMeCH, Macchl (00bEéMa, KOMUeCTBa BeIjecTBa) IMPOYKTa
peakijui, ec/id OJJHO W3 BeIeCcTB JaHO B BHJEe pacTBopa C OIpeeeéHHOM
MacCOBOM Ji0/iel pacTBOPEHHOrO BeIlleCTBa, MaCCOBOW [I0JM W MOJISIPHOU
KOHLIEHTpal[My BellleCTBa B PAaCcTBOpe, [0/ BbIXO/la TMPOJAYKTAa peakiuu OT
TeOpPeTUUeCKU BO3MOXKHOTO.

MeskripeiMeTHbIe CBA3M.

Peamu3aniisi  MeXNpeAMETHBIX CBsi3ed Tpd  u3yueHWW oOIen u
HeopraHWyeckoi xumuu B 11 Kjacce OCyllleCTB/sieTCS uepe3 KCI0b30BaHUe
Kak OOIUX eCTeCTBeHHO-HAYUYHBIX TIOHATHM, TaK W TIOHSTUM, MPUHSATHIX B
OT/leNTbHBIX TIpe/IMeTax eCTeCTBeHHO-HAYUHOr0 1UK/Ia.

OO1e  ecTeCTBeHHO-HayuyHble TIOHSITHS: sIBJIEHHWEe, HayuHbIA (aKT,
TUIIOTe3a, TeOpMsi, 3aKOH, aHa/lu3, CUHTe3, KjaccubHUKalys, IepuoAUYHOCTD,
HabmofieHre, U3MepeHue, SKCIIepUMeHT, MOZIe/Ib, MOZIe/TMpOBaHHe.

du3nKa: maTepusi, MUKPOMHD, MaKpOMUpP, aTOM, 3JIeKTPOH, IPOTOH,
HeWTPOH, HWOH, W30TOMbl, pPA/JIMOAaKTUBHOCTb, MOJIEKYy/a, SHepPreTUUeCcKUil
ypOBEHb, BeI[eCTBO, Tel0, OObEM, arperaTHoe COCTOSIHHE BeIleCTBa,
WJeaqbHbIi ra3, (u3nueckyde BeJMYMHBI, €JUHUIbI W3MepeHHUs, CKOPOCTh,
SHEeprus, Macca.

Buonorust: KieTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabOH3M,
MaKpO- U MHKDPO3JIEMeHThI, Oe/Ku, JKUPbI, YIeBO/bl, HYK/ITeMHOBbIEe KUC/IOTHI,
(dhepmMeHThI, TOPMOHbI, KDYTOBOPOT Bell[eCTB U MOTOK SHEPrUU B 9KOCUCTEMAX.

leorpadusi: MuHepasbl, TOpPHbIE TIOPO/IbI, TI0JIe3HbIE HCKOIaeMbIe,
TOT/IUBO, PECYPCHI.

TexHonorus: XUMHUeCcKasi TIPOMBIIIL/IEHHOCTb, MeTaJuTyprus,
CTpPOUTE/IbHbIe MaTepHaJsibl, CebCKOX035HCTBEHHOe ITPOM3BO/ICTBO, IIHIlleBast
TIPOMBIIIJIEHHOCTb, (hapMalleBTHUecKasi ITPOMBIILJIEHHOCTb, ITPOM3BO/ICTBO
KOCMeTUUYeCKUX TperaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTepHasoB,
3/71eKTPOHHAsI IIPOMBIIIIEHHOCThb, HAHOTEXHOJIOTUM.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA ITPOI'PAMMBI IO
XM HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OGBPA30OBAHUIA

JINMUHOCTHBIE PE3YJ/IBTATDI

B COOTBETCTBUU C CUCTEMHO-/|eATe/TbHOCTHBIM TOAXOZOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS TpeMeTa «XHMMUsI» Ha YPOBHE Cpe/Hero
obmero o6pa3oBaHMWsS BbIZIeJIEHBI C/IeYIOIIMe COCTAaB/SIOIMe: OCO3HAHUE
00yuaroIMMHUCST POCCHUNCKON TI'DPayKJAHCKOW HWAEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHID, CAMOCTOSITEJIbHOCTA W  CaMOOIIpe/leJIeHHI0;  Haauuue
MOTHMBALIMM K OOy4YeHMIO; TOTOBHOCTb M CIOCOOHOCTh OOyYarOIUXCs
DYKOBOZICTBOBaTbCsA TPUHATHIMH B OOIl[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHNsT; Ha/lnuKre TIPAaBOCO3HAHUS, KOJIOTMUeCKON KYJIbTYPhI; CTIOCOOHOCTh
CTaBUTh L1€JIM U CTPOUTD JKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHUSI TpeAMeTa «XUMHSI» OTPaXKarT
chOpMHPOBAaHHOCTb OIbITa MO3HABAaTe/bHOM W MPAKTUUYECKOW JesiTeTbHOCTH
00yuaroIuXcs B TIpoljecce peann3au 00pa3oBaTeibHOM /IeaTeTbHOCTH.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TpeAMeTa «XUMHSI» OTPaXKaroT
chOpMHPOBAaHHOCTb OIbITa MO3HABAaTe/bHOM W MPAKTUUYECKOW JesiTeTbHOCTH
00yuaroIMXcs B TIPOIjecce peanun3aiiiv 00pa3oBaTe/IbHON [IeTeTbHOCTH, B TOM
yucJ/ie B YaCTH:

1) rpakJaHCKOr0 BOCIIMTAHUA:

OCO3HaHUSI  OOyYaroIIMMHCS CBOMX KOHCTUTYI[MOHHBIX TIpaB |
00513aHHOCTeM, YBa)KeHHsI K 3aKOHY U IMPaBOTIOPSKY;

Mpe/iCTaB/IeHUs] O COLMaZbHBIX HOpMaxX M MpaBWIaX MeXIMYHOCTHBIX
OTHOILIEHUM B KOJITIEKTUBE;

FOTOBHOCTM K COBMECTHOH TBOpPUECKOM [JesATe/IbHOCTU ITIPU CO3JaHUH
yueOHBIX TIPOEKTOB, pellleHrnH yueOHbIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOTHEHUH
XUMUUECKHUX SKCIIepUMEHTOB;

CrocOOHOCTU TOHWUMAaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/IM3e Pa3/InUHbIX BUJIOB YueOHOI eAaTeTbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHUSA:

1[eHHOCTHOTO OTHOIIIEHUsI K HCTOPUUeCKOMY M HayuHOMY Hac/ieJuto
OTeueCTBeHHOM XHMMUY;

yBa)KeHUsI K TIPOLIeCCy TBOpUECTBa B 00/IaCTH TEOPUM U TTPAKTHUUECKOTO
MPUIOXKEHUsI XWMUU, OCO3HAHUSI TOTO, UTO JlJaHHble HAayKd eCTh pe3y/bTaT
JUTMTe/IbHBIX ~ HAaOMIOZIeHWH, KPOIIOT/IMBBIX SKCIePUMEHTA/bHBIX ITOMCKOB,
MOCTOSIHHOT'O TPY/la YY€HbIX U MPAKTUKOB;

VMHTepeca W T03HaBaTe/lbHbIX MOTHMBOB B TO/JyUeHWU U TOC/eAyIoleM
aHamu3e  uHbOpPMAI[MM O  TEPeioBbIX  JOCTIDKEHHUSIX  COBPeMEeHHOM
OTeueCTBeHHOU XHMMUY;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, 3TUUECKOT0 TI0Be/IeHMS;

CcrlocOOHOCTM  OlIeHWBaThb CUTYallud, CBsi3aHHbIE C XUMHYECKUMH
sIBJ/IEHUSIMU, U TIPUHUMATh OCO3HaHHbIE pellleHusi, OPUeHTUPYSICh Ha MOPaJTbHO-
HpaBCTBeHHbIe HOPMbI U LIeHHOCTH;

TOTOBHOCTH OllIeHWBaTh CBOE TOBeJieHre U MOCTYNKWA CBOMX TOBapHILel C
MO3ULIMMA HPABCTBEHHbIX W TPABOBbIX HOPM M C YUéTOM OCO3HAHUS
NOCJIe/[CTBUN MTOCTYTIKOB;

4) ¢bopMupoBaHus KY/IbTYPbI 3i0POBbS:



MOHUMAaHUsI 1[eHHOCTeH 370poBOro M 0Oe3omacHoro oOpasza >KU3HH,
Heo0X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (DU3nuecKoMy U
MICUXUYEeCKOMY 3/10POBbIO;

cobmozieHrst TIpaBWl Ge30racHOTO oOpallieHWsi C BelljeCTBaMH B OBITY,
MOBCeIHEBHOM XKU3HH, B TPYJIOBOM J1€ATE/IbHOCTY;

MOHUMaHUsl 1IeHHOCTU TMpaBWI WHAWBUAYATbHOTO U KOJIJIEKTUBHOIO
6e30racHOr0 TIOBe/IEHUSI B CHUTYAl[USX, YIPOXKAIOIIAX 3/[0POBBI0 U >KU3HU
JIIOJIeu;

OCO3HaHUSA  TIOCNEeACTBUM W HENpUSATHS  BpPeJHBIX  IIPHUBBIUEK
(yrotpebJ/ieHus a/IKOT 015, HADKOTUKOB, KYPeHHS);

5) TPYAOBOro BOCIUTAHMSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCCe10BaTeIbCKOM
JesiTeIbHOCTH, OOII[eCTBEHHO TI0/Ie3HOW, TBOPYECKOW U [JPYTMX BHZAAX
JlesiTeTbHOCTY;

YCTAaHOBKM Ha aKTUBHOe YyuaCThe B pelleHUuM T[paKTUYeCcKUX 3afiau
COL[Ma/IbHOM HarlpaBJeHHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VHTepeca K TMpaKTUYeCKOMYy HM3y4yeHWIO TMpodeccuii pa3/IMuHOro pojia, B
TOM UMCJIe Ha OCHOBe TIPUMeHeHMsI TIpeZMeTHbIX 3HaHUM 110 XUMUU;

yBaKeHUsI K TpyAy, JIOAAM TpyJa U pe3yabTaTaM TpY/A0BOM
JlesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHWUBHAYaJbHOU TPAaeKTOPUU
obpa3oBanust, Oyayled nmpodeccun U peasu3allid COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMUU, NHTEPECOB
1 motpebHOCTe 0011eCTBa;

6) 3K0/10ru4eCcKoro BOCIIMTAaHMS:

9KOJIOTUYECKH 11e/1ec000pa3HOro OTHOIIEHHsI K TIPUPO/ie KaK MCTOUHUKY
CylLl[eCTBOBaHUS KHU3HU Ha 3eMie;

MOHWMaHUs T7100a/IbHOTO XapaKTepa 3KO0JIOTHYeCKuX IMpobsieM, BIIHSHUS
5KOHOMMUYECKHUX MPOLIeCCOB Ha COCTOsTHUE TIPUPOHOMN 1 COLIMa/IbHON Cpe/ibl;

OCO3HaHHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [OCTYDKEHUM XUMHUH [IJIsT
pelLieHus] BOTIPOCOB PAlIHOHA/IbHOTO MPHUPOOTIOIb30BAHHS;

aKTUBHOT'O HEMpUATUS [JeWCTBUM, TPUHOCAIMX Bpell OKpY’Karolllei
TIPUPO/IHOM Cpejie, yMeHHsI TIPOrHO3UPOBaTh HeO/IaronpUsTHbIE SKOIOTUUeCKHe
TocCaeICTBYS MpeANpUHUMaeMbIX JIeMCTBUM U MpeJOTBpaIliaTh UX;

HaUuUsi Pa3BUTOTO  SKOJIOTUYECKOTO  MBIIIIEHUs, 9KOJIOTMUeCKOou
KYJIbTYpbI, OIbITa JesiTe/lbHOCTU SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKATUBHOM U COLIMATbHOU
MPAKTHKEe, CMOCOOHOCTH W yMeHHWs aKTHBHO ITPOTHUBOCTOSITh W/E0JIOTHH
xemohoouu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUA:

MHPOBO33peHUs], COOTBETCTBYIOIETO COBPEMEHHOMY YDOBHIO pa3BUTHS
HayKH 1 0011]eCTBEHHOU TTPaKTHKY;

MOHUMaHUsl CcrheluUKU XUMUK KakK HayKd, OCO3HaHUsS eé poiu B
(dhopMUpOBaHKY PALIMOHATBLHOTO HAYUHOTO MBbIIIJIEHUs], CO3/JaHUU 1[e/I0CTHOTO
Tipe/iCTaB/IeHNst 00 OKpY’Karoll[eM MHUpe KakK O eJUHCTBe IMPUPO/bI U UesioBeKa, B
MO3HAaHWM TIPUPOJHBIX 3aKOHOMEPHOCTeM U peIllleHWd IPo0eM COXpaHeHUs
TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTM B 0C000M 3HAUMMOCTU XWUMHHM [I/I1  COBpPeMeHHOM
LMBWIK3allUM: B €6 T'yMaHUCTHMYECKOM HarpaB/ieHHOCTU W Ba)XHOW PO B
CO3/laHMM HOBOW 0a3bl MaTepuanbHON KYJ/bTYpbl, B peIlleHHud T100aTbHbIX
1po0JsieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBA — ChIPhEBOM, SHEPreTHUYeCKOH,



MUIIIeBOM U KOJIOTHYeCKOoW 0e301acHOCTA, B Pa3BUTHM  MeUIIVHBI,
obecrieueHHH yC/IOBHM YCITEIITHOTO TPYy/la U 3KOJOTHUYeCKH KOMGMOPTHOU »KHU3HU
KaK/IOT0 ujieHa 0011]ecTBa;

eCTeCTBeHHO-HayYHOW TI'DaMOTHOCTM: TIOHMMaHUs CYIIIHOCTH MeTO/I0B
MO3HAHWS, WCIO/Mb3YeMbIX B  €CTeCTBEHHBIX HayKax, CIIOCOOHOCTH
WCTI0/Tb30BaTh TIOyYaeMble 3HAHWS [jIs aHaiu3a U OOBSICHEHUs SIBJIEHUM
OKpY’Kaloll[ero MUpa M TPOUCXOASIIUX B HEM W3MEHeHW, YMeHUs JeJaThb
000CHOBaHHbIE 3aK/TIOUEHHSI Ha OCHOBE HAY4YHBIX (AKTOB U HMEIOL[UXCS
JTAaHHBIX C 1]e/bI0 TI0/TyYeHUsl JOCTOBEPHBIX BbIBO/IOB;

CIoCOOHOCTH CaMOCTOSITe/IbHO HCTIO/Ib30BaTh XUMHUYECKHe 3HaHUS [I/Is
peliieHust Ipo0JieM B peasbHBIX KU3HEHHBIX CUTYalUsIX;

VHTepeca K M03HaHWI0, UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENpepbIBHOMY 00pa30BaHUI0 U
camMoobpa3oBaHHUIO, K AaKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAHUW I10 XUMHH B
COOTBETCTBUH C )KM3HEHHBIMHU TTOTPEOHOCTIMY;

vHTepeca K  ocobeHHOCTAM TpyAa B  pa3iuuHbix  cdepax
npoeCcCHOHAIbHOM [1eSITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble pe3y/bTaTbl OCBOEHUs] TPOTpaMMbl M0 XWUMHUM Ha
ypOBHe cpefiHero o0iiero 06pa3oBaHUs BK/IIOUAIOT:

3HauuMble 11 (OpPMUPOBAHUS ~ MHUPOBO33peHUs  00yYaroIIUXCst
MEXIACLUTIIMHAPHbIe (Me>XTIpeIMeTHBIE) o011ieHayYHbIe TIOHSITUSI,
OTpa’karoll[e 11eJIOCTHOCTb HayuHOW KapTHUHbI MHpa W Crelu(rKy MeTOZOB
MO3HAHUSI, MCIONb3yeMbIX B eCTeCTBEHHBbIX HayKax (Marepusi, BeIlecTBO,
JHeprusi, siBjieHue, TIPOLeCC, CUCTeMa, HayuHbIM (pakT, MPUHLUII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HCCefoBaHue, Hab/rofZieHue, H3MepeHue,
9KCIePUMEHT U [IpyTHe);

yHUBepcaabHbIe yuebHbIe JencTBUst (ro3HaBaTesbHbIE,
KOMMYHUKaTUBHbIe,  DeryJisiTHBHbIe), obecreunBatoie ¢GopMHUPOBaHKe
(byHKIMOHATBbHOM TPaMOTHOCTU U COLIMATbHOM KOMITeTeHLIMU 00yYaroInuxcs;

CTIOCOOHOCTD obOyyJarormxcs WCITI0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUTUIMHADHbIe, MHDOBO33peHUYeCKHWe 3HaHWs U  YHHBepCaJ/bHbIe
yueOHbIe 1eiCTBUS B TI03HABaTeTbHOM U COI[MATbHOM MPaKTHKe.

MerTarnpeaiMeTHble pe3y/bTaThbl OTPa)KalOT OBJa/leHHe YHUBepCalbHbIMU
yueOHBIMK  T103HaBaTe/bHbIMH, KOMMYHUKAaTUBHBIMU U  Pery/STUBHBIMU
JIeMCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe e CTBUS

1) 6a3oBHbIe TOrHUECKHE e CTBUA:

CaMOCTOSITeJTbHO  (DOPMYJIMPOBaTh W aKTya/lIM3UpOBaTh TPOO/IEMY,
paccMaTpuBaTh €€ BCeCTOPOHHE;

orpejieSiATh 1ieJid JesiTeTbHOCTH, 3ajlaBasi MapameTpbl U KPUTEpUU HUX
JIOCTH)KEHHUS, COOTHOCUTh pe3y/bTaTbl [JesATe/JIbHOCTU C T10CTaBJIeHHbIMHU
L1e/ISIMU;

HCII0/Tb30BaTh TIPM OCBOEHWH 3HAHWN TIPUEMBI JIOTUUYECKOTO MbIIILIeHUS:
BbIJIe/ISITh XapaKTepHble MPU3HAKW MOHSITHUN U YCTaHaB/IMBAaTh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME MMOHATHUS /151 00BICHEHUS OTAeNbHBIX (haKTOB
U SIBJIeHUM;



BbIOMpATh OCHOBaHUS W KPUTEpUU [yid KiaacCUbUKALUA BeleCcTB U
XMMMYECKUX peakIui;

yCTaHaB/IWBaTh MPUUUHHO-CJIe[ICTBEHHbIE CBS3U MEXAY U3y4yaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUYECKHWe pacCyXJeHuss (MHIYKTUBHbIE, [IeJyKTUBHbIE, TIO0
aHAJIOTUH), BBISB/STH 3aKOHOMEPDHOCTU U MPOTHMBOPEUYMSI B PACCMATpPHUBAEMBIX
sIBJIeHUsIX, (DOPMY/TUPOBATh BbIBO/bI U 3aK/THOUEHUS;

MPUMEHSITb B TMpPOL[eCCe TMO3HAaHUS  HWCMOJb3yeMble B  XUMUU
CUMBOJIMYEeCKHe  (3HAKOBbIe)  Mojfiend, MpeoOpa3oBbIBaTh  MOZe/bHbIE
Mpe/iCTaB/IeHUs] — XUMHUUEeCKUM 3HaK (CUMBOJI) 3/1eMeHTa, XUMHuecKas
dopMysia, ypaBHEeHHWE XUMHWUECKOW peak[MM — TP PpellleHuH Yy4ueOHbIX
MO3HaBaTe/bHbIX M MPAKTUYECKUX 3ajlau, NPUMEHSITh Ha3BaHHbIE MOZeE/bHbIE
Tpe/iCTaB/IeHUsI [/ BbISIB/IEHUSI XapaKTepHbIX MPU3HAKOB M3yuaeMbIX BelleCTB
1 XMMWYECKUX peaKI1Hu.

2) 0a3oBbIe HCC/IEA0BATE/TbCKHE IeHCTBHS:

BJIaJIeTb OCHOBAMM METO/IOB HayUHOI'O MO3HAHUS BeEIeCTB U XUMUYECKUX
peakiui;

dopMynupoBath 1ieId M 33/laud  WCC/AeIOBaHUs,  HMCII0/Ib30BaTh
MOCTaB/IeHHble U CaMOCTOSITe/IbHO C(POPMY/IUPOBaHHBIE BOIPOCHI B KauecTBe
MHCTPYMEeHTa T03HaHWs U OCHOBBI /1Ji ()OPMUPOBAHUS TUIIOTe3bI 110 MPOBEpKe
MPaBUWIbHOCTU BbICKA3bIBA€MbIX CY>K/I€HUM;

B/IaJleTb HABbIKAMM CaMOCTOSIT€JIbHOIO TUIAHUPOBAHUSI U NPOBeJeHUs
yUeHHYeCKUX JKCIIePUMEHTOB, COBEPIIEHCTBOBATb yMeHUs HaO/oaTh 3a
XOIOM  TIpoLlecca, CamMOCTOSTENbHO TPOTHO3UPOBaTb €ro  pe3yJbTarT,
dopmypoBath 00001[eHHSI ¥ BBIBOJbI OTHOCHUTENBHO /OCTOBEPHOCTU
pe3y/IbTaTOB WCC/Ie/JOBaHMs, COCTAB/IATh 0OOCHOBAHHBIA OTUET O IMPO/e/TaHHON
pabore;

nproOpeTaTh OMbBIT yUEHWYeCKOW WCC/Iel0oBaTebCKOM U TPOEKTHOU
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJTBHOMY
MOMCKY METO/IOB pelleHHs MNPAKTUYeCKUX 3ajay, NPUMEHEHWI0 Pa3/M4YHbIX
MeTOZ|0B TTO3HAHUSI.

3) pa6ora c uadopmanueit:

OPUEHTHPOBAThCSl B pa3/IMUHbIX MCTOUHMKAX WHMOpMaluu (Hay4yHo-
TIOMy/ISIpHAsl JIATepPaTypa XUMUUYECKOTO COZIep>KaHUsl, CIIpaBOYHbIE ITOCOOHS,
pecypchl IHTepHeTa), aHaIM3upOBaTh MH(OPMaL[MIO0 pa3IUUHbIX BUIOB U (hOpM
rpe/iCTaB/IeHUS], KPUTUUECKU OLIeHUBATh eé  JIOCTOBEPHOCTb "
HEMPOTHUBOPEUYUBOCTH;

dbopMyMpoBaTh 3aMpoChl U IPUMEHSITh Pa3/TMUHble MeTO/IbI IPHU TIOUCKe U
orbope wuHpoOpMaIK, HeOOXOAWMOM [/ BBINOTHEHUs Y4eOHBIX 3ajau
OIpe/ie/IEHHOI O TUIIA,

NproOpeTaTh OMBIT MUCIIOJ/Ib30BaHUS WH(POPMAI[MOHHO-KOMMYHHUKAaTHBHBIX
TEeXHOJIOTMH Y Pa3/IMUHbIX MOUCKOBBIX CUCTEM;

CAaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIBHYIO (OpPMYy  Tpe/CTaB/IeHUsS
vHdopmaluu (cxeMbl, rpadyku, [UarpamMmbl, TaO/IULIbI, PUCYHKU U JPYyTHe);

WCTI0/Tb30BaTh HAyYHbIM $I3bIK B KaueCcTBe Cpe/cTBa Mpu paboTe C
XUMUYeCcKou uH(opMaleli: NpUMeHSTh MeXXIipeJMeTHble ((usnueckue u
MaTeMaTUueCcKde) 3HAaKM U  CUMBOJBL,  (GopMmynbl, abOpeBHATypHI,
HOMEHK/aTypy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHEe CpeACTBA HAIlJIAAHOCTH.



KOMMYHI/IKaTI/IBHbIe YHHUBepPCA/IbHbIE y‘-lEﬁHbIe I[EﬁCTBHﬂ:

3aJjaBaTh BOIMPOCHI M0 CYI[eCTBY 00Cy»K/1aeMoii TeMbI B X0/ie Airasiora
W/WY JUCKYCCHUM, BbICKA3bIBaTh W€, (POPMYIUPOBATh CBOU TIPeJIOKEeHUS
OTHOCUTE/IbHO BbITIOJIHEHUS MPe//I0)KeHHOM 3a/1auy;

BBICTYIIATh C Mpe3eHTalel pe3y/bTaTOB MO3HABaTe/IbHOM esiTeTbHOCTH,
MOYUeHHbIX CaMOCTOSATEIbHO W/IM COBMECTHO CO CBepPCTHHKaMU MpU
BBITIO/IHEHUM XWMMUECKOTO0 JKCIIepUMEeHTa, TIpakKTU4YecKod paboThl TI0
WCC/IeIOBAaHUIO CBOMCTB M3y4yaeMbIX BeIeCTB, peair3alui yueOHOTro TpoeKTa,
U (opMy/IMpOBaTh BBLIBOABI TI0 pe3y/ibTaTaM MPOBEAEHHBIX HWCC/IeJ0BaHUM
MyTEM COTJIaCOBAHMS TIO3UIUM B X0/le 00CYKIeHUSI 1 00MeHa MHEHHUSIMHU.

PeryniaTuBHBIE YHHUBepPCa/IbHbIE yUeOHbIe JeiCTBHS:

CaMOCTOSITe/TbHO TIJIAHUPOBATh U OCYIECTB/ISATL CBOIO TI03HABATeIbHYIO
JlesITe/TbHOCTh, OTpejensass eé IeM W 3afaud, KOHTPOJIMPOBaTb W II0 Mepe
He0OXOZMMOCTA KOPPEKTHPOBATh Mpe/jlaraeMblii airOpuTM JeHCTBUM TIPH
BBITIOJIHEHUM YUYeOHBIX M KCC/Ie[OBaTe/IbCKUX 3a7iad, BbIOMpaTh Haubosee
3¢ (deKTHUBHBIN CIIOCO0 WX pelleHds C YYETOM TIOJyUYeHMs] HOBBIX 3HAHUN O
Bell[eCTBaX U XUMHUECKUX PeaKIMsIX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [IeSITeIbHOCTU Ha OCHOBE CaMoOaHaiv3a M
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATHI

[TpesgMeTHble  pe3y/bTaTbl OCBOEHMs TMpPOrpaMMbl IO XMMHU Ha
yriy0/EHHOM YpPOBHe Ha YpOBHe cpejHero o0iero oOpa3oBaHUsI BK/IHOYAIOT
CHE]_[I/Ig)I/IquKI/Ie A/ist yueOHOro npeameTa « XUMHsh» HayuHble 3HaHWs, YMEHHUsI U
CrocoObl AeiiCTBUM 10 OCBOEHUIO, UHTepHpeTaluu U npeo6pa3OBaHH}o 3HaHUH,
BU/IbI [1eSITeJIbHOCTU M0 TMOJIyUeHHI0 HOBOTO 3HaHUSI U MPUMEHEHHUIO 3HaHWW B
Pa3/IMYHbIX YUeOHBIX CUTYyallUsX, a TAK)Ke B PeaslbHbIX KU3HEHHBIX CUTYaLIUsIX,
CBSI3aHHBIX C XMMHUel. B mporpamme mo XWMWU TpeIMeTHble pe3y/bTaThbl
ripe/iCTaB/eHbI 110 TOJaM U3yUueHusl.

10 K/TIACC

[TpenmeTHble pe3yabTaThl OCBOeHUsT Kypca «OpraHuyeckass XUMUS»
OTPa’karoT:

cchOpMUPOBAHHOCTh TIPe/ICTaB/IEHU: O MecTe U 3HaueHWW OpraHuuYecKou
XUMHU B CUCTEME eCTeCTBEHHBIX HayK U e€ PO B 00ecrieueHnr YCTOMUHUBOTO
Pa3BUTHS UeI0BeUeCTBa B pellleHnH Npo0/ieM 3KOJI0ruuecKol, SHepreTHUeCcKon
YU TiIieBod 0e30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3/IaHUM HOBBIX
MaTeprasioB, HOBLIX HCTOYHMKOB SHEPryuH, B obecrieyeHWH paljiOHATLHOTO
TIPUPO/IOTI0/Ib30BaHuUs], B (DOPMUPOBAHUM MUPOBO33peHUs] U 001iel KYIbTYpPhbI
ye/ioBeKa, a TakKKe HKOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3[J0POBbIO Y IPUPOJHOM Cpejie;



B/IaJleHWe CUCTeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BKJ/IIOYaeT:
OCHOBOMOJIArarole TOHATUS — XWMHWYECKUU 37eMEeHT, aToMm, SIp0 U
3/IeKTpOHHass 000/0uKa aroma, S-, p-, d-aToMHBIe OpOWTa/NM, OCHOBHOE H
B0O30YyKJIEHHOe COCTOSIHUSI aTOMa, TMOpWAW3alvs aTOMHBIX OpOuTasei, WOH,
MOJIEKy/ia, BaJ€HTHOCTb, 3/€KTPOOTPULIATEIbHOCTb, CTeMeHb OKHUC/IeHHs,
XUMHUeCKasi CBsI3b, MOJIb, MOJIIPHAasi Macca, MOJSPHbIM 00BEM, yTepoAHbIH
ckeneT, ¢yHKUMOHANbHasi TPyINa, paJukaa, CTPYKTypHble (OpMYyJibl
(pa3BépHyThIe, COKpAllléHHbIe, CKeJeTHble), MW30Mepus CTPYKTypHas U
MPOCTPaHCTBeHHas1 (reoMeTprUUecKasl, OITUYecKasi), ©30Mepbl, FTOMOJIOTUUeCKUM
psifi, TOMOJIOTH, YIJIeBOAOPOAbI, KACIOPO/- U a30TCoAep Kalljue OpraHudyeckue
COeIMHEHUsI, MOHOMED, TMOJMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYJISIPHbIE
coe[lMHEHUsI; TeOpuH, 3aKOHbI (mepuoauueckuid 3akoH [I. V. MeHaeneeBa,
Teopusi CTPOeHUs1 OpraHnuyeckux BeujectB A. M. ByTiepoBa, 3aKOH cOXpaHeHUs
MacChl BeIeCTB, 3aKOH COXPaHeHUs U TIpeBpall|eHrs SHePTUM TP XUMUUeCKHUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BIK XHUMMUH,
MHPOBO33pDeHUYECKUe 3HaHUs, JeXXalllie B OCHOBE MOHMMAaHUSI NPUUMHHOCTU U
CUCTEMHOCTU XWUMMWYECKUX SBJEHWW; TPeACTaBAeHUs O MeXaHu3Max
XUMHUECKUX peaxiui, TepMOJVHaAMUUECKUX u KUHETHUYeCKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHHs, O B3aMMHOM BJ/IUSSHUM aTOMOB W TPYIIII
aTOMOB B MOJIeKy/lax (MHAYKTUBHBIN U Me30MepHbIN 3(PeKTbl, OpueHTaHThI | u
II popa); daxkrTosoruueckue cCBeJjeHUsSI O CBOMCTBax, COCTaBe, MOIYyUYe€HUU U
6e301acCHOM HCII0/Ib30BaHUN Ba)KHEUIIIMX OpPraHUUYeCKHUX BeIeCTB B OBITY U
MPAKTUUECKOW  JesTeIbHOCTU  uejioBeKa, OOMMX HayuUHBIX TIPUHLIAIIAX
XMMHUECKOTO TPOM3BOACTBAa (Ha TMpUMepe TNPOU3BOACTBA  MeETaHO/A,
riepepaboOTKU He(TH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/STh XapaKTepHble MPU3HAKW MMOHSATHUH,
yCTaHaB/IWBaTh WX B3aUMOCBSI3b, MCIIO/b30BaThb COOTBETCTBYIOLME TOHSTHS
TMPY OMMCAaHWU COCTaBa, CTPOEHUSI U CBOMCTB OPraHUYeCKUX COeJMHeHUM;

c(hOpMUPOBAHHOCTh YMEHUIA:

WCII0/Ib30BaTh XUMUUYECKYH) CUMBOJIMKY [Jisi COCTaBJIeHUS] MOJIEKYISIPHBIX
U CTPYKTYPHBbIX (pa3BEpPHYTHIX, COKpAIEHHbIX U CKeJIeTHbIX) GopMy
OpraHUYeCKUX BeIeCTB;

COCTaB/ISITb yPAaBHEHWS XMMUUECKHMX peaklMd W pacKpbIBaTb UX
CYLIHOCTb:  OKHC/IMTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakuid  IOCpPe[CTBOM
COCTaBJIeHUsI /IeKTPOHHOTO GaslaHca 3THX peakiyi, peakidii HOHHOTO 0OMeHa
MyTEM COCTaBJIEHUSI UX MOJIHBIX U COKPAI|EHHBIX MOHHBIX YPaBHEHU;

W3rOTaB/MBaTh  MOJIeJIM  MOJIeKYJl  OpPraHWYecKWX  BelecTB /s
WITFOCTPaLU UX XMMUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUU: yCTaHaBJ/IUBaThb TIPUHA/IEXKHOCTh
W3yUEeHHbIX OpraHWYecKWX BeIeCTB MO0 UX COCTaBy U CTPOEHHUKD K
ornpe/leIEHHOMY KJIacCy/Tpynmne COeJWHeHWM, [aBaTb WM Ha3BaHUS MO
cucteMatnueckor HoMmeHknatype (IUPAC) u npuBOAUTE TpUBUAJIbHBIE
Ha3BaHUs [JI1 OTHE/IbHBbIX MpPeACTaBUTe/Ied OpPraHUUeCKUX BelecTB (3TUJIeH,
alleTU/eH, TOMYOs, TJULEPUH, STWIeHIVIUKO/b, (eHos, dopManbierus,
aljeTajb/leru/i, alleTOH, MypaBbMHasi KUCJ/IOTa, YKCYyCHasi KUCI0Ta, CTeapuHOBasd,
OJIEMHOBAs1, Ma/IbMUTUHOBAsI KUC/IOThI, TJIMI[MH, a/laHWH, MajbTo3a, (PPYKTO3a,
aHW/IVH, UBUHWII, U30MPEH, XJIOPOIPEeH, CTUPOJI U [IPYTHE);

chOpMUPOBAHHOCTL YMEHUsI OIfpefiesiaThb BUJ, XWMHUUYECKOW CBS3U B
OpraHWYeCKUX COeJVHeHUsiX (KOBajleHTHasi W WOHHasi CBS3b, O- U TI-CBS3b,
BO/IOPOJiHAs CBSI3b);



chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TOJIO’KeHUsSI TeOpUU CTPOeHUsi
opraHnueckux BeirectB A. M. BytiepoBa asisi 0ObsCHeHHs 3aBHCHMOCTU
CBOMCTB BeI[eCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCThL ~YMEHHM  XapaKTepu30BaThb COCTaB, CTPOeHUe,
du3nueckue U XUMUUeCKHe CBOWMCTBA TUITMYHBIX MpeJ[CTaBUTe/el pa3/InuHbIX
K/IaCCOB  OpPraHUueCcKuX BelecTB: a/KaHOB, IMK/I0A/JIKaHOB, aJIKeHOB,
aZIKaJIueHoB, aJIKWHOB, apOMaTUUeCKUX YIJIeBO/IOPO/IOB, CIIUPTOB, a/lb/leTH/i0B,
KEeTOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX WM CJOKHBIX 3(UPOB, JKUPOB,
HUTPOCOeJUHEHUM ¥ aMUHOB, aMUHOKHUC/IOT, Oe/KOB, yrieBooB (MOHO-, AU- U
MO/IMCaxapu/ioB), WIIOCTPUPOBATb TEeHETUUeCKYH) CBSi3b MeEXAy HUMHU
yPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHWUECKHUX Ppeaki[uii C UCI0Jb30BaHUEM
CTPYKTYPHBIX (hOpMY.T;

c(hOpMUPOBAHHOCTL yMEHUsSI MOATBEPXK/AaTb Ha KOHKDETHBbIX IpUMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHON CTIOCOOHOCTH OpraHudYecKuX COeIMHeHUH
OT KPaTHOCTHU U TWIA KOBAaJIEHTHOM CBsI3U (O- U T-CBSI3U), B3aUMHOT'O B/IUSIHUSI
aTOMOB U I'PYIIl aTOMOB B MOJIeKy/1aX;

chOpMUPOBAHHOCTh yMeHUst XapaKTepUu30BaTh HMCTOUYHUKU
yT7IeBOJIOPOIHOTO ChIpbsi (HedTh, TPUPOJHBIA Tra3, YroJb), CIOCOObI ero
repepabOTKU 1 TIpaKTUUeCKOe MpUMeHeHHe MPOyKTOB 1epepaboTKuy;

cchOpMUPOBAHHOCTh BJIaJIeHUsI CUCTEMOW 3HAaHUW O eCTeCTBeHHO-HayUHbIX
MeToJaxX TI03HaHWUS —  HaOMIOJeHWH, UW3MepeHWHW, MOJe/TUPOBaHNH,
3KCIiepyuMeHTe (peajbHOM U MbICJIEHHOM) U YMeHUsl TIPUMEHSITh 9TH 3HAHUS;

chOpMUPOBAHHOCTL ~ YMEHUsI  TIPUMEHSITb ~ OCHOBHble  Orepalyu
MBIC/IATE/TbHOM /IeSITeIbHOCTA — aHaAu3 W CHHTe3, CpaBHeHue, 0000IieHHe,
CUCTeMaTu3allil0, BbISIBJIeHUe T[PUUYMHHO-C/Ie[ICTBEHHBIX CBsizeld — [is
W3yueHUsl CBOMCTB Bell[eCTB U XMMUUEeCKUX peaKiuii;

chOpMUPOBAHHOCTh YMEHUI: BbISIBJISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUMN
C TOHATUSIMU U TIPe/ICTaB/IeHUSIMU [IDYTHUX eCTeCTBEHHO-HAayUYHbIX TpeJMeTOB
st 6osiee OCO3HAHHOTO TIOHWUMAHMS CYI[HOCTA MaTepHaJbHOTO eJUHCTBA
MUpa, WCMO0Jb30BaTh CUCTEMHble 3HaHUSI [0 OpPraHWYeCcKOW XUMHUM [Jist
00BSICHeHUsSI W TPOTHO3WPOBAHUS SIBJIEHWH, UMEIOIIUX eCTeCTBeHHO-HAayUHYIO
TIpUPOAY;

chOpMUPOBAHHOCTh YMEHWM: TPOBOAUTH PACUEThI M0 XUMUYECKUM
dopMysnaMm U ypaBHEHUSM XHMUUECKUX peakluid C HCIo/Jb30BaHUEM
¢u3nueckux BeaMUMH (Macca, O0BEM Ta30B, KOJIMUECTBO BeIleCTBa),
XapakTepU3ylIUX BelllecTBa C KOJWUYECTBEHHOM CTOPOHBI: PACUéThI TI0
HaxOXX/J€HUI0 XUMUYeCKOW (opMyJibl BellleCTBa IO HW3BECTHBIM MaCCOBBIM
JOJIIM ~ XUMUYEeCKUX  37IeMeHTOB, TIPOJ[yKTaM CropaHusi,  IJIOTHOCTH
ra3000pa3HbIX BelleCTB;

chhOpMUPOBAHHOCTh ~ YMEHU: TIPOTHO3UPOBaTh, AaHA/JM3UPOBATh U
OLIEHWBATh C TIO3ULIUNA KOJIOTUUECKOM 6e301acHOCTH TIOC/Ie/ICTBUS OBITOBOU U
TIPOU3BO/ICTBEHHOM /IeSITEIbHOCTH UeJIOBeKa, CBS3aHHOM C IiepepaboTKoi
Bell[eCTB, WCII0/Ib30BaTh TI0JiyueHHble 3HAHUS [/l TPUHSTUS TPaMOTHBIX
pellieHu# pobsieM B CUTyaIusX, CBSI3aHHbIX C XUMUeH;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITe/TbHO TIJIAHUPOBATh U TIPOBO/IUTh
XUMUUECKUM SKCIIepUMEHT (MOJiydyeHue W U3y4YeHre CBOMCTB OpPraHUYeCKUX
Bell[eCTB, KaueCTBeHHble peakl[i{d YIJIeBOJIOPOJOB pa3lMUHbIX KJ/acCOB W
KUCJIOPO/CO/iepXKalliuX OpraHUueCKUX BeIlecTB, pellieHre SKCIepUMeHTalbHbIX
3a7ja4 TI0 PACII03HABAaHWIO OPraHWUECKUX BeIleCTB) C COO/IOIeHHeM TIpaBUJI
Ge3oracHoro obOpalljeHWss C BellecTBaMd U 1ab0paTOpHBIM 000pY/[OBaHHEM,



dbopMynupoBaTh 1ieJib UCC/Ie[OBaHUsA, TpPEeACTaBASThL B pa3/inuHOU ¢opme
pe3y/bTaThbl SKCIIePUMEHTa, aHa/TM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUIA:

coOumro/IaTh TIpaBW/Ia SKOIOTMUECKU 1iesieco0bpa3HOro moBe/ieHUsI B OBITY
U TPYAOBOU [esITeIbHOCTA B LedsX COXPAaHEHUsi CBOEro 370pOBbS,
OKpY>Karoler TIpUPOIHOW CpeJibl U IOCTHKEeHUS e€ YCTOMUMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUECKOIro JeWCTBHS Ha >KUBble OpPraHU3MbI
onpeze/€HHbIX OPraHMYeCKUX BellleCTB, TOHUMasi CMbIC/ TToka3atess [T/K;

aHa/IM3UPOBATh 11e/1eC000pa3HOCTh IPUMEHEeHHsT OpraHNUeCKUX BeIlecTB B
TIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEeHHUsI COOTHOIIEHHUSI PUCK-TIOJb3a;

chOpMUPOBAHHOCTL YMEHUI: OCYIIeCTB/STh 1ie/ieHarpaB/ieHHbIN TTOUCK
XUMHMYECKOW WMH(OPMALMK B PaslMUHbIX MCTOYHMKAX (HAyyHas U yuyebHO-
HayyYHas IMTeparypa, CPeJCTBa MaccoBoi MH(popmaly, VIHTepHeT u Apyrue),
KPUTHYECKH aHAJIM3MPOBATh XMMUYECKYI0 MH(POPMALIUIO, TiepepabarbiBaTh eé u
HICTI0/Tb30BaTh B COOTBETCTBUM C TTOCTaB/IEHHOU yueOHOMU 3a/jauei.

11 KITACC

[TpemMeTHBIE pe3y/bTaThl 0CBOeHHS Kypca «OOiias ¥ HeopraHhyeckas
XUMHUSI» OTPaXKaroT:

chOpMHPOBAaHHOCTb Tpe/ICTaB/eHUN: O MaTepuaJbHOM e[UHCTBE MHpa,
3aKOHOMEPHOCTSIX M T03HAaBaeMOCTH SIBJIEHWW MPUPO/Ibl, O MecTe W 3HaueHUU
XVUMHUU B CUCTEME eCTeCTBEHHBIX HayK U e€ PO B 00ecTieueHrnr YCTOUUHUBOTO
Pa3BUTHS, B PEIIeHWH ITP00/IeM 3KO0JIOTMUeCKOM, SHepreTUYeCKOM U ITHITIeBOM
0e30MacHOCTH, B Pa3BUTHUN MEAWIMHBI, CO3JAHHUM HOBLIX MaTe€pHasOB, HOBBIX
HMCTOYHMKOB SHEPruu, B obecrieueHuy paljoHa/IbHOIO IPUPO/I0II0/Ib30BaHKS, B
¢opMUpOBaHHY MHPOBO33peHUsT U O00IIel Ky/JbTyphl uesioBeKa, a TakxkKe
9K0JIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO U TIPUPOAHOMN
cpeze;

B/IaJleHWe CHUCTEeMOM XMMWUUEeCKUX 3HaHWUM, KOTOpasi BKJ/IKOUaerT:
OCHOBOIIO/Iararoliye TOHATHUS — XUMHUUYeCKWW 3J/IeMeHT, aToM, Si[p0 aToMa,
W30TOIbI, 3/IeKTPOHHAasi 000/0uKa aToMa, S-, p-, d-aTOMHble OpOHTasH,
OCHOBHOe W BO30YKIEHHOE COCTOSIHHS aToMa, THOpuAW3alus aTOMHBIX
opbuTanei, MOH, MOJIEKYJa, BaJIEeHTHOCTb, 3/IEKTPOOTPHUIATe/IbHOCTb, CTeleHb
OKWCJ/IeHUsI, XHMHUecKass CBsI3b (KOBaJ/ieHTHas, WOHHasl, MeTasljinuecKasl,
BO/IOpO/iHAsA), KpUCTa//IM4yecKasi pelléTKa, XUMUUYecKash peakliusi, pacTBOp,
5/7IEKTPOJIUTBI, HE3JIeKTPOJIUThI, 3JIEKTPOJIUTHYECKass AUCCOLMals, CTeneHb
JYMCCOLMAlUM, BOJOPOJHBIA TOKa3aTelb, OKUC/IUTE/Ib, BOCCTAaHOBUTEb,
TeryIoBol 3(PdheKT XUMHUUeCKOM peaklMM, CKOPOCTh XHMUUECKOM peakIuH,
XMMHMYECKOe PpaBHOBeCHe; TeOpMW M 3aKOHbl (Teopusi 37eKTPOJUTUYECKOU
JWCCoLMalvK, Tepruoguueckud 3akoH [I.V1. MeHpeneeBa, 3aKOH COXpaHEHUsI
MacChl BellleCTB, 3aKOH COXPaHeHUs U TIpeBpallieHHs] SHepruu Mpyu XUMHUUeCKUX
peaklusix, 3aKOH ITOCTOSTHCTBA COCTaBa BeILeCTB, 3aKOH [eMCTBYIOLIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUU SI3bIK XMMWM, MHUPOBO33peHYeCKue 3HaHUS,
Jie)kalllyie B OCHOBe TMOHMMAaHMSI MPUYMHHOCTU W CUCTEMHOCTH XHWMMYECKUX
SIBJIEHW; COBPeMEeHHbIe TMpe/CTaB/ieHHsI O CTPOEHWM BellleCTBAa Ha aTOMHOM,
WOHHO-MOJIEKY/ISIDHOM M HaJMOJIEKY/ISIDHOM yDOBHSIX; TIpeJCTaB/IeHUs] O
MeXaHM3Max XUMHUUeCKHX Ppeakiiid, TepMOJWHAMHUUeCKUX W KUHeTUUeCKUX
3aKOHOMEPHOCTSIX UX MPOTeKaHWs, 0 XUMHWUYeCKOM paBHOBECHH, pacTBOpax U
JIMCTIePCHBIX CUCTeMaX; (paKTOJOruyeckrue CBe/leHUsi O CBOMCTBax, COCTaBe,
MoJiyueHHd W 0e30MacCHOM WCTIONh30BaHUM Ba)KHEMIITUX HeOopraHW4eCKUX
BeI[eCTB B ObITY U TIPAaKTUUECKOH /leATe/TbHOCTH Ye/IOBeKa, OOIMUX Hay4YHBIX
TPUHIMITaX XUMHUYEeCKOTr0 IPOX3BO/ICTBa;



c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/STh XapaKTepHble MPU3HAKU MMOHATHUH,
yCTaHaB/IWBaTh WX B3aUMOCBSI3b, MCII0JIb30BaThb COOTBETCTBYIOLME TTOHSATHSA
MPY OMMCAaHUU HEOPraHWUYeCKUX BeleCTB U UX MpeBpallleHNl;

c(hOpMUPOBAHHOCTh YMEHUS HCI0/Ib30BaTh XUMUUECKYH) CUMBOJIMKY [I/Is
cocTaBjieHUss (OpMy/a BelleCTB UM ypaBHEHUM XUMUUECKUX peaKLUid,
cucteMatnueckyto HoMmeHknaTypy (IUPAC) u TpuBMasibHbBIe Ha3BaHUS
OT/leJIbHBIX BelleCTB;

chOpMUPOBAHHOCTh YMEHHUs OMpeJieNsiTh BaJIeHTHOCTb U CTeleHb
OKHCJIEHHS] XUMUYECKUX 3JIEMEHTOB B COEJIUHEHUSX, BUJ, XUMHUUYECKOU CBS3U
(KOBaJileHTHasi, MOHHAasl, MeTa/uInJecKas, BOAOPOAHAas1), THUIMl KPUCTA/LTMYECKOU
PeLIETKU KOHKPeTHOI'O BellleCTBa;

c(hopMHUPOBAHHOCTb YMEHUS 00BSICHATh 3aBUCUMOCTb CBONCTB BeIIeCTB OT
BUJja XUMUYECKOW CBSI3W W THUTA KPUCTA/UTMUECKOM PpeIéTKH, OOMeHHbIH U
JIOHOPHO-aKI[eNITOPHBIN MeXaHW3Mbl 00pa30BaHUsI KOBA/IEHTHOM CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHHUM:  K/IaCCU(UIIMPOBATh: HeopraHuyecKue
BellleCTBa MO HMX COCTaBy, XMMHUUECKHE DeaklMM MO Pa3/IMYHbIM MNpPU3HaKaM
(uMcny ¥ COCTaBy pearupyroluX BelllecTB, TeroBoMy 3¢GheKkTy peakiiuu,
VM3MEHEHHI0 CTerleHel OKHUCJ/IeHUSI 3/IEMeHTOB, OOpaTUMOCTH, YuYaCTHIO
KaTajau3aTopa W ApPYyTUe); CaMOCTOSITe/TbHO BbIOMpATh OCHOBAHUS W KPUTEPUHU
IS KacCcuUKaluM U3ydaeMbixX BeIlleCTB U XUMUUeCKUX peaklvii;

chOpMUPOBAHHOCTL YMEHUSI PacKpbIBaTh CMbIC/ MepHUOANUECKOr0 3aKOHa
O. W. MeHgeneeea M [IeMOHCTPHMPOBATb €ro CUCTEMAaTU3UPYIOLLYIO,
00BSICHUTE/TbHYIO U TIPOTHOCTUYECKYH0 (DYHKIIUM;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepu30BaTb 3/IeKTPOHHOE CTPOeHHe
aTOMOB W HOHOB XWMWUUECKUX 3JIEMEHTOB I1€PBOr0—UETBEPTOr0 MEPUO/IOB
[Tepuoguueckor cuctembl .M. MeHgeneeBa, WUCHOIb3ysl  TOHATHSA
«IHEepreTUUYeCKUe YPOBHU», «IHEpreTUUeckre MmolypoOBHU», «S-, p-, d-aTOMHbIe
opbuTanm», «0OCHOBHOe W BO30Y)KIEHHOE IHEepreTUUecKHe COCTOSHHUS aToMay;
00BSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XUMHUUECKHUX 3/IEMEHTOB M UX
coelUHeHVWM 0O mepuoAam W rpymnmnaMm Ilepuognueckor cuctembr [. U.
MeHienieeBa, BaJIeHTHble BO3MOXXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX 3/IEKTPOHHBIX 000/I0UEK;

chOpMHUPOBAHHOCTb YMEHUH: XapaKTepu30BaTh (OIMHKCHIBaTh) 0OI[He
XMMHUECKMe CBOMCTBA BeIleCTB pa3/MYHbIX K/IaCCOB, TMOJATBEPXAATh
CyllleCTBOBaHUE FeHEeTUUECKOM CBSI3U MeXKJy HeopraHWueCKUMH BellleCTBaMU C
MOMOIIBI0 YPaBHEHUM COOTBETCTBYIOIUX XMMUUECKHUX PeaKLui;

c(hhOpMUPOBAHHOCTL YMEHUsI PpacKpbiBaThb CYIIHOCTb: OKUCJIUTETbHO-
BOCCTAaHOBUTE/IbHBIX PeaklUM MOCPeJCTBOM COCTAaB/IEHUS] 3JIEKTPOHHOIO
GasmaHca 3THUX peakIUM; peakluii MOHHOTO OOMeHa MyTEM COCTaB/IeHUS X
MOJTHBIX U COKPALLEHHBIX MOHHBIX YDaBHEHWM; peaklud T'MApPO/N3a; peakLyu
KOMIIJIeKcooOpa3oBaHusi (Ha TIpUMepe THUAPOKCOKOMIUIEKCOB IIMHKA U
aTFOMUHUSA);

c(OpMHUPOBAHHOCTb YMeHUSI OOBSICHATh 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMHUECKUX peaklii C yUETOM UX SHEPreTUYeCKUX XapaKTePUCTHK, XapaKTep
W3MEHEeHUs] CKOPOCTH XUMHWYECKOW peaklMM B 3aBUCHMOCTU OT Pa3/IMYHBIX
(dakTopoB, a Tak)Ke XapakTep CMeIllleHUss XUMWYeCKOrO paBHOBeCHs MO/
B/IUSTHWEM BHEITHUX Bo3JerlcTBUM (mpuHuum Jle [llaTense);

chOpMUPOBAHHOCTh YMEHUsI XapaKTepu30BaTb XHWMUUECKUe peaKiuu,
JeXkalye B OCHOBE MPOMBIIIJIEHHOTO TO/YYeHHs] CEPHOM KUCJIOThI, aMMHaKa,
o0Iie HayuHble TIPUHIUITBI XUMHYECKUX TIPOM3BO/ICTB; Ijesiecoobpa3HOCThb



NIpUMeHeHYsI HeOPraHUUeCKUX BeIeCTB B IMPOMBIIIIEHHOCTH U B OBITY C TOUKH
3peHUsI COOTHOLLIEHUS PUCK-TIO/b3a;

chOpMUPOBAHHOCTh BJIaZIeHUs] CUCTEMOM 3HAaHWM O MeToJjlax HayuHOTO
MO3HaHWS SIBJIEHHWN TIpUPOAbl — HaO/MoeHue, W3MepeHHe, MOJe/TUpOBaHue,
5KCEepUMEHT (peajibHbld M MBICJE€HHbIM), UCMOJ/Ib3YEMbIX B €CTeCTBEHHBIX
HayKaxX, YMeHUsi TIPUMEHATb STU 3HAHUS T[PU  SKCIIePUMEHTa/IbHOM
WCC/Ie/JOBAaHUM BeI[eCTB U AJi1 OOBSICHEHUS] XUMHUECKUX SIBJIEHUM, UMEeROIIUX
MeCTO B MpUPO/ie, MPAKTUUECKOU [1eITeJIbHOCTH Ue/ioBeKa U B MOBCEAHEBHOMU
JKU3HUY;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIB/ISTh B3aUMOCBSI3b XMMUUECKHUX 3HAHUM
C TIOHSITUSIMM UM TIpeJCTaB/IEHUSIMU [PYTUX €CTeCTBEHHO-HayYHbIX TpeJMeTOB
J71s1 60J1ee 0CO3HAHHOTO TIOHUMAaHUS MaTePUA/IbHOTO eJUHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUs TIPOBOJIUTh PACUETBHI: C MCI0J/Ib30BaHUEM
MOHATUM  «MaccoBasg [OJiI BeljecTBa B pacTBOpe» W «MOJIsIpHas
KOHI[eHTpal[Ms»;, MacChl Bell[eCTBA WM O00bEMa Ta3a II0 U3BECTHOMY
KOJTMUeCTBY BeIleCcTBa, Macce Wik 00bEMY OJHOTO U3 yUaCTBYIOIIUX B peaki[iu
Bell[eCTB; TersioBoro 3¢d@ekTa peakijuu; 3HaueHUs BOJOPOJHOTO IOKa3aTersi
pPacTBOPOB KMUCJ/IOT U IIleJIoYel C U3BECTHOU CTEeINeHbH) JUCCOLMALIUM; MacChl
(06béMa, KomuecTBa BeIrecTBa) MPOAYKTA peakidd, ec/id OJHO M3 UCXOAHbBIX
BelleCTB JlaHO B BHJie pacTBopa C OIpe/leJIEHHOM MaCcCOBOU JoJjieu
PacTBOPEHHOTO BeIl[eCTBa WK AAHO B U30bITKe (MMeeT TIPUMeCH); IO/ BbIX0Ja
MPOAYKTA peaki[ii; 00BEMHBIX OTHOIIIEHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITe/TbHO TJIAHUPOBATh U TIPOBO/IUTh
XUMUUECKUNW  JKCTiepuMeHT  (TIpoBefleHHe  peakldii HMOHHOrO  0OMeHa,
MOATBEPXKJEHWEe  KAueCTBEHHOIO0  COCTaBa  HEOPraHWYeCKUX  BellecCTB,
orpejieJieHde CpeJibl PACTBOPOB BELIECTB C MOMOILIbI0 UHAUKATOPOB, U3yUYeHHe
BJIMSIHUSL Pa3/IMUHbIX (PaKTOPOB HAa CKOPOCTb XMUMHUYECKOW peakiUuW, pellleHue
SKCIepUMeHTa/IbHbIX 3aZlau Mo TemaM «MeTtaibl» U «HemeTamib») C
cobmoeHieM TipaBWi  Oe3oracHoro  obOpaijeHWss C  BeljeCTBaMM U
naboparopHeIM  obopyJoBaHWeM, (OPMy/IMpPOBaTh 1ieflb  UCCAe/I0BaHUS,
TMpe/iCTaB/IsITh B Pa3/IMUHON (hopMe pe3y/ibTaThbl SKCIIepUMeHTa, aHa/Iu31MPOoBaTh
Y OL|€HMBATh UX JOCTOBEPHOCTS;

cOpMUPOBAHHOCTb ~ yMeHM: coOroZiaTh  TIpaBWIA  T0b30BaHUS
XUMHUUECKON TiocyZioi ¥ jabopaTtopHbiM 00O0pyAOBaHWeEM, oOOpaileHusi C
BeIl[eCTBaMH B COOTBETCTBUM C MHCTPYKLUSIMU T10 BBITIOJTHEHUIO JIa00OpaTOPHBIX
XUMHUUECKUX OTbITOB, 3KOJIOTHYECKH Iie/ieco00pa3Horo IoBefieHuss B OBITYy U
TPY/IOBOU [IeATEe/IbHOCTU B LIE/ISIX COXPAaHEHHs CBOErO 3/10POBbsI, OKPY>Karolllen
MPUPOJHOW Cpelibl U JOCTWXKEHUsI €€ yCTOMYMBOIO PAa3BUTHS, OCO3HABAaTh
OMAaCHOCTb TOKCHMYECKOr0 JEeWCTBUSI HAa >XUBbIe OPraHU3Mbl OMNpe/e/éHHbIX
HeopraHuuyeCcKux BellecTB, IOHUMas CMbIC/ rokasaress [11K;

chOpMUPOBAHHOCTL YMEHMI: OCYIIeCTB/ISITh 1ie/ieHarpaB/ieHHbIN TTOUCK
XMMHMYECKOW WMH(OPMALMK B PasIMUHbIX MCTOYHMKAX (HAyyHas U y4yebHO-
HayyYHas IMTeparypa, CPeJCTBa MaccoBol MH(popmaluy, VIHTepHeT u Apyrue),
KPUTHUUYECKH aHAJIM3MPOBATh XMMUUECKYH0 MHPOPMALMIO, TlepepabarhiBaTh €€ u
WICTI0/Tb30BaTh B COOTBETCTBHUM C TTOCTAB/IEHHOW y4eOHOM 3a/jaueid.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ko/smmuecTBOo yacos
No HaumeHoBaHMe pa3/e/ioB OnekTpoHHbIe (UG poBbIe)
KoHTpo/ibHBIE IIpakTH4yeckue
n/m | ¥ TeM NpPorpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypChl
paboThI paboTsI
Pa3fien 1. TeopeTnueckue 0CHOBBI OpraHUYeCcKoOi XMMHUH
[TpeameT opraHuyeckoi
11 xumuu. Teopus cTpoeHUs 3 bubmioreka LJOK
' OpraHMYecKUX CcoeJMHeHUN https://m.edsoo.ru/d69df650
A. M. Bytneposa
Ntoro no pa3speny 8
Pa3pgen 2. YriaeBogopoabl
[IpenenbvHbie
2.1 151:;0 OpO/ibl — aJIKaHbl 5 bubmorexa LIOK
' YHIEBOAODOA ’ https:/m.eds00.ru/d69df650
L{MKJIOA/IKaHbI
HenpepenbHbie
2.2 1"11e11)30'£l OPOJbI: alKeHbI 14 1 Bubmorexa LIOK
‘ YHICBOAOPOABL: ’ https://m.eds00.ru/d69df650
anKaJueHbl, aIKUHbI
53 ApomaTuueckue 8 Bbubmoteka LIOK
' YIJ1IeBOJOPO/bI (apeHbI) https://m.edsoo.ru/d69df650
ITpupoiHbIE UICTOUHUKHA
24 FFJ)IEII;OAO O/10B U UX 4 Bubmmorexa LIOK
' y AOPOA https://m.edsoo.ru/d69df650
niepepaboTKa
2.5 ["anoreHnpor3BogHbIE 4 1 bubmioreka LIOK



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

yrijieBo4opoaoB

https://m.edsoo.ru/d69df650

Ntoro no pa3peny

35

Paspen 3. Kuciopoacoaepikaiue opraniueckyie CoeAUHeHUus

bubmoreka LIOK
1 . D
3 CrpreI. Deron 1 https://m.edsoo.ru/d69df650
Kapb6oHunbHbie
COeIUHEeHUS: albIeTruIbl U
3.2 KeTgHbI Ka 60H0'£L13131e/:L 21 Bubmiorexa HOK
‘ - Aap https://m.eds00.ru/d69df650
KUCA0ThI. CJI0KHBIE
3¢upsl. JKupbl
bubmoreka IIOK
33 YTIeBOAE! J https://m.edsoo.ru/d69df650
Nroro no paspeny 41

Pa3pen 4. A3oTco/epKalue OpraHudecKue coeJUHeHHus

41 AMUHBI. AMUHOKUC/IOTBI. 1 Bbubmoteka LIOK
' Benku https://m.edso0.ru/d69df650
Wtoro no paspeny 12
Paspen 5. BeicokoMo/1eKy/IsipHBIe COeJUHEeHH S

51 BricokomoiekynsipHblie 6 bubmmoreka LIOK
' COoeIUHeHUs https://m.edsoo0.ru/d69df650
Wtoro no pazpeny 6
OBLIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



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

11 K/TACC

HauMeHoBaHue KoinuecTBo yacoB
No dnekTpoHHbIe (UG poBbIe)
pa3jesioB U TeM KonTponbHble IIpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChl
NpOrpamMmsl paboThI paboTnI
Paspen 1. Teopernueckye 0CHOBbI XUMHH
CrtpoeHue aToma.
[Teproanueckuii
3aKOH U
11 [Tepuoanueckas 9 bubmiorteka LJOK
' cucteMa https://m.edsoo.ru/2dd5724
XUMUUECKUX
snemeHToB /[I. 1.
MengeneeBa
CrtpoeHue
12 BellleCTBa. 1 1 bubmioreka LJOK
' MHoroo6pasue https://m.edsoo.ru/2dd5724
BeIIleCTB
13 XuMuyeckue 19 1 3 bubmoreka IIOK
' peakLyu https://m.edsoo.ru/2dd5724
Wroro no paspeny 39
Pa3zpen 2. Heoprannueckasi Xumusi
bubnuoreka IIOK
2.1 H
CMETAIIb! 31 1 3 https://m.edsoo.ru/2dd57{24
b K
2.2 MeTannbl 23 1 2 uommorexa LIO

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



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

Ntoro no paspeny 54

Pazgen 3. XuMusa U )KM3Hb
MeTozb1 TO3HAHUS

3.1 B XUMMU. XUMHS U 9 Bubmaorexa [OK

) ) https://m.edsoo.ru/2dd57f24
>KH3Hb

Nroro no pa3peny 9

OBLIEE KOJIMYECTBO

YACOBIIO 102

[TPOI'PAMME



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




IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
No KosmmuecTBO yacos JJ/IeKTPOHHbIE
) Jara nu¢poBbIie
o/ Tema ypoka KonTpo/ibHbIE IIpakTHyeckue
Bcero HU3y4eHus oOpa3oBaTe/bHbIE

n PadoThI padoThI pecypesI
IIpeameT 1 3HaUeHUe
OpraHhYecKOu XUMUH, Bubmmoreka LIOK
rpejcTaB/eHue O 1 https://m.edsoo0.ru/3686e6f
MHOT000pa3uu )
OpraHUYecKHX CoeJMHeHUH
O/NeKTPOHHOe CTPOeHue
aTtoma yriepoza (OCHOBHOe U bubmmoreka LIOK
BO30Y>KIEHHOE COCTOSTHUS). 1 https://m.edsoo.ru/Oce6fd4
BasneHTHBIE BO3MOXXHOCTU o
aroma yriepoza
Xumunyeckas CBs3b B
OpraHUYeCcKUx COeVHEeHUsIX. Bubmioreka LJOK
MexaHu3Mbl 0Opa30BaHUS 1 https://m.edso0.ru/8d39f5¢
KOBAJIEHTHOU CBSI3HU, 8
CriocoObI pa3pbiBa CBsi3eit
Teopus cTpoeHus bubmoteka LIOK
OpraHUYecKrx COeJMHeHNH 1 https://m.edsoo.ru/9e595cb
A. M. bytneposa 8
Buger nzomepun: 1 bubmoreka LJOK
CTPYKTYpHas, https://m.edsoo.ru/b0e616



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

MIPOCTPaHCTBEHHas.
OnekTpoHHbIe 3P (eKThI B

61
MoJIeKy/iaX OpraHuyecKrux
coeZIMHeHUM
IIpencraBnenue o
K/TACCH(UKALAN 1 bubnmoreka LJOK

6 cUCTeMaTHUyecKas https://m.edsoo.ru/c212dd
HomeHksiatypa (IUPAC) 21
OpraHUYeCKUX BeIleCTB
Knaccugukarys peakiuii B Brbmiorea LOK

7 . https://m.edsoo.ru/ba5706a
OpraHUYeCKOW XUMHHU .

bubmoTeka LJOK

Cucremarusanus u

8 . https://m.edsoo.ru/87a37ca
0000111eHre 3HAHHUH T10 TEMe b
AnKaHBI: TOMOJIOTHYECKUH

si11, ob1rjast hopmyiia,

P L@ opy bubnmoteka LJOK
HOMEeHKJ/IaTypa U U30MepHus,

9 https://m.edsoo.ru/25a146
3/IeKTPOHHOE U 36
TIPOCTPAHCTBEHHOE CTPOeHHe o
MOJIEKYT

bubmoreka IIOK

dusnueckre U XUMHUECKHe

10 . https://m.edsoo.ru/313771
CBOMCTBA a/lKaHOB lc
HaxoxjeHue ajkaHOB B bubnuoreka LIOK

11 nipupoze. Criocoobl https://m.edsoo.ru/259b0a

TMOJIy4YeHHs U IpUMEHEHNEe

5b



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/b0e61661

d/IKAaHOB

LlvkioankaHsel: o0Ias
dbopMysia, HOMEHK/IaTypa 1
W30MepHsi, 0COOEHHOCTH

bubmoreka LJOK

12 https://m.edso00.ru/156730
CTPOEHUS] U XMMUUeCKUX O
CBOWCTB, CITOCOOBI o
TI0/TyueHus: U puMeHeHe
Perienue pacuéTHbIX 3a7a4
Ha oripefie/ieHUe
MOJIEKY/ISIPHOU (hOpMYJIb
bubmoreka LJOK
13 OPTAHMIECKOTO BEIRECTBA 0 https://m.edsoo.ru/bf84d8e
MaCCOBBIM ZI0JISIM aTOMOB b
3/IEMEHTOB, BXO/SIIUX B €r0
coctaB. CucremaTusanus U
000011IeH1e 3HAHUH 110 TeEMe
AJIKeHbI: TOMOJIOTUUeCKUI
psiz, ob1jast popmyiia,
HOMEHK/1aTypa, 3/IeKTPOHHOe Bbubmmoreka LIOK
14 Y IPOCTPAHCTBEeHHOe https://m.edsoo.ru/273b0a
CTpPOeHHEe MOJIEKYI. le
CTpyKTypHasi U L{UC-TpaHC-
M30MepHusi aTIKEHOB
duzruecKre U XUuMHUUYecKre bubnmoreka LIOK
15 CBOMCTBA anKeHoB. [IpaBusio https://m.edso00.ru/21069cc
MapKOBHHKOBa d
16 Crioco6bI rostyueHus U Bubmioreka [IOK

MprMEHEHNE a/IKEHOB

https://m.edsoo.ru/665dcO



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

58

[MpakTrueckas pabota Ne 1
1o Teme "[lonyueHuve

bubnmroreka LJOK

17 https://m.edsoo.ru/0941eed
3TUIeHa U U3yueHue ero 3
CBOMCTB" 8
PerieHnie pacuéTHBIX 3a7iau
bubmoreka LJOK
Ha oripeie/ieHUe
18 . https://m.edsoo.ru/e9ea992
MOJIEKY/ISIPHOU (hOpMYJIbI 1
OpraHUYecKoro BelllecTBa -
AnKkasivieHbl: COTIPSDKEHHBIE,
V30/IMPOBaHHbIE, bubmoteka LJOK
19 KyMYJ/INDOBAaHHEIE. https://m.edsoo.ru/04298¢
OcobeHHOCTH 37IeKTPOHHOTO Oa
CTPOeHUs
N bubnmroreka LJOK
XUMHYecKue CBOMCTBa
20 B https://m.edsoo.ru/e56125
COTIPSDKEHHBIX TUEHOB 3d
bubmoreka LJOK
Crioco6bI rosiyueHus U
21 https://m.edsoo.ru/1aa8166
TIpUMeHeHre a/TKaZIneHOoB 0
AKVHBI: TOMOJIOTUUeCKUMA
s1]1, ob1ast hopmyia,
P 1@t opHy bubmoreka LJOK
HOMEHKJIaTypa, 3JIeKTPOHHOe
22 https://m.edsoo.ru/68b6cc4
Y TIPOCTPaHCTBEHHOE .
CTpOeHUe MOJIEKY/I, N
¢dusnueckre CBOMCTBA
23 XUMHUECKHe CBOMCTBA bubnuoreka IIOK



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058

dAJIKHUHOB

https://m.edsoo.ru/23493a
93

KauecTBeHHbIe peakliii Ha

bubmoteka LJOK

24 o https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
bubnuoreka IIOK
Crioco6bl TIO/TyueHus: U
25 https://m.edsoo.ru/a6f9ale
ripuMeHeHre alKUHOB .
Pentenne 3amayu: pacuétsbl No bubmoreka LJOK
26 YPaBHEHUIO XUMHUUYECKOU https://m.edsoo.ru/5db8e5
peakiu 26
57 Cucremartusainus u
0000111eHre 3HAHWH T10 TeEMe
ApeHbI: TOMOJIOTUUeCKUN
psizi, obirjas popmyia,
HOMeHK/IaTypa. bubmmoreka IIOK
28 OJIEKTPOHHOE U https://m.edsoo.ru/a92a709
TPOCTPaHCTBEHHOE CTPOeHHe 4
MoJIeKy/1 6eH30/1a ¥ TOMyOJIa,
ux (u3nueckKue CBOMCTBA
. bubmiorteka LJOK
XuMHUecKre CBOKMCTBa
29 https://m.edsoo.ru/a44alae
apeHOB: peakl[iy 3aMellleHUsI 4
XuMuueckre CBOMCTBA
] bubmoreka LJOK
apeHOoB: peakiuu
30 https://m.edsoo.ru/a44alae

TIPUCOeIUHEHHs], OKUCIEHHEe
rOMOJIOTOB OeH3071a

4



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93

Oco0eHHOCTH XUMUUECKUX

bubmuoreka IIOK

31 . https://m.edsoo.ru/d5018a
CBOWCTB CTUpO/IA ”
Perienue pacuéTHbIX 3a7a4
HA OTIpe/ienenye bubnuoreka IIOK
32 . https://m.edsoo.ru/53461a
MOJIEKY/ISIPHOM (POPMYJIbI 9¢
OpPraHUYecKOoro BelecTBa o
Crioco0bI rostyueHus U Brbmorexa ITOK
33 y https://m.edsoo.ru/6f717d0
TpUMeHeHre apeHOB 9
I'eHeTHYecKasi CBSI3b MEXAY
34 Pa3IMYHBIMU KJlIaCCaMU
yT71eBO/IOPO/IOB
PacuéTtbl o ypaBHEHUsIM
35 XUMUUECKUX PeaKLiuil.
Cucrematusauus u
000011IeH1e 3HAHUH 110 TeEMe
36 [TpupopHsii ras. IlomnyTHble
He( TsIHbIE Ta3bl
KamenHsbIi1 yrosis u Brbmaorexa [JOK
37 Y https://m.edsoo.ru/69b339
TIPOJIYKTHI €r0 repepaboTKu ab
HedTb 1 ciocoObl eé
nepepaboTtku. [IpumeHeHne Brbmiorexa LOK
38 ' https://m.edsoo.ru/21f9de7
TIPOZIYKTOB TiepepaboTKU 3
He(pTU B
39 ['eneTnueckas CBA3b MEXAY



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

Pa3/IMYHBIMU K/1aCCaMH

yT71eBOI0POZIOB
["anoreHoripon3BoHbIe
YTJIEBOZIOPO/IOB: bubmoteka [IOK
40 3/IEKTPOHHOE CTPOEHNE; https://m.edsoo.ru/82b4d7
peakivy 3aMelleHus 59
rajoreHa
[HeticTBue 1jenouel Ha
rajloreHIPOM3BO/HbIe.
41 BsaumopeiictBue
JiUrasoreHaaKaHoB C
MarHvem U LJUHKOM
Cucremarusanus u Bubmmoreka LIOK
42 00001IeHre 3HaHUH 110 https://m.edsoo.ru/20e89f2
pazgeny "YTaeBoiopo/p" 2
KonTtponbHas pabora mo Brbmorexa ITOK
43 https://m.edso0o.ru/95c9e29
Teme "Yr1eBof0pOAbI" g
[IpenenbHbIe OJHOATOMHbIE
CTIUPTHI: TOMOIOTUUeCKUN
psiz, obirjas popmyia, bubmoreka IIOK
44 CTpOeHue MOJIeKY/I, https://m.edsoo.ru/df04c5c
M30MepHsi, HOMEHK/IaTypa, d
K/1accuukauys,
(dur3uyeckre CBONCTBA
45 XVMUYeckKue CBOMCTBa bubmoreka LIOK

rnpeae/jbHbIX OJHOATOMHBIX

https://m.edsoo.ru/26ee34f



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

CITUPTOB

e

Cnioco6blI 1osTyyeHust U

bubmoteka LJOK

46 IIpYMeHeHre O4HOATOMHBIX https://m.edsoo.ru/484100
CTIIUPTOB 000000000
ITIpocTele 3¢ups:
P up bubnuoreka IIOK
HOMEeHKJ/IaTypa ¥ U30MepHus,
47 https://m.edsoo.ru/c2c788b
0Cc00eHHOCTH (PU3UUECKUX U 5
XUMHYECKUX CBOMCTB a
MHoOroaToMHbIe CITUPTHI:
bubnmoreka IIOK
STU/IEHT/IUKOJb U TJIMLePUH,
48 https://m.edsoo.ru/ee4d84a
ux pu3nueckKue u .
XUMHYeCKHe CBOKWCTBA -
CriocobbI rosiyueHus U bubnuoreka IIOK
49 pUMeHeHHe MHOT0aTOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
@deHOo: CTPOeHUEe MOJIEKY/JIBI, bubmoreka IIOK
50 ¢dur3uUeckKre CBOMCTRBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTh (PeHona 8
. bubnmoreka IIOK
XuMuryeckue CBOKCTBa
51 https://m.edsoo.ru/037ca5f
deHona
9
bubnmroreka LJOK
Crnioco0blI 1osTyyeHust u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue deHomna .
[MpakTryeckast pabora Ne 2. bubmoteka LIOK
53 Permienne https://m.edsoo.ru/fd0ced0

SKCIIepDUMEHTA/IbHBIX 3a1d4

9



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe

110 Teme "CnUpThI U
deHomnb"

Cucrematusauus u

bubmoreka IIOK

54 . https://m.edsoo.ru/1810cb
0000111eHre 3HaHUM T10 TeMe 9%
Anbaeruzibl ¥ KeTOHBI:
3/1eKTPOHHOE CTPOeHUe
. ) bubnuoreka IIOK
KapOOHU/TBHOM TPYTIIbI;
55 https://m.edsoo.ru/b139bea
rOMOJIOTUYECKHE PSJIbI, .
o6masi hopmya, ©30Mepust -
Y HOMEeHK/IaTypa
Anbperuibl U KETOHBI: bubmuoreka IIOK
56 (dur3uUeckKre CBOMCTBA; https://m.edsoo.ru/c88742
peaKiy MPUCOeAUHEHHS 5C
Peakuu okucieHust u bubmoreka IIOK
57 KayeCTBeHHbIe peakLUuu https://m.edsoo.ru/a393baa
abJIeTU/I0B U KETOHOB 9
bubmuoreka IIOK
CriocobsI rosryueHust
58 https://m.edsoo.ru/520d1c
anbJleru/ioB U KETOHOB £1
OZHOOCHOBHBIE Tpefie/ibHbIe
bubnuoreka IIOK
KapOOHOBBIE KHC/IOTHI,
59 https://m.edsoo.ru/fecOb11
0C0OEHHOCTH CTPOEHUS UX 3
MOJIEeKY/JI a
N3omepusi 1 HOMeHK/1aTypa bubnuoreka IIOK
60 KapOOHOBBIX KHC/IOT, UX https://m.edso0.ru/700cc87

(dhu3ryeckKre CBONCTBa

b



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b

XUuMHUyeckKie CBOMCTBa

bubnmoreka LJOK

61 rpe/ie/IbHbIX OZJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KMCJIOT 9
OcobeHHOCTH CBOMCTB
MYPaBbHUHOM KHMCJIOTBI. Brbmaorexa [JOK
62 https://m.edsoo.ru/bb31be
MHoroo6pa3uie KapOOHOBBIX 7
KUCTIOT
Oco6eHHOCTH CBOWCTB:
Herpe/ieNTbHbIX U
apoMaTHYeCKUx
KapOOHOBBIX, Bubmoreka IJOK
63 JMKapOOHOBBIX, https://m.edsoo.ru/83a087
TUJPOKCUKApOOHOBBIX 73
KucioT. I[Ipescrasurenu
BBICIITMX KapOOHOBBIX
KUCTIOT
[ToHsATHE O MPOM3BOHBIX Bubmaorexa [JOK
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KMCJIOT od
Crioco06sI rosiyueHus U bubmuoreka IIOK
65 TIpYMeHeHre KapOOHOBBIX https://m.edso0.ru/7c065¢9
KHCJIOT d
CnoyxHble 3¢upsbI:
TOMOJIOTMUeCKui psifi, o01iast bubmuoreka IIOK
66
dbopmyia, usomepust U https://m.edsoo.ru/adfffe6d
HOMeHK/IaTypa
67 dusnueckre U XUMHUUECKHEe bubmmoreka IIOK



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

cBo¥icTBa 3(h1poB

https://m.edsoo.ru/ad6b94
b2

Pemrenne pacuéTHbIX 3a/a4:
0 YpaBHEHUIO XUMUUeCKOU

68 peakiyy, Ha orpejiesieHre
MOJIEKY/ISIPHOUM (POPMYJIbI
OpraHMYecKOoro BelecTBa
[TpakTrueckast pabora Ne 3.
Pemenue bubnuoreka IIOK
69 JKCIIepYMeHTa/IbHBIX 3a/1a4 https://m.eds00.ru/486671f
o Teme "KapGoHOBbIe b
KUCO0ThI. Crio>KHbIEe 3(UpHI”
JKupbr: cTpoeHue, bubmioteka LIOK
70 ¢dur3nUeckre U XUMUUeCKue https://m.edsoo.ru/al19c5b9
CBOMCTBa (TUJPOIU3) 8
Oco6eHHOCTH CBOMCTB
JKUPOB, COZeprKallnx bubmoreka IIOK
71 OCTATKU HerpezebHbIX https://m.edsoo.ru/b03319
JKUPHBIX KUCJIOT. JKUPHI B 22
Tipupoje
Mpbuia Kak CO/IU BBICILIUX
KapOOHOBBIX KUCJIOT, UX Bubmoreka LIOK
72 Motolitiee feiicteue. [Tonsatue https://m.edso0.ru/3c5665
0 CUHTeTUUeCKUX MOIOLLIUX 65
cpeactBax (CMCQC)
73 ['eneTnueckas CBsi3b bubmmoreka LIOK

YTIeBOJIOPOZIOB U

https://m.edsoo.ru/56790c



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

KHCJIOPOZCO/IePIKALIX

96
OpraHuuecKuX BelllecTB =
74 Pacuétel 10 ypaBHeHUAM
XUMHYECKUX peakuu
bubnmroreka LJOK
Cucrematusauus u
75 o https://m.edsoo.ru/f8eaf2e
000011IeHHe 3HAHUH 110 TeEMe b
OO011jast XapaKTepUCTHKA
bubmoreka IIOK
yTJIeBOJOB U KiaccuuKalus
76 https://m.edsoo.ru/7a9693a
yrieBoZi0B (MOHO-, IU- U 1
T0JIMcaxapubl) B
MoHocaxapupl: bubmmoreka LIOK
77 ¢u3nuecKre CBOKCTBA U https://m.edsoo.ru/b4bdda
HAaXOXKZEHKe B MPUPO/Ie 2d
[IpriMeHeHue TTIFOKO3bI, eé
bubmoteka LIOK
3HayeHue B
78 https://m.edsoo.ru/5e6112
)KU3He/1esITe/IbHOCTH od
opraHusma o
rcaxapubl: caxaposa,
A P P bubmoreka LJOK
MaJibTO3a U JIaKTO03a.
79 https://m.edsoo.ru/eb0384e
HaxoxneHue B ripupofe u .
NIpUMeHeHre Aucaxapu/ioB a
[Tonucaxapuppl: CTpoeHUe
bubmiorteka LJOK
MaKpOMOJIeKyJI, pu3nyeckue
80 https://m.edsoo.ru/72a045

U XUMUYeCKre CBOMCTBA,
TipUMeHeHe

08



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96

[Tonsitue 06 NCKYCCTBEHHBIX

bubmuoreka IIOK

81 https://m.edsoo.ru/6216e7
BOJIOKHAX
66
Perienue pacueTHbIX 3a7a4
Ha oripejiesieHve 01 bubnuoreka LIOK
82 BBIXO/Ia IPOJYKTA peakLiiu https://m.edsoo.ru/7fde47e
OT TEOPEeTHYECKH f
BO3MOXXHOT'O
Cucremarusauus u bubnuoreka IIOK
83 0000111eHre 3HaHUI 110 https://m.edsoo.ru/08d436
paszeny 4c
KonTponbHast paboTa 1o
Teme bubmioteka LIOK
84 " https://m.edsoo.ru/42c667
Kucnopogcogepsxariue ge
OopraHvyeckve coeJMHeHus" o
AmuHbI: Knaccudukarys,
CTpOeHUue MOJieKyJ1, 001jast bubmoreka IIOK
85 dbopmya, usomepus, https://m.edsoo.ru/efa7e6c
HOMeHK/aTypa U a
¢du3nueckre CBOWCTBA
. bubnuoreka IIOK
XUMHyecKue CBOWCTBa
86 https://m.edsoo.ru/1bc5cf8
anudaTUyecKux aMUHOB 0
AHWIVH: CTpOeHUe aHW/INHA, bubmoteka LIOK
87 0C0OEHHOCTH XUMUYECKUX https://m.edsoo.ru/39cd21f
CBOMCTB aHW/IMHA 1
88 Crioco0blI IOy YeHus: U BubmoTeka LIOK



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766

MMpUMEHEHHNE aJ'II/ICbaTI/I‘-IeCKI/IX
dMHWHOB

https://m.edsoo.ru/eal3876
3

AMMWHOKUC/IOTEI:
HOMEHK/IaTypa U U30Mepus,

bubmoteka [IOK

89 du3nueckre CBOMCTBA. https://m.edsoo.ru/d1773e
OTaenbHbIe TIPECTaBUTEN 80
O-aMUHOKHUC/IOT
XUMHUeCcKre CBOKMCTBa
AMUHOKUCJIOT, UX bubmoteka LJOK
90 OuoJioruUecKoe 3HaUeHHe https://m.edso0.ru/77df705
aMUHOKHUCJIOT. CUHTE3 U a
TU/IPOJIA3 IENTUOB
Benku Kak npupojHblie BubmoTeka LIOK
91 TII0/TUMEpBI; CTPYKTYPBI https://m.edsoo.ru/429e98
0eKoB 99
XUMHUeCcKue CBOKMCTBa Brbmorexa ITOK
92 https://m.edso0.ru/623730
OenkoB
6d
A3zoTcogepallye
reTepoLMK/INYecKHe bubmoreka LIOK
93 coeauHenus. HykienHOBbIe https://m.edsoo.ru/521d14
KUCJIOTBI: COCTaB, CTPOEHUe 31
1 buoioruueckast posib
[MpakTrueckast pabota Ne 4.
Perlere bubmoreka IIOK
94 https://m.edsoo.ru/8e3c02d

JKCIepUMeHTa/IbHbIX 3aZlau
110 TeMe "A30TCofeprKaliue

1



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763

opraHuuyeckve coeJvuHeHUs"

[MpakTrueckas pabota Ne 5.

Permienuie Bbubmoreka LIOK

95 3KCIIepUMeHTa/IbHBIX 3a/au https://m.edsoo.ru/bde3fdf
o TeMme "Pacrio3HaBaHue 6
OpraHUYeCcKHUX COeIMHeHUN"
KoHTtponbHas pabora mo Bu6nuoreka LIOK

96 TeMme "AsoTcozepkalue https://m.edsoo.ru/ce561bc
OpraHuyecKue CoeMHeHus" 7
OCHOBHbIE MOHATHUSL XUMUU
BBICOKOMOJIEKY/IIPHBIX bubmioreka LJOK

97 COeIMHeHUU U MeTO/bl UX https://m.edsoo.ru/7aa63eb
CHHTe3a —II0/IMMEepH3aliys U d
TIOJIMKOH/IeHCaLlsI
[Inactmaccel. YTunusanus u Brbmorexa ITOK

98 https://m.edsoo.ru/82242e
repepaboTKa TlaCcTUKa of
OJlacTOMepbl: HaTypa/bHbIN bubmmoreka LIOK

99 CHHTEeTHUeCKUe KayuyKu. https://m.edsoo.ru/246103
Pes3una ec
BoJsiokHa: HaTypasbHBbIe,
WCKYCCTBEHHbIE, Brbmaorexa [JOK

100 https://m.edsoo.ru/5963a6
cuHTeTHyeckue. [Tonmepsl 01
CreLMaabHOTO Ha3HAuUeHHUs
[MpakTrueckas pabota Ne 6. bubmoteka LIOK

101 Perienne https://m.edsoo.ru/3aebd77

3KCIMEPUMEHTA/IbHBIX 3ada4

a



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6

o TeMe ""Pacrio3sHaBaHue
[JIaCTMAaCC U BOJIOKOH"

O600111eHME 1
CHCTeMaTH3allisl U3yUeHHOTO

bubmoteka [IOK

102 MaTepuasa o Teme 1 https://m.edsoo.ru/6a22ble
"BBICOKOMOJIEKY/ISIPHBIE 8
coeTHeHUS"
OBILIEE KOJIMYECTBO YACOB 10

I10 ITPOI'PAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 K/TACC

N Ko/mmuecTBo yacoB D/IeKTPOHHbBIE
o
Jara nudppoBbIe
n/ | Tema ypoka KoHTpoibHbIe IIpakTHUeckue
Bcero U3yUeHUsl o0pa3oBare/ibHbIE
n padoTsI padoThI
pecypchl
bubmmoreka IIOK
Atom. CocTaB aTOMHBIX siiep.
1 . 1 https://m.eds00.ru/59¢112
XuMHUUeckum 3yieMeHT. M30Torbl ce
CTpoeHue 5/1eKTPOHHBIX bubnmoreka IIOK
2 000J/10UeK aTOMOB, KBAHTOBbIE 1 https://m.edsoo.ru/b4d9fff
yuc/a a
Knaccudukanys XumMmuueckux bubmoteka LIOK
3 3/IEMEeHTOB (S-, p-, d-, f- 1 https://m.edsoo.ru/61294a
5/IEMEHTbI) f9
bubnuoreka IIOK
PacripesienieHrie 371eKTPOHOB 110
4 1 https://m.edsoo.ru/f5f750f
aTOMHBLIM OpOUTaIsIM .
OneKTpOHHbIe KOH(UTypaLuu Bbubmumoreka LIOK
5 aTOMOB 3/IeME@HTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e8
BO30Y)KIEHHOM COCTOSTHUU 46
OneKTpPOHHbIe KOH(GUTypaLluu bubnmoreka IIOK
6 HWOHOB. 1 https://m.edsoo.ru/a0764b
D/1eKTPOOTPHILIATETLHOCTD 24
[Teproanueckuii 3aK0H 1 bubmoteka LIOK
7 [Meproguueckas cucTemMa 1 https://m.eds00.ru/16957c¢
XUMUUeCKUX dyemeHToB . U. 01



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

MeneneeBa, CBA3b C
COBpEMEHHOW TeOopuel CTPOeHHs
aTOMOB

3aKOHOMEepHOCTU U3MeHeHUs
CBOMCTB XUMUYECKHX 3/IeMEHTOB

bubmoTeka [IOK

8 1 00pa3yeMbIX UMU TTPOCTHIX U https://m.edsoo.ru/f84689
CJIOXKHBIX BeIl[eCTB 10 TPyMaM U 27
nepuoiam
CucteMaTu3aiys ¥ 000011ieHre Brbmorexa LOK

9 N https://m.edsoo.ru/8fad29
3HaHUM TI0 TeMe 20
Bupl xuMUueckom CBSI3U.
MexaHU3Mbl 0Opa30BaHUs bubmoreka IIOK

10 KOBaJ/IeHTHOH CBs13U. BopopoaHast https://m.edsoo.ru/5a8072
CBs13b. MeXXMOJIeKyIsipHbIe af
B3aUMO/eNCTBUS
BaseHTHOCTb 1 Ba/leHTHbIe
BO3MOJKHOCTH aTOMOB. CB$I3b bubmoteka LIOK

11 3/IeKTPOHHOMN CTPYKTYPhI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX FeOMeTpPUUeCKUM 93
CTpPOEeHUEeM
[IpencraBieHUs: O KOMILIEKCHBIX bubmoreka LIOK

12 COeZIMHeHUSIX: COCTaB U https://m.edsoo.ru/8c66b1
HOMEHKJ/IaTypa 2a
BeliectBa MoJ1eKy/IsIpHOTO U Bbubmioreka IIOK

13 https://m.edsoo.ru/e16763

HEMOJIEKYJ/IAPDHOT'O CTPOEHUS.
Turbl KPHUCTA/IJIMYECKUX

5b



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927

PELIeETOK 1 CBOMCTBA BelecTB

[TonaTHe o fUCnIepCHBIX

bubmioTeka [IOK

14 cucremax. [Ipesacrasnenve o https://m.edsoo.ru/da2c70
KOJUTOUJHBIX pacTBOpax ed
VcTuHHBIE pacTBOPBI:
bubnmoreka IIOK
HaChIIIIeHHbIE ¥ HEHACHIII[eHHbIE,
15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ad
Kpucrannoruaparsl o
BbubmoTeka IIOK
Crnioco6bl BEIpa)KeHUS
16 https://m.edsoo.ru/328e65
KOHLIEHTPaL[U1 paCTBOPOB 3a
Pemntenne 3amau c
VICTI0JIb30BaHVeM TMOHSATHH Bubmioreka IIOK
17 ""MaccoBas [0Jig paCTBOPEHHOT'0 https://m.edsoo.ru/785e0a
BelriecTsa", "MosisipHast b4
KOHLIeHTpauus"
Knaccudukarus u bubmmoreka IIOK
18 HOMEHKJ/IaTypa HeopraHuyeCcKux https://m.edsoo.ru/bf9e10
BellleCcTB 8d
bubmoreka IIOK
Cucremarusanys 1 060011eH1e
19 N https://m.edsoo.ru/8d2c6a
3HaHUM 110 Teme
3a
KonTponbHas paboTa 1o TeMam
"CTpoeHue aToMa. bubnuoreka IIOK
20 [TeproyeCKuUii 3aK0H U https://m.edsoo.ru/70a60a

[Tepuognueckas cucrema
XUMHUUECKUX 3yemeHToB 1. 1.

a4



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4

MenpeneeBa", "CtpoeHue
BerjectBa. MHoroobpasue
BellecTB"

Knaccudukaiysa XuMuueckux
peakLiii B HeOpraHu4eckKou 1
OpraHhYecKOU XUMHH. 3aKOH

bubmoTeka LIOK

21 COXpaHeHUsI MaCChl BeleCTs; https://m.edsoo.ru/6335cd
3aKOH COXpaHeHUs U d2
TIpeBpalleHNs SHepruu Npy
XUMHUUECKUX peakKLisaxX
TenioBbie 3¢ eKTbl XUMUUECKUX Bubmoreka LIOK
22 peakiuil. TepMoxuMHuueckye https://m.edsoo.ru/d1db86
ypaBHEHUS da
BrluricsieHus 1o ypaBHeHUSAM Bubmumoreka LIOK
23 XUMHUUYECKUX peakLiii 1 https://m.edsoo.ru/87b139
TePMOXUMHUUYECKUM ypaBHEHUSIM 24
CKOpOCTb XUMHUYECKOM peakLjui,
24 e€ 3aBUCMMOCTb OT Pa3/IMUHbIX
(aktopoB. Katanus u
KaTa/IM3aTophbl
75 ['omoreHHbIe ¥ reTeporeHHble
peakiuun
[MpakTryeckast pabora Ne 1 1o
TeMe "BiusHUe pa3inyHbIX Bubnmoreka [IOK
26 https://m.edsoo.ru/1facal

(haKTOpOB Ha CKOPOCTh
XUMHUYEeCKOW peakun"

di



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

O6paTtrMble U HeOOpaTUMbIe

bubmoTeka LIOK

27 peakLyu. X¥UMHUUeckoe https://m.edso0.ru/30952f
paBHOBecue 9b
[MpakTrueckas pabota Ne 2 o
" bubmoTeka [IOK
Teme "BrusiHYe pa3MUHbIX
28 https://m.edsoo.ru/3bf34e
(haKTOpOB Ha MOJIOXKEeHUEe 17
XUMHUYECKOIro paBHOBeCHs" o
OJIEKTPOJIUTUYeCKast
bubmioTeka LIOK
muccormanusi. CUibHbBIE U
29 https://m.edsoo.ru/5f766b
cs1abble 31eKTponuThl. CTerneHb df
JMccoLanvu o
MonHoe npousseieHue BOJbL.
bubnuoreka IIOK
Cpezia BOAHBIX paCTBOPOB.
30 . https://m.edsoo.ru/3966ca
Bopopognbiii mokasarens (pH) 29
pacTBopa o
I'uaponus coseid. Peakiuuy, bubnuoreka IIOK
31 MpOTeKarIle B paCTBOpax https://m.edsoo.ru/09d5a9
5/IEKTPOJIUTOB bd
[MpakTryeckast pabora Ne 3 1o bubmoteka LIOK
32 TeMme "XUMHUECKHe peakluy B https://m.edsoo.ru/2e3dae
pacTBOpax 3/1€KTPOIUTOB" b0
Oxuc/resbHO-
BubmoTeka IIOK
BOCCTaHOBUTEJIbHbIE PeaKLIvu.
33 N https://m.edsoo0.ru/562260
BakHeliiie oKUCIUTENN U 60
BOCCTaHOBUTENU o
34 MeTo/, 371eKTPOHHOTO bubmoreka LIOK



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

(371eKTOHHO-MOHHOT0) OaslaHca

https://m.edsoo.ru/fb6913
87

OJIEKTPOJIU3 PaCTBOPOB U

bubmioTeka [IOK

35 https://m.edsoo.ru/93fb97
PacCI/IaBOB BeIeCTB O
bubmmoreka IIOK
PerieHue 3a/1au pa3/inyHbIX
36 https://m.edsoo.ru/5a859d
THUTIOB
16
bu6moTeka IIOK
Perienvie 3az1au pasiMuHbIX
37 https://m.edsoo.ru/5afa26
THUTIOB
5d
Cucremaru3anys 1 060011eH1e bubmoreka LIOK
38 3HaHW Mo TeMe " XUMHUUeCKUe https://m.edsoo.ru/c161eb
peakiuu" 85
bubmmoreka IIOK
KontponbHast pabora 1o reme
39 N N https://m.edsoo.ru/a8a0a9
XuMHUueckue peakiyuu 30
[TonoxeHue HeMeTas/IOB B
[Tepuoanueckou cucreme
XMMHUYeCKux 371eMeHToB /1. 1. Bubmoreka IIOK
40 MeH/je/ieeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHHSI UX aTOMOB. ad
dusnueckre CBOKWCTBA
HeMeTasljioB
AnnoTtponusi HeMeTasIoOB (Ha bubnuoreka LIOK
41 TIprMepe KHC/I0Po/ia, Cepkhl, https://m.edsoo.ru/ef92c9

tdocdopa u yriepoga)

1c



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387

Bogopoga: nonyuenue, Bbubmmoreka IIOK
42 (usnyeckre U XUMUUYECKHe https://m.edsoo.ru/0aa8f6
cBoricTBa. ['Mapupl 13
["anoreHsl: HaXOX/eHKe B
TIPUPO/ie, CTIOCOOBI MOy YeH s, Bubmorexa [IOK
43 https://m.edsoo.ru/4e2237
(bu3nueckre U XUMHUUYeCKHe o5
CBOMCTBA
I"anoreHoBoOPOBL.
Baueiie bubmioTeka LIOK
44 https://m.edsoo.ru/6b3255
KHCJIOPOJICOZleprKalle o6
COeJJMHEeHMs rajoreHoB
JlabopaTopHble 1
IIpOMBIII/IEHHbIE Croco0bI BubivoTeka ]_[OK
45 TI0/IyYeHUs Ta/IOT€HOB. https://m.edsoo.ru/6971ac
[TpyMeHeHNe TaIOTeHOB U UX ad
coeZIMHEeHUM
[TpakTrueckast pabora Ne 4. bubnmoreka IIOK
46 Pelienne skcniepuMeHTanbHBIX https://m.edsoo.ru/8b26fe
3azau 1o teme "T'aoredsr” cd
Kucnopos: nabopatopHsle u
TIPOMBIIIIEHHBIE CTTOCOOBI bubmoteka LIOK
47 nosiyueHusi, prsnueckue u https://m.edsoo.ru/c8abc3
XUMHUecKre cBorcTBa. O30H. 6a
[TpyMeHeHHe KHUCI0PO/a U 030Ha
bubmioTeka LIOK
48 OKcubl U IepOKCH/IbI https://m.edsoo.ru/5c8816

a0



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613

Perienne 3a4a4 pd3/IMUHBIX

bubmmoreka IIOK

49 https://m.edsoo.ru/2b6d8b
TUIIOB
4b
Cepa: HaxoXJeHue B IpUpoe,
P A PHPOA Bubmoteka LIOK
CII0CO0OBI TIOTyYeHus,
50 https://m.edsoo.ru/46afae
(u3nueckre U XUuMHU4YeCcKue 16
CBOMCTBA o
bubmoTeka [IOK
51 CepoBogiopo/, cynbhubl https://m.eds00.ru/7c8759
99
Kucnopogcopepxariue Bbubmmoteka IIOK
52 coefiiHeHUsi cepbl. OcoOeHHOCTU https://m.edsoo.ru/8cfa25
CBOMCTB CePHOMN KHUCIOTHI 48
[MpakTrueckas pabota Ne 5.
bubmoTeka LIOK
PerieHuie 3KcriepuMeHTaTbHBIX
53 h . https://m.edsoo.ru/0afb05
3azau o TeMe "Cepa U eé ol
coeHeHUs" o
A30T: HaxOX7ieHve B IPUpo/e,
A PHPOA bubmoTeka 1IOK
CII0COOBI TIOMyUeHus,
54 https://m.edsoo.ru/badd2?
(u3nueckre U XUMHUYeCKHe 55
CBOMCTBa. AMMUaK, HUTPU/bI T
Kucnopogcopepxarue Bbubuoreka LIOK
55 coepuHeHus a3oTa. OcobeHHOCTH https://m.edsoo.ru/e2965a
CBOWCTB a30THOM KMCJ/IOTHI fe
IIpymeHeHue a3oTa U ero bubnuoreka IIOK
56 coeMHeHUM. A30THbIe https://m.edsoo.ru/129f50

yaobpenus

59



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b

docdop: HaxoXKAeHUe B
TIPUPO/Ie, CTIOCOOBI MOy YeH s,

bubmoTeka LIOK

57 https://m.edsoo.ru/9a6b43
(hu3nueckre U XUMHUUYECKHe oc
coiictBa. Pocuel U pochuH _
Oxkcuzpl hocdopa, bubmmoreka LIOK
58 ¢bochopcoseprkaliye KUCIOTHI. https://m.edsoo.ru/c7a2d4
Comu dhocdhopHOM KUC/TIOThI 29
[Tpumenenue dbocdopa u ero Bbubumoreka LIOK
59 coeprHeHn. PochopHbie https://m.edsoo.ru/a21807
ynoOpeHust 0a
[TpakTrueckast pabora Ne 6.
bubnuoreka IIOK
PerreHue 3KCriepruMeHTaTbHBIX
60 . https://m.edsoo.ru/8175ac
3aja4 1o TeMe "A30T u docdop u 3t
UX coeiHeHus " o
Yrepoj: HaxoXAeHue B
TpYpO/ie, a/IJIOTPOITHbIE bubnuoreka IIOK
61 MoaubUKaLuy; dhru3nueckue u https://m.edsoo.ru/1eb19f
XUMHUYeCKHUe CBOMCTBA, e
TipUMeHeHre
Oxkcup yrnepoga(Il), okcup bubmmoreka IIOK
62 yriepoga(IV), yrosibHas Kuciaora https://m.edsoo.ru/dba58a
1 eé conu df
bubmoreka LJOK
Pemtenne 3amau pasninuyHbIX
63 https://m.edso00.ru/6029b6
THUTIOB
09
64 KpemHuii: HaxoxzeHYe B Bubmmoreka LIOK

TIPUPO/Ie, CTIOCOOBI MOTYYeH s,

https://m.edsoo.ru/143558



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec

Cl)I/I3I/I‘—IECKI/Ie 1 XUMH4UYeCKHue

. ab
CBOMCTBa
Oxkcup kpemHusA(1V), Brbmorexa LOK
65 https://m.edsoo.ru/3170e7
KpeMHHeBasi KUC/I0Ta, CU/TMKAThI b1
bubmoTeka [IOK
IIpyMeHeHre KpeMHUS U ero https://m.edsoo.ru/393cda
66 coefuHeHu. CTeK/o, ero c0
T10JIyUeHue, BUbI CTeK/Ia https://m.edsoo.ru/5823ce
fb
bubmoreka IIOK
PerieHue 3a/1au pa3inuHbIX
67 https://m.edsoo.ru/b624f8
THUTIOB
01
bubmioTeka LIOK
CucremaTH3aIis ¥ 000011IeH1e
68 . R " https://m.edsoo.ru/6e864d
3HaHuM 10 TeMe "HeMeTasibl bs
bubmmoreka IIOK
KontposnbHast pabora 1o teme
69 N i https://m.edsoo.ru/d0484c
Hewmetannel
76
Amnanus pe3ysbTaToB bubmoreka LJOK
70 KOHTPOJIbHOM paboTHl, https://m.edsoo.ru/2b7e95
KOPPEKI[Us OLIMO0K 10
ITonoxxeHue MeTaslIoB B
[Tepuoanueckoii cucreme bubmoteka LIOK
71 XUMHUECKUX 3/IEMEHTOB. https://m.eds00.ru/9839c1

Oco6eHHOCTH CTPOEHHS
3JIEKTPOHHBIX 000/I0UE€K aTOMOB

6¢



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/143558ab

MeTaJ/1JIOB

O6mwme hu3nyeckre CBOWCTBA

bubmioTeka [IOK

72 MeTa/y10B. [IprimeHeHue https://m.edsoo.ru/51dac9
METaJUIOB B OBITY U TEXHHKE d3
BubmoTeka IIOK
CruiaBbsl MeTasuioB. Koppo3us
73 https://m.edsoo.ru/42b872
MeTaJslIoB
e3
bubmoreka LJOK
Pemtenne 3amau pasninuyHbIX
74 https://m.edsoo.ru/e3de37
TUTIOB
b6
OIeKTPOXUMHUUECKUM PSJ] Bubmoreka IIOK
75 HarpspkeHui MeTta/uioB. Obrye https://m.edsoo.ru/94eb37
CIIOCOOBI TIOTyYeHHS MeTaslJIoB 7a
OO611ast XxapaKTepuCTUKA
MeTa//10B [A-rpymnmnel
[Teproanueckol cCUCTeMbI
. bubmoTeka [IOK
XUMHUUECKUX 371ieMeHToB. HaTpuii
76 . https://m.edsoo.ru/e12c26
Y KaJIuii: TosiydeHue, b3
(u3nueckre U XUMHUYeCKre o
CBOMCTBA, IPUMEHEeHHe MPOCThIX
BeLL[eCTB U UX COeJUHEHUU
OO611ast XxapakKTepuCTUKA
MeTa/10B [IA-rpyrmibl
[Teproanueckoi crucTeMbl Bubmmorexa LIOK
77 PHOA https://m.edsoo.ru/7c3e49

XUMHYECKUX 3JIEMEHTOB.
Marnuii 1 KanbLyi: TIoJlyYeHue,
(br3nueckre U XUMHUYECKHe

c0



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3

CBOMCTBA, TPUMeHEeHHe TPOCThIX
BelL[eCTB U UX COeJUHEeHU

JKEécTKOCTh BOZIBI M CTIOCOOBI eé

bubmoreka IIOK

78 https://m.edsoo.ru/c74bfa
yCTpaHeHUst
e9
AIOMUHUN: TIOSTyueHue, bubmoreka IIOK
79 (busnyeckre ¥ XUMUYecKre https://m.edsoo.ru/0e79b2
CBOMCTBA, TPUMEHEHHE 66
AmM@oTepHbIe CBOMCTBa OKCH/A U
bubmoreka IIOK
TUJIPOKCH/IA aTFOMUHUS,
80 https://m.edsoo.ru/5d12d3
T'U/IPOKCOKOMIT/IEKCHI aTFOMUHUS, 18
HX TIpUMEHeHre o
a1 PerieHue 3a/1au pa3inuHbIX
THUTIOB
[MpakTrueckast pabota Ne 7.
bubmoTeka LIOK
PerieHue s3KkcriepruMeHTaIbHbIX
82 . https://m.edsoo.ru/27a4af
3ajiay 1o Teme "MeTanbl 43
IJIaBHBIX noArpyrt” o
OO6r111ast XapaKTepuCTUKA
METaJIUIOB MTOOOYHBIX TIOATPYIITT Bubmuoreka LIOK
83 (B-rpymmn) Ilepuopnueckoit https://m.edsoo.ru/610d74
CUCTeMbl XUMHUYECKUX 31
3/1EMEHTOB
dusruecKre U XUuMHUuyecKre Bbubmumoreka LIOK
84 CBOWCTBA XpoOMa U ero https://m.edsoo.ru/9911be

COEAHHEHHﬁ, HX MMpUMEHEHHEe

f3



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9

BakHelillve coeiuHeHUs1 Bbubmmoreka IIOK
85 Maprasua. [lepmaHrasar Kanus, https://m.edsoo0.ru/039d69
ero OKUCJ/IMTe/IbHbIe CBOMCTBA c8
du3nyeckre U XuMu4yeckKue
N bubmoTeka [IOK
CBOMCTBA JKeJie3a U ero
86 N https://m.edsoo.ru/1b7f87
coenuHeHui. [lonyuenuve u Al
NpYMeHeHHe CI1JIaBOoB yKeJle3a o
dur3ruecKre U XUuMHUuyecKre Bbubumoreka LIOK
87 CBOMCTBA MeJjy M e€ COeJMHeHUN, https://m.edsoo.ru/2bc0f9
VX TIpUMeHeHre o4
dusnueckre U XUMHUUECKHEe
. bubnuoreka IIOK
CBOMCTBA LIMHKA U €T0
88 . https://m.edsoo.ru/b1f2be
COeIMHEeHUM, UX TIPUMeHeHue. al
'MApOKCOKOMIIEKCHI ITUHKA o
[TpakTrueckast pabora Ne 8.
bubmmoreka IIOK
PerieHue 3KcrieprMeHTaIbHBIX
89 . https://m.edsoo.ru/a6e352
3aJ1a4 o teme "MeTaibl ea
1o6OYHBIX TTOATPyTIT" o
bubmoTeka 1IOK
Perienue 3aziau pasiinMuHbIxX
90 https://m.edsoo.ru/a8b83d
THUTIOB
83
O6o0111eHYEe ¥ CUCTeMaTH3alvsI bubmmoreka LIOK
91 M3y4eHHOr'o MaTepuasa o TeMe https://m.edsoo.ru/e91fe9
"MeTasnbr" 75
Bbubmmoreka IIOK
KoHntposibHast paboTa 1o Teme
92 https://m.edsoo.ru/83f63e

"MeTtasnl"

a3
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https://m.edsoo.ru/e91fe975
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https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
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https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8

Ananu3 pe3y/ibTaTOB

bubmoTeka LIOK

93 KOHTPOJIbHOM paboThl, https://m.edsoo.ru/9ebff2f
KOPPEKLHs OLIMO0K d
Posnb xuMun B obecrieueHNN
YCTOWUMBOTO Pa3BUTHS bubmmoreka LIOK

94 yesioBeuectBa. [IoHsATHE O https://m.edsoo.ru/080fel
HayUYHbIX METOJaX UCC/Ie/J0BaHUs fo
Bel|eCTB
HayuHbie npuHLUIIBL
OpraHu3aLvi XUMHUYeCKOro Bbubmumoreka LIOK

95 TIPOU3BOZCTBA. IIpoMbliilIeHHbIe https://m.edsoo.ru/2e45a4
CIIOCOOBI TIOTyUeHUsT BaYKHEUIITX af
Bell|eCTB
XUMHyecKoe 3arpsisHeHue Bubmumoreka LIOK

96 OKpY>Karolller Cpefipl U ero https://m.edsoo.ru/9f11bf
T10C/Ie [CTBUSI 51
XUMUS U 3[,0pOBbE YesIoBeKa. Bubmmorexa TIOK

97 https://m.edsoo.ru/a65527
JlekapCTBeHHbIe Cpe/CTBa 71
XvmMus nuiy. Posb XMy B Bubmioreka IIOK

98 obecrieueHHH MUIIEBO https://m.edsoo.ru/1f7b5b
Oe3omacHOCTH d2
KocmeTtnueckue v bubmmoTeka LIOK

99 nap¢roMepHbIe Cpe/iCTBa. https://m.edsoo.ru/da42d5
BbITOBas XUMUS ad

100 XUMUS B CTPOUTEIbCTBE. Bubmoreka IIOK

BakHeu1ye CTpOUTe/IBbHBIE U

https://m.edsoo.ru/61e690
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https://m.edsoo.ru/1f7b5bd2
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https://m.edsoo.ru/a6552721
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https://m.edsoo.ru/2e45a44f
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KOHCTPYKIJMOHHbI€ MaTe€pPHUdJIbI

03

XUMHS B CETLCKOM XO03STMCTBe.

bubmioTeka [IOK

101 | Opranuueckue U MUHepabHbIe 1 https://m.edsoo.ru/fd3958
yaobpenust 7d
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ITPOBEPAEMBIE HA EI'3 11O XMW TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHIS OCHOBHOM OFPA30BATEJ/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Ko/ npoBepsiemoro IIpoBepsiemble TPeOGOBaHUs K NPeAMETHHIM pe3y/IbTaTaM 0CBOEHUS 0C
TpeOoBaHuUsI MPOrpamMMbI CPefHero 001ero o6pa3oBaHus

1 Bnagenue cucteMol XUMAYECKUX 3HAHUM, KOTOpasi BK/TFOUYAeT:

OCHOBOTIIOJIAraroIe TIOHATHS (XUMAYEeCKU 3/IeMeHT, aTOM, U30TOIIbI, 3j1e
p-, d-371eKTpOHHBbIe OpOWTATM aTOMOB, OCHOBHOE M BO30YKZAEHHOE COCT
BaJIeHTHOCTb, 37IeKTPOOTPHULATEIbHOCTh, CTeTleHb OKUCJ/IeHUs], XUMUUYecKast
CBsI3W), TUOpUIM3alUs aTOMHBIX OpOWTaned, KpUCTa//IMuecKas peré
MOJISIDHBIA ~ 00BEM, MOJISIpHAsi  KOHLIEHTpalWsi, pPacTBOpPbI  (MCTUHH
KPHUCTaJJIOTH/IPAThI, YTepPOAHbIN CKeseT, (YHKLMOHAIbHAs TPYyIINa, pa
dbopmysa, u3oMepusi (CTPYKTypHasi, reoMeTpuyeckas (LIMC-, TpPaHCH30
TOMOJIOTH, YTJIeBOJIOPO/IbI, KHCJIOPOJ- W a30TCOZepKalljye CoeluHeH
BelrlecTBa (yr/IeBO/bl, XKUPHI, Oe/KK), MOHOMED, TOJMMep, CTPYKTypHOe
coeIMHeHUs, KPeKUHT, PU(MOPMUHT, TUMbl XUMHUUYECKUX peaklui (OKHUC
3K30- W 9JH/0TeDMUYECKHe, peaklMd HWOHHOrOo oOMeHa, TroMo- U
HeoOpaTUMbIe), PaCTBOpP, 37EKTPOJUTHLI, HEJIEKTPOJIUTHI, 3eKTPOJTUTUY
JTUCCOLMALIMY, OKUC/UTENb, BOCCTAHOBUTEJIb, 3JIEKTPOJIN3, CKOPOCTb XUM
paBHOBecHe)

1.1

TeOpPUU W 3aKOHbI (Teopusi XMMUUECKOr0 CTPOEeHMs] OpraHUueCcKuX Bell]
3/71IeKTPOMTHUYECKOM auccoumanyy, [lepuoguueckuii 3akoH 1.1, Menpene
1.2 3aKOHOMEpPHOCTH, CUMBOJIMUECKMM $3bIK XWMWM, MHUPOBO33peHYecKue

IMOHUMdHUA TIPUYHMHHOCTU W CUCTEMHOCTU XHUMHYECKHUX HBHeHHﬁ, Cco
CTPOE€HHU BEIIEeCTBd Hd dATOMHOM, MOJIEKYJ/IADHOM U HaIMOJIEKYJ/IAPDHOM YPO

rnpeacTaBjeHUd O MeXdHM3MdX XHUMH4YeCKUX peaKHHﬁ, TepMOJAKHa
3dKOHOMEPHOCTAX HMX IMPOTE€KdHMs, 0 XMUMUYECKOM PaBHOBECHH, JHUCIIEPCHDb

1.3

14 (l)aKTOJIOFI/I‘—IECKI/Ie CBeJeHUusd O CBOﬁCTBaX, COCTaBe, TIIOJIy4€eHUHN U
) BaKHEHIIINX HeOPrdHNUYeCKUX U OPIrdHUYEeCKHUX BeleCTB B 6bITy U TIPAKTHUY

o01pe HayuyHble TIPUHLUIBI XHMHUECKOTO TIPOM3BO/ICTBA (Ha TIPUMepe I
amMMMaKa, MeTaHoJIa, iepepaboTKu HedTH)

1.5

2 CchopMrpoBaHHOCTb YMEHHU BBISIB/ISATh:

XdpdKTepHbIe MMPHU3HAKU U B3daMMOCBA3b U3yUYE€HHbIX HOHHTHﬁ, MMPUMEHATH C
OIMMCaHWKW CTPOEHUA U CBOICTB HEOPraHn4YeCKUX WU OPraHrnYeCKuX BEIeCTB

2.1

29 B3aMMOCBSI3b XMMUUYECKHX 3HAHWI C TIOHATUAMU U npeacTraB/JIeHUAMUA
) OCO3HAHHOTO TTIOHUMAaHUS U 00bICHeHUS CYILIHOCTHU MaT€pPHUa/JIbHOTO € AUHCT

3 CchopMUpOBaHHOCTh YMEHHs UCII0/Ib30BaTh:




3.1

HavMeHOBaHMsI XMMHUUYeCKUX COeJMHeHU MeXXIYHapOJHOIro CO3a TeopeT
W TpUBUAJIbHbIE Ha3BaHWUSl BeleCTB, OTHOCSIIUXCSI K H3yYeHHBbIM
HeopraHuueCcKux coeIMHeHU

3.2

XUMUYECKYI0 CUMBOJMKY /Il COCTaB/leHUsi (OpMysa HeOopraHuvecKux
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALEHHBIX U CKeJIeTHBIX) (POPMYJ1 OpraHu

CdopmUupoBaHHOCTb YMeHUs K/1acCUUIMPOBATh:

4.1

HeopraHnu4yeckre BeleCTBa, CaMOCTOATE/IbHO BBIGI/IpaTb OCHOBdAHHUA H
N3yddeMbIX XUMWUYECKNX 00BLEKTOB

4.2

OpraHrMyeckre BeleCcTBd, CaMOCTOSATE/IbHO BbI6I/IpaTI) OCHOBAHMA M K
H3yddeMbIX XUMHUUYEeCKHNX 00BLEKTOB

4.3

M0 PAa3/IMYHbIM TIpHU3HdAKaM (‘-II/IC]'Iy N COCTdBYy pearvpyroumx BeIIeCTB,
M3MEHEHUIO CTerieHel OKUCIeHHS 5J/IEMEHTOB, O6paTI/IMOCTI/I peakly, ydaCTh

CdopMHUpPOBaHHOCTh YMeHMsI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOeH
BO30Y>KJEHHOM COCTOSTHUM) Y MOHOB XUMHUUYECKUX 371eMeHTOB 1 — 4 repu
O.W. MeHniesieeBa U UX BajleHTHbIe BO3MOXXHOCTH, UCIIO/Ib3Ys TIOHATUSA S-,
SHepreTUyYecKue YpoBHU

ChopMUpPOBaHHOCTh YMEHHUSI OOBSACHITH 3aKOHOMEPHOCTH U3MEHEeHUsI CBO
o0pa3yeMbIX MU COeJUHEHUH T10 TIepHO/jaM U TPYIIam

CCl)OpMI/IpOBaHHOCTB YMeEHUA COCTaBJ/IAThL YPABHEHNA XUMHUUECKHUX peaKqu/'I

7.1

OKHC/TUTEIbHO-BOCCTAHOBUTE/TbHBIX peakluii MOCPeICTBOM COCTaBJ/IEHUSI
peakLuii

7.2

yPaBHEeHUsI peakLiUid pa3/MuHbIX TUIIOB; MOJIHbIe U COKpAlLl|éHHbIE ypaBHe

YUUTBIBasl YCI0BUS, IPU KOTOPBIX 3TU peakluy UAYT [0 KOHLA

7.3

peakLui THAPOM3a, peakUyi KoMmrIuieKcooOpa3oBaHUs (Ha mpumepe T
AJTFOMUHMUS)

CdopMHUpPOBaHHOCTH YMEHUSI TIO/ITBEPKaTh:

8.1

Ha KOHKDETHBIX TMpHUMepax XapaKTep 3aBHCHUMOCTHA pPeaKI[MOHHOMN
COeIMHEHUM OT KPaTHOCTH W TUIMA KOBA/J€HTHOW CBsi3U (O- U TI-CBSI3M),
TPYIII aTOMOB B MOJIEKYJIaX, a TaKXXe OT 0COOeHHOCTel peasd3aliiy pas/iu
peakLuii

8.2

XapaKTepHble XUMWYECKHe CBOWMCTBA BeILeECTB COOTBETCTBYIOLIMMU 3
YPaBHEHUN XUMUYECKHX peakLui

CdopMHUpOBaHHOCTh YMEHUST XapaKTepu30BaTh COCTAB U BaXKHeUIIIMe CBOU
K OnpeZie/IEHHBIM KjlaccaM W TPYIINaM Ccoe/iliHeHWH (TIpOCThbie BellecTBa
YT7IeBOAOPO/bI, POCThIe 3UPHI, CITUPTHI, (HeHOJIbI, a/lbJeru/ibl, KeTOHbI, K
3(UPBI, )KUPBbI, YTIEBO/Ibl, AMUHBI, AMUHOKHCJIOTBI, O€/TKH)

10

CdopmMUpoBaHHOCTb YMeHUs POBOAUTH PACUEThI M0 XUMUUECKUM (HOopMYyT
peaki[uii C UCIoJib30BaHWeM (PHU3UUeCKUX BeJTUUMH:

10.1

MacCChI (O6'béMa, KO/IM4yeCTBa BeH_IECTBa) MpoAyKTa pedKuuu, eCjinu OA4HO




BH/le pacTBopa C orpe/ie/IEHHOM MacCOBOM flosiell paCTBOPEHHOTO BellecT
TIpUMeCH)

10.2

MaccoBoOM Wi 06 EMHOM [10/TH, BBIX0/Ja IPOAYKTA PeaKIUU

10.3

TeryIoBoro 3¢gdekxra peakuyii

10.4

00BEMHBIX OTHOILLIEHUH ra30B

10.5

10 HaXOKJeHUI0 XUMHUUeCcKou (hopMy/ibl BelllecTBa

11

BJIaAeHI/Ie CUCTEMOM 3HAHUM O METOaX HAYUHOr'o IIO3HAHUSA SBJIEHU
€CTeCTBEHHbLIX HAYKaX KW YME€HHE IIDUMEHATbL 3THU 3HdHUA TIpU SKCIIe
BelecTs U AJjid 00BACHEHUS XMMHUYECKUX HBHEHHﬁ, UMEeIX MeCT
AeATe/IbHOCTH 4e/IOBEKad 1 B HOBCEAHQBHOﬁ JKW3HU

12

CdopMUPOBaHHOCTh yMEHMS TPUMEHSITh (MCI0/Ib30BaTh) 3HAHUSI O COCT
JKCITIePUMEHTA/IbHOM TIPOBEPKM TUIOTe3 OTHOCHTEIbHO 3aKOHOMEPHOC
peakiuii ¥ TPOrHO3UPOBaHUSI BO3MOXKHOCTEM WX OCYIIIeCTB/IEHUS; CHCTe
00bsICHEHHSI W TIPOTHO3WPOBAHUS SIBJIEHUM, WMEIOINX eCTeCTBeHHOHAy
rPaMOTHBIX pellieHnH MPo0b/ieM B CUTYalUsIX, CBSI3aHHBIX C XUMUen

13

CchopMUpOBaHHOCTb YMEeHMS TJIaHUPOBATh W TPOBOJWUTH XUMHYeCKU
M3yueHue CBOWCTB HEOpPraHWYeCKHWX M OpraHWYeCKHUX BelllecTB, KauecTBe
pa3/IMYHbIX K/IaCCOB M KUCIOPOACOJep’Kalllix OpraHWYeCcKHUX BelecTB,
3aZlau IO pacro3HaBaHUIO HEOpPraHWYeCKWX M OpraHuuecKux Bellec
Oe3oracHoro oOpalljeHHs1 C BeljecTBaMM U J1abOpaTOpHBIM 000pyJ0B
WCC/IelIoBaHUs; TIPe/ICTaBNATh B pasMuHON (opMe pe3ynbTaThl 3KC
OLIeHMBATb KX JJOCTOBEPHOCTh

14

CdopMUpOBaHHOCTh YMEHUsI OCYILECTB/ISATh Iie/leHarpaBlIeHHbIA TOMCK
Pa3MYHBIX UCTOYHMKAX (HayuHasi U yyeOHO-HayuHasi MTepaTypa, CPeJiCTB
VHTepHeT M Jpyrue), KpUTUUYECKH aHA/IM3MPOBAaTh XUMHUUYECKyl0 HH(Op
WCII0/Tb30BATh B COOTBETCTBUM C TIOCTABJ/IEHHOW yueOHOM 3a/jaueit

15

CchopMHpOBaHHOCTh yYMeHHSI TIPOTHO3UPOBaTh, AHAIM3UPOBATH U OL|eHU
9KOJIOTMYecKOi 6e301acHOCTH TOC/IeICTBUN OBITOBOW W TIPOU3BO/CTBE
CBSI3aHHOM C TiepepabOTKO# BelecTs; chOPMHUPOBAHHOCTh YMEHHM 0CO3HAaB
JKUBbIe OpraHW3Mbl OTpeZe/EHHbIX BeIeCTB, MMOHMMas CMBIC/ TIOKa3aT
KOHLIEHTpALMM, U TIOACHATh Ha TPUMEpax CIOCOObI yYMEHBIIEHHS W I
BO3/IeCTBUSI HA OPTaHK3M YeJioBeKa




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA

EI'D I1O XNMHNN
Kop, IIpoBepsieMblii 3/1eMeHT CO/iepKaHus
1 TeopeTrnyeckue OCHOBbI XUMUU
Crtpoenue BelectBa. CoBpeMeHHass MoJe/lb CTpoeHUs1 aToma. PacrpefeneHue sjexk
11 ypoBHsiM. Knaccudukarys xuMudeckux 3meMeHToB. OCOOEHHOCTH CTPOEHHST SHEpPreTu
' p-, d-3nemenToB). OCHOBHOE U BO30Y)X/]EHHOE COCTOSIHHSI aTOMOB. J/IeKTPOHHAs1 KOH(
3/IeKTPOHBI
[Teproanueckasi cucTeMa XUMUUeCKux 3jeMeHTOB .. MeHgeneeBa. Pu3nuecKuii CMb
1o O.. MenpgeneeBa. [IpyunHbl U1 3aKOHOMEPHOCTH HM3MeHeHUs] CBOUCTB 37IeMEHTOB U UX
' rpynnaM. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB IMPOCTHIX BeElLeCTB, BOJOPOJHBIX CO
VI TUJIPOKCH/I0B
1.3 BaneHTHOCTB. D/1€KTPOOTPULIATeNBHOCTh. CTereHb OKUCIeHUS
Bujbsl xumMuueckod CBs3M (KOBaJieHTHasi, MOHHasi, MeTa/ulduecKasi, BOJOPOAHas) U
1.4 MesxMoJieKy/IsIpHble  B3auMOJelCTBUS. BelllecTBa MOJIEKYJIIDHOTO M HEMOJIEKY.
KPUCTA/I/TMUECKUX PelIéTOK. 3aBUCMMOCTb CBOMCTBA BELeCTB OT TUIA KPHUCTa/JTUYeCKO
15 Xumnueckasi peakiusi. Knaccudukaiys XMMUYeCKUX peakldii B HeOpraHUueckou U o
' COXpaHeHUsI MacChl BelecTB
1.6 CKOpOCTb peakliyiu, eé 3aBUCMMOCTb OT Pa3/InYHbIX ()aKTOPOB
1.7 TernoBble 3¢ (eKTbl XMMUYeCKUX peakLuil. TepMoxuMuueckue ypaBHeHUs
18 O6paTtuMble peakuyu. XUMUUeckoe paBHOBecue. PakTODbI, BIUSIOL[E Ha COCTOSIHU
] [Mpuniun Jle [laTtesnse
19 OnekTponuThyeckas guccoluanys. CunbHbIe U cyiabble 3/1eKTposiuThl. Cpejia BOJHBIX
' HelTpasbHas, 1esouHast. CterneHb Auccolyaliiy. Peakijuy HOHHOTO obMeHa
1.10 I'mpponus coneit. oHHoe nipou3sBesieHre Bogbl. BogopoHeiii nokasarens (pH) pactBo
111 CriocoObl  BbIpa)KeHHWsI KOHLIEHTpAl[MM pacTBOPOB: MaccoBasi [I0J/ii  PacTBOPEH
' KOHLleHTpaLsl. HacblileHHble ¥ HeHachIllleHHble PaCTBOPbI, pACTBOPUMOCTh. Kpucrai
112 OxucMTeIbHO-BOCCTAHOBUTE/IbHBIE peakluu. [loBeseHue BellleCTB B cpefiaXx C pasH
' 3JIEKTPOHHOTO OasaHca
1.13 OJIeKTPOJIU3 PaCTBOPOB M PACIl/IaBOB COJlen
2 OCHOBBI HEOPraHWYeCKOW XUMUU
2.1 Knaccudukarus HeopraHnyeckux coeiiHeHUid. HoMeHK/1aTypa HeopraHM4yecKyx Bele
99 XYMHUUeCKre CBOMCTBA Ba’KHEUILIMX MeTas/uIOB (HaTpUH, Ka/nui, KaJlbLUid, MarHuu, ajto
' Me/lb) ¥ UX coeguHeHuH. OOI1re CriocoObl MOTyYeHUs] MEeTal/IoB
53 XyMHUUeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTasllioB (Ta/lloreHoB, cepbl, a3oTa, docdopa,

coelMHeHUM (OKCH/IOB, KUCJIOPOZCOIepXKalliuX KUC/IOT, BOJIOPOJHBIX COeMHEHMI)




2.4

I'eneTnueckas cBsI3b HEOpPraHn4eCKuX BelleCTB, MPUHAA/IeXKAIIUX K PA3/TMYHBIM K/IlaCCa

2.5

#iHPar###l nenTrPUKals HeopraHudeckux coeiiHeHui. KauecTBeHHbIe peaki[uu Ha
Yl OHBI

OCHOBBI OPraHUYeCKON XUMUU

3.1

OCHOBHBIE TOJIOKEeHNSI TEOPUHA XMMHUYEeCKOr0 CTPOeHUs] OpraHUYeCKUX COoeJMHeHuM A.
CKesleT OpraHu4ecKod MosieKy/bl. KpaTHOCTb XMMMUeCKOM CBSI3U. S- U D-CBSI3U. S
opbutaneli aTOMOB yriepoa. 3aBUCHMOCTb CBOMCTB BeljeCTB OT XMMHUECKOrO CTp
I"omosiornuecku psg. VIsomepusi 1 U3oMepel

3.2

[TousiTHe 0 PyHKLMOHAMBbHOM rpyme. OpueHTaLMOHHbIe 3P (eKThI 3aMecTUTe e

3.3

[MpencraBneHre 0 KiaaccU(UKalMM OpraHWYeckuX BelljecTB. HoMeHK1aTypa
(cuctemaTryeckasi) ¥ TpUBHa/IbHbIE Ha3BaHHUsI BAKHEUILINX MPe/ICTaBUTeIel K1aCCOB 0P

3.4

CBobOo/iHOpaIMKAIBbHBI M MOHHBIA MeXaHu3Mbl peakiuu. [ToHATHE 0 HyKieodwuie
MapkoBHUKOBa. [IpaBuio 3aiiiieBa

3.5

AsnkaHbl. XUMHUYECKWe CBOWCTBA aJIKaHOB: TrajloTeHHpPOBaHWe, JerydJpupoBaHue,
KPEKUHT, n3oMepu3aius, ropenue. I[TonyueHue ankaHoB. [luknoankanbl. Crieruduk
MaJ/ibIM pa3MepoM 1LvK/a. Peakijuu nprcoeJuHeHusI U paiMKaabHOTO 3aMelleHusI

3.6

AnkeHbl.  XuUMHUeCKMe  CBOMCTBA:  peaklUu  [pUCOeJuHeHUs1  (rajioreH
TU/IporajioreHMpoBaHue, TUpaTalys), TOpeHusi, OKUCIeHUs] U rosrMepusaluu. [lpom
CroCo0ObI TIOTYYeHHsT a/IKEHOB

3.7

AJIKa,E[I/IEHBI. XuMHUeCKHe CBOMCTBa dJIKa/IMEHOB: pedKLWH TIpUCOeJUHEHNA (I‘I/IAPI/I
ropeHuvsd v rnojmmmMepur3alivu. HOJIYIJEHI/IE d/IKaJIneHOB

3.8

AnkuHbl. XUMHUeCKHe CBOMCTBA: peakLUU IpUCOe/VHeHUs (TajloreHupoBaHMUe,
THZpOraJoreHUPOBaHue) Kak Crocob MosyyeHusi MOJIMMEPOB U IPYTHX T0JIe3HBIX PO/,
['opeHue arjeTreHa Kak UCTOYHMK BbICOKOTEMIIepaTyPHOrO TJIaMeHHU /ISl CBapKU U pe
arjeTuseHa

3.9

Apenbl. XvMHdecKre CBOMCTBa OeH30/1a: peakliu 3/1eKTPOGUILHOTO 3aMelljeHUs], TIPU
rajoreHdpoBanue). Peakiusi ropeHus. Oco0eHHOCTH XHWMHUECKHUX CBOWCTB TOJI
OcobeHHOCTH XWMHUUeCKHWX CBOMCTB ctuposia. [lomimepusauusi ctuposia. CriocoObl
apoMaTHyeCcKUX yTJieBoJ0PO/IOB

3.10

Criuptel. IlpesenbHble 0HOATOMHBIE CIUPTHI. XMUMHUYECKHe CBOMCTBA: B3aUMOJEMCT
yCTaHOBJIEHHSI HA/IMUKSI TH/IPOKCOTPYIIIBI, C TaJIOT€HOBOIOPOAAMH KaK Criocob momyue
U MeXMOJIeKy/sapHas pgerujpartauus. Peakuus ropenus. IlosmyuyeHue srTaHoO/a: pe
ryjiparalys 3TUaeHa. DTUIeHIJIMKO/Ib U TJIMLePUH Kak MpeJCTaBUTe U Npe/ie/IbHbIX MH

3.11

denHon. XvMuueckre CBOMCTBA (eHOsa (peakiyi C HaTpreM, THPOKCH0M HaTpusi, Op

3.12

Anbperuapl. XuUMHUUeCKHe CBOMCTBa TMpefleflbHbIX aslbJeru/ioB: T'MPUPOBaHUE;
KapOOHW/IBHYTO TPy (peakiys «cepedpsiHOrO 3epKasa», B3aUMOAEHCTBHE C THPOK
npe/ie/IbHBIX a/b/IeTU/I0B: OKWC/IeHUe CIHMPTOB, TMApaTalys aljeTheHa. ALIETOH K
OcobeHHOCTH peakLu OKUC/IeHHS alleTOHa

3.13

KapboHOBbIe KUCIOTBL. XMUMUUYECKHe CBOMCTBA Tpe/e/IbHbIX OHOOCHOBHBIX KapOOH




XUMUYECKMX CBOMCTB MypaBbHUHOW KHMC/IOThL [lo/yueHHWe TMpeenbHbIX OJHOOCHO
OKHMC/IeHHWe a/lKaHOB, AaJIKeHOB, TEePBUUHBIX CIMPTOB, a/lbJeruioB. BeIciMe mpe
KapOOHOBBIE KUC/IOTHI

3.14

Cnoxkuble 3¢upbl U kupbl. CriocoObl MOyYeHHs1 CIOXKHBIX 3¢upoB. ObpaTrumoc
[TpumMeHeHUe CIOXHBIX 3(UPOB B MHILEBOM U Map(OMepHOM MPOMBILIIEHHOCTH.
T/IMLIePYHA ¥ BBICIIMX KapOOHOBBIX KUCIOT. XYMHUECKHe CBOMCTBA )KUPOB: THPUPOB

WM OMBL/IEHHE, )KUDOB KdK criocob IMPOMBIIIJIEHHOT'O MMOJTyY€HHA CoJIel BBICIIHX Kap
COJIX BBICIINX Kap6OHOBbIX KUC/IO0T

3.15

XuMHUUeCKre CBOMCTBA TJIFOKO3bI: peaKIMM C yyaCTHeM CIUPTOBBIX W ajibJeruHO
OpoxkeHue. IIpuMeHeHUe TI/IOKO3bl, €€ 3HaueHWEe B >KU3HE/esATeJbHOCTH OpraHu3
MaJibTo3a. BoccTaHaB/MBaroIie 1 HeBOCCTaHAB/IMBAIOLIMe Arcaxapuabl. ['uaponus [
KpaxMmasi, ryiukoreH. CTpoeHHe MaKpOMOJIEKY/l KpaxMmasa, TJIMKOTeHa U 1[eJI/THJIO
KpaxMajsa W LeJUTion03bl. XHUMHUYeCcKde CBOMCTBAa Kpaxmasa: THAPOJN3, KayecT
XuMHUUecKre CBOMWCTBA LIeJUTIOIO3bI: THUAPOJIN3, TOMydeHHe 3(QUPOB LIeJUTH0I03bI.
BOJIOKHaX (BUCKO3a, al|eTaTHBIN 111E/TK)

3.16

AmuHBI. AMUHBI KaK OpraHUYecKre OCHOBAHMS: pPeakiuyd C BOJOM, KUC/IOTaMH, pea
TIpe/ICTaBUTe/Ib apOMATUUECKUX aMUHOB. XMMHUUeCKHe CBOWCTBA aHU/IMHA: B3aUMO/IEHC
BO/IOM, OKHCeHue. [losyueHHWe aMWHOB aJKWJIMPDOBAaHWEM aMMUaKa W BOCCTAHOB
yTIeBOJIOPOZIOB

3.17

AmMuHOKUCTOTBI W Oenku. AMHHOKUCIOTHI KakK amdoTepHble OpraHhyecKue
aMHUHOKHCJIOTBI, ObOpa3syromue Oenku. XUMHUUeCKHe CBOMCTBA O€NKOB: THPOJIU3, [
(LBeTHBbIE) peaki[iy Ha OenKu

3.18

CTpoeHue U CTPYKTypa MOIUMEPOB. 3aBUCUMOCTh CBOMCTB TIOJIMMEPOB OT CTPOEHUSI M
MOJIyYeHUs] BbICOKOMOJIEKY/ISIPHBIX COeJIMHEHUM: peakLUU MOJIMMepr3alui U MOJUKO
BOJIOKOH

3.19

#H##Par### 1 nenTrudUKalys OpraHiueCcKUx coeiiHeHUM. PellleHue 3KcriepyUMeHTa/IbHbI
OpraHMYeCcKUx BelecTB

3.20

I'eHeTHueckas CBsI3b MeXY K1aCCaMHU OPraHHYeCKUX COG,Z[I/IHEHI/Iﬁ

XUMUA U )KU3Hb

4.1

XuMusi B OBCeJHeBHOM >ku3HU. [IpaBuia Ge30macHoi paboThI C eIKUMH, TOPIOUNMHU
cpecTBaMu OBITOBOM XUMUU

4.2

XvMHSL ¥ 3[0pOBbe. XUMUSI B MeJULMHe. XUMUS U CelbCKOe XO03MCTBO. XUMUS B
5HepreTvKa: MPUPOJHbIN U MOMYTHBINA He()TIHOM rasbl, X COCTaB U Ucnob3oBaHue. Co
(MpypoHBIE UCTOYHUKH YT/IEBOJJOPOZIOB)

4.3

XUMUSl ¥ 5KO0JIOTHsL. XMMUYeCKOoe 3arpsi3HeHUe OKpY’Karollleld cpefbl U ero IMnocjiefc
nouBkl, atMocdepsl, (G1opbl U hayHbl OT XUMUUECKOTo 3arpsisHeHusi. [Ipobema oTxo
AnbTepHAaTUBHBIE HICTOUHUKU SHEPTUU

4.4

OO6mmpe npe/cTaBAeHuUs O TIPOMBIIIEHHBIX CII0CO0aX MOMyUeHUst XUMHUUeCKUX Bel[ecT
aMMMaKa, CepHOW KHC/IO0Thl). YUépHas M LBeTHas Meta/utyprus. CTeKI0 M CUIT
[TpomsbiiyieHHast opraHuueckast XuMusi. ChIpb€ /1J1s1 OpraHuuecKoi POMBIIIJIEHHOCTH




5) HA#Par### Tyl pacuéTHBIX 3a/1a4

#it#Par###PacuéThl MacChl BelljeCTBa UM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUECTBY Be

>1 OJIHOTO M3 YYaCTBYIOLMX B PeakKi[iy Bel|eCTB

5.2 ###HPar###PacuéTel TerioBoro sdexTa peakLym

5.3 #i#HPar###PacuéTbl 00BEMHBIX OTHOLIIEHUHM Ta30B TIPY XUMHUUECKHX PeaKLAsIx

54 #itHPar###PacuéTsl Macchl (00bEMa, KOTMUECTBA BEIIleCTBA) MPOAYKTOB PeakLvu, eC/id
130bITKe (MMeeT MPUMECH)

5.5 #i#HPar###PacuéTbl MacCOBOM MM 00BEMHOM [JO/M BbIXO/Ia TIPO/IYKTa Peaklvy OT Teop

56 #H#HPar###PacuéThl 1.\‘/[acc111 (06Léma,u KOJ‘II/IqUeCTBa BeH_.[.ECTBa) MPOJIyKTa peakLinu, ecid O
pacTBopa C onpe/ie/IEHHON MacCOBOU Jj0JIeld paCTBOPEHHOIO BellleCTBa

5.7 #H##Par###PacuéThl C UCITOb30BaHUEM MOHATUN «MacCcoBast 0Jish», «MOJIsipHasi KOHL[eH

cg #iHPar###HaxoxgeHre MoIeKysIpHOUM (JOpMYJ/Ibl OpraHMUeCcKoro BelecTBa Io ero I

3JIEMEHTOB, BXOJAIHUX B €ro COCTAB, WJIN IO INMPOAYKTaM CrOPpAHUSA
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