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HOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMMa mo XMMHUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0pa3oBaTeabHOM IPOrpaMMbl CpEeIaHEro o01ero
obpazoBanusi(POIl COO), npencrapieHHbXx B DenepaibHOM TOCy1apCTBEHHOM
obOpazoBarenbHoM crangapre COO, c¢ yuderom KoHuenmuu mnpenojaBaHust
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTelbHBIX opraHm3amnusx Poccuiickoi
Qdenepanyy, peaqu3yOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNOXKeHn «Crtparerun pa3BuUTHs BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YPOBHE YINIYOJICHHOTO H3YYEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAYy4yHOTo oOpa3oBanusi yuammuxcs 10-11 kmmaccos.
W3ydyeHnne mpeamera, pealuzyeMoe B YCIOBHAX U depeHIpoBaHHOTO,
NpoQUIBHOrO O00y4YeHUsl, MNPU3BAHO OOECHEUYUTHh O0O0IIE00PA30BATENbHYIO U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOJUMYIO IS
ajanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KHU3HHU B COLIMYME, a TAKKE IS
OpPOAOKEHUsT OOyYeHUsT B OpPraHu3alusax NpoQPecCHOHANBbHOIO 00pa30BaHUA, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B nmnporpaMme no XuMMHMM Ha3HAYEHHUE IMIpeaAMETa «XHUMHUA» IMOJYy4aeT
MOAPOOHYIO  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBOMNOJIAraroUMMU
nonoxenusimu O@I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, CoJepKaHusi,
pe3ynbTaToB O0y4YeHUs UM TpeOOBaHMH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBINOJIHSAEMBIE MTPOrpaMMON 110
XUMUHU QYyHKLHUU:

e HH()OPMALMOHHO-METOAUYECKAs, peaju3alus KOTOpoWh oOecreynuBaer
NOJlydYE€HUE NPEJCTaBICHUS O LEIsIX, COJAEp)KaHUW, oOlIell cTpareruu
oOyueHus, BOCIIUTAHUSA U PA3BUTHS 00yUaIOUINXCs CPEACTBAMHU MPEAMETA,
U3y4aeMOro B paMKaxX KOHKPETHOTO MpoQuis;

e OpPraHU3alMOHHO-IUIAHHUPYIOIIas, KOTOpast MIPEAYCMATPUBAET
onpenereHre: NPUHIMIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH
U3y4YeHHUs Y4eOHOro maTepualia, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII M OLEHKHM 00Opa3oBaTeNIbHBIX JIOCTHXKEHUN OOydaroluxcs B
paMKax HWTOroBOM arrectauud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma st yriryGiaeHHOTO U3yUYEHUsI XUMUU:



e YCTaHABJIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEp>KaHHE, 005S3aTeIbHOE
JUISL W3Y4YeHUsT B paMKaxX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacmpenesieHie W CTPYKTYpHUpOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JalT NMPHUMEPHOE pachpejieiieHre Yy4eOHOro BPEMEHH, PEKOMEHIyEeMOro
JUTSL U3yYEHHUSI OTICIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIO0BATENbHOCTh HW3YYEHUS Y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHs Kypca, BHYTPHUIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JACT METOJIMYECKYIO MHTEPIPETALNIO IIeJIel U 3aJa4 U3yuyeHUs MpeameTa
Ha yrJIyOJICHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00Opa3oBaTeIbHOU
MPOTPAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXKEe C Y4eTOM OCHOBHBIX BHJIOB
yueOHO-TT0O3HABATENbHBIX  JCMCTBUI  0Oydarolerocs IO OCBOCHHUIO
COJIep KaHUs MPeIMETa.

[To BceM Ha3BaHHBIM TO3UIMSAM B IMPOrpaMMe MO XUMHUHU TPEIyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi. 3a TmpenenamMd  yCTAaHOBICGHHOW TMpOrpaMMoOil 10  XUMHH
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABISAIONICH COJEPKaHUs YU4EOHOTO MpeaMeTa
«XuUMHS» OCTAaCTCS BO3MOKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi AOJKHA ONpPENEeNsiTbCd B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHuenTyalbHbiMH mnoJioxkeHuamMu PIOC COO o
Ha3HAUYCHUHU TMPEJAMETOB 0a30BOro M YINIYOJCHHOIO YpOBHEW B CHUCTEME
nuddepeHMpoBaHHOTO O0yYEeHHUsI HAa YpPOBHE CpeaHero oOiero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE YINIYOJICHHOTO U3YYEHHUS HANpaBlIeH Ha peau3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYyYEHHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3y4YEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIUCLUUIUIMH B By3aX M OPraHU3alLUsAX CPEIHEro MpodecCHOHATbHOrOo
oOpa3zoBanus. B 3Toll cBA3M wu3ydeHue mpeameTa «XUMHsD» OPUEHTHUPOBAHO
IIPEMMYILIECTBEHHO Ha paclIMpeHHEe U  yIIyOJIEHHEe TEOpEeTHYECKOW U
MPAKTUYECKON MOJATOTOBKHM OOYYaroIIMXCs, BEIOPABIIMX OMPEAeICHHBIN MPOQPHIIb
oOyueHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEIYIOMIErO MOJIYyYeHUs XUMUYECKOTO
o0pa3oBaHus B OpraHU3alUsAX MpodecCHoHabHOTO 00pa3oBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOil  00pa30BaTEILHON MPOTPAMMBI CpPEAHETO 00Iero 00pa3oBaHMS
U3ydeHue ImpeaMera «XHMHs» OpPUEHTUPOBAHO TAaKXKE Ha pEIICHHE 3aaad



BOCIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydarommxcs, Ha (OpMHUPOBAHUE Y HHUX
OOIIEMHTEIIEKTYa IbHBIX YMEHHUM, YMEHHM pallMoHaU3alli y4eOHOTO Tpyla |
00OOIIEHHBIX  CMOCOOOB  JIEATENBHOCTH, WMEIONIMX MEXKIUCUUILTHHAPHBIN,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsitomiuMu  nipemeTa «XUMHS» Ha YPOBHE YIITYOJICHHOTO H3yYEHHUS
ABJISIIOTCS  YIUIyOJNIeHHBIE Kypcbhl — «Opranunyeckas xumus» u  «OOmas u
HeopraHnuyeckas Xxumus». [lpu onpeaeneHnun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP)KaHUA 3TUX KypCOB B NPOrpaMME MO XUMHH 332 OCHOBY
npusaTel nojoxkenuss GI'OC COO o paznuuusx 0a30BOro W yriayOJIeHHOTO
YpOBHEW M3Yy4YEHUs MIPEIMETA.

OcHoBy cozaepxkaHusa KypcoB «Opranudeckas xumus» u «OO0mas wu
HEOpraHWYyecKas XHMHS» COCTABISIET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Y4YEHHUs IMpeaMmeTa. JTa CHCTeMa
3HAHUM TIOJy4aeT ONPENEICHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAaHHO OCBOWMTH CYIIECTBEHHO OOJBIIUNA 00BEM  (PAKTOJIOTHYECKOTO
Marepuana. Tak, Ha yriayOJCHHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOKHOCTh 3HAQUUTEJILHOIO YBEIMYEHHS 00bEMa 3HAHUM O XHMHYECKHX
AJIIEMEHTaX U CBOMCTBAaX MX COCAMHEHMH Ha OCHOBE PACIIMPEHMsI U YIIIyOJeHUs
IPEICTABICHUNA O CTPOCHHMM BELIECTBA, XMMUYECKOM CBSI3UM U 3aKOHOMEPHOCTSAX
IIPOTEKaHUS PEAKUU, PACCMAaTPUBAEMBIX C TOUKH 3PEHHSI XUMHUECKOW KUHETHUKU
U TepMOIMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBbl ~ XMMHYECKHUX  JJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJCTABICHUAX O CTPOEHUU aToMa. XHMHYECKas CBS3b
OOBSCHSIETCS] C TOUKU 3PEHUS PHEPreTUUECKUX W3MEHEHUN Npu e¢ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHHUs MEXaHM3MOB e€¢ oOpa3oBaHus. V3yueHue
TUNOB  peakuuil  jJomojHseTcss  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
ANEKTPOXUMHUYECKUX TMpOIeccax U 3JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannuyeckod XMMHUHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHHN ynemnsieTcss oco00e BHUMaHHUE BOMpocaM 00 3IeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIuii.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COJECp)KAaHHUE KypCOB XHUMHU
yTIyOJICHHOTO YPOBHS U3YUECHUS JIJIsI KJIACCOB OMpeAeICHHOro poduiis (TJIaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep JOIMOJHEHUW K OOIIed cucreme
MIPEAMETHBIX 3HAHWI) OKA3bIBAIOT BIMSIHUE CMEXHBIEC ITPeAMETHI. Tak, Hanpumep,
B COJICpKaHUU TIpeaMeTa I KIACCOB XUMHKO-(PU3MUECKOT0 MPOQMIsi 0OJbIIOe
3HaueHue OyayT UMETh 3JIEMEHThl y4eOHOro martepuana mo odmeit xumuu. [Ipu
U3YYEHUU TpeJMeTa B JAaHHOM CJy4yae akIeHT OyJeT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TE€OPUN B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJIEKYJIsIpHas Teopusi B (DM3HKE), 3aKOHBI COXpaHEHHUs



MacChl M DHEPIWM, 3aKOHBI TEPMOJWHAMHUKH, JJIEKTPOJIN3A, IPEACTABICHUS O
CTPOCHUU BEILECTB U IPYIoOE.

B TO ke BpeMsa B COAECpKAHMM TIpeaIMeTa JUIsl KJIacCOB XHMMKO-
Oononoruueckoro nmpoduis OONbIINK yIeNbHBIN BeC OyAeT MMETh OpraHuyecKas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh g OoJjee
OOCTOATENBPHOTO  PACCMOTPEHUS XMMHMUYECKONM  OpraHu3aluu  KJIETKHM  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K IMpUMEpY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIUAbL, OEJIKH, YIJIEBOJbl, HYKICHHOBBIE
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOMCTBAX IPEACTABUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKUX BELIECTB CIIy’)KaT OCHOBOM JUIA M3y4ECHUS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, AbIXaHUS, TUILIEBAPEHHUSL.

B nmane ¢dopmMupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHAayYHBIX METOJIOB [TO3HAHUS U OIBITa IPAKTUYECKOTO TPUMEHEHUST HAyYHBIX
3HAHUW HM3y4YEeHHUE MpeaMeTra «XUMHUsS» Ha YriayOJICHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHble HpeaMeThl», «Marematuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn um3ydyenuun y4yeOHOro mnpeamera «XUMHUS» Ha YIIIYOJICHHOM YpPOBHE
TakXe, KaKk Ha YPOBHE OCHOBHOTO M CpeAHEro oduiero odpasoBanus (Ha 0a30BOM
YpOBHE), 3aJjaueil NepBOCTENICHHON 3HAYUMOCTH SIBJISIETCS (POPMHPOBAHUE OCHOB
HayKM XHMHH Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUYECKON
NEATEIIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenne
TOM 3a7auv Ha YriIyOJICHHOM YPOBHE H3Y4YEHHUs MpeAMeTa MpeanoJiaract
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW MPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBbIX HayK M €¢ BeAylled poidi B OOeCredYeHHH
YCTOMYMBOIO  pa3BUTHsS  YEJIOBEUECTBA: B  PELIEHUM  Npodiem
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCneYeHNN PalMOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE SKOJOTUYECKU
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 37I0POBbBIO U MIPUPOJAHOM CPEJIE;

e OCBOCHHME CHUCTEMBI 3HAHHW, JIEKAIIMX B OCHOBE XHWMHMUYECKOH
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB U TEOPUM XHMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUS XUMUYECKUX PEaKLIUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX MPUHIIAIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yyaromuxcs OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUU 11 OOBSICHCHUS
KIIFOUEBBIX HJIEW U TMPOOJEM COBPEMEHHOW XUMUH, I OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaJau3a M OIEHKH C MO3UIMH SKOJOTHYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM M MPOW3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOU C
XUMHUYECKUM  TMPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  TEpepabOTKOM
BEILECTB;

yriyOJieHue  MPEJCTaBICHU O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJUMBIX [IJIi MPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHMS] XUMHUYECKUX SIBJICHUN, UMEKOIIMX MECTO B
MPUPO/JIE, B MPAKTUYECKON IEATEIIBHOCTH U MIOBCEAHEBHOW KU3HHU.

B nuame peasms3anuu IMEpBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOLIUX
GyHKIUN 1ETOCTHOM CHUCTEMBI CPEAHEro oOIero o0pa3oBaHUs NPU U3YUYCHUHU
npeaMeTa «XWUMHsS» Ha  YyIIyOJIC€HHOM YPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3a/1a4M, KaK:

BOCIIUTAaHUE YOEXKJICHHOCTH B IIO3HABAEMOCTH SIBJICHUN TPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (POPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTCIICKTYAIBHBIX U TBOPUYCCKUX
criocoOHOCTEeM oOyuaromuxcs, (GpopMHpoBaHHE Yy HHUX CO3HATEIBHOTO
OTHOLIEHUSI K CaMoOOpa3oBaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBUIO YCTIEITHOM MPOo(heCcCUOHATBHOM U 00IECTBEHHOW IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase XKU3HH;

dbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHPOJIOTIOIL30BAHMS,
pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MTOJIE3HOMN DKOJIOTMYECKOMN AEATEIIHbHOCTH.

OO611ee yucIo 4acoB, MPEYCMOTPEHHBIX JJIA U3YUYEHUS XUMUU Ha YTIIyOJICHHOM
YpOBHE CpelHero oOiero oopa3zoBanus, cocrarisieT 204 gacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gyaca B HefIeni0).



COILEP KXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOI XUMHUM.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XWMHUHM, MNPEACTABICHUE O
MHOT000Pa31H OPraHUIECKUX COCTUHEHHI.

DNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE M BO30YXIECHHOE
COCTOSIHUS. BalleHTHblE BO3MOXHOCTM aToma Yriaepojaa. XHMHYECKas CBS3b B
OPraHUYECKUX COEOUHEHMsIX. Tumbsl TrUOpuAM3alMM  aTOMHBIX OpOuTasen
yriepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHON CBA3U (OOMEHHBIM U JOHOPHO-
aKLENTOpHbINA). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaNeil, G- U T-CBA3M.
OpnunapHasi, [BOMHAs U TpolHas cBsA3b. CIOCOOBI pa3pbiBa CBSI3€H B MOJEKYJax
opranuuyeckux BemiecTB. [loHsiTHE O cBOOOJHOM panukane, Hykieopuiae u
aneKkTpodue.

Teopuss crTpoeHuss opraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHbBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MOoJeKyIsapHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMYyJIbl pa3IUYHBIX BHUJOB: Pa3BEPHYTas, COKpaICHHas,
ckenetHass. M3omepus. Buuabl u3zomMepuu: CTpyKTypHas, HNPOCTPAHCTBEHHAS.
OneKTpoHHBIE d(PGHEKThI B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o kKilaccUpUKALMK OpraHuyeckux BeniecTB. I[lonarue o
dbynknuoHansHOM Tpymie. ['omonorus. I'omonornueckue psabl. CucTeMaTudeckas
HoMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TtpuBHanbHbIE Ha3BaHMS
OTJEJIBHBIX ITPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKauus OpraHudeckux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHHsI BELIECTB M HMX NPEBPALLICHUN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYeCKHUX BEIIECTB M MaTepuaJlaMd Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB NpPHU HarpeBaHUU
(mnaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYHPOBAHHUE MOJIEICH MOJICKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasil.

Anxanbl. ['omonorndeckuil psij ankaHoB, oOmas ¢GopMyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AJIKaHOB, SP -
ruOpuau3almsl aTOMHBIX OpOuTanel yriepoja, o-cBs3b. DU3NYECKHE CBOWMCTBA
AJIKaHOB.



XUMHAUYECKHE CBOMCTBA aJKAHOB: PEAKIUMW 3aMEUICHUS, W30MEpPU3aALNH,
JNETUAPUPOBAHMS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienue o
MEXaHHU3ME PEAKINil paIMKaJIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYeHUs: U MPUMEHEHHUE ATKaHOB.

[Muknoankansl. O6mas ¢popmMyina, HOMEHKIATypa U uzomepusi. OCoOEHHOCTH
CTPOCHHS M XUMHUYECKHX CBOMCTB MaiblXx (IUKIONPOINAH, LHUKIOOYyTaH) W
OOBIYHBIX (IIMKJIOMEHTAH, LIUKJIOTE€KCAH) LHKIOAIKaHOB. CrocoObl MONMy4YeHUs: U
MIPUMEHEHNE UKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuii psii ankeHoB, o01mas Gopmyiia, HOMEHKIATYypa.
DNEeKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aiKeHOB, Sp>-
ruOopuau3anysl aTOMHBIX opOuTanedl yrieponaa, 6- U m-cBsi3u. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepusi. @DOU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHYECKHE CBOICTBA: pPEaKkUUU IMPUCOEAUHEHHMS, 3aMELIECHUS B OL-TIOJIO)KEHHE
OpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. I[IpaBuino MapKOBHHMKOBA.
KauecTBeHHbIE peakiMy Ha JBOMHYIO CBsI3b. CrIOCOOBI MOTYYEHUsS] U IPUMEHEHHU €
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaueHoB (CONpsHKCHHbBIE, U30JUPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHMS U XUMUYECKUX CBOMCTB
CONPSDKCHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenne. Ilonumepuzanus
COTIPSKCHHBIX JUEHOB. CroCOOBI MMOJIy4YeHUs U IPUMEHEHHE alKaJueHOB.

Ankunbl. ['omonorudeckuii psij alkuHOB, oO1as (Gopmylia, HOMEHKIaTypa u
M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anysi aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKue CBOMCTBA aJKUHOB.
XVWMHYECKHE  CBOWCTBA:  PEaKUWM  NPHUCOCAWHEHMs,  AUMEPHU3ALUUd U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTyUEHHUS
Y IPUMEHEHUE AIIKUHOB.

Apomatuyeckue yriaeBoaopoabl (apeHsl). ['omosiornyeckuit psii apeHoB,
oOmrast popmyrna, HOMEHKIIATypa U U30MepHUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJieKyIbl Oen3ona. dusmvyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMeIeHUs B OEH30JbHOM KOJIBIIE U
yIIEBOJAOPOIHOM paJuKaje, PEaKUUy TMPUCOCAUHEHHS, OKUCIEHHE TOMOJIOIOB
O0enzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha TpUMEpPE AaIKUIbHBIX pPaJuKaloB, KapOOKCHUIHHOMH,
THIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl MoayyeHus U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslif yroib U npoyKThl ero nepepadoTku. CrnocoObl nepepadoTku HedTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKH, KaTaTUTHYECKHil), PUPOPMHUHT, MHUPOIHU3.
[IponykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas cBsA3b MEXKIY Pa3INYHBIMU KJIACCAMU YTJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHHE TaJIOTEHIIPOM3BOJHBIX YIJIEBOJOPOIOB. Peakuuun
3aMEIIEHUs] TajloréHa Ha TUJIPOKCOTpYMNIy, HUTPOTPYIIy, LHAHOIPYIIILY,
amuHoOrpynny. /JleficTBHe Ha TaJOr€HIPOU3BOJIHBIE BOJHOTO MW CIIMPTOBOIrO
pactBopa 1ienouyu. B3aumopeicTBHEe IUTajloreHaKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonb3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHUKE M IpPU CUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpPEBpalICHUIL:
u3ydyeHue (PU3MUEeCKUX CBOMCTB YIJI€BOJOPOJOB (pacCTBOPUMOCTD), KaU€CTBEHHBIX
peakuMii yrieBOJOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeuynBaHWEe OpOMHOM WU
MOJIHOM BOJBI, pacTBOpa II€pMaHraHaTa KajWs, B3aUMOJCHCTBUE AalleTWIICHA C
aMMHauHbIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOEe OOHapyKeHUE
yriaepoja M BOJOPOJAa B OpPraHMYECKHUX BEIIECTBAX, MOJYYEHHE HTHICHA H
M3Y4YEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuiekuusiMu «Hedtb» n «Yrompey, c
oOpa3lamMM IUIACTMAacC, KayyyKOB M PpE3HHbI, MOJEINPOBAHUE MOJIEKYI
YIJIEBOAOPOIOB U TAJIOT€HIIPOM3BOHBIX YIIEBOJAOPOIOB.

Kucnopoaconepaxamue opranndecKue COeANHEHUs!.

[IpenenbHble OAHOATOMHBIE CHUPTBHL. CTpoeHuWe MOJEeKyn (Ha IpuMepe
METaHoJa W J3TaHoja). ['oMonormyeckuit psna, obmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccupukauus. Dusnyeckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBA3M MEXAY MOJIEKYJAMU CIIHPTOB.
XVMHUYECKHE CBOMCTBA: pEAaKIMM 3aMEIIEHUs, JEruapaTaluud, OKHUCIECHUS,
B3aUMOJICCTBME C  OpPraHMYECKUMHU M  HEOPraHWUYECKHMMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHL. [leficTBHE 3TaHOJa U METaHOJa
Ha opraHu3M uejoBeka. CrnocoObl MOJY4YEHUS U NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie 3dupsl, HOMEeHKIaTypa U u3omepusa. OCOOEHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroaTomMHble CHHPTHI — ATWICHIJIMKONb M TiMLEepuH. Dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHMS], B3AUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCIOTaMH, KAaueCTBEHHAs peakUus Ha MHOTOaTOMHbIE
cnuptel. [IpencraBienre o MexaHU3Me pPEAKIMM HYKICO(DUIHLHOTO 3aMeleHUs.
HeiictBue Ha opraHusMm denoBeka. CrnocoObl TMOMy4YeHUssT W TPUMEHEHUE
MHOTOATOMHBIX CIIMPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHHME T'MIPOKCOIPYIIBl U
OeHsonpHOrO sapa. Puznueckue cpoiicTBa peHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBenusie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crnioco6bl ostyuenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHbIe COETMHEHUS — albJETUAbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW TPYIIBL. ['OMONOTHYECKUE PSRl abETHIOB M KETOHOB, 0OIIas
dbopmyna, mzomMepusi U HOMEHKIarypa. DuU3WyYecKHe CBOMCTBA albJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albAETHJAOB M  KETOHOB:  pEAKUUU
npucoearuHeHns. OKUCIEHNE albJeru0B, KaU€CTBEHHbBIE PEAKIIUA HA AJIbJICTUBI.
CnocoObl moJy4eHUsl ¥ MPUMEHEHUE albJAETUI0B U KETOHOB.

OmHOOCHOBHBIE TIpeIeTbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KUCTOT. M3omepus u HoMeHkinarypa. dusndeckue cBoMCTBA
OJIHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KUCIOT. BOJOpoaHBIE CBS3H MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNHA, PEAKIUU C YYAaCTHUEM YIJIEBOJOPOIAHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHOM KHUCJIOTHL. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJOT: CT€apUHOBas, MaJbMUTUHOBAs, OJICMHOBAS, JUHO/IEBAS,
JUHOIeH08as KUCIOThl. CIOCOOBI MOTyYeHUS! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['oMmonorudeckuit psna, oOmas dopmyna, U30OMEpHs U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWCTBA: THUAPOJIU3 B KHUCIOW H
LIEJIOYHOM CpeJie.

Kupsi. Ctpoenue, pu3nUecKkue U XMMUYECKUE CBOMCTBA KMPOB: THIIPOJIU3 B
KUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, CONEPKAIIMX OCTATKH
HETIPEIETbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpoO/IE.

Mpbi1a” Kak COJIM BBICIIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBUE.

OO6mias xapakTepucTHKa yrieBojoB. Knaccudukamus yrieBoaoB (MOHO-, T1-
U Toymcaxapuibl). MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubosa,
ne3okcuprudo3za. duznyeckue CBOWCTBA UM HAXOXKJEHHE B MpHupojae. POTOCUHTES.
XHWMHUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIUN C YYACTUEM CIHUPTOBBIX U AJIbIETUIHON
rpynIm, CIOUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €¢
3HAYEHUE B JKU3HEAECATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
JakTo3a. BoccraHaBnuBaromye 1 HEBOCCTAaHABIMBAKOIINE AUcaxapuasbl. I uaponus
nucaxapuaoB. Haxoxnenue B npupoje u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH M 1eimofo3a. CTpoeHue MaKpoMOJIeKyJl Kpaxmaia, TJIMKOT€Ha U
HEJUTE0I03bl.  DU3MYECKHME CBOMCTBA Kpaxmalia W LEJUIIOJI03bl. XHUMHUUYECKHUE
CBOMCTBa KpaxMmalia: THUJpOJIM3, KaueCTBEHHAas peakius C HOJO0M. XHUMHUYECKHUE
CBOMCTBA IEJUIIOJIO3bI: THIPOIU3, ModyuyeHue 3¢GupoB nemnono3sl. [lonstue ob
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MICTK).



OKCIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MpeBpallcHUN:
PacTBOPUMOCTH Pa3JIMUYHBIX CIIUPTOB B BOJIC, B3AUMOJICHCTBUE 3TAaHOJIA C HATPUEM,
OKMCJIEHHWE STWIOBOTO CIMPTa B aJIbJCTHJ HA PACKaJICHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa IUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEpPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJACTUIIbl (C TUIPOKCHUIIOM
muammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakmus raunepuHa
ruapokcugom Meau(Il), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TUIOKO3bI ¢ TuapokcuaoMm memau(Il), B3aumonencTBue
KpaxmMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHUpThl U
denoms», «KapboHoBbie Kucia0Thl. ClI0KHBIE 3QUPBD».

A3oTcoaep:kaiue OpraHudeckne coeIMHeHmsl.

AMWHBI — OpraHUYecKue Mpou3BOAHBIE amMmuaka. Kiaccudukanus aMuHOB:
anudaTuyecKkue W apoMaTUYECKHE; TMEPBUYHBIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosiekys, oOmas dopmyiia, U30MepHus, HOMEHKIAaTypa U (Pu3ndecKue
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJICHCTBHE MEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comm aKujIaMMOHUSL.

AHWIMH — TPEeJACTaBUTEIh aMUHOB apomMatudeckoro psga. CrpoeHue
aHuiMHa. B3auMHoe BiMSHUE TPYIN aTOMOB B MOJieKyJe aHuinHa. OcOOEHHOCTH
XUMHUYECKUX CBONCTB aHmIMHA. KauecTBeHHBIC peakiiuu Ha aHWIHH. CIOCOOBI
MOJy4YeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loiydyenue aHwiInHa U3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIe MPEICTABUTENH O~
AMUHOKHUCIIOT: TJIMIMH, ajJlaHuH. @Ou3nyeckue CBOMCTBA  aMHMHOKHCIOT.
XWMHUYCCKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpPHBIX  OpPraHUYSCKHUX
COCMHEHUN, peakuusi TMOJIUKOHJCHCAIIMU, O00pa30BaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHrne aMMHOKHUCIOT. CHHTE3 U THAPOJIU3 MENTHIOB.

benku kak mnpupojsHble TMoauMepbl. IlepBudHas, BTOpUYHAs M TpPEeTHUHAS
CTpyKTypa OenKkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THUIAPOJIU3, JCHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS] BEIIECTB M HUX MpEeBpallCHUN:
pacTBopeHue O€JKOB B BOJe, JAcHATypalys OEJIKOB NPU HarpeBaHWU, IIBETHBIC
peakiuu Ha O€NKH, pEIICHHE OHKCIEPUMEHTAJbHBIX 3ajlad [0 TeMaMm
«A3oTcoaepxariue OpraHUYEecKue COCIUHCHUS u «Pacno3naBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMo/IeKyJISIPHbIE COeTMHEHUS.

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3AIMU, CPEIHSS MOJICKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
NOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIUS.

[Tonmumepuble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJIUCTUPOJ, MOJUMETHWIMETAKPUIAT, MOJUKAPOOHATHI,
noJimdTUIeHTepedTanar). Y Tuausaius 1 nepepadoTka 1miacTuka.

DIIacTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKu
(6yTamMeHOBBIN, XJIOPOIPEHOBHIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIe (XJIONOK, IEPCTh, LIEIK), HCKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YCHUs (Teduion, KeBJap,
AJIEKTPONPOBOJIALINE MTOJUMEPHI, OHOpa3iaraeMble MOJUMEPBHI).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX IPEBpaAlICHUIL:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OJKCIIEpUMEHTAJIbHbIX 3a7ad 1o TeMe «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY.

Pacuérnrle 3amaun.

HaxoxaeHue MOJeKyIsipHOH (QOpMysibl OPraHMYECKOrO0 COEIMHEHHS I10
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJIIPHOM (OpMyJIbI OPraHUYECKOTO COEIMHEHUs Mo Macce (00BeMy)
MPOJIYKTOB CrOpaHusi, MO KOJUYECTBY BelIecTBa (Macce, 00beMy) MPOIYKTOB
peakiMi W/UIU WMCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYeCKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEeHUsI, ONMpENeNieHuEe JOJM BbIXOJa MPOAYKTa PEAKIHH OT TEOPETHUECKH
BO3MOYKHOTO.

MexnpeaMeTHble CBA3HU.

Peanuzanus MexXnpeIMETHBIX CBSA3EH MPU U3YUYEHUN OPraHUYECKOW XUMUU B
10 knacce oOCyIIECTBIAETCS 4YEpe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHSATUN, NPHUHATBIX B OTACJBHBIX MpeIMeETax
€CTECTBEHHO-HAYYHOTI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SBJIEHUE, HAYYHBIH (DaKT, rUNoTesa,
TEOpHUsl, 3aKOH, aHaju3, CHUHTE3, Kiaccudukaius, HaOIIOJEHUE, H3MEpEHUE,
AKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®dusuka: Marepus, aroM, JJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BELIECTBa, (PU3UYECKHE BEJIMYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: kierka, opraHusM, OJKOcucTeMma, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOTPO(HBIM THUI MHUTaHUsA, OpOKEHHUE,



doTtocuHTE3, nbIXaHWE, OENKH, YTIACBOMBI, XUPHI, HYKICHHOBBIC KHUCIIOTHI,
(dbepMeHTHI.

['eorpadusi: mone3Hbpie UCKOTIaeMble, TOTUTUBO.

TexHoONOTHWsI: TMHINEBBIE MPOAYKTHI, OCHOBBI PAIMOHATBHOTO THTAHUS,
MOFOIIIAE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBBI XUMUM.

AtoM. CocTaB aTOMHBIX siiep. XuMU4eckuil sneMeHnt. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIE YHMCJA. DHEPreTUYECKUE YPOBHU U
o ypoBHU. ATOMHBIC opOuTam. Kiaccupukaius XUMAYeCKHX 3JIEMEHTOB (S-, -,
d-, f-snmementsl). PacmpenencHue 3JEKTPOHOB IO aTOMHBIM  OPOUTAIISAM.
DneKTpoHHbIE KOH(PUTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuin 3akoH u Ileproanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBs3b NMepUOANYECKOro 3akoHa U lleproanyueckoil cuCTeMbl
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPHUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTHU M3MEHEHHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CIOXKHBIX BEHIECTB MO TIpynmaM W NOepuoAaM. 3HAYEHHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUecKass CBs3b. BHAbl XMMMYECKOM CBSI3U: KOBaJICHTHAs, HOHHai,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHHS KOBAJECHTHOW CBSI3U: OOMEHHBIN H
JOHOPHO-AKIENITOPHBIA. JHEPrUs U IJIMHA CBSI3U. [10IpHOCTH, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbele cBaA3u. Bomgopoanas CBs3b.
MeXMONEKYIIIpHBIE B3AaUMOICUCTBUS.

BaneHTHOCT, W BaJICHTHBbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAUHEHUSIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUH.
[TonsiTHE O KOOPAMHAIIMOHHOW XUMUHU.

BemectBa  MOJNEKYJIApHOTO M HEMOJIEKYJIAPHOTO  CTPOCHHUS.  THIBI
KPUCTANIMYECKUX PEIICTOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonatne o aucnepcHbIx cucremax. MctuHHabie pactBopsbl. [Ipencrasienue o
KOJUIOMTHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIMA PACTBOPOB:
MAaccCOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAs KOHIEHTpauus. HaceieHHusie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Krnaccudukaius u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBHATBHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanuss XuMHUYeCKHX peakliuii B HEOPTaHWUYECKON M OpraHMYecKOn
XUMUU. 3aKOH COXPAHEHMSI MAaCChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUS
SHEPTUU MPU XUMHUYECKUX peakiusiX. TernoBbie 3 (HEKTh XUMUYECKUX PEAKIUH.
TepmoxuMu4ecKkre ypaBHEHUS.

CKOpOCTh XUMHUYECKOU peakiud, €¢ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIE U TeTEpOreHHbIE peakunn. Katanus u Kkataan3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIui. XuMUyeckoe paBHoBecue. KoHncranra
XUMHYECKOr0 paBHOBecHUsl. DaKTOpbI, BIMAIOLIME HA MOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

OnexTponutuyeckas gucconuanus. CuibHbIE W clIa0ble DJIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
mienovHas. Bomopoansiii nokasarens (pH) pactBopa. ['maponus coneit. Peakiumn
MOHHOT0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTeneHb  OKHUCIICHUA.
Okucnurenb W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxneiiiiie OKHCIUTEIM W BOCCTAaHOBUTEIM. MeETON 3JEKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACILIABOB BEIIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB W WX MPEBPAILCHUM:
pa3loKEeHUE TEPOKCHAA BOJOPOJAa B MPUCYTCTBUU KATAIM3AaTOpPA, MOMIEIU
KPUCTAUTMYECKUX PEIICTOK, MPOBECHUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eeHre
Cpeabl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, M3YYEHHE BIIUSHUS Pa3IMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOM pEaKIMH U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

Heopranuueckasi xummusi.

[Tonoxenne HemerayuioB B llepuoguueckod cucreMe  XUMHUYECKUX
sanemenToB J[.. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS MX aTOMOB. PU3NYECKHE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEpPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilomydenue, ¢u3mdeckne M XUMHYECKUE CBOMCTBA: PEAKIUU C
METaJJlaMd M HEMETAJUIAMH, BOCCTAHOBUTEJBHBIE  CBOWCTBA. | MAPUIBL.
TonIMBHBIE JJIEMEHTBHIL.

["amorensl. Haxoxaenwe B mpupoje, crocoObl ModydeHus, (pusudeckue u
XUMHUYECKUE CBOMCTBA. ['aioreHoBOIOpOALl. BaxkHEHIIne KUCIOPOACOACPKAIINE
COeIMHEHHUs rajoreHoB. JlabopaTopHble U MPOMBIIUICHHbIE CIIOCOOBI MOJYYECHHUS
rajgoreHoB. [[pumeHenne rajioreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIICHHBIC CIIOCOOBI TOTYyYCHHUS
kuciopona. Ouznyeckue U XUMHUYECKHE CBONCTBA U MPUMEHEHHE KUCIOpOAa U
030Ha. OKCHUIbI ¥ IEPOKCHUIBI.

Cepa. HaxoxzaeHnue B mpHUpOAE, CIOCOObI MONy4YeHHS, (U3HUECKHE WU
xumudeckue cBoictBa. CepoBogopona, cyibbuasl. Oxcun cepbli(IV), okcun
cepoi(VI). CepHuctas u cepHasi KHUCIOTHI M uX coir. OCOOCHHOCTH CBOWMCTB
cepHoil kucnoThl. [I[puMeHeHre cepbl U €€ COeTMHEHUM.

A3zor. Haxoxaenue B TMpupoJe, CHOCOObI MONy4YeHHSs, (U3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUIBI a30Ta. A30THUCTasl U a30THAs
KHUCJIOTHI ¥ BiX coyti. OCOOEHHOCTH CBOMCTB a30THOM KucIOTHl. [IpuMenenune a3ora
Y €ro COeIMHEHHUI. A30THbBIE YIOOpEHUS.

dochop. Haxoxnenue B mpupoje, CHOCOObI MONydYeHUS, (PU3MUECKHE U
xumuueckue cporctBa. Dochuast u pochun. Oxcuasl Gochopa, dochophas
kuciora u e¢ coinu. Ilpumenenue dochopa u ero coenunenuii. dochopHbie
yI0OpEeHHUSI.

VYrinepoa, HaxoXIeHHWE B TOpuUpojAe. AJUIOTPONHbIE  MOAUQPHUKALUU.
dusznueckne W XHUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Okcup yriepona(ll), okcun yriepona(IV), yroinbHas kuciaora u ee€
COJIM. AKTHUBUPOBAHHBIA YyroJib, ancopOuusa. Dymnepensl, rpadeH, yriaepoHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COEMHEHHUM.

Kpemunii. HaxoxxneHne B mpHpoje, CIOCOOBI TMONy4YeHUS, (GU3UYECKUE U
xumudeckue cpoiictBa. Oxcun kpemums(IV), kpeMHUeBas KHCIIOTa, CHIJIMKATHI.
[Ipumenenue kpeMHus U ero coeaunHeHuil. CTEKI0, ero MoayyeHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B Ilepuoandeckon cCUCTEME XUMUUYECKHUX JIEMEHTOB.
OcCo0OEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEeK aToMOB MeTauioB. OOmme
¢usnueckue cBoiicTBa MeTawioB. [IprMeHeHHe METa/uioB B OBITY M TEXHHKE.
CnaBbl METAJIOB.

ONEeKTPOXUMHUYECKUN psAJ  HampsDkeHUH MetauioB.  OOmme  crnocoObl

MOJTyYEHUS METaJLJIOB: TUIPOMETAIUTYPIUs, NUPOMETAILTYPI U,
anektpoMeraiuryprus. Ilonarue o xoppo3uu MeramuioB. CrnocoObl 3alIUTbl OT
KOPpO3UH.

OoOmas xapaktepuctuka MetamwioB [A-rpynmsl Ilepuoanyeckoil cuctembl
XUMUYECKUX DJJIEMEHTOB. Hatpuii u kanumil: monydeHue, ¢(U3NUECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCAUHEHUN.

Oobmas xapakrepuctuka metauioB I[A-rpynmer Ilepuonnyeckoit cucteMsl
XUMHUYECKHUX JJIEMEHTOB. MarHuii W KajnpLuil: noJydyeHue, (PU3NYECKUue U
XUMHUYECKUE CBOMCTBA, INPUMEHEHHE IPOCTBIX BELIECTB M HX COCAUHEHUM.
JXKecTkocTh BOBI U CIOCOOBI €€ yCTpaHEHHS.



ATIOMUHWI: TTOydeHue, (PU3ndecKne u XUMUIECKIE CBOMCTBA, MPUMCHECHHE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AmoTepHble CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmasi xapakTepucTuka MeTauioB Mo004HBIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHYECKHX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
ruapokcuasl xpoMa(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nueckue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUIl.
Baxneitimue coeaunenuss Mapranma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

dusnyecKkue U XUMHUYECKHE CBOMCTBA JKejie3a M ero coequHeHuil. OKCUIbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyueHne u npuMeHeHuUeE xenes3a
U €ro CIUIaBOB.

Pu3nuecKkre U XUMUYECKHE CBOMCTBA MEU U €€ coequHeHuil. [lonyuenne u
PUMEHEHHUE MEU U €€ COCTMHEHUM.

[Muuk: momydyeHue, (U3MUECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa ¥ TUIPOKCHUJIA ITUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpumeHenue
[MHKA U €ro COETUHEHHUII.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHS] BEIIECTB M HUX MpEeBpallCHUN:
U3y4YeHHe oOpa3lloB HEMETaJUIOB, ropeHue cepwl, gocdopa, xene3a, MarHus B
KUCJIOpOJAE, H3Y4YeHHE KOJUICKIUU «MeTaluibl M CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U MICJIOYHO3EMENbHBIX METANIOB C BOJOM (BO3MOXKHO MCHOJIb30BAHUE
BUJICOMATEPUAIIOB), B3aMMOJCICTBUE LIMHKA M JKeJie3a C PacTBOPaMHU KHUCIOT U
1IeJI04ei, KaYeCTBEHHbIE PEAKI[MU HAa HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB AIOMUHHUS M IIMHKA C
pacTBOpaMM KUCIIOT U IIEJIO0UEeH, pelIeHne dKCIEPUMEHTANIBHBIX 3a]a4d 10 TeMaM
«l"anorensl», «Cepa u e¢ coemuHEHUs», «A30T U (Hochop U UX COCAUHEHUSN,
«MeTamipl TIaBHBIX TOATPYMI, «MeTamibl TOOOYHBIX MOATPYIII.

XuMHA H KU3Hb.

Ponp xumun B o0ecriedeHuu yCTOMUMBOTO pa3BUTHS denoBeuecTBa. [lonsaTue
O Hay4YHBIX MeETOJaX IIO3HAHUS W METOJIOJOTUA HAYYHOTO HCCIICIOBAHUS.
HayuHnble npuHIMIBI OpraHu3aliid XUMUYECKOT0 TPOU3BO/ICTBa. [IpoMBIlIeHHbIC
CIOCOOBI TOTYYEHHS BKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpPHOW KHUCJIOTHI, MeTaHoJa). [[poMbIlIIEeHHBIE CIIOCOOBI TIOMYYECHUS] METAIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpelbl U €ro MOCJEICTBUSI.
Ponb xumMuu B 00€Crie4eHUH SHEPTeTUUECKONW O€30MaCHOCTH.

Xumuss MW 3J0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
HCIIOJB30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Posib XUMUU B pa3BUTUN MEIULIMHBI.



XUMUsl THIIKA: OCHOBHBbIE KOMIIOHEHTHI, MUIEBbIe J00aBkU. Poilp XxuMuu B
o0ecreueHnH NUIIEeBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepHsie cpeictBa. boitoBas xumwus. [lpasumma
0€30MacHOT0 MCMOJIB30BAaHUS TNPEnaparoB OBITOBOM XWMHUUA B TOBCEIHEBHOU
KU3HU.

XuMUsl B CTPOUTENIBCTBE: BAXKHEHININE CTPOUTENbHBIE MaTepHalbl (LEMEHT,
OCTOH).

XUMHS B CEIIBCKOM XO03siiicTBe. OpraHMYecKrue U MHUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KepaMHUKa.
Marepuais! 15 351eKTpoHuKH. HaHoTexHOMIOrNm.

Pacuérnrie 3amaun.

Pacuetbl: Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKLIUU BEIIECTB,
macchl (00BbEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB MMEET MpHUMECH, Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuMM, €ClIM OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C OINPEIACICHHOU
MacCOBOM [10Jiell pacTBOPCHHOrO BEIIECTBA, MAaCCOBOW JOJM W MOJISIPHOM
KOHLIGHTpalluu BELIECTBA B PAacTBOpPE, AOJM BbIXOAA MNPOAYKTa pEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3HU.

Peanuzanmsi  MEXNpeaMETHBIX  CBS3€d TpW  U3yYyeHUH oOmed u
HEOpraHn4yeckor XumMuu B 11 Kjacce oCylIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHUH, NPUHATHIX B OTIEJIbHBIX
peIMETax ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAYyUHbIE IOHATHUS: SIBJICHHUE, HAYUHBINA (PaKT, TMUIIOTE3a,
TEOpHUs, 3aKOH, aHAJINU3, CUHTE3, KJaccu(puKanus, NepuoJUuIHOCTb, HAOIIOEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®dusnka: Marepusi, MHUKPOMHUD, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBA, HUACANBHBIA ras3,
(u3nyeckue BEIUYUHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, IHEPIHS, Macca.

buonorus: kneTka, opraHusM, dKocucTema, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBO/AbI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE OPO/IbI, MOJE3HbIE UCKOMaeMble, TOIUIMBO,
pECYpCHI.

TexHonorus: XUMHUUYECKasi IPOMBIIUIEHHOCTb, METAJUIYprusl, CTPOUTEIIbHBIC
MaTepHuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAsI MPOMBIIUICHHOCTD,
(apmarieBTUYECKas ~ MPOMBIIIJICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



mnpemnaparoB, IMPOU3BOJACTBO KOHCTPYKHOMOHHBIX  MAaTCpUalioB, QJICKTpOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIbHOCTHBIM TOJIXO0J0OM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHUs BBIICICHBI CICAYIONME COCTaBIIAIONIME: OCO3HAHUE
OOyYaloOIMMHUCA POCCUICKOW TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIEIICHUIO; HATMYhe MOTHUBAIIUU K
0oOy4eHHIO; TOTOBHOCTh W CHOCOOHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIECTBE TIpaBWJIAaMH W HOPMaMH TIOBEJCHUS; HAIWYHUE
MPABOCO3HAHUS, IKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH
YKU3HEHHBIE TUUTaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIbHOCTH
00y4Jaronuxcst B MpoIECcCce peanu3aiu 00pa3oBaTeIbHON AESTEIbHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMUS»  OTpaxkaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEILBHOM M MPAKTUUECKON JesTeTbHOCTH
oOyyJaromuxcsi B Mpolecce peain3anur o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpasaIaHCKOT0 BOCIIMTAHUS

OCO3HAHMS 00YJaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCT €,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4EeOHBIX W TO3HABATEIBHBIX 3aJ1ay, BBIMOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3JIUYHBIX BUJOB YUYCOHON ACATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHHUSI:

EHHOCTHOIO OTHOILIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HAacCJeAUIo
OTCYECTBECHHON XMMUH;

YBaKEHHUSI K TIPOIIECCY TBOpPYECTBA B 00OJIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYCHBIX U MPAKTUKOB,;



UHTEpeECa M I103HABAaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e UHPOpPMAILUU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO IOBEICHNUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIlUH, CBA3AHHBIC C XUMUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOC MOBEJCHUE M TMOCTYNKH CBOMX TOBAapHUILEH C
MO3UIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) hopMHPOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOtoieHuss TpaBuil 0e30MacHOro oOpalleHus C BellecTBaMH B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJAOBOM JEATEIBHOCTH;

NOHMMAaHUs 1EHHOCTH TPaBUJI HMHIWBUIYaTbHOTO U  KOJIJIEKTUBHOTO
0€301acHOr0 MOBEJAEHUS B CUTYAIUsIX, YTPOKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHUS TOCJEACTBUNA U HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeIOBATEIbCKOM
NeSTeIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
JeSITebHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pELIEHUM MPAKTUYECKUX 3ajad
COLIMaJIbHON HApaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOQPECCUi pa3IMuHOTO poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBOXEHUS K TPYIy, JIOIAM Tpyla U pe3yibTaTaM TPYJIOBOM JESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIMBUIYaJbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccun M peaau3alid COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHMSA:

HKOJIOTHYECKH LIEIEeCO00Pa3HOTO OTHOLIEHUS K MPHUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMAaHUsl TI00ATBHOTO XapakTepa SKOJOTUYECKUX MpOOJeM, BIUSHUS
HAKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPeJibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIB30BAaHUS JOCTIDKCHUM XUMHHU JIJIS
pEIIeHUsT BOMPOCOB PAllMOHAIBHOTO MPUPOIOIIOTIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH  OKPYKAKOUIEH
MPUPOHON CpeJie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUITHBIE KOJIOTHYECKUE
MOCJIECTBUSA MPEANPUHUMAEMbIX JCUCTBUA U IPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JIESATCIbHOCTH AKOJIOTHYECKOM HaIMpaBJIECHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B TO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH HIEOJIOTUU
xemodobuu;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOILIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKd, OCO3HAaHUS €€ poJd B
(GbOpMUPOBAaHUN PAIIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUsS 00 OKPY)KaroleM MHUpPE KaK O €IWHCTBE IPHUPOJBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUU NPOoOJeM COXpPaHECHUS
MIPUPOJHOTO PABHOBECHS,

yOSKJICHHOCTH B  OCOOOM 3HAYMMOCTH XHMHH JUII  COBPEMEHHOM
IMBUJIM3ALMM: B €¢ T'yMAHMCTUYECKOW HAIPaBICHHOCTH W BaXXHOM pOJM B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYphl, B PEIICHUH TJI0OATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIEBOM M IKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ecTiede HUU
YCJIIOBUH YCTICITHOTO TPYJa U SKOJOTHYECKH KOMGMOPTHOM KU3HU KaXKIOro 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
noJiydyaeMble 3HaHUS IS aHaJIu3a U OOBSICHEHUS SIBJICHUIN OKPY’KAIOIIEro MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHUS JeIaTh 000CHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JAHHBIX C I[EJBI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITCJIbHO HCIIOJIb30BAaTh XMMHYCCKUE 3HAHUSA JIJIA
pelieHus mpooJieM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpPECA K NMTO3HAHUIO, UCCIIEIOBATEIIbCKON AEATEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMPEphIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B paznyHbIX cdepax npodheccHoHaTbHON
JIeSITeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOTrpaMMbl MO XMMHUHU Ha YPOBHE
CpenHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyUYHbIE TOHITHS, OTpaKaroIIre
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa H CHCNU(PUKY METOJO0B TIO3HAHUS,
HCIIONB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTUs, SIBIICHUE,
nmpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCITIE0OBAHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NecTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PEryJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIHOHAJIbHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITNH 00YJarOIIUXCS;
CIOCOOHOCTh 00yyJaromumxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHNE 3HAHHMS U yYHUBEpCAJIbHBIC YueOHBIC
JNEUCTBHUS B MMO3HABATEIBHON U COIMAIBHON TTPAKTHKE.

MeranpeaMeTHble pe3ysibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETrYJISATUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTeibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS

1) 6a3oBbIe JJOrHYeCKHE AeliCTBHUS:

CaMOCTOATENFHO  (OpMyNIHUpOBaTH M aKTyallM3UPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €¢ BCECTOPOHHE;

OTPENETATh UENH JCITeTBbHOCTH, 3aJaBas IapaMeTpbl W KPUTCPUU WX
JTOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ICSITCIIBHOCTH C TIOCTABJICHHBIMU IEJISIMU;

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWUN TPHEMBI JIOTUYECKOTO MBIIICHHUS:
BBIJICITISATh XapaKTepHBIC TMPU3HAKU TMOHATHA W YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHSI JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHU;

BBIOWpaTh OCHOBAHWSI W KpUTEpPHH Ui KiIacCU(UKAIMK BEIIECTB U
XUMHYECKUX PEaKIINi;

yCTaHABIMBATh TMPUYUHHO-CJICJICTBCHHBIE CBSI3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTHUHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMAaTPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOIBI M 3aKITFOUCHHS,

MPUMEHSTH B MPOIIECCEe MO3HAHUS WCIIOJIb3yeMble B XUMHH CUMBOJIHMYECCKUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOICIIBHBIC MTPEACTABICHHS — XUMUYECKHMA
3HaK (CHMMBOJI) OJJIEeMEHTa, XUMHUYecKas ¢(opMylia, YpaBHEHHE XUMHUYECKON



peaKiuu — MpHU PEIIeHWH Y4YeOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]ad,
IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE NIPECTABICHUS I BBISABICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUi.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHUSA:

BJa/IETh OCHOBaMH METOJIOB HAy4YHOI'O IO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKLuit;

dbopMyIupOBaTh LIETH U 337a4d UCCIIETOBAHUS, HCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAdeCTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI U1 (hOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY>KJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSI HAOMI0JIaTh 32 XOJ0M
MpoIIEcCca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POPMYyIHpPOBATH
00001IEHNS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIETIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAETIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM HCCIEJOBATENbCKOM M MPOEKTHOU
JEATENbHOCTH, MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbBHOMY
INOUCKY METOJIOB PpELICHUS NPAaKTUYECKUX 3a7ay, MPUMEHEHUIO pPa3IUYHBIX
METOJIOB ITO3HAHUS.

3) padora ¢ undopmManueii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX UHGPOpMaMK (HAy4HO-
MOMyJIsipHasi JIUTEeparypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHamM3upoBaTh UHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
peICTaBICHNUS, KPUTHYECKU OLICHUBATH ec JOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTH;

dbopMyIMpOBaTh 3alpOChl U MPUMEHATH PAa3IMYHBIE METOJBI MPH MOWCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW [JIsi BBINOJIHEHUS YYEeOHBIX 3ajad
OIIPENEICHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  IpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUATPAMMBI, TaOIHIIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu padoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHble ((dusnueckue u
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCII0JIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIATHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUA:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)I(,ZI&€MOI>'I TCMBI B XO0JC AHaJiora W/WIn
AUCKYCCHH, BBICKA3bIBATh UJICH, q)OpMYJIHpOBaTL CBOH IIPCHIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C MpE3EHTalUell pe3yJbTaTOB IO3HABATEIBbHON JESATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM MPH BBINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTHUYECKOH pabOThl MO MCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, Peau3allii y4eOHOT0 MPOeKTa, U (POPMyIHUPOBATH BHIBOIBI
[0 pe3yibTaTaM IMPOBEACHHBIX MCCIEAOBAaHUN IMyTEM COIJIACOBAaHUS IO3ULUN B
X0J1e 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eliCTBUA:

CaMOCTOSATENFHO IUIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATETBHOCTh, OMpENneNsis e¢ I M 3aJa4d, KOHTPOJHUPOBaTh W IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid aliroputM JACHCTBUN npu
BBITIOJIHEHUM YYE€OHBIX M UCCJIENOBAaTEeIbCKUX 3aj]ad, BHIOMpATh Hambojee
(b PeKTUBHBIN C€rOCO0 MX peHieHUs ¢ Y4YETOM TOJyYEeHHUs] HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEIBHOCTH Ha OCHOBE caMoaHalIu3a Hu
CaMOOIICHKH.

IHPEJIMETHBIE PE3YJIbTATHBI

[TpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUHU HA YTITyOJICHHOM
YpPOBHE Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HYCCKUC
JUIs yaeOHOTo mpeaMeTa « XUMHUS Hay4dHbIC 3HAHUS, YMEHHUS M CTIOCOOBI JCHCTBHIMA
110 OCBOCHHIO, HMHTEPIIPETAIIMN U MPEOOPa30BaHUIO 3HAHUM, BHIIBI JIEATCILHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHMS M TMPUMEHEHUIO 3HAHWK B Pa3UYHBIX yUeOHBIX
CUTYaIHsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHH TIPEIMETHBIE PE3yJlbTaThl MPEACTABICHBI MO TOJaM
W3YYCHHUSI.

10 KJIACC

[IpenmeTHBIE pE3yNbTAaTBl OCBOCHHMS Kypca «OpraHuueckas XUMHs»
OTPaXKakoT:

C()OPMUPOBAHHOCTh NPEJCTABICHUN: O MECTE U 3HAYEHUM OPraHUYECKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €¢ POJM B OOECIEUEHUH YCTOMUMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM, IHEPTeTUYECKON U



MUIIEBOI 0€30MACHOCTH, B PAa3BUTUH MEOULMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHHUKOB HHEPIHH, B o0ecrieueHnun palMOHAaIBLHOTO
OPUPOJONOIL30BaHUsI, B (OPMUPOBAHUM MHPOBO33PEHUS U OOILIEH KYJIbTYpHI
Yell0oBEKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOU CPELIE;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAaHWW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraK0IINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
o0oouka aroma, s-, P-, O-aTOMHBIE OpOWTAIIM, OCHOBHOE M BO30YXIECHHOE
COCTOSIHMSI aTOMa, TIHOpuaM3alMsl AaTOMHBIX oOpOuTaneil, HOH, MOJIeKyIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM OOBEM, YTIEPOIHBIN CKENeT, (PyHKIMOHAIbHAs
rpynmna, paaudkall, CTPYKTypHble (opmyibsl (pa3BepHYThIE, COKpAllCHHBIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTUYECKHA psAN, TOMOJOTH, YIIEBOLOPOBHI,
KHCIIOPOJ- M a30TCOJEpKAIllUEe OPraHUYECKHE COEOUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonnyeckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHUS
U TIpEeBpalICHUs] DSHEPIMM IIPU XUMHUYECKHX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XUMHUUYECKUX SBJICHUW; MPEACTABICHUS
O MEXaHU3MaX XHMHUYECKHX pEAKUUH, TEPMOJMHAMHYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aHMHOM BJIMSHUU aTOMOB W I'PYII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3¢ dekThl, opueHTanTsl | u Il pona);
(haKkTOIOTMYECKHE CBEIECHHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U OE€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWILIMX OPraHUYECKUX BEUIECTB B OBITY M IMPaKTUUYECKOU
JESTeIbHOCTH  4YeJIOBeKa, OOIIMX  HAayYHbIX  OPUHLUIAX  XUMHYECKOIo
MIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METaHOJIa, TepepabOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHIM,
yCTaHaBIUBAaTh MX B3aWMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATHUS MPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTH YMEHUM:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKUMUA U PACKPHIBATH UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEJACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO ©OajaHca »JTUX peakUuil, peakuuil HOHHOro oOMEHa IyTeEM
COCTABJICHMSI X MTOJIHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB JIJIsl WIUTHOCTPALUU
UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATH MPUHAICKHOCTh H3YYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEACICHHOMY
KJIacCy/Tpynne COeAVMHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMaTHYECKOM
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBbIC HA3BaHMS [JISI OTACIIBHBIX
IpeICTaBUTENIe OPraHMYECKUX BEIIEeCTB (ITHUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
STUJICHTIUKOIb, (eHON, (OpMaNbICTHII, aleTadbICTH], alleTOH, MypaBbHUHAS
KHUCJIOTa, YKCYCHAsl KUCIIOTa, CTEApUHOBAsA, OJICMHOBAsA, MaJIbMUTUHOBASI KUCTIOTHI,
[NIMIMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPENENsATh BUJ XUMHYECKOM CBS3U B
OpPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHasT W HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpMHUPOBAHHOCTh YMEHHUS TPUMEHSATH IMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKIIOAJIKAHOB, AJIKEHOB, aJIKaJIUCHOB,
aJKUHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB, CHUPTOB, AalbIAETHJOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YTIJI€BOJOB (MOHO-, JAW- M TMOJUCAaXapuiaoB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b ~ MEXKAY  HUMH  YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPXKJIAaTh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTraHUYECKUX COSUHEHUN OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBA3M), B3AUMHOI'O BJIMSIHUS AaTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKH YIJIEBOJOPOAHOTO
CeIpbsi (HedTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro IMepepadoTKu U
MPaKTUYECKOE MTPUMEHECHHE MPOYKTOB MEPEepadOTKU;

chOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/JaxX TMO3HAHUSI — HAONIOJACHUH, U3MEPEHHUH, MOJICIUPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh yMEHUS IPUMEHSITh OCHOBHbIE onepanuu
MBICIIUTEIILHON JIeATEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHUE, 00O0OlIeHHE,



CHUCTEMATHU3alINIO, BBIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIMIL;

c(hOpMUPOBAHHOCTh YMEHHUI: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHUMAaHUSl CYIIHOCTH MAaTEepUaJIbHOTO E€IMHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKON XUMHUU ISl OOBSCHEHUS U
IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

cOPMHPOBAHHOCTh YMEHHUW: TPOBOJUTH PACUCThI MO0 XUMHUYECKHUM
dbopMynamM ¥ ypaBHEHHSIM XUMHYECKUX PEAKIMi C UCIOJb30BaHUEM (DHU3UUECCKUX
BEIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKJICHHID XHMHUYECKOU
dbopMyJibl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX JJIEMEHTOB,
MPOAYKTaM CrOpaHMsl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHAITM3UPOBATh U OLIEHUBATH
C TO3UIMHA  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKa, CBSA3aHHOW C TepepabOTKOM
BEIIIECTB, UCMOJIb30BATh MOJIYYEHHbIC 3HAHUS VISl IPUHSITUS TPAMOTHBIX pPEIICHUN
po0JieM B CUTYyaIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN HKCIEPUMEHT (IMOJYYEHUE M HW3YyYECHHE CBOWMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pa3IMYHBIX KJIACCOB U
KHCJIOPOACOICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3alady MO PACIO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOIIOAECHUEM MPaBHII
O6e3omacHOro oOpaleHusi ¢ BeHeCTBaMU M J1a0OpaTOpHBIM 00OPYIOBaHUEM,
dbopMynHpoBaTh II€NIb HUCCIIENOBAaHUS, TPEJCTABIATh B pa3IuyHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUM:

COOJII0JIaTh MpPaBHJIa SKOJIOTMYECKH 1IeIecO00pa3HOTr0 MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBbs, OKpPYKaromei
MIPUPOTHON CPEJIbl U TOCTUKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEUCTBHUS Ha >KUBBIE OPraHU3MBI
OTIPE/ICJICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIci noka3zarens [1/1K;

aHAJM3UPOBATh 11EJIECOO00PA3HOCTh NMPUMEHEHUS OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb34,;

chOpPMHPOBAHHOCTh YMEHHUMN: OCYIICCTBIISITh IIE€JICHANIPABICHHBIA TIOUCK
XUMHYECKOW nH(OpMaIIMK B pa3IMYHBIX UCTOYHUKAX (HaydyHasl U y4eOHO-Hay4Has
JuTEpaTypa, CpeacTBa MaccoBoM MHpopManuu, MIHTepHET u npyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(]OpManuio, nepepadbarbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHudeckas
XUMUS» OTPaXKaroT:

chOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJIEHUW NPHUPOABLI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ pOJM B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUSI, B PEUICHUU TPOOJIEM SKOJOTMUECKOM, PHEPreTUYEeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUW MEIWIIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX
UCTOYHHUKOB SHEPTUU, B OOECIEUYEHHH PAIMOHAIBHOTO MPUPOJIOINOJIb30BAHUS, B
bopMHpOBAaHMM MHPOBO33PEHUS] U OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a Takke
AKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M HPHUPOAHOU
cpene;

BJIAJICHHE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArarolye IOHATHUS — XUMHYECKUH OJJIEMEHT, aToM, sJpO aroMma,
M30TOIIBI, DJICKTPOHHAs 000JI0OUKa aToMa, S-, P-, 0-aToMHBIE OPOUTAIIH, OCHOBHOE U
BO30Y)X/ICHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, OJJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOJHAs),
KpUCTAINIMYECKAs] PpEIICTKA, XUMHUYECKas pEaKUus, PpacTBOp, OSIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJICKTPOJUTHYECKAs [IUCCOLMALMA, CTENEeHb JAUCCOLMALUH,
BOJIOPOJIHBIA TOKAa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIIOBOU 3ddexT
XUMHAYECKON PEaKIU, CKOPOCTh XUMHUECKON PEAKLINNA, XUMUYECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHUS AIIEKTPOIUTHYECKOW IHCCOLUMALMMU, NEPUOAUYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUSI U
MIPEBPAILECHHS] SHEPTUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACMCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIME B OCHOBE IOHHMAaHUs
IPUYUHHOCTA U CHUCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMCHHBIC
IIPEACTABICHUs] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIDHOM H
HaIMOJIEKYJISIDHOM YPOBHSX; IIPEACTABICHHUS O MEXaHU3Max XUMHUYECKHUX
peakuui, TEPMOJWHAMUYECKMX UM  KHHETHYECKMX 3aKOHOMEPHOCTAX  MX
MIPOTEKaHUs, O XUMHYECKOM PABHOBECUHU, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX;
(akTOIOTUYECKUE CBEACHHUA O CBOMCTBAaX, COCTaBe, MOJYy4YeHUH M Oe30MacHOM
MCIOJIb30BaHUU BaKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOI
NESTEIPHOCTH  4YEJOBEeKa, OOUMX  HAay4YHBbIX  NPHUHIMIAX  XUMHUYECKOTO
IPOU3BOJCTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHA INPHU
ONMCAaHWH HEOPTaHWYECKHUX BEIIECTB U UX IIPEBPALLCHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY IS
cocrtaBieHUs: (GOpMyJl BELIECTB M ypPaBHEHUN XWMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BELICCTB;

Cc(pOpMUPOBAHHOCTb YMEHUS OINPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COECIUHEHMSX, BUJ XUMHUYECKOU CBSI3U (KOBaJECHTHA,
WOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEHICTKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJAa XUMHYECKONW CBSI3M M TUIA KPUCTAUIMYECKOM pEIIEeTKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

cOPMHPOBAHHOCTh  yYMEHMWI:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILIECTBA 110 UX COCTABY, XUMUYECKUE PEAKLIUHU 110 PA3ITUYHBIM [TPU3HAKAM (UHCITY
U COCTaBy peardpyrouux BEHIECTB, TEIIOBOMY A(PdeKTy peakiuu, U3MEHEHUIO
CTETNEHEW OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTalu3aropa M
ApYyTHE); CAaMOCTOATENBHO BBIOUPATh OCHOBAHUS U KPUTEPUU JUIs KJIacCU(PUKALUU
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINUECKOr0 3aKoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

Cc(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB M HMOHOB XUMHYECKHUX DJIIEMEHTOB NEPBOTO—YETBEPTOrO0 NEPHOMOB
[Tepuognueckoit  cucremsr  JI.H. Menaeneena, WCIIOJIB3Ysl  MOHATHA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPIETHUCCKHE MOAYPOBHW», «S-, P-, O-aToMHBIC
opOuTanm», «OCHOBHOE M BO30YKJICHHOE HHEPreTHUUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX
coeMHeHnd 1o nepuojgaM u rpynnaMm Ilepuonnueckoit cucremsr [ N.
MeHpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh ~yYMEHM: XapaKTepu3oBaTh (OMUCHIBaTh) OOIIHE
XUMHAYECKHUE  CBOWCTBA  BEUIECTB  PA3JMYHBIX  KJIAcCOB,  ITOATBEPKIATh
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIAY HEOPraHWYECKMMH BELIECTBAMHU C
OMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA MOCPEICTBOM COCTaBIECHUS IJIEKTPOHHOIO OanaHca
ATUX pPEaKUWi; pEeakuuidl HOHHOTO OOMEHa ITyTEM COCTaBJIEHHWS WX IOJIHBIX M
COKpAIlCHHBIX ~ MOHHBIX  YPaBHEHMH;  peakUud  THUAPOJN3a;  PEaKUUi
KOMIUIEKCO00pa30BaHus (Ha IpUMEPE T IPOKCOKOMIUIEKCOB LIMHKA U AIFOMUHMS);



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMA C Yy4EeTOM MX DHEPreTUUYECKUX XapaKTEPUCTHK, XapakKTep
U3MEHEHHSI CKOPOCTH XHWMHMYECKOW peaklMy B 3aBUCHMOCTH OT Pa3jINMYHbIX
(bakToOpoB, a TAaKXKE XapakTep CMEIICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aencTBuid (mpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEpPH30BaTh XUMHUYECKHE PEaKIIUH,
JeKalMe B OCHOBE IMPOMBIIUICHHOTO TOMYYEHUS CEPHOW KHUCIOTHI, aMMHaKa,
oOllue HayyHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTh
NPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHHSI PUCK-TIOJIB3a;

c(OpMUPOBAHHOCTh BIIAJCHUS CHUCTEMOW 3HAHUM O METOAaX Hay4YHOTO
MO3HAHUS SIBICHUW TPHUPOABI — HaOMIOIeHHEe, H3MEPEHHEe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peasbHBI U MBICIICHHBIH ), HCTIONb3yEeMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TH 3HAHUA MPU SKCIIEPUMEHTAILHOM HCCIIC0BAHNUHU BEILIECTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOLUMX MECTO B MPHUPOJE,
MPAKTUYECKOH JEeATEeIHbHOCTH YETIOBEKa U B TIOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBSA3h XUMHUYECKHX 3HAHUH C
MOHITUSMH W TIPEACTABICHUSMHU IPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOTO IOHMMaHUsI MaTepUaIbHOIO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYCThl: C HCIOJIB30BAHUEM
HNOHATUN «MaccoBasi JOJIs BELIECTBA B PACTBOPE» U «MOJIApHAsi KOHLEHTpALUs»;
Macchl BELIECTBA UM 00bEMa raza mno M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
UM 00BEMY OJTHOTO M3 YYacTBYIOUIMX B PEAKIMU BEIIECTB; TEIIOBOro sddekra
peakiuy; 3Hau€HUs BOJOPOJHOIO IOKa3aTessl pacTBOPOB KHUCIOT M WIEJIOUEd ¢
M3BECTHON CTENEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTa PEAKUUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
OTIPE/ICICHHOM MAacCOBOU J10JIel pacTBOPEHHOIO BEIIECTBA WJIU JaHO B M30BITKE
(uMeeT TpUMECH); AOJIM BBIXOJA MPOAYKTa pEaKIMH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OpPMUPOBAHHOCTh YMEHHIl: CaMOCTOSITENIFHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUH  JKCHEpUMEHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMeEHa,
NOJTBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIEIICHUE
CpelIbl PAcTBOPOB BEUIECTB C MOMOIIbI0 HMHIWKATOPOB, H3YUYCHHE BIUSHUS
pa3aMuHbIX  (AKTOPOB HAa  CKOPOCTb XUMHUYECKOW  pEaKluu, peUICHHE
AKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Meramiely u  «Hemertamis») ¢
COOJII0/IEHUEM TpaBUil OE30MaCHOTO OOpalIeHus! ¢ BEIECTBAMU U JIaDOPaTOPHBIM
o0opynoBanueM, (opmyaupoBaTh 1€Jdb HCCIEAOBAHMS, TNPEICTABIATH B
pa3nuuHoil dopMe pe3ynabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATh UX
JOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHHI: COOJTIOIaTh MPaBUJIa TTOJIH30BAHUS XUMUICCKOM
nocyao u JabopaTopHbIM O0OpYAOBaHHEM, OOpalleHHus C BEHIECTBAMU B
COOTBETCTBUHM C WHCTPYKIHSMHU IO BBIMOJHEHUIO JaOOPATOPHBIX XMMHYECKUX
OTMBITOB, JKOJIOTHYECKH IE€JIECO00pa3HOT0 TIOBEACHHUS B OBITY U TPYIOBOMU
NEATENBHOCTH B LEJSIX COXPAHEHUSI CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBATh ONACHOCTH
TOKCHYECKOTO JEHUCTBUS HA KUBbIE OPraHU3MBbI OMPEICIICHHBIX HEOPTaHMYECKUX
BEILIECTB, NOHUMAas cMbIch nokazarens [1/K;

chOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH LIE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(GOPMAIIMK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JuTEpaTypa, CpeacTBa MaccoBoi MHpopManuu, MIHTEepHET U Ipyrue), KpUTUYECKU
aHAJIM3MPOBaTh XUMHUYECKYIO0 MH(OpMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON Yy4eOHOH 3a1auei.
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10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
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Konrpoasnbie | IIpakTHueckue
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padoTsbI padoThbI
pecypchbl
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHUY€CKOl XUMHUH
[Ipenmer opranunueckoit xumuu. Teopus
11 CTPOCHHS OPTraHHUYECKUX coeuHeHuit A. M 8 bubmorexa HOK
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Wroro mo pazneny 8
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bu6mmorexa [IOK
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24 [TpupoaHbIe UCTOYHUKHU YTIEBOJAOPOIOB U UX 4 bubnnoreka [IOK
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but6mmoreka [JOK
2.5 r 4 1
AIOTCHIPOUSBOZHBIC YLIICRONOPOAOS https://m.edsoo.ru/d69df650
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Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUst
3.1 Crnuptsl. denon 11 1 bubamorexa [IOK
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KapOoHunbHbIE COCTMHEHUS: JIbACTUIBI U

but6mmoreka [JOK

3.2 keToHbl. KapOoHoBBIe KUCTOTHI. CIIOKHBIC 21 httos://m.edsoo.ru/d6adf650
a¢upsl. Kupbr
bub6mmoteka [IOK
33 YEIeBO/E o 1 https://m.eds00.ru/d69df650
Hroro mo pazneny 41
Pasnen 4. A3oTcoaepaxaiinue opraHnyecKkue coenHeHus!
bu6nmmoteka [IOK
4.1 AMHHBI. AMUHOKHCITIOTHI. benku 12 1 htts://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paznesn 5. BoicokomosiekysipHbie coeIMHEeHHs
5.1 BricokomonekysipHble COSAUHESHUS 6 bubmorexa [IOK
' yip s https://m.eds00.ru/d69df650
Utoro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 +14l1A
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11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne o/n P Kontpoannbie | IlpakTudeckue (wicpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teoperudyeckne 0CHOBbI XUMHU
Crtpoenue aroMa. [lepuoandecknii 3akoH
bubnmmoteka [IOK
11 u [lepuoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB /1. 1. Menneneena
12 Crpoenue BemecTBa. MHOroobpasue 1 1 bubmmoreka [IOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bubnnorexa [JOK
1. X 1 1
3 HMHHCCIHE peatiti o 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pa3nen 2. Heoprannueckasi XuMus
bubmuorexa [JOK
2.1 H 31 1 3
eMETALIBL https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
2.2 M 23 1 2
CTALIbL https://m.edso0.ru/2dd57f24
Hroro mo pazneny 54
Paznen 3. XuMus u ;KM3Hb
31 Meto1bl MO3HAHKS B XUMHUH. XUMHS U 9 bubmuorexa [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouanuyecTBO yacon
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3y4eHusi | 00pa3oBaTebHbIE PeCypChl
padoTbI padoThbI
[Ipenmer u 3HaueHME
OpraHNYE€CKON XUMUH,
1 MIPENCTABIIEHHE O 1 bubmorexa LHOK
P https://m.edso0.ru/3686e6f5
MHOT'000pa3uy OPraHuIeCKuX
COCIMHCHU I
DIJIEKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
2 1}3/(r)36p>1<z[é1({Hoe COCTOSTHHS ) 1 Bubmrorexa IIOK
y ’ https://m.edsoo.ru/0ce6fd4c
BanenTHbIC BO3MOXHOCTH
aToMa yriiepoaa
XumMu4deckas CBSI3b B
OpraHUYECKUX COCTUHEHUSX.
3 MexaHu3MbI 00pa3oBaHUs 1 bubmorexa [IOK
N p https://m.edso00.ru/8d39f5¢c8
KOBAJICHTHOMU CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus ctpoenus
4 OpPraHUYECKUX COCAUHCHUN A 1 bubmmorexa [OK
p a ) https://m.edso0.ru/9e595ch8
M. bytieposa
Buabl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAsL. 1 bubmuorexa LIOK
OnexkTpoHHbIE 3P PEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COEINMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U

6 CHUCTeMaTHYeCKast bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubmuorexa [JOK
OPraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUH PsiJI,
oOmras popmyina,

9 HOMEHKJIATypa ¥ U30MEpHS, bubmmoteka LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nYecKre 1 XUMHICCKHAE bubmnorexa [JOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxosx/ieHne aakaHoB B

11 MIPHPO i CrocoObI MoTydeHus bubmmorexa [IOK

PHPOAE. i https://m.edso0.ru/259b0a5b
Y IPUMCHEHHUE aJIKAaHOB
[uknoankaHbl: oOIIas
(dbopMyIa, HOMEHKIATYpa U

12 n3oMepusi, 0COOCHHOCTH but6mmoreka [JOK
CTPOCHUSA U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI MOJTYUYEHUS U
MIpUMEHEHHE

. bubnuoteka [IOK

13 Pemenne pacueTHBIX 3a/1a4 Ha 1

https://m.edsoo.ru/bf84d8eb
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https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

orpeiesieHUe MOJICKYJIIPHOM
(hOpMyJIbI OPraHuYECKOro
BEIIIECTBA [10 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISAIINX
B ero coctaB. CHcTeMaTH3alus
1 000011IeHrE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKHH PS/I,
obmras popmyrna,
HOMEHKJIATYPA, JICKTPOHHOE U

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOECHHUE https://m.edsoo.ru/273b0ale
Mouekyn. CTpyKTypHas U 1uc-
TpaHC-U30MepHs ATKEHOB
dusznueckrue 1 XUMHUUECKHE
15 cBoKicTBa ankeHoB. [IpaBuio bubmmorexa LHOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBa
16 Crioco0bl moyueHus u bubnmnoreka [IOK
IIPUMEHEHHE AJIKECHOB https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 TepMe "TTon GHI:/Ie STUJICHA U bubmorexa HOK
i . https://m.edsoo.ru/0941eed8
M3y4YEeHUE €ro CBONCTB
Pemenue pacyeTHBIX 331249 HA
18 oTpe/IeTICHUE MOJIEKYIISTPHOM bubnmnoreka [IOK
(bopMyJIbl OPraHUYECKOT0 https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaIUEHBI: COMPSIKCHHBIE,
M30JIMPOBAaHHBIC,
bu6nunoreka [IOK
19 KyMYJIHPOBaHHEIE.

OCOoOEHHOCTH NEKTPOHHOTO
CTPOCHHMS

https://m.edsoo.ru/04298c0a
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20 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
CONPSIKCHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CrniocoOsl mostyueHus: u bubmmoreka [IOK
IIPUMEHEHHUE AJIKaJIVCHOB https://m.edso0.ru/1aa81660
AJKUHBIL: TOMOJIOTUYECKUH PsIJI,
obmas ¢popmyia,

22 HoL;eHK?;aﬁy;a ANEKTPOHHOE U bubmmorexa LIOK

’ https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYI, pU3NYECKUe CBOICTBA

23 XUMHUYECKHE CBOMCTBA AJIKUHOB brosmorexa HOK

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

2 KauectBenHsbie peakiiuu Ha bubmuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 Crioco0bl moyueHus u bubnnoreka [IOK
MIPUMEHEHUE aJTKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacueTsl 1o

26 YPaBHEHHUIO XUMHYECKON bromrorexa LIOK

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

97 Cucremaru3zanus 1 00001eHe
3HAHUU TIO TeMe
ApeHBbI: TOMOJIOTHYECKHH PA/I,
obmas popmyna,

)8 HOMEHKJIaTypa. DIEKTPOHHOE U bu6muoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30I1a U TOIyoa,
ux (pusnyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA aPEHOB: bubmuoreka [JOK

peaKIuu 3aMeeHus

https://m.edsoo.ru/a44alaed
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XUMHUYECKUE CBOMCTBA apEHOB:

30 peaKIu MPUCOSTUHEHUS bubmmorexa LIOK
’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB O€H30:1a
31 Oco0eHHOCTH XUMHUYECKHUX bubmmoreka [IOK
CBOMCTB CTUPOJIA https://m.edso0.ru/d5018a54
Pemenue pacyeTHBIX 3a7a4 Ha
32 ONPEACIICHUE MOJIEKYISPHON bubnnoreka [IOK
(hOopMyIIbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA
33 Crioco0bl moyyeHus u bubnnoreka [IOK
MPUMEHEHHUE APEHOB https://m.edso0.ru/6f717d09
['eneTrueckas CBSI3b MEXIY
34 Pa3IMYHBIMH KJIACCAMU
YIJIEBOAOPOAOB
Pacuersl no ypaBHEHUSAM
35 XUMHUYECKHUX PEaKIIHi.
Cucremarusanus 1 o000IIeHNE
3HAHUM 1O TEME
36 [Ipuponnsiii ra3. [lonyrHsie
He(TAHBIE ra3bl
37 KaMeHHBI1 yrosp 1 NpoIyKThl bu6mmoreka [IOK
ero nepepaboTKu https://m.edsoo.ru/69b3398b
Hedtp u ciocoOs1 e
38 nelipa60TKH. [Ipumenenue bubmmoreka LIOK
https://m.edsoo.ru/21f9de78
MIPOJYKTOB NepepaboTKu HePTH
['eneTrueckas CBSI3b MEXIY
39 Pa3IMYHBIMH KJIacCaMu

YIJIEBOJIOPOIOB
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FaJ'IOl"eHOHpOI/BBOI[HBIC

40 YTJIEBOJIOPOIOB: JIEKTPOHHOE bubmmoreka [IOK
CTPOCHUE; PEAKLIMY 3aMEIIECHUS https://m.edsoo.ru/82bh4d759
rajgoreHa
JeicTBue menoueit Ha
raJIOTeHITPOU3BOHEIE.

41 Bzaumonetictsue
JIIUTaJOreHaJKaHOB C MAaTHUEM U
IIUHKOM
Cucremaruzanus u 00001IeHne

42 3HAHWMH 110 pa3aen bubmorexa LOK
" pasa " Y https://m.eds00.ru/20e89f22

Yri1eBog0po1bI

43 KonTponbnas paborta o teme bubmmoreka [IOK
"YrneBogopoasr” https://m.eds00.ru/95c9e298
[IpenenbHbIE OHOATOMHBIE
CIIUPTHI: TOMOJIOTUYICCKUH PSIJI,
o6mmasa ¢hopMyia, CTpOCHUE

44 MOJIEK (}1) 1230}1,\46 H;p bubmmorexa [JOK

¥, PHA, https://m.eds00.ru/df04c5cd
HOMEHKJIIATypa,
KJIacCU(pUKANUs, PU3NICCKUE
CBOMCTBaA
XUMHUYECKHE CBOIICTBA
45 IpeaeIbHbIX OJHOATOMHBIX bubmmorexa [IOK
pel a https://m.edsoo.ru/26ee34fe
CIIHPTOB
CrniocoOsl mostyueHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubnmorexa LHOK
p https://m.eds00.ru/484100000000000
CIHPTOB
47 [Ipocteie a¢upsr: bubnmnoreka [IOK

HOMEHKJIaTypa U U30MEpHUs,

https://m.edsoo.ru/c2c788b2
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0c00EHHOCTH (PU3UIECKUX
XUMHUYECKUX CBOWCTB

MHOroaToMHbIE€ CHUPTHI:
STWJICHTJIMKOJIb U TIIMIEPUH, UX

bubnuorexa [JOK

48
¢busnvecKkre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CrniocoOsI oNTyueHus: u

49 MIPUMEHEHUE h/}III;IoroaTOMHLIX bubmiorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoJI: CTPOCHUE MOJICKYIIBI,
50 q)nanecml;e CBOWCTBa ’ bubmorexa LIOK
' https:/m.edsoo.ru/2ce726f8
Tokcuunocts (heHomna
bubmuorexa [JOK
51 X i
MMIHCCKHE CBOHCTBA (eHosa https://m.edso0.ru/037ca5f9

59 Crioco6bl moyueHus u bubnmnoreka [IOK
pUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
ITpakTruueckas padora Ne 2.

53 Pemenne 3xcniepruMeHTaIbHbIX bu6moteka [LIOK
3ama4 no teme "CnupTtsl U https://m.edsoo.ru/fd0ced09
¢benossr"

54 CucremaTu3aius u 06001eHIE bubnmmorexa [JOK
3HaHUH MO TeMeE https://m.edsoo.ru/1810ch9b
Anpaeruapl U KETOHBI:

AJIEKTPOHHOE CTPOCHHE
55 KapOOHUJILHON TPYMIIbI; bu6mmoreka [IOK

TOMOJIOTHYECKHUE PSAbI, 001I1ast
bopmyna, n3oMepus u
HOMEHKJIATypa

https://m.edsoo.ru/b139beaa
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Anbneruasl 1 KETOHEL:

56 (hu3UYeCcKre CBOWCTBA; PEaKIIUU Eubmaorexa HOK
P https://m.edso0.ru/c887425¢c
MIPUCOCANHECHHUS
Peakmun oxkucieHus u
57 Ka4YeCTBEHHBIE PEAKIIHU Eubmaoreka LOK
P https://m.edso0.ru/a393baa9
aJbAETUI0B U KETOHOB
Crioco0sl nostyueHus bu6mmoteka [IOK
58
AJTBJIETHUJIOB ¥ KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPE/IEIIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [LIOK
0COOEHHOCTH CTPOCHUS MX https://m.edsoo.ru/fec0b113
MOJIEKYJT
H3omepusa 1 HOMEHKIATypa
P P bubmuorexa [JOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMHUYECKHUE CBOMCTBA
61 MIpeNeIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
e A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIOT
Oco0EeHHOCTH CBOMCTB
62 MYpPAaBbUHOMN KHCIIOTBHI. bubmuoreka [IOK
Mmoroo0pasue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
apoOMaTHYECKUX KapOOHOBEIX,
P P but6mmoreka [JOK
63 TMKapOOHOBBIX,

TUIPOKCUKApOOHOBBIX KUCIIOT.

[IpencraBuTeNn BHICIINX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/83a08773
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ITonsiTHE O TPOU3BOIHBIX

bu6nmmoreka [IOK

64
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoObl TOTy4eHHS U
65 pUMEHEHHE KapOOHOBBIX bubmmorexa [OK
https://m.edsoo.ru/7c065c9d
KHCJIOT
CrnoxHbIe YPUPHI:
TOMOJIOTHUECKUHN PsifI, 00IIIast bubnnoreka [IOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOuU3nYeCKre U XUMUIECKHUE bubmuoreka [JOK
cBOICTBa 2(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacueTHbIX 3a5a4: 110
YPaBHEHUIO XUMUYECKOMN
68 peaKIMu, Ha OTIpeJIeJIeHUe
MOJIEKYJISIPHOH (OPMYITBI
OpPTraHUYECKOTro BEIIEeCTBa
[IpaxTnueckas padora Ne 3.
69 Pemenne 3xcniepruMeHTalbHbIX bubmuoreka [LIOK
3anay o reme "KapOoHOBBIE https://m.edso0.ru/486671fb
KkucnoThl. CroxHblie 3¢upsbr”
XKupsl: crpoenue, puznyeckue
70 1 XUMUYECKHUE CBOMCTBA bubamorexa [TOK
https://m.edsoo.ru/al19c5b98
(ruapomnu3)
Oco0eHHOCTH CBOMCTB KUPOB,
7 coJiepKalIfX OCTaTKU bubnmnoreka [IOK
HETPEIEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
KucaoT. JKupsl B mpupoe
b K
72 Mpbuia KaKk COJIM BBICIIUX nomorexa LO

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, UX
morolee aeictrue. IlonsaTue o
CUHTCTHUYCCKUX MOIOIIINX
cpenctBax (CMC)

['eneTnueckas cBsi3b
YIJIEBOJIOPOIOB H

bubnuorexa [JOK

73
KHUCJIOPOJICOAECPKAIIUX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuersl mo ypaBHEHUSM
XUMHYECKUX PEAKIUI

75 Cucremaru3anus 1 0000IIeHHE bubnuorexa [JOK
3HAaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast XapaKTepUCTHKA

76 YIII€BOOB U KJIacCu(pUKanus bu6moteka [LIOK
yIIA€BOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJTUCaxapu/Ibl)

Mounocaxapuzbl: hpuzndecKue
77 CBOMCTBA U HAXOXIEHUE B Bubmorexa ITOK
https://m.edsoo.ru/b4bdda2d
IpUpoIe
IIpMeHeHue III0K036l, €€
78 SHAYCHIC B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KHU3HEEATSILHOCTH OpraHu3Ma
Jucaxapupl: caxaposa,

79 MaJbT03a U JIaKT03a. bu6nunoreka [IOK
Haxoxzaenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMECHCHHE JMCAXaPHIOB

80 [Tonucaxapumpl: CTpoeHHE bubmuoreka LIOK

MaKpOMOJIEKYJI, pU3UUECKUe U

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOIMCTBA,
MIPUMEHECHHE

[TonsiTHEe 00 UCKYCCTBEHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHbIX 3a1a4 Ha
82 ONpeAEIICHUE JOJIM BbIX0/1a bu6mmoreka [IOK
MPOJIYKTa PEaKLUH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
83 Cucremaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HaHUU 1O pa3ieny https://m.edsoo.ru/08d4364c
KontponbHas pabora 1o reme
84 "Kucmaopoaconepxarie bubnmorexa [IOK
P P " https://m.eds00.ru/42c6678e
OpTraHUYECKUE COCTUHEHUS
AMUHBI: K1accuduKarus,
CTPOSHHE MOJIEKYJI, 00IIas
85 (p(f) MyJa I/I30Mey ust B bubmiorexa LIOK
Py, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U PU3NIECKue
CBOICTBA
86 XUMUYECKHE CBOMCTBA bubmnorexa [JOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHHE aHUITUHA,
87 0COOCHHOCTH XUMHUUYECKUX buGnnorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOsl mosTyueHus: u
88 MIPUMEHEHNE a}J:II/I(baTquCKHX bubmmorexa [IOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIaTypa bubnmnoreka [IOK

U u3oMepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTOenbHbIE
MPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKHAE CBOMCTBA
AMHMHOKUCJIOT, UX

90 OMOJIOTHYECKOE 3HAUCHUE bubmmorexa [IOK
https://m.edsoo.ru/77df705a
aMHUHOKHUCIOT. CHHTE3 U
TUAPOJIN3 TICITHIOB
o1 benku kak npupoHbIe bubnuorexa [JOK
MIOJIMMEPBI; CTPYKTYPHI OCIIKOB https://m.eds00.ru/429e9899
bub6mmoteka [IOK
92 XuMHUYeCKHe CBOMCTBA OCITKOB
https://m.edso0.ru/6237306d
A3zoTconepkaniue
TeTEPOLIMKIIMUCCKUE
93 coe II)/IHGHI/IH HyxnennoBbie bubmorexa LIOK
g P YK https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHUE U
OmosoruYeckas poib
[IpaxTnueckas padora Ne 4.
Pemenue 3xcriepuMeHTaIBHBIX
94 744 110 TeMe bubmnorexa [JOK
" 8 https://m.edso0.ru/8e3c02d1
A3oTrcozaepxaiiye
OpraHN4YeCKHe COETUHEHNS"
[IpakTnueckas padora Ne 5.
95 Pemrenue skciepuMeHTATBHBIX bubnmnoreka [IOK
3amad o reme "Pacno3naBanue https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COeTMHEHUN"
KonTponbHas pabota o teme
96 "AzoTcoaepiKalue bubnmorexa LHOK
P " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHUS
97 OCHOBHBIC ITOHSITHUS XUMHH but6mmoreka [JOK
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BBICOKOMOJICKYJISIPHBIX
COEIMHEHHUH U METOABI UX
CUHTE3a — IMOJUMEPHU3AIUS U
MOJIMKOHAEH AU

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

IImactmaccel. YTwinsanus u

bubnuorexa [JOK

%8 nepepaboTKa MIacTuka 1 https://m.edso0.ru/82242e0f
DnacToOMEphl: HATYPaIbHBIN

99 CI/IHTeTI/I‘IepCKI/Ie Kz}?quH. 1 bubmmorexa LIOK

https://m.edso0.ru/246103ec
Pe3una
BonoxkHa: HaTtypanbHBbIE,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [LIOK
cunretndeckue. [loaumepsl https://m.edso0.ru/5963a601
CHEeIUaIbHOTO Ha3HAYCHUS
[IpaxTnueckas padorta Ne 6.

Pemenue skciepuMeHTAIbHBIX bubnmnoreka [IOK

101 1
3a1a4 o reMe "Pacno3naBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacC ¥ BOJIOKOH"

bubmnorexa [JOK
102 Hpomecyroutas arrectaiis 1 https://m.edsoo.ru/6a22b1e8
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne Hara muppoBbie
Tema ypoka Konrpoabusie | Ilpakruyeckue p
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
Xumuueckui 3uemMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
2 CtpoeHue 31eKTPOHHBIX 000JI0UeK 1 bubnnoreka [IOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukamnms XuMudecKux 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-oeMenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB 1O 1 bu6mmorexa [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(PUTYpAITUU AaTOMOB
5 BHGMGII-:TOB B OCHOE)HOI\ZP " 1 brbmmorexa [IOK
. https://m.eds00.ru/8149e846
BO30Y>KICHHOM COCTOSIHUT
6 DeKTpOHHBIE KOH(UTYypallii HOHOB. 1 Bbu6moteka LIOK
DNEKTPOOTPHUIIATEIILHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aK0H U
[Tepuoanueckas cuctreMa XUMHUYIECKUAX
7 snemenTtoB /1. V1. Menneneena, cBs3b ¢ 1 brbmorexa [TOK
N fl ’ https://m.edso0.ru/16957¢01
COBPEMEHHOW TEOpPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
8 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [IOK

VMU IIPOCTBIX U CJIIOXKHBIX BEILIECTB 10
IpyIIaM U IEPUOAAM

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CucreMaruzanus 1 0000LIEHUE 3HAHUM

bu6mmoteka [IOK

? 10 TEME https://m.edsoo.ru/8fad2942
Bunnr xumMuueckoii ¢Bsi3u. MexaHu3MEl

10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubmmoreka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeKMOJIeKYIISIPHBIE B3aUMOJIEHCTBUS
BaneHTHOCTD 1 BaJIeHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
Te€OMETPUYECKUM CTPOECHUEM

12 [IpencraBneHuss 0 KOMIIEKCHBIX bubmnorexa [IOK
COEMHEHHMSX: COCTAaB 1 HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOEKyISIpHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI bubnuorexa LIOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.

14 [IpencraBieHue 0 KOJUIOUAHBIX Bubmorexa IIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BBIpaKEHUST KOHIICHTPAITUH but6mmoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ ncmonp30BaHUEM

17 MOHATHH "MaccoBas HOJIsI bubnunorexka [IOK

nn

pacTBOPEHHOrO BeliecTBa'", "MoJsipHast
KOHIICHTpauus'"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bubnuorexa [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus v 0600111eHNEe 3HAaHUH bubmmoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora o remMmam
"Crpoenue aroma. [lepuonnyeckuit

20 3akoH U [leprnoandeckas cuctema bubnnoreka [IOK
XHMHYECKUX d1eMeHToB /I, . https://m.edso0.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTBa.
Mmuoroo6pasue BeriecTs"
Krnaccudukanus XuMUIeCKHX PEaKIiuit
B HEOPTaHUYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubnnoreka [IOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIpeBpAIeHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIUsIX
TernoBsie 23 HEKTH XUMHUUECKUX

22 peakiuii. TepMoxuMuyeckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

YpaBHEHHS
Berancnenus mo ypaBHCHUSIM

23 XUMUYECKUX PEaKIUN U bubnmorexa LOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYCCKIM YPAaBHEHUSIM
CKOpOCTh XUMHYECKOU PEaKIINH, €

24 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl

25 I'oMoreHHbI€ U T€TEPOTeHHBIE PEAKITUN

2% [IpakTuueckas padota Ne 1 mo Teme bubmuoteka LIOK

"BausiHue pazauuHbIX (pakTOpoB HA

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XMMHUUYECKOH peakiuuu"

OO6partuMbie 1 HEOOpPATUMBIE PEAKITHH.

bubnuorexa [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[TpakTuueckas padbota Ne 2 mo Teme
28 "Pf)nnsmne %niqﬂblx ¢daxTOpoB Ha bromiorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MIOJIOYKEHHE XUMHYECKOTO PABHOBECHSI
DNEeKTPOIUTHYECKAS JIUCCOIHAITHSL.
29 CI/IJII:HI:)IG u cialble SerKT :nHTLILI brbmmorexa [IOK
P ' https://m.edsoo.ru/5f766bdf
CreneHp qUCCOUAIH
Honnoe npousseneHue Bojpl. Cpena
30 BOJHBIX ECTBO (I)[B Bo oﬂo HI,II)I?IIL bubmorexa HOK
S POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'mapomm3 coneii. Peakinm,
31 1} ofeKan Ue B pacTBOpax bubmorexa LIOK
P B P p https://m.edsoo.ru/09d5a9hd
AJIEKTPOJIUTOB
[TpakTuyeckas padota Ne 3 o teme
32 "XuMHYecKue peakliui B pacTBOpax bubmorexa HOK
" https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCIUTENEHO-BOCCTAHOBUTEILHBIC
33 eakuu. BaykHennme OKUCIUTETU U bubmmorexa [IOK
PeaKIn. https://m.eds00.ru/56226060
BOCCTAHOBHTEIIN
34 MeTo/ 31eKTPOHHOTO (3JIEKTOHHO- bubnuorexa LIOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOoIN3 pacTBOPOB U PACILIABOB bubnmnoreka [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3aay pa3inyuHbIX TUIIOB bubmorexa HOK
AdLP https://m.edso0.ru/5a859d16
37 Pemenue 3a1au pa3iMuHbIX TUTIOB bubmuoteka [IOK
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https://m.edsoo.ru/5afa265d

38 CucreMaru3anus u 0000IIcHIE 3HAHUH bubmuoreka [JOK
o Teme "XuMuueckue peakuun' https://m.edsoo.ru/c161eb85
KonTponbHas pabota 1o teme bubmmoreka [JOK

39 " "

XUMHYECKUE PEAKLIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHnue HeMeTaIoOB B
[Teproauaeckoii cucTeMe XUMHYECKUX
40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK
o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckue CBONCTBAa HEMETAIIOB
AnoTponus HEMETAIUIOB (Ha IpUMepe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [IOK
POAd, CEPEL, P https://m.edsoo.ru/ef92c91c
yriaepoza)

42 Bognopoa: nonyuenue, pusndeckue u bubnuoreka LIOK
XUMHUYeCcKue cBorcTBa. ['mapuib https://m.edsoo0.ru/0aa8f613
l"aymorensl: HaX0XJIEHUE B TIPUPOJIE,

43 CIOCOOBI MOTYYEHHUS (pnanI;cEHe u bubmmorexa [IOK

YT, https://m.edso0.ru/4e223795
XUMHYECKHE CBOICTBA
l'anorenoBonopoasl. Baxneitmme
44 KHUCJIOPOJICOACPIKAIITNE COSAMHEHUS brbsmorexa HOK
POACOACPH AT A https://m.edso0.ru/6b3255e6
raJoreHOB
JlabGopatopHble U TPOMBIIIIICHHBIE

45 CHIOCOOBI TOTYYEHHS TaTIOTCHOB. bubnmnoreka [IOK
[IpuMeHeHue rajloreHoB U Ux https://m.edsoo.ru/6971aca4
COCIMHEHMI
[TpakTuueckas pabota Ne 4. Pemenue

P P bubnuorexa [JOK

46 AKCTIICPUMEHTAIIBHBIX 33724 110 TEME

"T"amorensr"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHusie u
MIPOMBIIIJIEHHBIE CTIOCOOBI MOTYYEeHHUS,

bubnuorexa [IOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHne KUCIOpoaa U 030HA

bu6mmoteka [IOK
48 OKCHIBI U IIEPOKCUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemenne 3aa4 pa3siandHbIX TUIIOB bubmorexa LHOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOKIE€HUE B IPUPOJIE,
50 CH§CO6H MOJTYYCHUS ¢)1343€1qu1<14€ " bubmorexa LIOK
YACHI, https://m.edsoo.ru/46afae16
XUMHAYECKHE CBOICTBA
bub6nmmoreka [IOK
51 CepoBogopo, cyabdhuIb
POBOZIOPOZ, CyIbhHA https://m.edso0.ru/7c875999
Kucnopoacoaepskaiye coequnHESHUS
52 CepBI ng)(SGJIIJHF:)CTII/IH CBoﬁCT:: CepHOM bubmorexa OK
PBI- p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
ITpakTruyeckas paborta Ne 5. Perienne

53 DKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmnorexa [IOK

" P . fl https://m.edsoo.ru/0afb05e4
Cepa u e¢ coeqMHEHUS
A3OT: HaXOXKJIeHUE B PUPO]IE,

54 CHOCOOBI TToNTyueHus1, GU3NIecKue u bubmuoteka [IOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepsxaiiue coequHeHUs

55 asora gCO6CHPII)OCTI/I CBOWCTB a30THOH bubmorexa LOK

) https://m.edsoo.ru/e2965afe
KUCJIOTBI
56 [IpuMeneHue a30Ta U €ro COeUHEHUH. bu6nmnorexa [IOK

A3OTHBIE Y100pEHHS

https://m.edsoo.ru/129f5059
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dochop: HAXOKICHHE B IPUPOJIEL,
CTIOCOOBI MOJTyUeHHUs, PU3UUECKUE U

bubnuorexa [IOK

57
XUMHYECKHe cBoiicTBa. Docduubl u https://m.edsoo.ru/9a6b43ec
bocoun
Oxcunsl dpocdopa,

58 (bOC(i)Ho c((l)) eq)xcz ue kucnotel. Conun bubmmorexa LIOK

p )i[ prratl JOTRL -0 https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coequHeHmnil. @ochopHbie yIoOpeHus https://m.edsoo.ru/a218070a
[TpakTruyeckas pabota Ne 6. Pernenne

bubnnorexa [JOK

60 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe

" " https://m.edsoo.ru/8175ac3f
A3oT 1 pochop 1 ux coenuHEeHUS
Yraepoa: HaXOXKJIEHHE B IPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnnoreka [IOK
(bu3nuecKre U XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/1eb19f%e
MIpUMEHEHHE
Oxcup yraepona(Il), oxcu

62 ne I([)y;(l\lj) : (OJI)LHa;I KiCHOTa uee bubmmorexa [IOK
YHICpOA 28 https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3a1ay pa3uyuHbIX TUIIOB bubmmorexa [IOK

AdP https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHue B MPUpPOJIE,
64 Cl'I[)OCO6BI 0JT CHHI/ISI (pmntr{)ec}zcnﬂe u bubmmorexa LIOK
ye o https://m.edso0.ru/143558ab
XUMHYECKHE CBOWCTBA

65 Oxcun kpemuus(IV), kpemHueBas bubmuoteka [IOK
KHCJIOTa, CUITUKATHI https://m.edso00.ru/3170e7b1
[IpumeneHne KpEMHHUS U €TO bubmorexa [OK

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

coeguHennil. CTEKIO, €ro Mojay4yeHue,

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



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BUJBbI CTCKJIA

67 Pemtenue 3a1ad pa3anyHbIX TUIIOB bubnmnorexa [IOK
AaTp https://m.edsoo.ru/b624f801
68 CucremaTu3anus v 00001IeH1Ee 3HAHUH bubmmoreka [JOK
o teMe "Hemeramasr" https://m.edsoo.ru/6e864db5
69 KonrtponbHas paboTa o teme bubnuorexa [IOK
"Hemeramie!" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOU bubmmoreka [JOK
paboThI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/2b7e9510
[TosnoxeHue MeTauIoB B
[Teprnoandeckoii CUCTEME XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubnmorexa [JOK
’ RS https://m.eds00.ru/9839c16c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
Oo6mue huznuecKue CBOMCTBA
72 MeTI:JIJqul; IIpnMeHeHnEe METAILIIOB B bubmorexa LOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Crnnasel metasuioB. Kopposus bu6moteka LIOK
METAJIOB https://m.edso0.ru/42b872e3
74 Pertennie 3amau pa3anyHbIX TUIIOB Bubmorexa IIOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKUHN DA HAIPSHKEHUN
75 MeTaJIEOB Oo6mue cnorc):ol6lbl H(E)J'I €HUS bubmorexa LOK
- o i https://m.edsoo.ru/94eb377a
METAIUIOB
O6m1as xapakTepucTrka Metauion |A-
76 rpynisl [leppoanyeckoit cuctemsl bubmmoreka [IOK

XUMHYECKHUX AieMeHToB. HaTpuii u
KaJlui: mony4eHue, Gu3nyeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB M MX COSTUHECHUN

O6mas xapakrepuctrka metaiios |A-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnuorexa [IOK

" KaJIbIMNA: TIOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKécTKoCTh BOJIBI M CITOCOOKI €¢ bubnnorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHU: TTOJTydeHUe, GU3UICCKHUE U bubnnoreka [IOK
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmdorepHbIe CBOICTBa OKCHUIA U

80 TUAPOKCH/IA aTIOMUHHS, bubmuorexa [JOK
TUAPOKCOKOMILUIEKCHI aJIFOMUHMS, UX https://m.edso0.ru/5d12d318
MIpUMEHEHHE

81 Pemenue 3ama4 pa3nMyuHbIX THIIOB
ITpakTuyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MeTasutbl TJIaBHBIX TIOATPYIIIT

OO11ast XxapakTepHCTUKA METAJUIOB

83 no6ouHbIX noarpynn (b-rpymm) bu6mmoreka [IOK
[Tepuoanueckoit CUCTEMBI XUMUYECKHUX https://m.edso0.ru/610d7431
3JIEMEHTOB
dusnueckue 1 XMuMHUYECKUE CBOUCTBA

84 XpOoMa 1 ero COeTMHEHUH, UX Bubmorexa IIOK
HpUMEHEHHE https://m.edso0.ru/9911bef3

85 Baxueiime coeTMHEHUST MapraHiia. but6mmoreka [JOK
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IlepmaHranar xanus, €ero
OKHCJINTENIbHBIE CBOMCTBA

https://m.edso0.ru/039d69c8

dusnueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoteka [IOK

86 ’)Keje3a u ero coequaenuii. [lonyuenue
A i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
dusnueckue U XUMHYECKHUE CBOMCTBA
87 MEIU U €€ COeOUHEHN, UX buGnnorexa [IOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHEHHE
dusnueckue U XUMHYECKUE CBOMCTBA
a8 [IMHKA U €r0 COeIUMHEHHH, X bubmuorexa [JOK
IIpUMEHEHHE. | 1IPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktuyeckas padota Ne 8. Pernenne
bubmuorexa [JOK
89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertaibl TOOOYHBIX MOATPYII
90 Pemrenne 3aga4 pa3andHbIX TUIIOB bu6morexa LHOK
Aatp https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATH3ALIUS
91 U3YYEHHOTO MaTepHaja 1o TEMe bubmorexa LHOK
" Y " P https://m.edsoo.ru/e91fe975
Metamibl
92 KonTponbHas paborta 1o teme bubmuotexa [LIOK
"MeTtamis!" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yJbpTaTOB KOHTPOJIBHOM bubnuorexa LIOK
paboTHI, KOPPEKITHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
94 YCTONYHMBOTO PA3BUTHUS YEITOBEUECTBA. bubnunorexka [IOK

IlonsTue o HAayYYHBIX MCTOHAX
HUCCICI0OBaHNs BCUICCTB

https://m.edsoo.ru/080fe1f0
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HayuHble npuHIUIBI OpraHu3alnuu

05 XUMHUYECKOTO MTPOU3BOICTBA. 1 bubmmoreka [IOK
[IpombliieHHBIE CIOCOOBI TOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUINNX BEILECTB
XUMUYECKOe 3arpsi3HeHue

96 OKpY>KaloIien cpesibl U ero 1 bubmmorexa LIOK

https://m.edsoo.ru/9f11bf51

MIOCJICAICTBUS

97 XUMHS ¥ 3JI0POBBE YEIIOBEKA. 1 bubmuorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721

08 Xumust aiu. Pons Xxumuu B 1 bubmuoreka [JOK
o0ecrieYyeHn MUIIEBON 0€301MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdroMepHbie 1 bu6mmoteka LIOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENILCTBE. BaxkHenme

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1 bubnnoreka [IOK
Marepuaibl. XUMHUs B CEIbCKOM https://m.edso0.ru/61e69003
XO35UCTBE.

101 [TpomexxyTo4Has artectanus B popmare 1 bubnunoreka [IOK
EI'D https://m.edsoo.ru/fd39587d

102 [IpomexyrouHas aTrecraius B popmare 1 bubmmoreka [JOK
EI'D https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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