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IHOACHUTEJIBHASA 3AIIMCKA

Paboyas nporpamma o XMMHU Ha YPOBHE CpPEeIHEro 001ero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit Denepanuny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHs (enepalibHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEr0 OOIIero
obpazoBanusi(POIl COOQO), mpencraBieHHbIX B DenepaibHOM TrOCyIapCTBEHHOM 00pa30BaTEbHOM
crangapre COO, c¢ yuérom KoHuenmuu mpernopaBaHusi ydeOHOro mpeaMera «XHUMHUSA» B
oOpasoBaTenbHBIX opraHu3aiusax Poccuiickoit denepanun, peaausyomnuX OCHOBHBIE 00pa30BaTEIbHBIC
MPOTPaMMbl, U OCHOBHBIX MOJOXEHUN «CTpareruu pa3BuTUsl BocnuTaHus B Pocculickoit deaepanuu Ha
nepuon 1o 2025 rona» (Pacnopsixenue IIpasurenscrea PO ot 29.05. 2015 Ne 996 - p.).

XvMHS Ha ypOBHE YINIYOJIIEHHOTO M3YYEHHs 3aHUMAaeT BaXHOE MECTO B CHCTEME €CTECTBEHHO-
HaygHoro oOpasoBanms ydammxcs 10—11 xmaccoB. M3yuenue mpemmera, peaqn3yeMoe B YCIOBHSIX
QG epeHIIMPOBAHHOT0, MPOGUIBHOTO 00y4eHUs, MPU3BAHO 00eCnednTh O00I1e00pa30BATENbHYI0 H
OOIIEKYIbTYpHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIBI, HEOOXOAMMYIO Ul aJanTalud MX K OBICTPO
MEHSIOLIUMCS] YCIIOBUSIM JKM3HU B COLIMYME, a TaKXkKe JUId MPOJOKEHHUs OOyueHHUsi B OpraHU3alusix
npodeccuoHanbHOTr0 00pa30BaHus, B KOTOPBIX XUMUS SBISETCS OJHON W3 MPUOPUTETHBIX TUCIUILINH.

B nmporpamme 1o xumMuu HazHAuYEHUE NpeaMeTa « XUMHUSD MOydaeT MOoAPOOHYI0 HHTEPIPETALHIO B
COOTBETCTBUU ¢ ocHoBomoaratoummu noyoxenusmu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEIIEH,
COJIep)KaHusl, pe3ylbTaToOB OOy4YeHHs] W TpeOOBaHMH K YPOBHIO TOJITOTOBKU BBITYCKHUKOB.
CBHIETENHCTBOM TOMY SIBJISIIOTCS CJIEYIOIIME BHITOIHAEMbIE TPOrPaMMOil 10 XUMUN (QYHKIIUU:

e UHQOPMAIIMOHHO-METOAWYECKAsl,  peaju3aluus  KOTOpod  oOecreyuBaeT  IMOJIy4YEHHE
MPEJICTaBICHUS O IIeNIAX, COJAEp>KaHuu, o0mIeil cTpareruu oOydeHusi, BOCOUTAHUS U Pa3BUTHUS
00y4aromuxcst CpeCTBAMU MPEIMETA, U3Y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

® OpraHM3alMOHHO-IUIAHUPYIOWIAs, KOTOpas IMPEIyCMaTpUBAET OIpPEAEICHUE: IMPUHIUIIOB
CTPYKTYPUPOBAHUS M MOCIIEI0BATEIBHOCTH M3YYEHHsI y4eOHOro Marepuasia, KOJIHMYeCTBEHHBIX
U KaueCTBEHHBIX €r0 XapaKTEPHCTHUK; MOIXOM0B K (POPMHUPOBAHUIO COJCPKATEIBHON OCHOBBI
KOHTPOJISI W OLCHKH OOpa30BaTEeNbHBIX JOCTIDKEHHH OOy4aromuxcs B paMKax HMTOTOBON
aTTecTaluuu B (hopMe €AMHOTO TOCYIapCTBEHHOTO HK3aMEHa M0 XUMUH.

[Tporpamma asist yrinyOI€HHOTO U3yYEHUS! XUMUU:

® YCTaHABIMBAE€T WHBApHAHTHOE TPEIMETHOE COJIep)KaHue, 00s3aTelnbHOE M1 HU3YYCHUS B
paMKax OTAEIbHBIX Mpoduieid, mperycMaTpruBaeT pacipeielieHue U CTPYKTYPUPOBAaHUE €ro I0
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3ieiaM Kypca;

e 1aéT MTpUMEpPHOE paclpeieiieHHe Y4eOHOTO BPEMEHH, PEKOMEHIYEeMOro [UIs W3Y4YEeHUs
OTJICTIbHBIX TEM;

e [pelaraeT NPUMEPHYI0 MOCIENOBATEIbHOCTh H3YYEHHsI Y4eOHOTO MaTepuayia ¢ y4&ToM
JIOTUKU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e aéT METOAUYECKYI0 MHTEpPIpEeTalMIO Iefiell M 3ajad M3ydeHus MpeaMeTa Ha YriyOnEHHOM
YpOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHEro OO0IIero oOpa3oBaHUf,
COJIEp)KaTeNbHON  XapaKTePUCTUKH  IUIAHUPYEMBIX  pPE3yJIbTaTOB OCBOCHHUS  OCHOBHOM
o0pa3oBaTeNbHON  MPOTPaMMBI CpeIHero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), a TAKXKE ¢ YIETOM OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHBIX
JIEHCTBUI 00y4aromerocs o OCBOSHUIO COJEPKaHMsI MPeIMETa.

[To BceM Ha3BaHHBIM MO3HULMSIM B MPOrpaMMe MO XMMHU MPeIyCMOTPEHa MPEeMCTBEHHOCTH C

o0yyeHHeM XHMUU Ha YpPOBHE OCHOBHOTO o0O0mero ooOpa3oBaHus. 3a MpeneinaMud YCTaHOBJICHHOM
MPOrPaMMOii TT0 XUMUU 0053aTeNbHON (MHBAPUAHTHOM) COCTABIISIONICH COepKaHusI yIeOHOTO MpeIMeTa



«XuMHU» OCTAETCSI BO3MOXHOCTh BBIOOpa €ro BapUATUBHOM COCTaBIAIONIEH, KOTOpas JIOJDKHA
OIPENENATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOIO IPOQuIIs 00ydeHusl.

B cootBerctBuM ¢ koHmentyaiabHbIMUA TonokeHussMU PI'OC COO o Ha3zHaYeHUU MOPEAMETOB
6a30BOro u yriayOi€HHOro ypoBHEW B cucteme Mu(EpeHIIMPOBAHHOTO 00Y4YeHHUsI HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUS XHWMHS HAa YpPOBHE YIIyOJNEHHOTO M3Yy4YCHHMsI HANpaBiIeH Ha pealHn3aluio
IIPEEMCTBEHHOCTHU C MOCIEIYIOIUM 3TArloM MOJIy4YE€HUs] XUMHUUECKOro o0pa3oBaHUs B paMKax M3y4eHHs
CHELMANbHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUMX AMCLUUIUIMH B By3aX U OpPraHU3aLUAX CPEIHEro
npodecCHOHATBLHOTO 00pa3oBaHusA. B 3TOH CBs3uM M3ydyeHHe MpeaMmera «XUMHUS» OPHUEHTUPOBAHO
NPEMMYIIECTBEHHO Ha pAaCIIMpeHHE U YriyOJeHHe TEeOPEeTUYEeCKON M IMPaKTHYECKOW MMOITOTOBKH
0o0ydJaromuxcsi, BBIOpABIIMX ONpeaeaEHHbIA Tpodwib 0O0y4eHHs, B TOM 4YHCJIE C TEPCIEKTUBON
HOCJEAYIOEro IMOJYyYeHHs XHUMHYECKOro oOpa30BaHMs B OpraHu3alusx Npo(decCHOHAIBLHOTO
oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yabTaTaM OCBOCHHS
denepanbHOl 00pa30BaTENBLHON MPOTPaMMBI CpeAHEro o0Imero oOpa3oBaHUS H3yUEHUE MpeaMeTa
«XUMHUS» OpPUEHTHPOBAHO TAaK)K€ HA pelIeHHe 3aJad BOCHMTAHUSA M COLHUAIBHOIO Pa3BUTHS
oOyuaromuxcsi, Ha (POPMUPOBAHHE y HUX OOILEUMHTEIUIEKTYyaJIbHBIX YMEHUH, YMEHUIl palMoHaIN3allu
yueOHOro Tpyaa U OOOOMIEHHBIX CIIOCOOOB JAEATEIBHOCTH, WMEIONINX MEXKIUCIUTITMHAPHBIM,
HaJIIPEIMETHBINA XapaKTep.

CocraBnsromuMu  npeaMeTa  «XHUMHUS» Ha ypOBHE YINIYOJIEHHOTO HW3YYEHHUsS  SABISIOTCS
yrnyonéHuble Kypcbl — «Opranuueckas xumus» M «OOmas u HeopraHuueckas xumus». [lpu
OTIpeNIeIEHUH MOJIX0A0B K OTOOPY U CTPYKTYPHOM OpPraHU3alMK COAEPIKaHUS STHX KYypPCOB B IPOrpaMMe
10 XMMHUU 32 0OCHOBY NpUHATHI nonoxkeHns GPI'OC COO o paznuuusx 0a30BOro U yriayOnEHHOTO ypOBHEH
U3y4eHHs IIpeIMETA.

OcHoBy cozaepkaHusi KypcoB «OpraHuueckas xumus» U «OOmas ¥ HeopraHuyecKas XHMUS)
COCTaBJISIET COBOKYITHOCTbH NMPEIMETHBIX 3HAHUN U YMEHUI, OTHOCSAIIMUXCS K 6a30BOMY YPOBHIO U3yUCHHS
npeaMeTra. JTa CUCTEMa 3HAHMW IOJIyYaeT ONpEAesIEHHOE TEOPETUYECKOE OMOIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbImIMKA 00BbEM  (PAKTOJOTHYECKOTO Marepuana. Tak, Ha
yIIIyOJ€HHOM YpOBHE H3y4YeHMs IpeaMeTa OOecleueHa BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMUYCHHMS
00béMa 3HAHMH O XMMHUYECKHUX 3JEMEHTaxX M CBOWCTBAX MX COCAMHEHUI HAa OCHOBE PACIIMPEHUS H
yIIIyONeHHsI TIPEICTABICHUH O CTPOSHUH BEIECTBA, XUMUUYECKON CBS3U M 3aKOHOMEPHOCTSIX MPOTEKAHMS
peakIuii, paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHYECKOM KMHETUKM M TEpPMOAMHAMHUKHU. 3ydyeHue
NEpUOIMYECKOro 3akoHa u [lepuoguueckol CHCTEMBI XUMHUYECKHMX JJIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IPEJACTABICHUSIX O CTPOCHMHM aToMa. XHUMHUYECKas CBA3b
OOBSICHAETCS C TOYKU 3PEHUS YHEPTeTUUECKUX U3MEHEHUH MpH e€ 00pa30BaHUM M Pa3pyLICHUH, a TaKXKe
C TOYKM 3pEHHs] MEXaHU3MOB e€¢ 00pa3zoBaHMs. V3yueHne TUIIOB peakiuil JonoaHseTcs (popMUpOBaHHEM
IPEICTaBICHUN 00 MEKTPOXUMUYECKHUX MPOLECCaX U JIEKTPOJIM3€E PacIuIaBOB U PacTBOPOB BelecTB. B
Kypce OpPraHMYEeCKOH XMMHHU NPH PACCMOTPEHUU PEAKIIMOHHOM CHOCOOHOCTU COEIMHEHMH Yyaemsercs
0ocoboe BHUMaHHE BOMPOCaM 00 AIIEKTPOHHBIX PPeKTax, 0 B3AUMHOM BIUSHUHM aTOMOB B MOJIEKYJax H
MEXaHU3MaxX peaKLyi.

Ocoboe 3HaueHne UMEET TO, YTO HA COJEPKAHUE KYPCOB XUMHH YINIyOJEHHOTO YPOBHSI M3Y4EHUS
JUI KJIACCOB ONpeAeNEHHOro npoduis (riaBHbIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep IOMOJHEHUH K
o0miell cuctemMe NMperIMETHBIX 3HAHMI) OKAa3bIBAIOT BIMSHUE CMEXHBbIE NpenMeTsl. Tak, Hampumep, B
COJIepKAHUU TIpeMeTa JJIsl KJIACCOB XUMHKO-(hM3nYecKoro npoduist 6onplioe 3HauYeHHe OyIyT UMEThb
3JIEMEHTHI y4eOHOro Matepuana no oouied xumuu. Ilpyu n3ydeHun npenMera B JaHHOM Cllydae akLEHT
OyzeT cieiaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOITHOCTh 3aKOHOB W TEOPUU B XUMUU U B (PHu3HKe:
aTOMHO-MOJICKYJISIpHAasi TEOpHsl (MOJIEKYJIsipHAas Teopusi B (PHU3UKE), 3aKOHbI COXPAHEHHS MAaCChl U
SHEPIUH, 3aKOHBI TEPMOIMHAMHKH, SJIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.



B 10 e Bpems B colep)kaHUU IpeaMeTa JUisl KJIacCOB XHWMHUKO-OMOJIOTMYECKOro Mpoduis
OonbpmMi  yHenpHBIM Bec OyaeT HMMETh oOpraHuydeckas XuMus. B sToMm cimydae mnpenocraBiisercs
BO3MOXXHOCTh Jig Ooyiee OOCTOSITENIBHOTO PACCMOTPEHHUSI XUMHUYECKOW OpraHu3alluu KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K MIPUMEPY, TaKUE CTPYKTYPHBIE KOMITOHEHTBI, KaK
JUNHABI, OCNKH, YTIIeBOABI, HYKJIECHMHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHHS O COCTaBE M CBOMCTBAaX
IIPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIYXKAaT OCHOBOW ISl U3YYEHUS CYIIHOCTH
nporueccoB (pOTOCUHTE3a, AbIXaHUS, MUIIEBAPEHUS.

B mnane ¢opmMupoBaHHMS OCHOB HAYYHOTO MHMPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX METOI0B
MO3HAHUS U OIbITAa MPAKTUUYECKOrO0 MPUMEHEHHUs HAy4YHbIX 3HAHMM H3ydeHHUE MpeaMera «XUMHs» Ha
yriay0iIEHHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C YUEOHBIMH IMpeIMeTaMH, BXOIAIINMU B
cocTaB MpeAMETHhIX obnactell «EcTecTBeHHO-HAy4HbIE PEeaMEThl», «MarteMaTtuka U HHPOpMaTHKa» U
«Pycckull A3bIK U JIUTEPATYPAY.

[Ipu m3ydenuu ydeOHOro mpeamera «XHUMHUS» Ha YIIIyOJEHHOM ypOBHE TakXke, Kak Ha ypOBHE
OCHOBHOTO M cpeaHero obmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadell IMEpPBOCTEIIEHHOM
3HAYUMOCTH fBIIAETCS (POPMHUPOBAHHE OCHOB HAYKH XMMUHU KaK 00JACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON AESATETbHOCTH YEJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MUPOBOHM KYJbTYphl. Pemienue 3toi
3aJa4M Ha yriIyOJIIEHHOM YpOBHE U3YU€HHUS MpeIMeTa MpenoiaraeT peaan3alnio Takux 1efieH, Kak:

e (QopmupoBaHuE TMpEACTaBICHUI: O MaTepualbHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MTO3HABAEMOCTH SIBICHUA NPHUPOABL, O MECTE XUMHUU B CHCTEME ECTECTBEHHBIX HAayK M €€
BeJylieil poiau B 0OecleyeHUH YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA: B PEUICHUH MpoOiieM
IKOJIOTMUYECKOH, JHEPTETUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3IaHUN
HOBBIX MAaTEpPHAJIOB, HOBBIX WCTOYHHKOB OJHEPrUM, B OOECHEYECHHH pPANHUOHAIBHOTO
PUPOIONOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUST M OOUIeH KyIbTypbl YeloBeKa, a
TaK>Ke KOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBbIO M PUPOJHON CpeE;

® OCBOCHHME CHCTEMBl 3HAHUU, JEKAIUIMX B OCHOBE XMUMHUYECKOW COCTABISIOIIEH €CTECTBEHHO-
HAay4YHOM KapTHHBI Mupa: (yHIAMEHTANbHBIX TOHSATHH, 3aKOHOB M TEOpPUH XHUMHUH,
COBPEMEHHBIX MPEJCTaBICHUN O CTPOCHUU BEIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJIMOJICKYJIIPHOM, 0 TEPMOANHAMUYECKUX u KUHETHYECKUX
3aKOHOMEPHOCTSX NPOTEKaHUsI XMMUYECKUX PEAKIUN, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHIUIAX XMMHUECKOTO POU3BOCTBA;

e (dopmupoBaHue y OOYYAIOIIMXCS OCO3HAHHOTO TOHUMaHMA BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHWUHA ISl OOBSICHEHUS KIFOYEBBIX UACH M MPOOJIEM COBPEMEHHOW XUMHUH, IS
OOBSICHEHUS M TPOTHO3UPOBAHUS SBICHUI, HMEIOINIMX €CTECTBEHHO-HAYyYHYIO MPHUPOLY;
PaMOTHOTO pelIeHHs MPoOsieM, CBSI3aHHBIX C XUMUEH, TPOTrHO3UPOBAHUS, aHAIN3A U OL[EHKU C
MO3UIIMA  DKOJIOTUUECKOW OE€301acCHOCTH TOCIEJICTBUM OBITOBOM U  TMPOW3BOJCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C XMMHWYECKUM IIPOU3BOACTBOM, HCIIOJIB30BAHUEM H
nepepaboTKOM BEIIECTB;

e yrayOJjeHue IpeaCTaBICHU O HAyYHBIX METOJaX MO3HaHMsI, HEOOXOAUMBIX AJIs MPUOOpETeHUS
YMEHHUIM OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBSCHEHUS XUMHUYECKUX SBJICHHM, MMEIOLINX
MECTO B IIPUPOJE, B IPAKTUYECKOMN AEATEIBHOCTU U TOBCEAHEBHOM KU3HU.

B muane peanuszanuy mnepBOOYEPEIHBIX BOCIHTATENbHBIX U Pa3BUBAIOMIMX (DYHKUIMUN I1€TOCTHOMN
CUCTEMBI CpeJHEero o0Iero oopa3oBaHusl IPU U3YUYEHUHU MpeaMeTa «XUMUs» Ha yriayOlEHHOM YpOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKHE IeNIU U 33a]auH, KaK:

e BocnUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBJICHUH NPUPOIBI, YBOXKEHHUS K MpOIEcCy
TBOPYECTBA B 00JIACTU TEOPETUUYECKUX U MPUKIAIHBIX UCCIEI0BaHUN B XUMUU, (POpMHpOBaHUE
MHUPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;



® pa3BUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTDOJIO W
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, WHTEUICKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OPMHPOBAHHWE Y HHUX CO3HATEIBHOTO OTHOILEHHS K CaMOOOpa3OBaHHIO U
HEMPEPbIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEHIHON NMpodecCHOHATbHON U 00LIeCTBEHHOU
JeATEIFHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase K13HH;

e (QopmupoBaHMe yMEHHMH W  HAaBBIKOB pPa3yMHOTO MPHUPOAOIOJB30BAHUS, Pa3BUTHE
DKOJIOTMYECKON KYIbTYpBI, MPHOOPETEHUE OIBbITa OOIIECTBEHHO-TIONE3HON SKOJOTHYECKOH
JIESITEIIbHOCTH.

OO61iee yuCiIO YacoB, MPEAYCMOTPEHHBIX ISl M3YYEHHMsS] XUMHUHM Ha YriyOJEHHOM YpPOBHE CPEIHEro
obmero oopa3oBanusi, cocrapisieT 204 gacos: B 10 kimacce — 102 vaca (3 yaca B Heento), B 11 kmacce —
102 gaca (3 yaca B HEZIETIO).



COJEPKXAHUE OBYYEHUA
10 KJIACC

OPT'AHNYECKAS XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCKOM XUMHH.

[IpenMer ¥ 3HAYEHHWE OPTraHUYECKOW XUMUH, NPEICTABICHHWE O MHOT0O0pa3UH OPraHHUYECKUX
COCIUHEHUM.

DNEKTPOHHOE CTPOCHHE aTOMa YIJepoAa: OCHOBHOE M BO3OYKIEHHOE cOCTOsHUA. BaneHTHbIE
BO3MOXXHOCTH aToMa yriepojaa. XuMUYeckas CBs3b B OPraHHMYECKUX COECTUHEHUSX. TUIbl THOpUIN3AIUN
aTOMHBIX opOuTainell yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOM CBS3UM (OOMEHHBIH M JOHOPHO-
aKUENTOPHbIH). TUITBI TepeKpbIBaHUS aTOMHBIX OpOUTaNeH, - U T-cBsA3u. OAMHapHAsA, IBOWHAS M TPOWHAs
cBs13b. CriocoObl pa3phiBa CBA3EH B MOJIEKyJaX opraHMyeckux BeuecTB. [loHsTre o cBOOOIHOM pagukaie,
HyKJIeo(uie u daeKTpoduIe.

Teopust cTpoeHUs1 OpraHuueckux coenrHeHuid A.M. ByTiepoBa U COBpeMEHHBIE MPEACTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAUEHUE TEOPUM CTPOCHHUS OPTraHWYECKUX COEIUHEHUH. MoneKymspHble HU
CTpyKTypHble (Gopmynbl. CTpyKTypHbIe (GOPMYIbl pPa3IMYHBIX BHAOB: pa3BEPHYyTas, COKpallEéHHas,
ckenetHas. M3omepus. Bunbl u3omepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKTHI B
MOJIEKYJIaX OPTAaHUYECKUX COSAMHCHUN (MHIYKTUBHBIN U ME30MEPHBIN dPPEKTHI).

[IpencraBnenue o knaccuukay opraHMuecKux BemiecTB. [loHATHE 0 (YHKIIMOHATBHOW TpyIIE.
I'omosnorus. T'omonorunueckue psapl. CucTeMaTnyeckas HOMEHKJIaTypa OpPraHUYECKHUX COEIUHEHHM
(IUPAC) u TpuBHangbHbIe Ha3BaHMS OTICIBHBIX MIPEICTABUTEIICH.

OcoOeHHOCTH ¥ KJIacCH(UKAIUS OpraHu4ecKuX peaknuid. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIMu B OpraHUYECKON XUMUHU.

DKCrepUMEHTAIbHBIE METO/IbI U3YUYEHHS BEIECTB U UX MPEBPALICHUI: O3HaKOMJICHHE ¢ 00pa3lamMu
OpraHWYECKHUX BEUIECTB M MAaTepUajaMu Ha UX OCHOBE, OIBITHI I10 MPEBPALIEHUIO OPTAaHUYECKUX BEILECTB
npu HarpeBaHuMW (TUIaBJICHHWE, OOYIJIMBAaHME W TOPEHHE), KOHCTPYHPOBAHHE MOJEICH MOJEKYI
OpPraHMYECKUX BEILECTB.

Yraesonopoasbil.

Ankanpl. ['oMoJlOrMYeCKUW psn  aJKkaHOB, oOmas Gopmyiaa, HOMEHKJIATypa € H30MEpHS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYIl alKaHOB, Sp°-TMOPHAN3ALsS aTOMHBIX OpOuTaneil
yIJIepoa, 6-CBsi3b. DU3HUECKHE CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA QJIKAaHOB: PpEAKLUUU 3aMEIICHMS, W30MEpPHU3aLUU, JETUIPUPOBAHMUS,
LIUKJIA3aUY, [HAPOJIN3a, KPEKUHra, ropeHus. llpencraBieHne o MexaHU3Me pPeEakUHUd pPaJUKaIbHOIO
3aMeIIECHUS.

Haxoxnenue B mpupoje. CriocoObl MoTy4eHHs] U IPUMEHEHNE aJIKaHOB.

[uxnoankanpl. OOmas Qopmyna, HoMmMeHkiIatypa u uzoMmepus. OCOOEHHOCTH CTPOEHUA U
XUMHUYECKUX CBOMCTB MaibIX (IIUKIOMPOIAaH, IUKJIOOYTaH) W OOBIYHBIX (I[UKIIOTICHTAH, ITUKIIOTEKCaH)
UKII0aTKaHOB. CriocOObI MOMYyYeHHS ¥ MPUMEHEHHE IUKIIOAIKAHOB.

Anxenbl. ['omonorudeckwii psj aiakeHOB, oOmas Qopmyna, HOMEHKIATypa. OIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl alKEHOB, SP°-TMOpHAM3alMs aTOMHBIX OpOUTajeil yrieposa, o- U
n-cBsi3u. CTpyKTypHass W reomeTpuueckas (Iuc-TpaHc-) uzomepusi. DuU3HUEeCKHe CBOWCTBA AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKLUUU IPUCOCAUHEHHUs, 3aMCEILUECHUs B O-IOJIOXKCHUE IIPU JABOWHOW CBA3W,
nonuMmepuzanuu 1 okucieHus. lIpaBmno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha JBOHWHYIO CBS3b.
CrniocoOblI MoTy4eHus U IPUMEHEHHUE aJIKeHOB.



Anxanuensl. Knaccugukanus ankaaueHOB (CONPsDKEHHBIC, H3OJUPOBAHHBIC, KYMVIUPOBAHHBIE).
OCo0EHHOCTH JJIEKTPOHHOTO CTPOCHUS W XHMHUYECKUX CBOWMCTB CONPSKEHHBIX AMEHOB, 1,2- u 14-
npucoequHenue. llonuMepusanus conpsHKEHHbIX TueHOB. CrocoObl TONMy4YeHHs U NPUMEHEHUE
AJIKaTUCHOB.

Ankunbl. ['omomormueckuii psiji  ajdKWHOB, oOmas (opmyia, HOMEHKJIATypa W H30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIN aJKMHOB, SP-TMOPUAM3ALUS aTOMHBIX opOuTaneit
yriaepona. dusmyeckue CBOWCTBA alKMHOB. XHUMHUYECKHE CBOMCTBA: PpEaKLUU IPUCOCAUHECHMUS,
TUMEpU3all W TpUMEpHU3aliK, OKUCIeHHsA. KHUCIOTHBIE CBOMCTBA AJIKMHOB, HMEIOLIUMX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBeHHBbIC peaknWu Ha TPOHHYIO CBs3b. CHoCOOBI TOJMyYeHHUS] M TPUMEHEHHUE
AIKUHOB.

Apomaruyeckue yrieBoaopoabl (apeHsl). ['omornormueckuii psix  apeHoB, obmas Qopmyna,
HOMEHKJIaTypa ¥ H30MEpHUs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3o07a.
®dusnvecKue CBOMCTBA apeHOB. XUMHUYECKHE CBOMCTBA OCH30JIa M €r0 TOMOJIOTOB: PEaKIUU 3aMEIICHUS B
OCH30JIbHOM KOJIBIIE M YTJICBOJOPOJHOM paguKaie, PeaklUU MPHCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
6ensona. IlpencraBneHne o0 OpUEHTHPYIOUIEM JACHCTBUHM 3aMECTUTENEH B OCH30JIBHOM KOJIBIE Ha
npuMepe aIKWIbHBIX PATUKAIOB, KapOOKCUIBHOW, TMAPOKCHIBHOM, aMUHO- U HHUTPOTPYIIBI, aTOMOB
rajoreHoB. OCOOCHHOCTH XMMUYECKUX CBOUCTB cTupoda. [Tomumepuszanus ctuposna. CrocoObl MOTydeHHs
Y IIPUMEHEHUE apOMAaTUUYECKUX YITIEBOJOPOIOB.

[Tpuponusrii ra3. [lonyrasie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxnenue. KaMeHHBIH yroib u
MPONYKTHI ero mnepepaboTku. CrmocoObl mepepaboTKu He(TH: TEeperoHka, KPEeKUHT (TepMHUYECKHH,
KaTaIUTHUecKuil), pudopmunr, nuponau3. I[IpogykTel mnepepaboTKM HEPTH, HUX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY Pa3TUYHBIMU KJIaCCaMU YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakiuu 3amerieHus rajoreHa Ha
TUAPOKCOTPYIIYy, HUTPOIpYyNIy, LIUAHOTPYIIy, aMUHOTpymmy. JleficTBue Ha TrajJoreHIpON3BOAHbBIE
BOJIHOTO U CIHPTOBOrO pacTBopa IEnouyu. B3anMopelicTBue QUrajoreHaJKaHOB C MarHMEM U LUHKOM.
[TonsiTre 0 METAIIOOPraHUYECKUX COeNUHEHUsX. Vcronb30Banye raloreHnpou3BOIHbIX YIIEBOIOPOAOB B
OBITY, TEXHHUKE U TIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKcrepUMEHTAbHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IPEBpPAIICHUN: H3y4YeHHE (PU3UUECKUX
CBOICTB yTJI€BOJOPO/IOB (PAaCTBOPHUMOCTD), KAYECTBEHHBIX PEAKIUi YriIeBOJIOPOAOB Pa3IUYHBIX KJIACCOB
(oOecriBeunBaHre OpPOMHOM WM HMOJHOM BOJBI, pacTBOpa TEpMaHTaHaTa KaJlus, B3aUMOJCHCTBHE
alleTWiIeHa C aMMHayHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyXeHHE Yriepoaa Hu
BOJZIOPOJia B OPraHMYECKUX BELIECTBAX, IOJYyYEHHE ITUJIEHA U M3YUYEHUE €r0 CBOWCTB, O3HAKOMIICHUE C
koekuusamu «Hedte» u «Yromb», ¢ obpasuiamMu miiacTMacc, KaydykKoB U PE3HUHBI, MOJIEIHPOBAHHE
MOJIEKYJI YTJIEBOIOPOAOB U TaJIOT€HITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaepxamye oprannyeckie coeITHHeHHUsI.

[Ipenenvubple ogHOATOMHBIE CIUPTHL. CTpoeHHME MOJEKyN (HAa NpUMepe METaHOoJa W 3TaHoJja).
I'omonoruueckuit psg, obmias Qopmyna, u3oMepus, HOMEHKJIAaTypa M Kiaccuukaus. DPusnueckue
CBOICTBa MpEAEIbHBIX OJHOATOMHBIX CHHMPTOB. BOJOpOIHBIE CBSI3M MEXIYy MOJIEKYJaMU CIHPTOB.
XUMHYECKHE CBOWCTBA: pEaKUUU 3aMelIeHMs, JAeTUApaTalud, OKHUCICHHUS, B3aUMOJIECHCTBUE C
OpraHMYECKUMHU M HEOpPraHMYeCKMMHU KucioTamu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue »3TaHONAa W MeETaHOJa Ha oOpraHu3M 4yenoBeka. CrocoObl MONyYyeHHs M TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3MUECKUX U XUMHUYECKHX CBOMCTB.

MHoOroaTOMHbI€ CHOUPTHI — ITUIEHIVIMKONb U IIULEpUH. PU3NYECKUE U XUMHYECKHE CBOWCTBA!
peakuuy 3aMelleHus, B3aUMOIEHCTBUE C OPraHUYECKUMHU M HEOPTraHMYEeCKUMH KHCIOTaMH, KaueCTBEHHAs!
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peakuus Ha MHOTOaTOMHBIE CHUPTHL. lIpencTaBieHre O MEXaHU3ME pPEaKIuil HYKICO(PHIBHOTO
3ameneHus. JlelictBue Ha opraHu3Mm uenoBeka. CrocoObl MONYYCHUS W TPUMEHEHHUE MHOTOATOMHBIX
CIIMPTOB.

®enon. CrTpoeHHWE MOJIEKYNbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBI W OCEH30JIBHOTO sfpa.
dusnueckue cBoicTBa (peHosma. OCOOEHHOCTH XMMUYECKHX CBOUCTB (eHosa. KauecTBeHHbIE peakiuu Ha
denon. TokcuuHocTh (peHona. CrocoObl TOMydeHUs: M npuMeHeHne (enona. denondopManbaeruaHas
cMoJa.

KapOoHunbHBIE COCNUHEHUS — aNbJCTHABI U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHWIBHOM
rpynnsl. ['oMonorudeckue psapl anbIETHI0B U KETOHOB, 00mmias (Gopmyna, u3oMepus 1 HOMEHKIIATypa.
®uU3NYECKUEe CBOMCTBA allbJIETU/IOB U KETOHOB. XMMHYECKHE CBOMCTBA albJETUI0B M KETOHOB: PEAKIIMH
npucoeanHeHns. OKUCIeHNEe albJeTUI0B, KaYECTBEHHbIE peaklny Ha anbaeruibl. CriocoObl MOMydeHus U
MPUMEHEHHUE aTbJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS MOJIEKYJ]T KapOOHOBBIX
kucinoT. M3omepuss u HomeHkinarypa. du3nueckue CBOWCTBA OAHOOCHOBHBIX MPEIENIbHBIX KapOOHOBBIX
KUCI0T. Bonopoanble cBs3M MeXAy MOJEKyJlIaMHd KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA:
KHUCIIOTHBIE CBOWCTBA, peakmusl STEPUPHUKAIUHN, PEAKIMU C YYacTHEM YIIIEBOJOPOJHOTO paauKana.
Oco0eHHOCTH CBOWCTB MypaBbMHOUN KUCIOTHL. [IOHSATHE O MPOU3BOMHBIX KapOOHOBBIX KHCIOT — CJIOKHBIX
a¢pupax. MHorooOpaszue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOWCTB HEMPEICIbHBIX U apOMATHYECKUX
KapOOHOBBIX KHUCIIOT, TUKApOOHOBBIX KHUCIIOT, TMJIPOKCHUKApOOHOBBIX KHCIOT. IIpencraBuTenu BbICIINX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MAJIbMUTHUHOBAS, OJCHHOBAS, JIUHONIEBASA, AUHONEHOB8AS KUCIOTHI.
CriocoObI nostyueHus 1 NpuMeHeHne KapOOHOBBIX KHCIIOT.

Cnoxneie 3¢upsl. ['omonormueckmii psa, oOmas Qopmyna, wu3oMepuss W HOMEHKIATypa.
dusnyecKkue ¥ XUMUYECKUE CBOMCTBA: TUAPOJIA3 B KUCIION U LIEJIOYHOM Cpele.

XKupsl. Crpoenue, pusnueckiue 1 XUMHUECKUE CBOMCTBA JKUPOB: THIPOJIU3 B KHCIOW U IIETOYHOMN
cpene. OCOOCHHOCTH CBOWMCTB KUPOB, COJCPIKAIIMX OCTATKH HEIMPENCIbHBIX JKUPHBIX KUCIOT. JKUPBI B
IPUPOJE.

MBpBUT4 KaK COJIH BBICIIUX KapOOHOBBIX KHCIIOT, HX MOFOIIIEE JICHCTBHE.

OO0mas xapakTepucTuka yrieBofoB. Knaccudukarus yrineBomoB (MOHO-, TU- U TOJHCAXAPUIIBI).
MoHocaxapuapl: TIIOK03a, (pPyKTO3a, rajakto3a, pubo3za, ne3okcupubo3a. Pu3nMUecKkue CBOWCTBA M
HaxoxjaeHue B nmpuponae. PorocuHTe3. XUMUYECKUE CBOMCTBA IIIOKO3bI: PEAKIINH C YYaCTUEM CIIUPTOBBIX
U aJbJECTUAHON TPy, CIIHUPTOBOE U MOJOYHOKHCIOE OpoxkeHue. IlpuMeHeHune ritoko3bl, €€ 3HaueHUE B
KU3HEACITENIBHOCTH Oopranu3Ma. Jlucaxapupl: caxapo3a, MajlbTo3a M JiakTo3a. BoccranaBnuparonie u
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['uaponus nucaxapunoB. HaxoxxaeHue B mpupoje U NpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, TTUKOreH W Leuttoio3a. CTpoeHHe MakKpOMOJIEKYJl Kpaxmalna, TJIMKOT€Ha M
1eJUTI0J103bl. DU3MYECKHEe CBOMCTBA KpaxMala U LeJUTI0JI03bl. XUMHUYECKHE CBOMCTBA KpaxMmalsa: TUIPOJIH3,
KayeCTBEHHasl peakuusi ¢ MoJ0M. XHMHMYECKHE CBOMCTBA IEJUIIONO3bI: THAPOIN3, MONydeHHe 3(UpOB
1eJuTi010361. [loHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIENK).

DKCIEepUMEHTAIbHbIE METOJIbI U3YUYEHUS BEIIECTB M UX MPEBPAILCHUI: PACTBOPUMOCTD Pa3IUYHBIX
CIUPTOB B BOJE, B3aUMOJEHCTBHE 3TAHONA C HAaTPHEM, OKHCIEHHE STHUJIOBOTO CIHPTa B allbJErHu]l Ha
packaji€HHOM MeIHOI MPOBOJOKE, OKHUCIEHHWE 3TUJIOBOIO CHHUpPTa AUXPOMATOM Kajus (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), KAYECTBEHHbIE pEAaKIMU Ha aldbAerulibl (C  TUIPOKCUIOM
muammuHcepedpa(l) u runpokcunom menu(Il)), peakius riunepuna ¢ ruapokcunom meau(1l), xumudeckue
CBOMCTBa pacTBOpa YKCYCHOW KHCJIOTBHI, B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom meau(Il),
B3aMMOJICICTBHE Kpaxmaja C HOJOM, pELICHHE HKCIEePUMEHTaJbHBIX 3a1ad 1o TemaMm «CHHUpTH U
denonby, «KapOoHoBbIe KUCTOTHI. CII0XKHBIE AHPBD».

A3oTcoaepxaniue OpraHnyecKkne coeJuHeHus.



AMUHBI — OpraHu4ecKue MPOU3BOJHBIE aMMuaka. Knaccudukaius amMuHOB: anudaTHuecKkue u
apoMaTUYECKHE; MePBUYHBIE, BTOPUYHBIC U TpeTuuHble. CTpoeHHe MoKy, oOmias Gpopmyma, usoMepus,
HOMEHKJIaTypa U (HU3UYECKUue CBOMCTBa. XHMMHUYECKOE CBOWMCTBA anu(aTHUYECKHMX aMHUHOB: OCHOBHBIE
CBOICTBA, QJIKWIMPOBAHUE, B3aUMOJCHCTBUE TEPBHUYHBIX AMHHOB C a30TUCTOM KuciaoTo. Conm
AIKUJIAMMOHMUSL.

AHUJIMH — TIpeICTaBUTeNlb aMUHOB apoMaTuyeckoro psana. Ctpoenue anuiauHa. Bzanmuoe BriusiHue
rpynn aroMoB B MoJieKyle aHuianHa. OcOoOEHHOCTH XHUMHUYECKMX CBOMCTB aHWiIMHA. KadecTBeHHbIE
peakuuu Ha aHuIUH. CriocoObl MOy4YeHHs U IpUMeHeHue anudarndeckux aMuHOB. [loydeHue aHmimHa
U3 HUTPOOEH30171a.

AmuHokuciaoTel. Homenknatypa u uzomepust. OTnenbHble MPEACTaBUTENH (.-aMUHOKUCIIOT: TJIMIIMH,
ananuH. DU3NYECKHe CBONCTBA aMHUHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMHHOKHCIOT KaK amM(OTEPHBIX
OpPTaHMYECKUX COCNMHEHUH, PeaKIlus MOIMKOHACHC AU, 00pa3oBaHue MENTUIHON CBs3U. bruonornyeckoe
3HaAYeHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 TIENTHIOB.

benku kak mnpupoanele monumepbl. llepBuuyHasi, BTOpUYHAasT M TPETUYHAs CTPYKTypa OEIKOB.
XYMUYECKUE CBOMCTBA OCTTKOB: THIPOJIN3, ICHATYpAIUsl, KAYeCTBEHHBIC PEaKIIMU Ha OCIKH.

DKCTepUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBPAIICHUN: pacTBOpEeHHE OSIKOB B BOJIE,
JeHaTypanusi OEITKOB IMPU HarpeBaHWUHU, IIBETHBIE PEAKIIUU HA OCJKH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4
no TemMaM «A30TCOJEep)Kalllue OpraHuyeckue coeauHeHus» U «Pacno3HaBaHHe OpPraHUYECKUX
COEIMHEHUIN.

BbicokomoiekyasipHbIe COeIMHEeHHUS].

OCHOBHBIE TTOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb MOJUMEPHU3ALNM, CpedHsiss MoJeKylsapHas Macca. (OCHOBHBIE METOABl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEpHU3aIUs U MOJTUKOHICHCAIIHSL.

[Monumepnsie Marepuanbl. [lmacTmacchl  (MOAMATHICH, MOJIUIPONUIICH, MOJWBUHWIXJIOPU,
MOJIUCTUPOJN, TOJMMETUIMETAKpUIAT, MOJIUKApPOOHATHI, MOJMMAITUICHTepedTaANar). YTHIU3aUUI U
nepepadoTKa MIacTUKa.

DnacToMephl: HAaTypaJbHBIA KaydyK, CHHTETUYECKHE Kaydyykd (OyTaIueHOBBIH, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTETHYECKHE (KApOH U JIaBCaH).

[Tonmumeps! crenuanbHOrO Ha3zHaueHUs (Te(yIOH, KeBJap, HSJIEKTPONPOBOJSAIIME MOJIUMEPHI,
OunopasiaraeMbie TOTUMEPHI).

DKCTIepUMEHTAIBHBIE METO/IbI U3YUCHHS BEIIECTB M UX MPEBPAILICHUI: 03HAKOMJICHHE C 00pa3amMmu
MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB, PEIICHHE HKCIEPUMEHTAIbHBIX 3a71a4 IO
Teme «Pacro3HaBaHue IacTMacc ¥ BOJIOKOH.

PacuérHrble 3amaun.

Haxoxnenne MONEKyIsIpHOH (OPMYNIBI OPTaHUYECKOTO COEAWHEHHSI 10 MAacCOBBIM JIOJSIM
DJIEMEHTOB, BXOJSIIIUX B €T0 COCTAaB, HAXOXKJICHUE MOJCKYISIPHON (HOPMYIIBI OPraHUYECKOTO COCAMHCHHUS
o Macce (00BEMY) IPOYKTOB CTOPAHMS, IO KOJUYECTBY BEIIECTBA (Macce, 00bEMY) MPOAYKTOB PEaKIIMH
W/WIM UCXOIHBIX BEILIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (OpPMYJIbl OPraHMYECKOTO BEIleCTBa Ha OCHOBE
€ro XMMHUYECKUX CBOWCTB HIIM CIIOCOOOB IMOJIYUCHHUS, OMPEIEICHHUE JOIH BBIXOJA MPOIYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOYKHOTIO.

MexnpeIMeTHbIE CBS3H.

Peannzanusi MEXNpEeIMETHBIX CBSI3€H NPU HM3YyYEHHM oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 KCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX TOHATUN, TaK WU TMOHSITHH,
IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAY4YHOTO IHKJIA.



OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: SIBJICHUE, HAYYHBINA (DAaKT, TUTIOTE3a, TEOpHsl, 3aKOH, aHAIIH3,
CUHTE3, KiIaccudukanms, HaOIAeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIENb, MOJICTUPOBAHUE.

®dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJA, JHEPIeTUYECKUH YpPOBEHB,
BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSTHUE BEIeCTBa, (PU3NYECKUE BETUYUHBI, €IUHUIBI U3MEPEHMUS,
CKOPOCTb, HEPTrHUs, Macca.

buonorus: kierka, opraHu3M, SKocHCTeMma, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIMN U TeTepoTPOPHBIN THN THUTaHUS, OpokeHHe, (HOTOCHHTE3, JbIXaHUE, OCNKH, YTIICBOIBI,
JKUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

['eorpadusi: nmone3Hble HCKOMAaeMble, TOILIUBO.

TexHonorus:: mNHILEBbIE MPOAYKTH, OCHOBBI DPAlIMOHAIBHOIO MUTAHMS, MOIOLIUE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUHM.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUYECKHUH dmeMeHT. M3oTomnbl. CTpoeHHE JIEKTPOHHBIX 0007I0UeK
aTOMOB, KBaHTOBBIE YHCIIa. DHEPreTUYECKUE YPOBHU M TOYpOBHU. AToMHBIE opOuTanu. Kiaccupukanus
XUMHUYECKHX JJIEMEHTOB (s-, p-, d-, f-amemenThI). Pacnipenenenne 31eKTPOHOB MO aTOMHBIM OPOUTAIISIM.
DONEeKTPOHHbIE KOH(MUTypalM aTOMOB 3JIEMEHTOB II€PBOrO—4eTBEPTOrO MEPUOJAOB B OCHOBHOM H
BO30YKAEHHOM COCTOSTHUH, SJIEKTPOHHBIC KOHPUTYPAIIMHA HOHOB. DIEKTPOOTPULIATETHHOCTD.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xumudeckux ieMeHToB .M. Menneneesa.
CBa3b nepuoanueckoro 3akoHa u Ileproanyueckoil CUCTEMBbI XMMHUYECKUX AJIEMEHTOB C COBPEMEHHOM
TEeOopUel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
MMHU TPOCTBIX U CJIOKHBIX BEIIECTB MO TpylnaM U nepuojaM. 3HaueHue nepuoauydeckoro 3akona JI.M.
Menneneesa.

XumHu4ueckas CBsi3b. BUIbl XUMUYECKOHN CBSI3M: KOBAJICHTHAs, NOHHAsA, METAININYECKast. MexaHu3Mbl
00pa3oBaHUsl KOBAJCHTHOW CBsI3U: OOMEHHBIM W JIOHOPHO-AKICITOPHBIM. DHEPrusi W JJIMHA CBS3H.
[TonsipHOCTH, HAPABJIEHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOU CBsi3u. KpaTHbie cBsizu. BogopoaHas cBA3b.
MeKMONEKYJIIpHbIE B3aUMOJCUCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C HX
TEOMETPUUECKUM CTPOEHUEM (Ha MPUMEpe COSAMHEHHM 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenue 0 KOMILIEKCHBIX COCIMHEHUSIX. Cocras KOMILJIEKCHOTO HOHa:
KOMIUIEKCOOOpa30BaTelb, JIMTAH/Ibl. 3HAUEHUE KOMIUICKCHBIX coenHEeHU. [ToHsATHE 0 KOOpIUHAIIMOHHOM
XUMUH.

BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THIBI KPUCTANIMYECKHUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonatue o pucnepcHbix cucrtemMax. HMctunHHble pacTtBopbl. IlpeacTtaBieHue 0 KOJJIOUIHBIX
pactBopax. CrocoObl BbIpaXKeHHs KOHILIEHTPAllUd PACTBOPOB: MaccoBasi JOJsl BEIeCTBA B PacTBOpE,
MOJISIpHAsE ~ KOHIeHTpauus.  HacellleHHble ¥~ HEHACBIEHHBIE  pacTBOPbl,  PAaCTBOPHUMOCTb.
Kpucramnoruapars!.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. | pUBUANBHBIC HA3BAaHUS OTACIHHBIX
IIPEICTABUTENECH HEOPTAHUYECKUX BEIIECTB.
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Knaccudukanus XuMHUUECKUX pEaKUMd B HEOPraHMYECKOM W OpraHMYecKod XHWMHHU. 3aKOH
COXpaHEHHUsI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPIHH MPU XUMHUYECKUX PEaAKIUX.
TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. TepMoXuMuyeckie ypaBHEHHS.

CKOpOCTh XMMHYECKOH peakuuu, €€ 3aBHUCUMOCTh OT pPAa3NUYHBIX (hakTopoB. ['OoMOreHHBIE WU
reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

OOparumble W HeoOpaTUMBIE pEaKIMU. XHMHYECKOe paBHOBecwe. KoOHCTaHTa XWUMHUYECKOTO
paBHOBecHs. PaKTOPBI, BIUAIONIME HA MOJOKEHWE XMMHUYECKOTO PABHOBECUS: TEMIIEPATYpa, AABICHUE U
KOHILICHTpALUU BEIECTB, y4acTBYOUX B peakiuu. [Ipunnun Jle [larense.

OnekTponuTHueckas auccoruanus. CuibHble W ciabble 37eKTponuThl. CTENeHb TUCCOLUAIUU.
Cpena BOOHBIX PaCTBOPOB: KUCIOTHAs, HEUTpambHas, menodHas. Bogopoansiii mokasarens (pH) pactBopa.
['uaponu3 comeit. Peakiiy HOHHOTO 0OMEHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakinu. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb.
IIpoueccsl OKHCIIEHMST W BOCCTAHOBJICHUA. BakHEHIIME OKHCIMTENIM M BOCCTAaHOBUTENIH. MeTon
3JIEKTPOHHOTO OanaHca. DNEeKTPOJIU3 paCTBOPOB U PACIIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Bl W3y4YEHHUs BEIIECTB M MX NPEBPALICHUN: PA3JI0KEHUE MEPOKCHIA
BOZOpPO/Ia B NPHUCYTCTBHM KaTaau3aTropa, MOJEIM KPUCTAUIMYECKHX PEIIETOK, MPOBEIACHUE pPeaKluid
MOHHOTO OOMEHa, OIpeneleHHe CpPeabl PAcTBOPOB C MOMOIIBI0 WHIUKATOPOB, H3YyYCHHUE BIIHSHHUS
pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOU PEAKIIUH U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

Heopranuveckasi xumusi.

[Tonoxenne HemeramoB B Ilepuoanueckoit cucreme xumudeckux 3nemeHToB .M. Menneneesa u
OCOOCHHOCTH CTPOEHUSI UX aTOMOB. DU3WYECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIIOB (HA
npuMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

Bonopon. Ilomydenuwe, ¢usmdyeckue ©W XHUMHYECKHE CBOWCTBA: pEaKIMM C MeETaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ apubl. TOTIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxxaeHue B mpupoje, crocoObl mosydeHust, Gu3ndeckue U XUMHUYECKHE CBOMCTBA.
["amorenoBoopoAbl. BaxkHeimume KuciopojacoAepiKalliue CoeAuHeHus rajgoreHoB. JlaGopaTopHble u
IPOMBIIIIEHHBIE CIIOCOOBI MOTY4YeHHsI TaloreHoB. [IpuMeHeHre raJoreHoB U UX COeAMHEHU.

Kucnopon, o30H. JIabopaTopHble U TPOMBINUICHHBIE CIIOCOOBI MOTY4YeHHs KUCIopoaa. Puzndeckue
U XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOpOoAa U 030HA. OKCUJIBI U TIEPOKCH/IBI.

Cepa. Haxoxnaenwe B mpupoje, CHOCOOBI TONyYeHHS, (DU3NYECKHME W XUMHUYECKHE CBOMCTBA.
Ceposogopon, cynbbuasl. Oxcun cepri(1V), okcun cepri(VI). CepHucras u cepHasi KUCIOTBI U UX COJIH.
OcoOeHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpruMeHeHne cepbl U €€ COeMHEHUH.

A3zor. Haxoxpaenue B mpupojie, CHOCOOBI MONydeHUs, (pU3UUEecKre M XHUMHUYECKHE CBOMCTBA.
Ammuak, HUTpUABL. OKCHABI a30Ta. A30THCTass W a30THAs KUCIOTHI U UX coyid. OCOOCHHOCTH CBOMCTB
a30THOM KHUCIOTHL. [IpuMeHeHre a30Ta U ero coeIMHEHUH. A30THBIE YI00pEHUSI.

®ocdop. Haxoxxnenue B mpupoje, CrocoObl MONTydeHus, (GuU3nYecKrne M XMMHUYECKHE CBOWCTBA.
®ocounst u pochun. Oxeuast pocdopa, pocopuas xucnora u e€ conu. [Ipumenenne docdopa u ero
coenuaeHui. DochopHbie ynoOpeHusI.

VYrnepon, HaxoxieHWe B Mpupoje. AJuioTponHble Mogudpukanuu. DOu3MUeckrue U XHUMHUYECKUe
CBOMCTBa MPOCTHIX BemIEeCTB, 0Opa3oBaHHBIX yriepoaoM. Oxcupa yraepona(ll), oxcum yraepoma(IV),
yroJIbHasE KUCIIOTa U €€ COoNHM. AKTHBHUPOBAHHBIA yroib, amcopOrus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpMeHeHre IPOCTHIX BEIIECTB, 00Pa30BAHHBIX YTIEPOJOM,  €T0 COSTUHECHUN.

Kpemunii. HaxoxaeHnue B mpupoje, crocoObl MmoydeHus, GU3NIECKUe U XUMHYECKHE CBOMCTBA.
Oxkcua kpemuus(IV), kpemHueBast KucioTa, CHuIMKaThl. [I[puMeHeHne KpeMHuUs U ero coeanHeHuit. CTeko,
€ro IMoJIy4yeHue, BUJbI CTEKIIA.
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[onoxxenne metamioB B [lepuonuueckoil cucteMe XMMHUYECKUX 351eMeHTOB. OCOOEHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000J04YeK aToMoB MeramioB. OOmue ¢(usnyeckue cBOHCTBa MeTawioB. lIpumeHeHue
METAJIJIOB B OBITY M TexHUKe. CIIJIaBbl METAILIIOB.

DNEKTPOXUMHUYECKHA psAll HampspDKeHud MetauioB. OOmue CcrnocoObl TOMYYeHHS METAJIOB:
TUAPOMETAJUTYPTHsl, MUPOMETAIUTYPrus, dNeKTpomeramutyprusi. [lonsarue o koppo3uu MetaoB. CocoObl
3aIUATHI OT KOPPO3HUH.

OO6mas xapaktepucTrka MetaioB [A-rpynmsl [leproanyeckoit cucTeMbl XUMHUECKUX JIEMEHTOB.
Hatpuit n kanmii: nonydenue, GuU3NUECKUe U XMMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U MX
COCIUHEHUN.

O6mas xapakrepuctuka MetaioB [IA-rpynmer [leprogndeckoil CHCTEMBI XUMHUYECKUX JJIEMEHTOB.
Marauii u KaJIbIMii: MoaydeHue, GU3ndeckue U XMMUIECKUEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
uX coequHeHui. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHUHR: TonydeHue, GU3NIeCKue U XMMHUYECKHe CBOMCTBA, MPUMEHEHUE MPOCTOTO BEIIECTBA U
ero coenuHeHuil. AM@oTepHble CBOWCTBA OKCHIA M THUIPOKCHUIA AIIOMHHHS, THAPOKCOKOMITJIEKCHI
AITFOMUHUS.

OOmast xapaktepucTuka MeTauioB moOouHbIXx moarpynn (b-rpymm) Ilepuonmueckoit cucremsbl
XUMUYECKUX AJIIEMEHTOB.

®dusndeckue U XMMUYECKHE CBOMCTBA XpoMa U ero coenuHeHui. Okcuapl u ruapokcubl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel W JIUXpOMAaThl, WX OKHCIUTENbHBIC CBOHcTBA. I[lomydeHue wu
MpUMEHEHUE XpoMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro CoeAuHeHui. Baxuelline coequHEeHUs
mapranna(ll), mapraana(IV), mapranna(VI) n mapranma(VII). [lepmanranat xanusi, €ro OKUCIUTEIHHBIC
CBOIICTBA.

dusnueckue U XMMUYECKHUE CBOWCTBA jKelie3a M ero coeauHeHuu. OKCUAbl, THAPOKCUIBI U COJIU
xene3a(ll) u xeneza(Ill). Ilonydyenne u npuMeHeHHE KeJe€3a U €ro CIJIaBOB.

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHUI. [lonydyeHne u npuMeHeHne MeIn U €€
COEIMHEHUH.

[{uak: momydeHue, (U3HMYECKHE M XHUMHUUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBAa OKCHAA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[ppMeHeHre HMHKa U €r0 COeTMHEHUM.

DOKCHepUMEHTAIbHBIE METOJIbI HW3YYCHHS BEIIECTB W WX MPEBpAlleHU: H3ydeHne o0pa3iioB
HEMETAJJIOB, TOPeHHE cepbl, pocdopa, xene3a, MarHusl B KUCIOPOJE, U3YUEHHE KOJUIEKINH «MeTasuibl U
CIUIaBbl», B3aMMOJCICTBUE ILIEIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIOB € BOAOH (BO3MOXKHO
MCIIOJIb30BAHUE BHIEOMATEPUAIIOB), B3aUMOICHCTBUE IIMHKA U KEJIe3a C PaCTBOPAMU KHUCJIOT U LIENOYEH,
KAueCTBCHHbIC pEAKIMM HAa HEOPraHWYECKWE AaHWOHBI, KAaTHOH BOAOPOJA M KATHOHBI METAJUJIOB,
B3aUMOJICHCTBUE THAPOKCHUIIOB AJIIOMHMHHMS W IMHKA C pPACTBOpAaMU KHUCJIOT M IIEJIOYEH, DPEIICHHE
JKCIIEPUMEHTANBHBIX 3a1au 1no Temam «l'amorensl», «Cepa u e€ coemuHeHUs», «A30T U pochop u ux
COoeMHEHUY, «MeTalbl IIaBHBIX MOATPYII», «MeTaibl TOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumMuum B obecrieueHUN yCTOMYMBOIO pa3BUTHs uyeroBeuecTBa. [loHATHE O HAyYHBIX METOJaX
MIO3HAHMUSI M METOJOJIOTMM HAYy4YHOro HccienoBaHus. HaydHble NPUHLMIBI OpraHU3alMM XUMHYECKOIO
npou3BOJCTBA. [IpOMBINIIEHHBIE CITOCOOBI MONYYCHHUS BAKHEUITUX BEIIECTB (HAa MpUMEpPE MPOU3BOACTBA
aMMHaKa, CEpPHON KHCIOTHI, MeTaHoia). [IpOoMBIIIEHHBIE CIIOCOOBI MOMYYCHHsS] METAJUIOB U CIUIABOB.
XUMHYECKOE 3arps3HEHHE OKpY)KaloIled cpeapl U ero mnocieacTtBus. Poinp xumum B oOecrnieueHUN
SHEPreTUIecKoi Oe30MacCHOCTH.

Xumus 1 310poBbe uenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ucnoab30BaHus JIEKAPCTBEHHBIX
npenaparoB. Pojas XuMuu B pa3BUTHH MEIULIMHBIL.
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XUMUS MULIA: OCHOBHBIE KOMIIOHEHTHI, IHILEBbIE 100aBKH. Posib XUMUM B 0OecrieueHUH MUIIEBOI
0€30MacHOCTH.

Kocmernueckne wu  mapdromepnsie cpenacrBa. beitoBas xumus. [IpaBunma  GezomacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOM XMMHUU B IIOBCEITHEBHON KU3HH.

XUMHS B CTPOUTEIILCTBE: BAXKHEHIIIME CTPOUTEIIbHBIC MaTepUaIbl (IIEMEHT, OCTOH).

XuMHs B CeIbCKOM X03s1iicTBe. Opranndeckue 1 MUHEpaJIbHbIE YI00peHHUS.

CoBpeMEHHbIE KOHCTPYKLMOHHBIE MaTepHallbl, KpacKH, CTEKJIO, KepamHuka. Marepuanabl Ui
anekTpoHuku. Hanorexnosoruu.

PacuértHrble 3amaun.

Pacuétsl: Maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce WIH
00BEMY OJTHOTO M3 YYaCTBYIOIIHUX B PEAKITUU BEIIECTB, MacChl (00BEMA, KOJMYECTBA BEIIECTBA) MMPOTYKTOB
peakIiy, €cau OJHO M3 BEUIECTB MMEET NMpHMecH, Macchl (00bEMa, KOJIMYECTBAa BELIECTBA) MPOLYKTa
peaKLuy, eCiIu OJHO U3 BEIECTB AaHO B BUJAE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JOJIEH paCTBOPEHHOTO
BELIECTBA, MAacCCOBOW JOJM M MOJISIPHOM KOHIIEHTpAaI[MU BEILECTBAa B PAcTBOPE, JOJU BBIXOAA MPOIYKTa
pEaKIK OT TEOPETUYECKH BO3MOMKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBS3ed NMPH U3ydeHUH OOIIel U HeopraHudeckol xumuu B 11 kiacce
OCYILECTBIISICTCSI Uepe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUN, TaK M IOHSITHH,
IPUHATBIX B OTJEJIBHBIX PEIMETaX €CTECTBEHHO-HAyYHOIO IIUKIIA.

OO0u1me ecTecTBEHHO-HAYYHBIE TIOHATHSL: SIBIICHUE, HAYYHBIH (DaKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAJIH3,
CHHTE3, KJacCU(UKaIMs, MEpPUOANYHOCTb, HaONIONEHHE, U3MEpEeHUe, HKCIEPUMEHT, MOJEIb,
MOJIEJINPOBAHUE.

®dusmnka: Marepus, MUKPOMHUDP, MAaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEHTPOH, HMOH, H3O0TOIbI,
PaZnOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKHI YPOBEHb, BELIECTBO, TE€I0, 00BEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, UJCATIbHBIN ra3, PU3NUYECKUe BETUUYHUHBI, €IMHUIIBI H3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: xierka, opraHus3M, 3KocucTeMa, Ouocdepa, MeTabosin3M, MaKpo- ¥ MHUKPOIJIEMEHTHI,
O€IKH, JKUPBI, YIIIEBOJIbl, HYKJICHMHOBBIE KUCIIOTHI, (DEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEILECTB U HOTOK
SHEPIrUU B IKOCUCTEMAX.

I'eorpadust: MuHepasbl, TOpHBIE TOPOIBI, TOJIE3HBIE HCKOIIAEMbIE, TOTLIIMBO, PECYPCHI.

TexHomorus::  XMMHMYECKass IMPOMBIIUIEHHOCTb, METAJUIYyprusi, CTPOMTEIbHBIE  MaTepualbl,
CENIbCKOXO035HCTBEHHOE IIPOM3BOJICTBO, IUILEBas IPOMBILIIEHHOCTb, bapManeBTHUECKAs
IPOMBIIIIEHHOCTh, ITPOU3BOJCTBO KOCMETHMUYECKHMX IpENapaToB, IPOM3BOJACTBO KOHCTPYKIMOHHBIX
MaTepUasoB, NEKTPOHHAS IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMUWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B CcOOTBETCTBHH C CHCTEMHO-ACATENIBHOCTHBIM IMOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIHTATOB
OCBOEHHUSI TpeaMmeTa «XUMHS» Ha YPOBHE CpeJHEro oOImero oOpa3oBaHHs BbIIAEIEHBI CIEIYIOIIHE
COCTaBJISIIOLIME: OCO3HAHME OOYYAIOMIMMHUCS POCCHMCKON TPakJaHCKOM HAEHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATUYHE MOTUBAIIMU K O0yYEHUIO; TOTOBHOCTH
U CIIOCOOHOCTh O0Yy4aromIMXcs PYKOBOJCTBOBATHCS MPHUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBE/ICHUS; HAJIMYKME MPABOCO3HAHMS, SKOJIOTUYECKOU KYJIbTYphI; CIOCOOHOCTh CTaBUTh LEIH U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» OTPAXKAIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON U MPAKTUYECKOM NIEATEIHHOCTH 00yJaroUIXcs B Mpoliecce peain3anuu o0pa3oBaTeIbHOMU
JIESTEIIbHOCTH.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMera «XUMHUS» OTPaKarT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON U MPAKTUYECKOU JIEATEIHPHOCTH 00yUaIOINXCs B MPOLIECCE peann3aiui 00pa3oBaTeIbHOM
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS O0YYAIOLUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPABOIIOPAIKY;

MIPEACTABICHNUS O COLMAJIBHBIX HOPMax M MPAaBWIAX MEXJIMYHOCTHBIX OTHOLICHWHA B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEITETHLHOCTHU MPHU CO3JaHUHU YUIEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MTO3HABATENIBHBIX 33]1a4, BHIMOTHECHIH XUMHUYECKUX dKCIIEPHMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI JPYTHX MpH
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOU eSTeThbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS! K HICTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OT€YECTBEHHONW XUMUU;

YBa)XEHUsI K TpOIleCCYy TBOpYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO MPUIIOKEHUS XUMHH,
OCO3HAHUs TOTO, YTO JaHHBbIE HAyKU €CTh pEe3yNbTaT JUIUTEIbHBIX HAONIONCHUN, KPOMOTIMBBIX
HKCIIEPUMEHTAJIbHBIX MIOUCKOB, MIOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO03HABaTEIbHBIX MOTHBOB B IMOJIYUEHHUHU M IMOCIEAYIONIEM aHalu3e MH(GOpMaLuu O
MIEPENOBBIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, 3STUYECKOTO IMOBEJCHMS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallud, CBSI3aHHBIE C XUMHUYECKHUMH SIBIICHUSIMH, U NPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MTOBEJCHUE U NOCTYIIKM CBOMX TOBAPUUIEH C MO3UIUN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHUSI MOCIEACTBUN MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHHUS IEHHOCTE! 3J0pOBOTO U OE30MacHOro 00pasa KU3HH, He0OXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOIOAICHHSI TIPaBMJI OE30MACHOTO OOpaIeHHs ¢ BEIIECTBAMU B OBITY, TTOBCEIHEBHOU >KU3HHU, B
TPYAOBOM AEATEILHOCTH;

MOHMMAaHUS LEHHOCTU TPaBUJ MHAWBUIYaJIbHOTO U KOJJIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYaIUAX, YTPOXKAIOLIUX 3J0OPOBbIO U KU3HU JIIOACH;
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OCO3HAHMSI TOCTICICTBUI U HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOTOJIsI, HAPKOTHKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-MCCIIE0BATEIbCKONW AEATENbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX NEATECIBHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTHE B PELLICHUHU IPAKTHUECKUX 3a7a4 COLMAIbHONW HAIIPABJIEHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY M3Y4YEHHIO Ipodeccuil pa3auMyHOro poja, B TOM YHCIIE HA OCHOBE
IPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMUH;

YBa)XEHHUs K TPYAY, JIIOASAM TPpyZAa U pe3yiabTaTaM TPYIJOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBMIYaJbHOM TpaeKTOpUU o0Opa3zoBaHMs, Oynyuiei
npodeccun U pealu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U NOTPeOHOCTEH 001I1ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCIIMTAHUS:

9KOJIOTUYECKHU 11€71€CO00PAa3HOr0 OTHOUIEHUS K NMPHUPOJIE KaK UCTOYHHMKY CYIIECTBOBAHMS KM3HHU Ha
3emiie;

IOHUMaHHMs I100AJIBHOI0 XapaKTepa SKOJIOIHYECKHX MPOoOJIeM, BIUSHHUS SKOHOMUYECKUX IPOLIECCOB
Ha COCTOSIHHUE IPUPOJHON U COLMAIBHOU CPEMBL;

OCO3HaHMS HEOOXOAMMOCTH HCHOJB30BAHUS JOCTIDKEHHM XUMHM JUIS PELICHHs BOIPOCOB
PalMOHAILHOTO TPUPOAOIOIB30BAHNUS;

AKTHBHOTO HENPUATHS ACHUCTBUN, NPUHOCALIUX Bpel OKPYKAIOIICH NPUPOLHOM Cpeae, yMEHUs
IPOTHO3UPOBATh HEOJArONpPUATHBIE HSKOJIOTUYECKHUE IOCIECACTBUS MNPEANPUHIUMAEMBIX JCHCTBUH U
IIPEeOTBpallaTh HX;

HAJIM4YUS Pa3BUTOTO HKOJIOTMUECKOTO MBIIIIEHMS, 3KOJOTUYECKON KYJIBTYpHhl, OIBITA IEATEIbHOCTH
DKOJIOTMUECKON  HAIlpaBIIEHHOCTH,  yMEHUS  pPYKOBOJACTBOBAaTbCA MMM B  IIO3HABaTEJbHOM,
KOMMYHHKAaTHUBHON U COLMAIILHOM MPaKTHKE, CIIOCOOHOCTH U YMEHMSI aKTUBHO IIPOTUBOCTOSAThH UAEOJIOTUN
xemodoouu;

7) HEHHOCTH HAYYHOI0 TIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKd M OOIECTBEHHOM
IPAaKTUKH;

NOHUMAaHMS CIeUU(PUKN XMMUU KaK HayKd, OCO3HaHMS €€ poiu B (POPMUPOBAHHH PAI[OHAIBEHOTO
Hay4YHOTO MBIIUIEHUS, CO3/IaHUM ILIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXarolleM MHUpe Kak O €IUHCTBE
IOPUPOJBl U YENOBEKAa, B MO3HAHMM IMPHUPOJIHBIX 3aKOHOMEPHOCTEM M pPEUIEHHH HpPoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHH Ul COBPEMEHHOM IMBWIM3aLUU: B €€
T'YMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW POJIU B CO3/JaHMHM HOBOHM 0a3bl MaTepHAIBHOW KYJIbTYpHI, B
peleHn: TI00aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTUSI YEJIOBEYECTBA — CHIPHEBOW, IHEPreTHUECKOM,
NUIIEBOM U HKOJOTUYECKON 0€301macHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00ECICUYCHUH YCIOBHH YCIIEUIHOTO
TPYyZa ¥ SKOJIOTHYECKH KOM(POPTHOH JKU3HU KaXKJ0Tr0 YJieHa O0IeCTBa;

€CTECTBEHHO-HAYyYHON I'PaMOTHOCTH: ITOHMMAHHS CYLIHOCTH METOAOB IIO3HAHMS, UCIOJb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble 3HAHUS IJs aHamM3a U OOBSICHEHUS
SBJICHUHA OKPYXAIOIEro MUPAa M NPOUCXOJAIIMX B HEM H3MEHEHHMH, yMEHHs J[enaTh OOOCHOBAaHHBIE
3aKJIIOYEHUs Ha OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJYYEHUS TOCTOBEPHBIX
BBIBOZIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIONIb30BaTh XMUMHUYECKHE 3HAaHUS ULl pElIeHHs MpoOjieM B
pEaJIbHBIX JKU3HECHHBIX CUTYalUsX;
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MHTEpeca K TTO3HAHUIO, UCCIIEOBATEILCKOM eI TEIIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHUIO, K aKTHBHOMY
TIOJTYYCHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

HWHTEpeca K 0COOEHHOCTSM TpyJa B pa3IMUHbIX cepax mpodecCHoHATbHON ACSITeTLHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHUS MPOTrpaMMbl MO XUMHUHU Ha YpOBHE CpEAHEro OOIIeTro
00pa3zoBaHMs BKIIFOYAOT:

3HaYMMble A7 (OPMHPOBAHMA  MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAyYHbIE MOHATHS, OTPAKAIOUIME IIEJOCTHOCTh HAyYHOW KapTHHBI MHUpPA H
cnenuuKy METO/I0B MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELECTBO, YHEpIus,
SBJIEHUE, TPOIIeCcC, CHCTeMa, Hay4yHbId (DaKT, MPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIieIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, SKCIEPUMEHT U JIpYTHe);

yHHUBEpcajbHble Yy4yeOHble JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHKATUBHBIC, PpETYJISTHUBHBIE),
obecrieunBarone (GopMUpoBaHHE (YHKIIMOHATHHONM TPAaMOTHOCTH M COLMAIBHONW KOMITETCHIIMH
oOyJaromuxcs;

CHOCOOHOCTh 00YYAIOUINXCS MCIIOB30BaTh OCBOCHHBIE MEXIUCIMITTIMHAPHBIC, MUPOBO33PEHUYECKHE
3HaHUS M YHUBEPCAJIbHbIC YUeOHbIC IEHCTBHS B TO3HABATEIBHOMN U COLMAIIBHOM MIPAKTUKE.

MertanpeameTHble  pe3ynbTaThl  OTPa)kalOT  OBJAJCHHE  YHUBEPCAIbHBIMU  Y4eOHBIMHU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSMU.

Ilo3naBaTe/IbHBbIE yHUBEPCAJIbHbIE Y4eOHbIE A€l CTBUS

1) 6a3oBble JJOrHYecKHe AeCTBUS:

CaMOCTOSTENILHO (HOPMYITHPOBATh U aKTYaIM3HPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,

ONpENENATh LeNU ACATENbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HMX JOCTUKEHHUS, COOTHOCUTHh
pe3yAbTaThI JEATEIbHOCTH C MOCTABJIEHHBIMU LEJISIMU;

WCITOJIB30BaTh TPU OCBOCHWM 3HAHWA TPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIJACIATh XapaKTEPHbBIC
MPU3HAKU TOHATUA W YCTAHABIWBATh WX B3aHMOCBS3b, HCIIOJH30BATh COOTBETCTBYIOIIWE TMOHSATHS IS
00BSICHEHUS OTAETHHBIX (PAaKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TSI KIIACCU(UKAIIMK BEIIECTB M XUMUIECKUX PEAKIUH;

yCTaHABIWBATh MPUYUHHO-CIICCTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKHE pACCYXACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 110 aHAJIOTHHU), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATh BHIBOABI U
3aKJII0YCHUS,

MPUMEHATHh B MPOIECCe MO3HAHUS HCIOJb3yeMble B XMMHUU CHMBOJUYECKHUE (3HAKOBBIE) MOJEIIH,
npeoOpa3oBhIBaTh MOJICIIbHBIC TPEJCTABICHUS — XUMHUYECKHWW 3HAaK (CHMBOJI) JJIEMEHTa, XUMHUYECKas
dbopmysa, ypaBHCHHE XUMHUUYECKOW PEAKIMKM — MPH PEIICHUH YY€OHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3a/1a4, NPUMEHSATh HA3BaHHBIE MOJEIbHBIC MPEACTABICHUS JIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a3oBble HCcJIe0BaTeIbCKUE AeicCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOTO TTO3HAHMSI BEIIECTB U XUMUUYECKHUX PEAKITHIA;

dbopMynTUpOBaTh LETU U 33aJa4d HCCIEIOBaHUS, MCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSATEIHHO
c(hOpMyIIMPOBAaHHBIE BOMPOCH B KA4eCTBE HWHCTPYMEHTA IIO3HAHUS M OCHOBBI sl (OPMUPOBAHUS
TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUN;
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BJIQJICTh HaBBIKAMU CAMOCTOSATEIHHOTO IIAHUPOBAHUS U MPOBEICHUS YICHHUECKUX YKCIIEPHUMEHTOB,
COBEpILICHCTBOBAaTh yMEHHUS HAOMIOAATh 3a XOJIOM IPOLECcca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3ynbTar, (opMyIHpoBaTh OOOOLICHHS W BBIBOABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH pE3YJIbTAaTOB
HCCJIETOBAHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

pUOOpEeTaTh OMBIT YYECHUYECKOW HCCIEeNOBATENbCKON U MPOEKTHOM NeATeNbHOCTH, MPOSBIATDH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB pEUICHHs MPAaKTUYECKHX 3a7ad,
NPUMEHEHHIO PA3JINYHBIX METOI0B MTO3HAHMUSL.

3) paGora ¢ uHpopmanmeii:

OPUEHTUPOBATHCSA B PA3UYHBIX HCTOYHUKAX HHPOpMAINK (HAYYHO-TIOMYJISpHAs JHTEepaTypa
XUMHUYECKOTO COJIepKaHUs, CIPaBOYHBbIE MOCOOUSs, pecypchl MHTepHeTa), aHaTU3UpOBaTh HMH(OPMAIIIO
pa3MyHBIX BHJIOB M (OpPM MpeNCTaBICHHs, KpPUTHUYECKH OLEHUBAThb €€ JIOCTOBEPHOCTh U
HEMPOTHBOPEUUBOCTb;

bopMyIUpOBaTh 3aMpOChl U MPUMEHSTHh pa3jIMYHble METOJbI MPH MOHCKE U O0TOOpe MH(pOpMAIUH,
HE0O0XOMMOM 15l BBITOJTHEHUS Y4EOHBIX 33124 ONPEAeIEHHOTO THIIA;

MPUOOPETATh OMBIT UCMOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpencTaBieHus uHbopMauu (CXeMbl, Tpaduku,
JUarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEACTBA MpHU paboTe ¢ XMMHUYECKOH HH(OpMaIuei:
MPUMEHATh MEXIpeAMETHbIC ((PU3MYECKHEe ¢ MAaTeMAaTHYeCKHE) 3HAKM W CHUMBOJBI, (HOPMYJIBI,
ab0peBHaTypbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIC YHHBepCaJbHbIe y4eOHbIE el CTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TEMBbI B XOJI€ TUaIora U/Wiu JUCKYCCHUH,
BBICKA3bIBaTh UJIeH, (POPMYITHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTENILHO BBITIOJHEHUS MPEATI0KEHHOM
3a]1a4H;

BBICTYIIATb C IPE3CHTALMEH  PE3yJIbTaTOB IIO3HABATEIIBHOW  JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATCIIBHO HWJIM COBMCCTHO CO CBCPCTHUKAMHU TIPU BBIIOJHCHHUU XUMHUYCCKOI'O 3SKCICPUMCHTA,
NPaKTHYECKON pabOThI IO MCCIICOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pealr3alui yueOHOro MPOeKTa,
U GOPMYIHPOBATh BBIBOIBI 110 Pe3yJIbTaTaM MPOBEACHHBIX MCCIICTOBAHUI MyTEM COTIACOBAHUS TO3HUIINH B
X0J1e O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIe yHUBepcabHbIe YueOHbIE NeliCTBHA:

CaMOCTOATCIIbHO IIAHUPOBATH U OCYHICCTBJIATL CBOIO IMO3HABATCIBbHYIO ACATCIILHOCTDL, OIMPCACIIAA
e€ LM U 3a[a4i, KOHTPOJIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MPeIaraéMblii aJrOpuTM
JIEWCTBUI TPU BBITIOJIHEHUHM YYE€OHBIX M HCCIEAOBATEIBCKUX 3aj]ad, BHIOMpaTh HamOosee 3¢ EeKTUBHBII
CIOCO0 WX PEHICHUs C YUETOM TOTYICHHUST HOBBIX 3HAHHUI O BEIIECTBAX U XUMHUUECKUX PEAKIIHSX;
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OCYIIECTBIISATH CAMOKOHTPOJIb JACATEIHHOCTH HA OCHOBE CAaMOaHAIIN3a M CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMbl MO XMMHUU Ha YriyOJIEHHOM YpPOBHE Ha YpPOBHE
cpemHero oOmero o0pa3oBaHus BKIIOYAIOT CHerUpUUecKue i YyIeOHOro mpeaMera « XuMHUsy HaydHbIC
3HaHUS, YMCHHUS U CIOCOOBI JCHCTBUI 1O OCBOSHHIO, MHTEPIPETAIIMA U IPeoOpa30BaHUIO 3HAHUM, BUIBI
ACATCIIBHOCTH 110 MMOJTYYCHUIO HOBOT'O 3HAHUA U MPUMCHCHUTIO 3HAaHUHU B Pa3JINIHBIX y‘-ICGHBIX CUTyaluiax,
a TAKXKC B PCAJIbHBIX JKU3HCHHBIX CUTYyalUsX, CBA3AHHBIX C xumuen. B nmporpamme 1o XumMum MnmpeaMCTHBIC
Pe3yabTAThI IPEICTABICHBI TI0 TOaM H3yYCHHUS.

10 KUIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKasi XUMUs» OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUI: O MeCTe W 3HAYCHUU OPraHUYECKOW XUMHH B CHCTEME
€CTECTBCHHBIX HAYK M €€ POoJH B 00ECIICYCHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUYESCTBA B PEIICHUHU MPOOIEM
9KOJIOTHYECKOM, YHEPreTUYeCKO M MHUIIEeBOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX
MaTepuasoB, HOBBIX HMCTOYHHUKOB SHEPrHUH, B OOECMEYEHHM pPAlMOHAIBHOIO MHPUPOJIONOIL30BaHUS, B
(GbOopMUPOBaHUHM MHUPOBO33PEHUSI U OOMIEH KyIbTYphl YENOBEKA, a TAK)KE SKOJIOTHYECKH OOOCHOBAHHOTO
OTHONICHHUS K CBOEMY 3/I0POBBIO U MIPUPOJTHON CpeJIe;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIMOJATalolIue IMOHSATHSI —
XUMUYECKHA JJIEMEHT, aToM, SApO M SJEKTpOHHAas 000Jjouka aroma, S-, p-, d-aTOMHBIE OpOWTaNH,
OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToMa, THOpUAN3anusi aTOMHBIX OpOuTanel, MOH, MOJIEKyJa,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTD, CTETICHb OKHCIICHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIPHAS Macca,
MOJIIPHBIA O00BEM, YTIEPOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIMIa, PaauKan, CTPYKTYpHbIE (HOpMyIbI
(pa3BEépHyTblE, COKpaUIEHHBbIE, CKEJETHbIE), HM30MEpUs  CTPYKTypHass M  IPOCTPAHCTBEHHAas
(reomeTpHuyecKasi, ONTUYECKas1), U30MEPbl, TOMOJOTHYECKHI Psi, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U
a30TCOJEpKAIIMNEe  OPTaHWYECKHWE  COCNUHEHHUs, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS; TEOPUH, 3aKOHBI (nepuoanueckuii 3akoH JI. . MenneneeBa, Teopus
CTpOEHHUs OpraHuveckux BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHMsI M MPEBpALICHUs] PHEPrUM MPHU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMA
SI3BIK XUMUHU, MUPOBO33PEHUECKHE 3HAHUS, JIeXKAIINE B OCHOBE MOHUMAHUS MPUINHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBIICHUH; MPEACTaBICHUS O MEXaHHW3MaX XUMHYECKHX PEaKIUi, TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHs, O B3aMMHOM BJIMSHMM aTOMOB M TpYyNI aTOMOB B
MoOJIeKyJax (MHIYKTUBHBIH W Me30oMepHbld d(ddexTh, opuentantel I u Il poma); dakronmornyeckue
CBEJICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOJIb30BAHUU BAKHEHIIINX OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHHOCTH YEIOBEKa, OOIIMX HAyYHBIX MPHUHIIUIIAX XUMUYECKOTO
MPOU3BOICTBA (Ha MpUMepe MTPOU3BOCTBA METAHOJIA, TepepadbOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTepHbIE NPU3HAKU TOHATUM, YCTaHABIMBATH UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPH OMHCAHWUU COCTaBa, CTPOCHHUS U CBOWCTB
OPraHUYEeCKUX COCIUHEHUN;

c(hopMUPOBAHHOCTHh YMEHUM:

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JUISI COCTABIICEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBIISITh YPAaBHEHHUSI XHMHUYECKHUX PEAKIUH U PaCKpPhIBaTh HUX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUI MTOCPECTBOM COCTABJICHHS AJIEKTPOHHOTO OallaHCa ITUX PEAKIINH, peaKIHii
MOHHOT'O OOMEHa MYTEM COCTaBJICHHS X TOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;

W3TOTaBIMBATh MOJIENIM MOJIEKYJl OPraHWYEeCKUX BEIIECTB IS WIUTIOCTPAlMA MX XUMHUYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHHS,
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c(hOpMHUPOBAHHOCTh YMEHUH: YCTAaHABIMBATH MPUHAAJIC)KHOCTh H3yYEHHBIX OPTaHUYECKUX BEUIECTB
M0 WX COCTaBY M CTPOCHHUIO K ONpEACNEHHOMY KJIAcCy/TPYIIe COCIWHEHUH, MaBaTh MM HA3BaHUS IIO
cucreMatuuecko Homenkinarype (IUPAC) u npuBoauTh TpuUBHANbHBIE Ha3BaHUS ISl OTAEIbHBIX
IpeJICTaBUTENIe OpPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIeH, TOJYOJ, MIMIEPUH, STUICHIIUKOIb, (PEeHOoM,
dbopManbaerua, aueTanblIeruj, aneToH, MypaBbUHas KHUCIIOTa, YKCYCHas KHCJIOTa, CTeapuHOBasd,
OJICMHOBAS, TATLMUTUHOBASI KUCJIOTHI, TJIMIIMH, aJJaHWH, MallbT03a, GPYKTO3a, aHWJIUH, TUBUHWII, U30IPEH,
XJIOPOIIPEH, CTUPOJI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUSI OMPENEISITh BHJ XUMHUYECKOW CBS3M B OPraHMUYECKUX COCIUHEHUSIX
(KoBaJIeHTHAs ¥ MIOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS CBSI3h);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTh MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX BEUIECTB A.
M. bytiepoBa 11t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpPOEHUE, (PU3UYECKHME U XHUMUYECKUE
CBOMCTBA THUIHMYHBIX MPEJCTABUTENEH pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB,
LUKJIOAJIKAaHOB, AJIKEHOB, aJKAJINE€HOB, AJIKUHOB, APOMATUYECKUX YIJIEBOJIOPOJOB, CIIMPTOB, AJIbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOEIWHEHUN W aMUHOB,
AMUHOKUCIIOT, OEITKOB, YTIEBOIOB (MOHO-, ¥~ M MOJIMCAXAPUIOB), HIUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXAy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUN C UCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHUSl TOJATBEP)KIaTh HAa KOHKPETHBIX IMpPUMEpax XapaKTep 3aBUCHUMOCTH
PEaKIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COCIUHEHUN OT KPAaTHOCTH M THIA KOBAJICHTHOU CBS3U (O- U TT-
CBSI3M1), B3AUMHOTO BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHUKU YIJIEBOJAOPOJHOTO ChIphs (HE(TH,
NPUPOJHBIA Ta3, yroib), CIOCOOBI €ro NepepadOTKM W TPAKTUYCCKOE TMPUMEHEHHE MPOJAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CHCTEMOH 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJAX IMO3HAHUS —
HAOMIO/ICHUU, W3MEPEHUH, MOJCIUPOBAHUM, JKCIEPUMEHTE (pPEaIbHOM H MBICIICGHHOM) W YMEHUs
IIPUMEHSATDH 3TU 3HAHHUS;

c(OpMUPOBAHHOCTh YMEHHUS TNPUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIBHON AESITENbHOCTH —
aHaJIU3 ¥ CHHTE3, CpaBHEHHUE, 0000IICHNEe, CUCTEMATHU3AIIHIO, BBISBIICHUE IPUYUHHO-CIICICTBEHHBIX CBS3CH
— JUISl U3YYEHUS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHUH: BBISIBIATH B3aHUMOCBA3b XHUMHUYECKUX 3HAHUM C TOHATUAMU U
NPEJICTABICHUSIMA JAPYTUX €CTECTBEHHO-HAYyYHBIX MPEAMETOB [UIsi 0oJiee OCO3HAHHOTO IOHUMAaHUs
CYIIHOCTH MaTepHAIbHOIO €IUHCTBA MHpPA, UCIOJIb30BaTh CUCTEMHbIC 3HAHMS MO OPraHUYECKON XUMUU
JUTSE OOBSICHEHUS U TIPOTHO3UPOBAHMUSI SIBIICHUH, IMEIOIIIUX €CTeCTBEHHO-HAYUYHYIO TIPUPOLY;

c(OpMUPOBAHHOCTh YMEHHUMN: MPOBOAUTH PAcCUEThl MO XHUMHUYECKUM (opMmynaM M ypaBHEHHSIM
XUMHYECKHX peakuil C HUCHOJb30BaHUEM (U3MUECKUX BeIMYMH (Macca, 00bEM Tra3oB, KOJIMYECTBO
BEILIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIEHUIO
XUMHUYECKON (OpPMYITBl BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOIYyKTaM
CrOpaHusl, IIIOTHOCTU Ta3000pa3HbIX BELECTB;

c(OpMUPOBAHHOCTh yYMEHM: TMPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBaTH C MO3UIUI
HKOJIOTHUECKOM O€30MacHOCTH TOCIEACTBUA OBITOBOW M MPOHM3BOJACTBEHHOHM MAEATENIBHOCTH YEJIOBEKa,
CBSI3aHHOW C MepepabdOTKON BEIIECTB, HMCIOIb30BaTh IMOJMyYEHHBIC 3HAHHS JJI MPUHATHS TPAMOTHBIX
peteHuit mpoOJIeM B CUTYaIHIX, CBI3aHHBIX C XUMHUECH;

c()OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENILHO IUIAHUPOBATh M  IMPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (MOJIydeHHE M M3YYCHHE CBOMCTB OpPraHMYECKUX BEUIECTB, KaYECTBEHHbIE pPEaKLUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB M KHUCIOPOACOJEPKAIIUX OpPraHMYECKUX BELIECTB, pELICHHE
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OKCIIEPUMEHTAJBHBIX 33a7ad [0 PACIIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOIIOJEHUEM MPABUII
0e30macHOro oOpalleHusi ¢ BEIIeCTBAMH U JaOOpaTOPHBIM 000pyHOBaHHEM, (OPMYIHUPOBATH LEJb
WCCIICIOBAHMSI, TPEICTABIATh B pa3HMuHON (opMe pe3ynbTaThl JKCIEPUMEHTa, aHaINu3upoBaTh U
OLICHUBATbH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTHh YMEHUH:

coOiroaaTh MpaBuiia HIKOJIOTUYECKH 11e71eco00pa3HOro NoBeieHus B ObITY U TPYJOBON JESTEIBHOCTH
B LIEJISIX COXPAHEHUs CBOETO 3J0POBbs, OKPYKAKOLIEH MPUPOJHON Cpelbl U JOCTUXKEHUS €€ YCTOMYHUBOTO
pa3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHYECKOrO JIEUCTBUSL Ha IKUBBIE OpPraHU3Mbl  OMNPEIEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [T1K;

aQHAIM3UPOBATH 11€IECO00PA3ZHOCTh MPUMEHEHUS! OPraHUYECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHUIA: OCYIIECTBIIATH LIEJICHAMPABICHHBIA MONCK XUMHUYECKON MHPOpMAITUU
B Pa3IMYHBIX MCTOYHHMKAX (Hay4dHas M y4eOHO-Hay4yHas JIMTEpaTypa, CPEICTBA MACCOBON HH(OpMAIIHH,
WuTepHer M npyrue), KpUTHUECKU aHAIU3UPOBaTh XMMHUYECKYyI0 HMH(poOpmanuio, rnepepadarbiBaTh €€ U
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.

11 KIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4ecKasi XuMUs» OTPaXaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MTO3HABAEMOCTH SIBICHUW NPHUPOBI, O MECTE U 3HAYEHUU XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ pOoJIH
B 00ECNEYeHUH YCTOWYHMBOTO pA3BUTHUS, B PELUICHUH NPOOJIEM HKOJOTHUECKOM, SHEPreTHUECKOW U
NUIIeBOH 0€30MacHOCTH, B PA3BUTHM MEIUILMHBI, CO3[JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHHKOB
SHEpruu, B 00eCNevYeHUr paloOHAIbHOIO MPHUPOAOIOIB30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o0mieil KynbTypbl YelIOBeKa, a TakKe SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO U
MPUPOJHOM CpeliE;

BIIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAralollue MOHSATUS —
XUMHUYECKHM 3JIEMEHT, aToM, SAPO aToMa, M30TOIbI, 3JIEKTPOHHAs 000JOo4YKa aTtoma, s-, p-, d-aTOMHBbIE
opOuTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMa, THOpHAM3aIvs aTOMHBIX OpOWTAJICH, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHMS, XHUMHYECKass CBS3b
(KoBaJIeHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOIHAS ), KPUCTAILTUYECKAs periéTka, XUMUIecKasl peaKius,
pacTBOp, SJIEKTPOIMUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTHUYECKAs IUCCOLUMALNS, CTENEHb IUCCOLMALUHU,
BOJIOPOJHBIA TOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(h(EKT XUMHUYECKON peakIiuH,
CKOPOCTh XHMHUYECKOH PEaKINK, XUMUIECKOE PAaBHOBECHE; TEOPHH M 3aKOHBI (TEOPHS IICKTPOITUTUYECKOM
auccoumranuu, nepuoamdeckuil 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS MACChl BEILECTB, 3aKOH
COXPAHEHHUsI U MPEBPALICHUS YHEPTUU IIPU XUMHUYECKUX PEAKLMIX, 3a4KOH MOCTOSHCTBA COCTaBa BEILECTB,
3aKOH JIEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE IMOHHUMAHMSI NMPUYUHHOCTH W CUCTEMHOCTHM XUMHUYECKHMX SIBIICHUW; COBPEMEHHBIC
MIPEICTABJICHHS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXAaHM3Max XUMHUYECKHUX pPEAKUUW, TEPMOJAMHAMMYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSAX UX MPOTEKAHHS, O XMMHYECKOM PaBHOBECHM, PAacTBOpax M JHCIEPCHBIX CHCTEMaXx;
dakTosoruuecKue CBEACHHS O CBOWCTBAaX, COCTaBe, TMOJIYYCHHUHM © O€30IaCHOM HCIOJb30BaHUHU
BaXHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTHUECKOHN ACSITETFHOCTH YEeIIOBEKa, OOIIMX HAYUYHBIX
MPUHIMIIAX XUMHYECKOT0 IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTepHbIC NpPHU3HAKK TIOHSATUH, YCTaHABIMUBATH WX
B3aUMOCBSI3b, UCIIOIb30BAaTh COOTBETCTBYIOIINE MOHSATHUS MPU ONMHUCAHUM HEOPTaHWYECKUX BEIIECTB U HX
MIpEBpaICHUII;
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c(OPMHPOBAHHOCTh YMEHHS HCIOJIB30BATh XMMHYECKYIO CHMBOJUKY JJISi COCTaBJICHUS (OpMYI
BEIIECTB U ypaBHEHUN XMMHUYECKUX peakiuii, cucreMaTnueckyio HomeHknarypy (IUPAC) u tpuBnansHbie
Ha3BaHUs OTACIIBHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHS OINPEACIATh BAJIEHTHOCTh M CTENEHb OKHCICHHUS XUMHYECKUX
AJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUUYECKOM CBSI3U (KOBAJEHTHAsI, HOHHAs, METAJUIMUECKas1, BOJOPOIHAs),
THUI KPUCTAUITMYECKON peMIETKA KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BUJA XUMHUECKON CBSI3U
U THUMA KPUCTAIMUECKOW pPEmETKH, OOMEHHBI M JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3HU;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(UIMPOBATh: HEOPraHMYECKHE BellecTBa IO HUX COCTaBy,
XUMHYECKHE peaklUy MO Pa3uYHbIM MpHU3HAKaM (UHCITYy U COCTaBy pearupyrollux BELIECTB, TEIJIOBOMY
3 eKTy peakiiy, U3MEHEHUIO CTEIICHEH OKUCIICHHS JIEMEHTOB, OOpPaTUMOCTH, YUYaCTHIO KaTalnu3aTropa u
JPYTHUE); CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUHU JJIsl KIacCU(UKALIMU U3y4aeMBbIX BELIECTB U
XUMHYECKHUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHsI PaCKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKITHH;

c(OPMHPOBAHHOCTh yYMEHUI: XapaKTepHU30BaTh JJEKTPOHHOE CTPOCHHE AaToOMOB U HOHOB
XUMHYECKUX DJIEMEHTOB NepBOro—uerBéproro nepuonoB Ilepmommueckoit cucremsl .M. Menaeneena,
UCIIONIBb3YSl TIOHSTHUSI «IHEPreTHUECKUE YpPOBHU», «IHEPreTUYECKHUE MOIYpOBHU», «S-, p-, d-aTOMHBIE
opOUTaNN», «KOCHOBHOE U BO30YXIEHHOE YHEPTETUUECKUE COCTOSHUS aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMUMHYECKHUX AJIEMEHTOB U UX COCIMHEHUH MO nepuonaM u rpynnam [lepuoanyueckoit
cucrtembl JI. 1. MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS HX
AJICKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKIE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHME T€HETHUYECKOW CBS3M MEXIY HEOPraHUYeCKUMH
BEIIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIU;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKiuit
MOCPEACTBOM COCTABJICHHSI DJIEKTPOHHOIO OajaHca 3THUX peakUuil; peakuuid HOHHOro oOMeHa MyTEéM
COCTABJIICHMS MX IOJHBIX M COKpPAUIEHHBIX HOHHBIX YPaBHEHMM; peakUuil TUAPOIU3d; pPeakLUi
KOMILJIEKCO0Opa30BaHus (Ha IpUMepe THIAPOKCOKOMIUIEKCOB IMHKA U aJTIOMHHHUSA);

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHHSI XUMHUYECKHX pEeakiuil c
Y4€TOM HMX DHEPreTHYECKUX XAPAKTEPUCTHUK, XapaKTep W3MEHEHHsS CKOPOCTH XUMHUYECKOM pEeakUuHu B
3aBHCUMOCTH OT pa3jIM4HBIX (DAaKTOPOB, a TAKXKE XapaKTep CMENIECHHs XUMHUYECKOTO pPaBHOBECHUS O[T
BIIMSIHUEM BHEWIHHX Bo3neiicTBuii (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHMsI XapaKTEepH30BaThb XHMHMYECKHWE pEaKlWu, JeKallde B OCHOBE
MPOMBIIUIEHHOTO TMOJIYY€HUS CEpPHOW KHCIOTHI, aMMHaka, OOIIME Hay4HbIe MPUHLHUIBI XUMHUYECKUX
IPOM3BOJICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHNUS HEOPIaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C
TOYKHU 3PEHUsI COOTHOLLIEHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIAICHUS CUCTEMOI 3HAHUN O METO/IaX HAyYHOTO MO3HAHUS SBJICHUI MPUPO/IBI
— Habm0IeHNe, U3MEPEHNE, MOJCIUPOBAHHE, SKCIIEPUMEHT (PealbHbI U MBICIEHHBIN), UCIOIb3YEMBIX B
€CTECTBEHHBIX HAYKAX, YMEHMs IIPUMEHATH 3TU 3HAHUS IIPU DKCIEPUMEHTAIIBHOM UCCIIEIOBAHUY BEILECTB
U JUI1 OOBACHEHHS] XMMUYECKHUX SBJICHHHA, WUMEIOIIMX MECTO B NPUPOAE, MPAKTHUECKOW IEATEIbHOCTH
YEJI0BEKa U B TOBCEIHEBHOMN KU3HY;

c(OPMHPOBAHHOCTh YMEHHUS BBIABIATH B3aMMOCBS3b XMMHUYECKMX 3HAHUM C TOHATUAMU U
NPEICTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYyYHBIX NPEAMETOB s 0Oojiee OCO3HAHHOTO IMOHMMAaHUS
MaTepUalIbHOIO €IMHCTBA MUPA;
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c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIIOJH30BAHMEM MOHITHA «MaccoBas MO
BEIIIECTBA B PACTBOPE» M «MOJISIpPHAS KOHIICHTPAIIH; MAcChl BEIIECTBA WM 00bEMA Tas3a Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O0BhEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIICCTB; TEILIOBOTO
¢ dexTa peakiuy; 3HAYEHUS BOJOPOJHOTO IOKAa3aTessl PacTBOPOB KHUCIOT M WIEJIOUYeld C H3BECTHOM
CTEMEHbIO JHUCCOIMAIMKN; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA) MPOAYKTAa pEakUWd, €CIU OAHO W3
MCXOIHBIX BEIIECTB JIAHO B BHJIE PACTBOpA C ONPEAEIEHHOW MAacCOBOW JOJEN pacTBOPEHHOIO BEILIECTBA
WM JTAaHO B M30BITKE (MMEET MPUMECH ); JI0JIA BBIXO/a MPOIYKTa PEaKuu; 00BEMHBIX OTHOIICHUH Ta30B;

c(OPMHUPOBAHHOCTh ~YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh M IMPOBOJUTH XUMHUYECCKUI
OKCIIEPUMEHT (IPOBEJCHUE peakluii HOHHOTO OOMEHa, TONATBEP)KIECHUE KadeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPEAEIEHNE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI UHANKATOPOB, U3YYECHHE
BIIMSTHUS PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKON PEaKIIMH, PEelIeHUE 3KCIePUMEHTAIbHBIX 3a]1a4
no Temam «Metamiel» u «HeMeTtamnsny) ¢ coboIeHneM MpaBuil 6€30MacHOTr0 00palleHus ¢ BEIIeCTBaMU
U 1a00paTopHBIM 00OpyIOBaHUEM, (OPMYIHUPOBATH IENb HCCICIOBAHUS, MPEACTABIATH B PA3THMYHON
dbopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHUHW: COOJIIOMAaTh TpaBUjia TIOJb30BAaHUS XHMHYECKOW TMOCylIod U
1abopaTopHEIM 00O0pyIOBaHHEM, OOpallleHHsT C BEMIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHSAMH II0
BBITIOJTHEHHUIO JJa00PAaTOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHYECKH IIeJIeCO00Pa3HOT0 MOBEACHHS B OBITY U
TPYOBOM JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbs, OKPYXAIOLIEH NPUPOTHOU Cpensl U
JOCTH>KEHHUSI €€ yCTOWYMBOIO pa3BUTHUSA, OCO3HABAaTh OINACHOCTh TOKCHYECKOrO JIEWCTBHUS HA YKUBBIE
OpraHU3MbI ONIPeIeNIEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHUMAast cMbica nokasarens [1/1K;

c(OpPMUPOBAHHOCTh YMEHHUIA: OCYIIECTBIIATH LIEJICHAMPABICHHBIA MOMNCK XUMHUYECKON MHPOpMAITUU
B Pa3IMYHBIX MCTOYHMKaX (Hay4dHas U yueOHO-Hay4yHas JIUTEpaTypa, CpelICTBa MaccOBOl MH(OpMAaIHH,
WuTepHer M npyrue), KPUTHUECKH aHAIM3UPOBaTh XMMHUYECKYyl0 HMH(poOpmanuio, rnepepadarbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHUH C MTOCTABICHHOW Y4eOHOM 3a/1a4eii.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
JIeKTpOHHbIe (L (poBbIe)
N KoanuecTBo yacoB o0pa3oBaTe/ibHbIE peCypchl
o
/' HaumeHoBaHMe pa3eioB U TeM NPOrpaMMbl
n/n
Koutpoabnsie | I[lpakTnueckmne
Bcero
padoThI padoThI
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHHYeCKOl XUMHUH
L1 IIpeamer oprannueckon XumMuu. Teopus CTpoeHUs 2 bubnmoreka [IOK
' opranudeckux coenunenuit A. M. bytieposa https://m.eds00.ru/d69df650
Hroro no pazpeny 8
Paznen 2. Yraesogopoabt
71 [IpenenbHbIE YTIE€BOIOPOIbI — AJTKAHBI, 5 bubnnoreka [IOK
’ [IUKIIOATKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHble yriieBo1opoIbl: alKEHBI, 14 1 bubnmoreka [TOK
’ AJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
Bu6nuoreka [IOK
23 ApomaTHyecKHe yrieBoA0POAbI (apeHbl) 8 hitps://m.odsoo.r/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX 4 bubnuoreka [IOK
’ nepepaboTka https://m.edsoo.ru/d69df650
Bu6nuoteka [IOK
. 4 1
2.5 ["anorennpou3BoIHbIE YTIEBOAOPOIOB hitps://m.odsoo.r/d69df650
Hroro no pazaeny 35
Paznen 3. Kuciaopoacoaep:kamme opranHudeckne coeJUHEeHUs
bu6mmoreka I[IOK
. . 11 1
31 Crmprb. beron https://m.edsoo.ru/d69df650
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11 KITACC

DJIEeKTPOHHBbIE
(uudposbie)
KounvecTBO 4acoB
Ne ni/m H 00pa3oBaTeJbHbIE
anMeHOBaHMe Pa3/ieJioB U TeM NMPOrpaMMbl
pecypchbl
KonTpouabnbie IIpakTHyeckue
Beero padoThI padoThI
Paszgea 1. TeopeTudyeckue 0CHOBbI XMMHMU
Crpoenue aroma. [leproanieckuii 3aKoH U
but6mmoreka [JOK
1.1 [Tepuoanueckas cucTeMa XUMHUYECKHUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. V1. MenaeneeBa
but6mmoreka [IOK
1.2 C .M 0
TpOCHHE BelIecTBa. MHOroo0pasue BEIICCTB 11 1 https:/m.edsoo.rw/2dd5 7624
bubmunoreka LIOK
1.3 X
HMITHAECIdE pedtiing 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 39
Pa3nes 2. Heoprannueckasi Xumust
but6mmoreka [IOK
2.1 H
eMETALIBT 31 ! 3 https://m.edsoo.ru/2dd5724
bubmaunoreka LIOK
22 Merazet 23 ! 2 https://m.edsoo.ru/2dd57124
Hroro no pazaeny 54
Paznen 3. Xumus u Ku3Hb
but6mmoreka [IOK
1 M . X
3 €TO/IbI TO3HAHMS B XUMUU. XUMUS U KU3Hb 9 hitps://m.edsoo.rw/2dd57624
Hroro no pazpeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne | s vooka Ko.inyecTBo 1acos D/1eKTPOHHBIE HHPPOBLIE
n/n yp Bcero | Kontposabubie | IlpakTnueckne | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,
1 HII))GI[CTaBJ'IeHI/Ie 0 MHOF(I))O6paSI/II/I OPraHUYEeCKHUX 1 bubmorexa [IOK
N https://m.eds00.ru/3686e65
COETMHEHUI
DNEKTPOHHOE CTPOCHUE aTOMa yriiepo/ia (OCHOBHOE U
2 B036y>§z[éHHoe CECTOHHHH) BanyerHTII{)ble BE)3MO)KHOCTI/I 1 Bubmioreka LIOK
' https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMH4YecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
3 MexaHnu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3U 1 bubmorexa LIOK
. ’ https://m.eds00.ru/8d39f5¢8
CrocoObI pa3pbiBa CBsI3EH
4 Teopus cTpoeHus: OpraHuvYecKux coequHeHnil A. M. 1 bu6mmoteka [IOK
byrneposa https://m.eds00.ru/9e595¢cb8
Buael n3oMepun: CTpyKkTypHasi, IpOCTPaHCTBEHHAS.
5 3JI€KTpOHHHIZ3 3(1)(1)611(?“]}1,{1 ]‘Z EmneKyIJ)Iax (I))pI‘aHI/IIIeCKI/IX 1 bubmorexa [IOK
N https://m.edsoo.ru/b0e61661
COEIMHEHUN
6 [IpencraBnenue o KIaccuPUKAIMKU U CHCTEMaTHIeCKast 1 bubnmoreka [IOK
HoMeHkjarypa (IUPAC) oprannyeckux BeIecTB https://m.edsoo.ru/c212dd21
7 Knaccudukanus peakiuii B opraHn4eckoil XuMuu 1 bubmorexa [IOK
1M peakil P https://m.edsoo.ru/ba5706aa
8 CucremaTtu3zanus 1 00001IeHNE 3HaHUH IO TeMe 1 bubmorexa LIOK
I m https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHUH psif, o0Ias popmya,
9 HOMEHKJIaTypa 1 I/I30MepI/I$Ip3J'IeKTp0HH((1))eII)/I g 1 bubmorexa [IOK
i https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYT
10 | ®usnueckue U XUMUUECKHE CBOMCTBA AJIKAHOB 1 bubmmorexa [IOK
https://m.edsoo.ru/3137711c
11 | Haxoxxnenue ankaHoB B mpupoje. CriocoObl momydeHust 1 bubmmoreka [IOK
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U IPpUMCHCHUC AJIKAHOB

https://m.edso0.ru/259b0as5b

Huknoankansl: o0mast opmyna, HOMEHKIATYpa U

Bu6nuoreka [IOK
U30MepHUsi, 0COOEHHOCTH CTPOEHUS U XUMHUYECKHUX

12 MEPHA, P https://m.eds00.ru/156730d2
CBOWCTB, CITOCOOBI IOJYUCHUS U TIPUMEHEHUE
Pemienne pac4€THBIX 3a/1a4 Ha ONPEACIICHUE

13 MOJIEKYJIIPHO# (hOPMYJIbI OPraHMYECKOTO BEIIECTBA T10 Bu6nuoteka [IOK
MAaCCOBBIM JIOJISIM aTOMOB 3JI€MEHTOB, BXOJSIIUX B €0 https://m.edsoo.ru/bf84d8eb
cocrtas. Cucremarusanusa 1 0000IIeHEe 3HAHNUH 10 TEME
AJKEHBI: TOMOJIOTHUECKHH psijI, o0mas Gopmyna,

14 | HOMEHKIATYpa, SIEKTPOHHOE U IPOCTPAHCTBEHHOE bubnmoreka [IOK
cTpoeHue MosieKysn. CTpyKTypHast U UC-TPaHC- https://m.edsoo.ru/273b0ale
M30MEpHs aJTKEHOB

15 ®u3nuecKue U XMMHUYECKUE CBOMCTBA aJIKEHOB. bubnnorexa [IOK
[IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd

16 | Crnoco06bl momyue €HEeHHE aJIKeHOB bubmorera [IOK

1 bI OTYHCHHS 1 HPUMCHCH https://m.eds00.ru/665dc058
[Mpaktudeckas pabota Ne 1 mo teme "IlomyueHue
17 3TI:/IJIeHa U u3 pemzle €ro CBOMCTB" & budmmorexa [IOK
v https://m.edsoo.ru/0941eed8

18 Pemenne pacu€THBIX 3a/1a4 Ha ONIPECIICHHE bubnmoreka [IOK
MOJIEKYJISIPHOM ()OPMYIIBI OPTaHUYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AnkanueHsl: CONpsHKEHHBIC, U30JUPOBAHHBIC

19 KyMy.]'II/IpOBaHHBIIe) OCO6€HI-;OCTI/I 3J1peKTpOHH(;FO bubmiorexa LJOK

’ https://m.eds00.ru/04298c0a
CTPOCHHUS
20 | x < . Kl CHOB Bubnuoreka [IOK
MMUYECKHE CBOMCTBA COMPSKEHHBIX U https://m.edsoo.ru/e561253d
21 C OBl TOJTYYCHHS ¥ IPUMEHEHHE AJIKaTUCHOB bubmorexa [IOK
oco y4 p A https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH psifl, 001mas hopmyina
22 HOMEHKJIaTypa 3J'I€KTp0HHOI; U ;'IPOCTpag)ClgeI};HO’e bubmiorexa LJOK
’ o https://m.eds00.ru/68bbccde
CTPOEHHUE MOJIEKYJ, PU3NIECKUE CBOWCTBA
23 XHMHUYECKHE CBOMCTBA aJIKUHOB Bu6nuoreka [IOK
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https://m.eds00.ru/23493a93

24 | KauyecTBeHHbIE pEaKIIMM HA TPOMHYIO CBSI3b bubmorexa LIOK
https://m.edsoo.ru/7b1c48da
25 | CnocoObl MOTy4YeHus ¥ MPUMEHEHHE AIKUHOB bubmorera [IOK
https://m.edsoo.ru/a6f9alea
Pemenue 3aay: pacy€Thl 10 YPAaBHEHUIO XUMUYECKOM Bubnuorexa IIOK
26 peaxknnn https://m.edsoo.ru/5db8e526
27 Cucremarusanusa 1 0000IeHNE 3HAHUI 10 TEME
ApeHBI: TOMOJIOTHYECKUH psif, 001Iast popMya,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnmoreka [IOK
28 CTpOEHHUE MOJIEKYJI OCH30J1a U TOTYO0JIa, NX (U3UYECKUE https://m.edsoo.ru/a92a7094
CBOICTBa
XUMHUYECKUE CBOWCTBA APEHOB: PEAKLINH 3aMELIEHUS bubnnorexa [IOK
29 https://m.ed /ad44alaed
ps://m.edsoo.ru. e
XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU Bu6nuoreka [IOK
30 NPUCOECTUHEHNUS, OKHCIICHHE TOMOJIOTOB OeH30I1a https://m.edsoo.ru/a44alae4
31 | OcobeHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA bubmorexa [IOK
https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIX 3a/1a4 HA ONIPEACIICHUE bubmmoreka [IOK
32 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2¢
33 | CnocoOsI Mony4YeHus U MPUMEHEHNE apEeHOB bubmmorexa [IOK
https://m.edsoo.ru/6£717d09
I'eneTnyeckas CBs3b MKy Pa3IUYHBIMU KJIACCAMU
34 yIJ1€BOAOPOAOB
PacuéTpl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUN.
35 CucremaTtu3zans 1 0000IIeHHEe 3HAHUHN TI0 TeMe
36 | Ilpupoxamnsiii ra3. [lomyTHble HeTIHBIE Ta3bl
37 | KameHHBbIH yroib ¥ MPOAYKTHI €0 MepepadoTKH bubmorexa LIOK
https://m.eds00.ru/69b3398b
18 Hed b u criocoOs e€ nepepabotku. [Ipumenenue Bbu6mmoreka IIOK

MIPOJIYKTOB TIepepaboTKu HEPTH

https://m.edsoo.ru/2119de78
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I'enernueckas cBs3b MCKAY pa3JIMUHbIMU KJIaCCaMU

39 YIJ1€BOAOPOAOB
40 ["asmoreHonpon3BOIHEIE YTIAEBOAOPOIOB: JIEKTPOHHOE bubmuorexa [JOK
CTPOCHUE; PEAKLIUH 3aMEILEHUS TaJoreHa https://m.edsoo.ru/82b4d759
JleicTBre mienoyen Ha TajIoreHIIPOU3BOIHBIE.
41 B3anMonelicTBre nurajoreHaJIKaHoB ¢ MAarHUEM U
[IUHKOM
4 S:I/ICTeMaTI/BaI_II/I}I 1 000011IeHNe 3HAHUH 10 pa3aeny bubimoreka [IOK
YrneBonoposr" https://m.edsoo.ru/20e8922
43 | KontponbHas padota mo teme "YrieBoaopo b Egg@?ﬁiﬁigg&c%z%
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUAN
44 p;f/:[,ﬂo6maﬂ (bo?)Myna, CTpOGHI/IepMOJ'IeKyJ'I, H30Mepus, Bubmorera IIOK
HOMEHKJIaTypa, Kiaccupukaius, Gpu3nuecKue CBOUCTBa hitps:/im.cdsoo.ru/df)csed
45 XUMHUYECKUE CBOMCTBA MPEAECTBHBIX OJHOATOMHBIX bu6mmoreka [IOK
CIINPTOB https://m.edsoo.ru/26ee34fe
46 Crioco0bl oNy4eHus: ¥ IPUMEHEHUE OTHOATOMHBIX Bu6nuoreka [IOK
CIINPTOB https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢hupbl: HOMEHKIATYypa U H3OMEpHs, bubnmoreka [IOK
0COOEHHOCTH (PU3NUYECKUX U XUMUYECKUX CBOWUCTB https://m.edsoo.ru/c2¢788b2
43 MHOTr0aTOMHBIE CITUPTHI: OTW/ICHIIAKOIb 1 MIHLEPHH, bubnmoreka [IOK
uX (pU3NYecKre U XUMHUECKUE CBOICTBA https://m.edsoo.ru/ee4d84aa
49 CriocoObl TOMy4YeHUS ¥ MPUMEHEHNUE MHOTOATOMHBIX bubmmorexa [JOK
CIINPTOB https://m.edsoo.ru/d12e567d
50 ®DeHoIT: CTPOCHUE MOJICKYJTBI, PU3UIECKHE CBOMCTBA. bubnnoreka [IOK
TokcnynocTs penona https://m.edsoo.ru/2ce72618
51 XuMu4eckue cBorcTBa heHoma EH@,IHOTeKa HOK
ttps://m.edsoo.ru/037ca5t9
52 | CnocoOsI oTy4eHust U mpuMeHeHue GeHoa Etlf@,MOTeKa HOK
ps://m.edsoo.ru/c77ddf4c
53 [Tpaktuueckas padota Ne 2. Pemenue bubnmoreka [IOK

AKCIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe "CHnupTsl U

https://m.edsoo.ru/fd0ced09
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¢benomnbr"

54 | Cucremaruzanus u 00001IeHUE 3HAHUI 110 TeMe bubmorera [IOK
https://m.edsoo.ru/1810cb9b
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHUE BuGmiorexa LIOK
55 | xapOOHMIIBHOM IPYIIIBL; TOMOJIOTHYECKHE PSIbI, 00IIast hitps://m.cdsoo.rw/b] 39bcaa
dbopMmyna, ©30Mepusi U HOMEHKJIaTypa
AJbJIerupl 1 KeTOHBL: (PU3UYECKUE CBOMCTBA; peaKIuH bu6mmoteka [IOK
>6 [IPUCOECIUHEHUS https://m.edsoo.ru/c887425¢
Peakiiuu okucieHus: 1 Ka4eCTBEHHBIE PEAKITNHT Bu6nuoreka [IOK
>7 albIETUNOB U KETOHOB https://m.edsoo.ru/a393baa9
58 | CriocoObl mosryyeHust albeTU0B U KETOHOB bubmorexa LOK
https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE MPE/IETHHBIC KAPOOHOBHIE KMUCIIOTHI, Bu6nuoreka [IOK
59 OCOOCHHOCTH CTPOCHHUS UX MOJICKYJI https://m.edsoo.ru/fecOb1 13
60 N3omepus 1 HOMEHKIIATypa KapOOHOBBIX KUCIIOT, UX bubnnorexa [IOK
¢buznueckue cBoicTBa https://m.eds00.ru/700cc87b
XHUMHYECKHE CBOWCTBA MPEACITbHBIX OJTHOOCHOBHBIX bubnmoreka [TOK
61 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
& Oco0eHHOCTH CBOWCTB MyPaBbUHOM KUCIIOTHI. bubnnorexa [IOK
MHoroo6pa3ue KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
Oco0EHHOCTH CBOMCTB: HEMPEICTbHBIX U
63 apoOMaTHUYECKNX KapOOHOBBIX, TUKAPOOHOBBIX, Bbubmmoreka ITOK
TUAPOKCUKApOOHOBBIX KUCHOT. [IpencTaBuTenu BoICIIMX https://m.edsoo.ru/83a08773
KapOOHOBBIX KHUCIIOT
64 | IloHsTHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT bubmorexa LOK
https://m.edsoo.ru/0d162d9d
Crioco0ObI MoSTydeHUsI 1 MPUMEHEHHE KapOOHOBBIX bubmmoreka [IOK
65 KHUCJIOT https://m.edsoo.ru/7c065¢9d
CnoxHbIe 23UPBI: TOMOJIOTHYECKUN PsijI, 001Ias bubnmoreka [IOK
66 dbopMmyna, ©30Mepusi U HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 | DusnyYecKue U XUMHUYIECKUE CBOKCTBA YPHUPOB bubmorexa [IOK

https://m.edsoo.ru/ad6b94b2
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Pemenue pacu€rHbix 3a/1a4: 0 ypaBHEHUIO

68 | XMMHUYECKOH peakliu, Ha OIIPEAEIICHUE MOJIEKYIIIPHOMI
(bopMyJIIbl OPraHUYEeCKOrO BELIECTBA
[IpakTruueckas padora Ne 3. Pemenue
69 3KI:3HepI/IMeHTaJ'IIlHI>IX 3amay o reme "KapboHoBbie Bubmiorexa LIOK
" https://m.eds00.ru/4866711b
KUCIOTHI. CIIOKHBIE APHUPHI
70 XKupsr: ctpoenue, puznyeckre 1 XUMUYECKHE CBOICTBA bu6mmoteka [IOK
(Tuaponm3) https://m.edsoo.ru/al9¢5b98
71 Oco0EHHOCTH CBOMCTB JKUPOB, COACPKAITUX OCTATKU bubnmoreka [IOK
HEMpeAeNIbHBIX )KUPHBIX KUCIOT. JKupsbl B mpupoie https://m.edsoo.ru/b0331922
MBpli1a KaK COJTH BBICIIUX KapOOHOBBIX KUCIIOT, UX
o bu6mmoreka IIOK
72 Moroniee nerctaue. I[1oHsATHE O CHHTETHUECKHUX
https://m.eds00.ru/3c566565
Mmoroiux cpencrax (CMC)
7 ['eHeTr4ecKas CBS3b yIieBOJIOPOJAOB U bubmmorexa [JOK
KHCJIOPOACOAEPKAINX OPraHUYECKUX BEILIECTB https://m.eds00.1ru/56790c96
74 | Pacy€Trhl N0 ypaBHEHUSIM XUMUYECKUX PEAKIUNA
75 | C 0oO0IIeHNEe 3HAHUM 10 TEME bubmmorexa [IOK
rucreMarusanus U 0000IIeHNe 3HAaHUHM 110 TeEM https://m.edsoo.ru/f8eaf2eb
76 OO1m1ast xapakTepUCTHUKA YTICBOJOB U KJIacCU(pUKAIUI bubimoreka [IOK
yI€BOI0OB (MOHO-, IU- U TIOJIUCaXapH/bl) https://m.edsoo.ru/7a9693al
77 Monocaxapuabl: (pu3nyecKre CBONCTBA M HAX0XKICHHE B bubnuorexa [JOK
pupoae https://m.edsoo.ru/b4bdda2d
78 [IpumMeHeHue TIoK03b1, e€ 3HAaUCHHUE B bubnmoreka [IOK
JKU3HENEATEIBHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
79 Hucaxapunbl: caxaposa, MajabT03a U JIAKTO3a. bubnmoreka [IOK
Haxoxnenue B npupoe ¥ IPUMEHEHUE TUCAXAPUI0B https://m.edsoo.ru/eb0384e7
20 [Tonmrcaxapusl: CTpPOSHUE MAKPOMOJIEKYI, GU3UIECKUE bubnnoreka [IOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/72a04508
’1 | 1O 6 cCTBE OIIOKHA bu6mmoreka IIOK
OHATHE 00 NCKYCCTBCHHBIX BONOKHAX https://m.eds00.ru/6216e766
bu6mmoreka IIOK
82 Pemienue pacuyeTHbIX 3a71a4 Ha ONPEICTICHUE 0N

https://m.edsoo.ru/7fde47ef
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BBIXO/1a IPOAYKTA PEAKLIUU OT TEOPETUUECKH
BO3MOXHOI'O

83 Cucremaru3anus 1 0000IIeHNe 3HAHUH 0 pa3aei Brbmorexa LIOK
1 m paszeny https://m.edso0.ru/08d4364c
24 KonTponsHas pabota o reme "Kucnopoacoaepxaiue bubmmorexa [JOK
OpraHUYeCKHUEe coeANHEHUs" https://m.edsoo.ru/42c6678¢
AMUHBI: KITacCUPUKAIUS, CTPOSHUE MOJIEKYIT, O0IIIast Bu6 LIOK
HOINOTEKA
opMyJia, H30MePHUs, HOMEHKJIaTypa U (PU3NUECKHE
85 ¢ pu Y P yp ¢ https://m.edsoo.ru/efa7e6ca
CBOMCTBa
86 | Xumuueckue cBOWCTBa anu(paTUYECKIX aMUHOB bubmorera [IOK
https://m.edsoo.ru/1bc5cf80
%7 AHWIIMH: CTPOCHHUE aHWJIMHA, 0COOEHHOCTH XUMHUYECKUX Bubnuorexa IIOK
CBOMCTB aHMWJIMHA https://m.edsoo.ru/39cd21f1
28 CriocoObI oNTy4eHUs U IPUMEHEHUE aTuaTHIeCKUX Bu6nuoreka IIOK
aMHHOB https://m.edsoo.ru/eal 38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30MEPHUS, BuG 110K
9 nOINOTEKA
n3nueckue cBorcTBa. OTAeIbHbIE IPEACTABUTEIH (-
89 ¢ A pel https://m.edsoo.ru/d1773e80
aMHUHOKHCIIOT
XUMHUYECKHE CBOICTBAa aMUHOKHUCIIOT, MX Bu6 110K
OMOJIOTHUYECKOE 3HAaUEHHE aMUHOKUCIIOT. CHHTES U HOJIHOTCKA
90 https://m.edsoo.ru/77df705a
TUIPOJIN3 TIENTUI0B
91 Benku xak mpupoaHbIe DOJIUMEDPEL, CTPYKTYPHEI OEIKOB Bubmioreka LIOK
PUpOAL Pbl; CTPYKTYp https://m.eds00.ru/429e¢9899
. bu6mmoteka I[IOK
92 XUMHUUECKUE CBOMCTBA OEJIKOB https://m.edsoo.ru/6237306d
A3oTcoaepiKalre reTepoLKINYeCKue COSAMHEHUSI. BuG LIOK
HyxienHOBBIE KMCIIOTBI: COCTaB, CTPOCHHE U HOJIHOTCKA
%3 6 YK p https://m.edsoo.ru/521d1431
MOJIOTUYECKasi POJib
[IpakTuueckas padora Ne 4. Perenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30TcoaepKalme Brbmmorexa LIOK
" https://m.edsoo.ru/8e3c02d1
OpraHUYECKUE COCANHEHUS
95 | Ilpaktuueckas pabota Ne 5. Pemenue bubnmoreka [IOK
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SKCIEPUMEHTAIBHBIX 3aa4 o Teme "Pacrno3HaBanue
OpraHUYECKUX COCTMHEHUI"

https://m.edsoo.ru/bde3{df6

KonTtposbHas pabora mo reme "A3oTcoaepxaiine

Bu6nuoreka [IOK

96 OpraHUYecKue coeuHeHus" 1 https://m.edsoo.ru/ce561bc7
OcHoBHBIE TOHSTHS XMMIH BbICOKOMOJICKYIIAPHBIX BuGmiorexa LIOK
4 Egiiiiiiﬁﬁcirgoﬂm HX CHHTE32 —IIOTUMCpH3AIA 1 1 https://m.edsoo.ru/7aa63ebd
98 | Ilmactmaccel. YTrim3aius u nepepadoTKa IiacTuka 1 E:ffg;}gf;ﬁigggzz 4260f
99 DJ1acTOMEpbI: HaTypaIbHbI CHHTETUYECKUE KayIyKH. 1 bubmunoreka [IOK
Pe3una https://m.edsoo.ru/246103ec
100 BomnokHa: HaTypasibHbBIE, HCKYCCTBEHHBIC, 1 bubnmoreka [IOK
cuHTeTnyeckue. [lommMepsl cienuanbHOro Ha3HAYECHUS https://m.edso0o.ru/5963a601
[IpakTuueckas padora Ne 6. PGH.IGHI/I'E'E BuGmorexa LOK
101 i;caréifd I;ffI;T]jg;g;g(H?,aHaq o Teme "PacrosHaanHe 1 https://m.edsoo.ru/3aebd77a
102 O06001IeHre 1 CUCTeMAaTH3aIHsI U3YYEHHOTO MaTepuana | bubnmoreka [IOK
1o TemMe "BBICOKOMONIEKYISIpHBIE COETUHEHUS " https://m.edsoo.ru/6a22ble8
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102
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11 KITACC

N KoJsmn4yecTBo yacoB DJIeKTPOHHbIE
o
Tema ypoka uudposbie
n/n Konrtpoabnbie | IIpakTnueckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
. bubnuoreka IIOK
1 AtoM. CocTaB aTOMHBIX sifiep. XUMHUUECKHUH 35ieMeHT. Y30Tomnbl 1 1
https://m.edsoo.ru/59c112ee
2 CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA 1 bubmmorexa [IOK
p p ’ https://m.edsoo.ru/b4d9fffa
bubnuoreka IIOK
3 Knaccudukanmst XMuMU9IeCKUX JIEMEHTOB (S-, p-, d-, f-371eMeHTHI) 1 1
https://m.edso0.ru/61294af9
4 Pacmpenenenue 311eKTPOHOB 10 AaTOMHBIM OPOUTAIAM 1 bubmorexa LIOK
p p p https://m.edsoo.ru/f5f750fe
5 DIIeKTPOHHBIE KOH(PUTYpAITUX aTOMOB JIEMEHTOB B OCHOBHOM 1 1 bubnnoreka [IOK
BO30Y)XKIEHHOM COCTOSTHHH https://m.edsoo.ru/8149e846
6 DNeKTPOHHBIE KOHPUTYpAITUX HOHOB. DIIEKTPOOTPUIIATETPHOCTh 1 buGnnorexa LIOK
p M ’ TPooTp https://m.edsoo.ru/a0764b24
IIepuoanueckuii 3akoH u I[lepuoanueckas cucreMa XUMHYECKHUX
. . bu6mmoteka I[IOK
7 aneMeHToB /I. 1. Menneneea, CBsA3b ¢ COBPEMEHHON TEOPUEH 1
https://m.eds00.ru/16957¢01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX PJIEMEHTOB U
8 00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX BEIIECTB I10 IPYIIIaM U 1 bubmmorexa [IOK
pasy p Pyl https://m.edsoo.ru/f8468927
nepuoiaM
. bu6mmoreka [IOK
9 CucreMmarusanusa 1 0000IeHNE 3HAHUI IO TEME 1
https://m.edsoo.ru/8fad2942
10 Buapl xumudeckoit cBsizu. MexaHu3Mbl 00pa30oBaHUs KOBaJICHTHOMN 1 bu6mmoteka I[IOK
cBs3u. BogopoaHas cBsizb. MeXMOJEKYIIApPHBIE B3AUMOACHCTBUS https://m.edsoo.ru/5a8072af
BanenTHOCTB M BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b
11 3IEKTPOHHOU CTPYKTYPHI MOJICKYJI C UX T€OMETPHUUECKUM 1 buGnnorexa LIOK
p PYKTYP Y p https://m.edsoo.ru/3d2ca093
CTPOCHUEM
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2 [IpencraBieHus 0 KOMIUIEKCHBIX COEAMHEHUSX: COCTAB U bu6mmoreka I[IOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
13 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHUS. THITBI bubnmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEILECTB https://m.edsoo.ru/e167635b
14 ITonsatue o qucnepcHeIX cucremax. IIpencrasinenue o KOJIIOMIHBIX bubnmoreka [IOK
pactBopax https://m.edsoo.ru/da2c¢70e4
5 HcTuHHBIE pacTBOPHI: HACBHILLIEHHBIE U HEHACBHIIICHHBIE, bubmmoreka [LIOK
pactBopuMOCTh. KpucTtammoruaparsl https://m.edsoo.ru/e9ccdd8d
16 Crmoco6 axe KOHIIEHTPALIUU PaCTBOPOB bubmmorexa [IOK
n Bl BBI HUS KOHIICHTpAI!
P P P P https://m.edsoo.ru/328e653a
17 Pemenue 3a1a4u ¢ MCnoyib30BaHUEM TTOHATHH "MaccoBast J0JIst bubmmorexa [JOK
pacTBOpEHHOrO BeniecTBa", "MOIsIpHast KOHIIEHTpaus'" https://m.edsoo.ru/785e0ab4
18 Knaccuguka OMEHKJIaTypa HEOPTraHUYECKHUX BEILECTB bubmmorexa [HOK
nduKays 1 HOMEHKIIaTypa HeopraH
P p https://m.edsoo.ru/bf9e108d
19 CucremaTusa 0000111eHIe 3HAaHUI 10 TeMe Bubmmorexa LIOK
ucTeMaTH3aus 1 LIeHNE 3HaH
https://m.edsoo.ru/8d2c6a3a
Kontponbnas padbora o Temam "Ctpoenue atoma. [lepuonnueckuit
Bubnuoreka [IOK
20 3akoH U llepuoanueckast cuctreMa XUMUYECKUX 351eMeHTOB /. U.
"on " https://m.edsoo.ru/70a60aa4
Menneneena", "Ctpoenue BeniectBa. MHOTOOOpa3ue BEIIECTB
Knaccudukanms Xumuieckux peakinii B HEOpraHu4eckoi u
21 opra (beCKOV 3ako cI:) aHe Malc)cm BEILIECTB; 3aKOH bubmmorexa [HOK
TaHIY i Xumum. H COXpaHEHUs ;
P P ’ https://m.edsoo.ru/6335¢cdd2
COXPAaHEHHUS U TIPEBPAIICHUS YHEPTUU MPU XUMUIECKUX PEAKITHSIX
” TenoBbie 3P PeKTh XUMUYECKUX peakiuil. TepMoxuMuyeckue bubnmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/d1db86da
2 Boruncnenus no ypaBHEHUSIM XMMHUECKHUX pEaKLUi U bubmmoreka [IOK
TEPMOXUMHUYECKUM YPABHEHUAM https://m.edsoo0.ru/87b13954
24 CKopocTb XUMHUYECKOM peakiuu, e€ 3aBUCUMOCTb OT Pa3IU4HbIX
dakropoB. Katanus u karaan3aTopsl
25 ['oMoreHHble ¥ reTepOreHHbIE PEaKIUU
26 [IpakTuueckas padora Ne 1 o teme "BnusiHue pa3inaHbIx bubmmoreka [LIOK
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(haKkTOpOB Ha CKOPOCTh XMMHYECKOU peakiuun"

https://m.edsoo.ru/l1facaldl

27 OO6paTtumble U HEOOpaTUMBIE PEAKIIUU. XUMUYECKOE PAaBHOBECHE bubmorexa LIOK
P p PCAKIIH. p https://m.eds00.ru/3095219b
)% [TpakTuueckast padbota Ne 2 o treme "Bnusinue pa3auuHbIX bubnmoreka [TOK
(axTOpOB Ha MOJIOKEHNE XMMUYECKOTO paBHOBECHs" https://m.edsoo.ru/3bf34e17
29 OnekTpoauTrueckas aucconuanus. CuiabHbIe U cladble bubnmoreka [IOK
31eKTpOJIUTHI. CTENEeHb QUCCOUaluu https://m.edsoo.ru/5{766bdf
30 Honnoe npoussenenue Boasl. Cpeaa BOAHBIX paCTBOPOB. bubnmoreka [IOK
Bonoponusiii nokaszarens (pH) pactsopa https://m.eds00.ru/3966ca89
I'maoponus coseid. Peakuuu, npoTekaromuye B pacTBOpax bubnnorexa [IOK
31
3IIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
0 [TpakTuueckas padota Ne 3 o reme "XuMudeckue peakuu B bubnmoreka [IOK
pacTBopax 3J1€KTPOIUTOB" https://m.edsoo.ru/2e3daeb0
3 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC peakiinu. BaxxHenme bubnnorexa [IOK
OKHUCJIATEIN ¥ BOCCTAHOBUTEIU https://m.eds00.ru/56226060
Bubnuoreka [IOK
34 MeTto/1 371eKTPOHHOTO (3J1I€KTOHHO-MOHHOT0) OaaHca
TOI SHEKTPOHKOTO (STIEKTORHO-HOKHOr0) i https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB bubnmorexa LIOK
P P p p - https://m.edsoo.ru/93tb97d2
36 Pemienne 3a1au pa3au4HbIX TUIIOB brbnmorexa LIOK
AaTp https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4d pa3aM4HbIX TUIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
Cucremaruzanus 1 00001IeHe 3HaHuK 110 TeMe " XUMHUYECKHE Bubnuoreka [IOK
38 "
peakunu https://m.edsoo.ru/c161eb85
Bu6nuoreka [IOK
39 K 0 "X "
OHTpoOJIbHAs paboTa 1o Teme "XUMHUECKHe PeaKkluu hitps-//m.cdsoo.ru/a8a0a930
ITonoxxenue Hemerawios B [lepuoanueckoil cuCTEME XUMUYECKUX
Bubnuoreka [IOK
40 anemenToB J[. 1. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS HX aTOMOB.

duznueckue cBOICTBA HEMETALJIOB

https://m.edsoo.ru/8ca2dcad
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Al AToTponus HEMETAJIOB (Ha IpUMEpPE KUCIIOpoa, cephl, hochopa bubmorexa [JOK
U yTJeposa) https://m.edsoo.ru/ef92¢91c
4 Bognopon: nonyuyenue, puznueckue 1 XMMHYECKHE CBOWCTBA. bubnmoreka [IOK
I'mnpunst https://m.edsoo.ru/0aa8f613
43 lanmorensl: HaX0XACHUE B IPUPOJIC, CIIOCOOBI TOTyYEHUS, bubnnorexa [IOK
buznyeckue 1 XuMUYeCcKre CBONCTBA https://m.edsoo.ru/4e223795
44 lManorenoBoiopoibl. BaxkHelme KUCcIopoacoaepx aniue bubnmoreka [IOK
COEIMHEHUS TaJIOrE€HOB https://m.edsoo0.ru/6b3255¢6
45 JlaGopaTopHbIe ¥ TPOMBIIIICHHBIE CIIOCOOBI TTOTY4YEHHUS TaJIOTeHOB. bubnmoreka [IOK
[IpuMeHeHne ranoreHoB U X COeUHEHUN https://m.edsoo.ru/6971aca4
46 [TpakTuueckast pabota Ne 4. Penienne 3kcriepuMeHTaIbHbBIX 33124 bubnmoreka [IOK
no teme "["anorens" https://m.edsoo.ru/8b26fecd
Kucnopon: nabopaTopHbie 1 TPOMBIIITIEHHBIE CITOCOOBI TOTYUYEHHUS,
47 ¢usnueckue u xumMuyeckue cBoiictsa. O30H. [Ipumenenue bubmmorexa LIOK
https://m.edsoo.ru/c8abc36a
KHCJIOpOJia U 030HA
bubnnoreka [IOK
48 OKCHAEL H IEPOKCHAE! https://m.edsofm/508816a0
49 Pemenue 3anay pa3au4HbIX TUIIOB brbnmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxOX/IeHHE B IPUPOJIC, CIOCOOBI TOTYyUeHUS, GU3HIECCKUE U bubnnoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/46afac16
bubnnoreka [IOK
31 Cepoozopon, cymbuet https://m.edsofru/7c875999
5 Kucnopozacoaepsxamue coenuaerns cepbl. OCOOEHHOCTH CBOMCTB bubnmoreka [IOK
CEpPHOM KHUCJIOTBI https://m.edsoo.ru/8cfa2548
53 [IpakTrueckas padora Ne 5. Pemenne skcriepuMeHTaIbHBIX 3a/1a4 bubnnoreka [IOK
no teme "Cepa u e€ coenuHenus" https://m.edsoo.ru/0afb05e4
54 A30T: HaX0XKJIEHUE B IPUPO/IE, CIIOCOOBI TOTyUeHUs, PU3NYECKUE U bubnmoreka [IOK
XUMHUUYECKHE CBOMCTBA. AMMHUAK, HUTPHUIbI https://m.edsoo.ru/badd2255
55 Kucnopoacoaepxamue coequaennst a3ota. OCOOCHHOCTH CBOICTB bubnmoreka [IOK
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a30THOU KHUCJIOTEI

https://m.edsoo.ru/e2965afe

56 [IpumeneHune a30Ta U €ro COeTMHEHUN. A30THBIC YI00pEeHUs Bubmmorexa LIOK
https://m.edsoo.ru/129f5059

57 ®ochop: HaxoKIEHHE B IPUPOE, CIOCOOBI OTyYEHUS, bubnmoreka [IOK
¢u3nueckue u xumMuueckue cBoiictra. ochuas u pochuH https://m.edsoo.ru/9a6b43ec

58 Oxcunsl pocdopa, hochopconepxkamme kuciaoTel. Conu bubnmoreka [IOK
dhochopHON KHCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero coequnenuii. PocopHbie ya1oOpeHUs E;fiﬁ?;:g:g:j}:z 18070a

60 [TpakTuueckast pabota Ne 6. Penienne 3kcriepuMeHTaIbHbBIX 33124 bubnmoreka [JOK
no Teme "A30T 1 pocdop 1 ux coeaAuHEeHUs" https://m.edsoo.ru/8175ac3f

61 Yriepoa: HaxoXJeHHE B MPUPO/IE, AJUTOTPOITHBIE MOAU(DUKAINY; bubnnoreka [IOK
buznyecKkrue 1 XUMHUYECKUE CBONCTBA, MPUMEHEHUE https://m.edsoo.ru/1eb19f9¢

& Oxkcua yranepona(Il), okcuna yrnepona(IV), yronsHas kucioTa u e€ bubnnoreka [IOK
COJIA https://m.edsoo.ru/dbaS8adf

63 Pemenue 3anay pa3au4HbIX TUIIOB Bubnmorexa LIOK
https://m.edso00.ru/6029b609

64 KpeMuuii: HaxoxxaeHNe B MPUPOJIE, CIOCOOBI MTOTYICHHUS, bubnnoreka [IOK
buznyeckue 1 XuMHUYeCcKre CBONCTBA https://m.edsoo.ru/143558ab
65 Oxcupn kpemHus(IV), kpeMHuEBas KUCI0Ta, CUIMKAThI Et?[i?/?iﬁliif&i 7067b1

[IpumeneHnue kpemHus U ero coequHeHui. CTeKso, ero nojay4yeHue, buGmmorexa [IOK
66 https://m.edsoo.ru/393cdac0
BUABL cTeITIa https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3iM4HbIX TUIIOB bubmorexa LOK
https://m.edsoo.ru/b624{801
68 Cucremarusanusa 1 0000menue 35anuii no reme "Hemeraisr" E;fiﬁ?;:;ﬁf:j}; 864db5

69 Kontponbnas padora o teme "Hemeramisr" Bubmmorexa LIOK

https://m.edsoo.ru/d0484c76
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bu6mmoreka I[IOK

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLIUs OIIMOOK hitps://m.cdsoo.rw/2b7e9510
ITonoxxenne metaiuios B [lepuoaudeckon cucreMe XUMUYECKUX
71 31eMeHTOB. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK bubmmorexa [IOK
ATOMOB MCTAILIOB https://m.eds00.ru/9839¢16¢
7 O6mume pusnyueckne cBorcTBa MeTaLIOB. [[pMeHeHre MeTaioB B bubnnoreka [IOK
OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 CnnaBel MmeTamioB. Kopposust MeTaiiioB bubmmorexa [HOK
https://m.edsoo0.ru/42b872¢3
74 Pemenue 3aga4 pa3iuuHbIX TUIIOB buGnnorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DIEKTPOXUMHUECKUH Psill HaNpspKeHUH MeTastoB. OO01me crocoob! bubmmoreka [IOK
MOJIYYEHUS METAIIOB https://m.edsoo.ru/94eb377a
O6mas xapaktepuctuka MetauioB [A-rpynmsr [Tepuogudeckoit
76 CHUCTEMbI XUMHYECKHX 3JIEMEHTOB. HaTpuii 1 kaynii: mojrydeHue, bubnnoreka [IOK
bu3HYecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE TTPOCTHIX https://m.edsoo.ru/e12c26b3
BEIIECTB U UX COEIUHECHUIN
O6mas xapakrepuctuka metayioB IIA-rpymmsl [lepuonnueckoi
77 CHUCTEMbl XUMHYECKUX JIEMEHTOB. Maruuii v KaJblMi: IOJIyYEHHUE, bu6mmoreka IIOK
bu3HYecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE TTPOCTHIX https://m.edsoo.ru/7c3e49c0
BEIIECTB U UX COCOUHECHUIN
78 JKécTkoCcTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHUs bubmmorexa [HOK
https://m.edsoo.ru/c74bfae9
79 AJIOMMHUI: TIONTyYeHHe, PU3NIECKUE U XUMHUECKIE CBOWCTBA, bubmmoreka [IOK
NIPUMEHEHNE https://m.eds00.ru/0e79b266
20 AmMdoTepHbIe CBOWCTBA OKCH/IA U THIPOKCHUIA aTIOMUHHS, bubnnoreka [IOK
THIPOKCOKOMIUIEKCHI ATFOMUHHUS, UX IPUMEHEHNE https://m.edsoo.ru/5d12d318
81 Pemenue 3aga4 pa3iM4HbIX TUIIOB
) [IpaxTuueckas pabora Ne 7. PenieHne sKCiepuMEHTAIBHBIX 3a/1a4 bubnmoreka [IOK

1o TeMe "MeTtaiibl TiIaBHbIX noArpymm"

https://m.edsoo.ru/27a4af43
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3 OO6mas xapakTepucTuKa METaIOB MOOOYHBIX moArpyni (b-rpyrmm) bubmorexa [JOK
Ileproanyueckoil CUCTEMbI XUMHUYECKHUX SJIEMEHTOB https://m.eds00.1ru/610d7431
PusnyecKkue 1 XMMUYECKHE CBOMCTBA XpOMa U €r0 COEUHEHNN, UX bubnmoreka [IOK

84
[IPUMEHEHHE https://m.edsoo.ru/991 1bef3

%5 Baxwueiimme coenuuenus mapranua. [lepmanranar kanus, ero bubnnorexa [IOK
OKHCIIUTEIbHBIE CBOWCTBA https://m.eds00.ru/039d69c8
®u3nyecKne 1 XUMUYECKUE CBOMCTBA XKejle3a U €ro COCTUHEHUH. bubmuorexa [JOK

86
[TonyuyeHue u mpuMeHEHUE CIIIaBOB XKelle3a https://m.edsoo.ru/1b7f8741
®dU3N4eCcKnue 1 XUMUYECKUE CBOMCTBA MEJIN U €€ COSJIMHEHUM, NX bubmorexa [JOK

87
NIPUMEHEHNE https://m.edsoo.ru/2bc0f954

28 ®u3nYeCcKue 1 XUMUYECKHE CBOMCTBA IIMHKA U €T0 COCTMHEHU, UX bubmuorexa [JOK
IIpUMeHEHUe. [ HIPOKCOKOMIIIIEKCHI [IUHKA https://m.edsoo.ru/blf2beal

29 [TpakTrueckas padota Ne 8. Pemenne sxcriepuMeHTaIbHBIX 3a/1a4 bubnnoreka [IOK
o TeMe "MeTamiel MoO0YHbIX moArpymnm" https://m.edsoo.ru/a6e352ea

90 Pemienne 3agay pas 0 bubmmorexa [IOK

[ICHU Y pa3IUYHbIX TUIIOB
AP https://m.edsoo.ru/a8b83d83

o1 O0600611eHre U cucTeMaTH3alys U3y4eHHOT0 MaTepuaa o TemMe bubnmoreka [TOK

"Meramib" https://m.edsoo.ru/e91fe975
Bu6nuoreka [IOK

92 KonTponbhas pabota no reme "MeTtasuibr"

P P https://m.edsoo.ru/83f63ea3

93 AHanus pe3 aTOB KOHTPOJIbHOU pado OppeKIus OIHO0K Bubmmorexa LIOK

HaJIH JBTATOB KOHTPOJIbHOMN ThI, K KLU
pesy P P Ppeiil https://m.edsoo.ru/9ebff2fd

94 Ponb xumuu B oGecrieueHuu YyCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubnmoreka [IOK
IToHsATHE O HAyYHBIX METOJAX UCCIIEJOBAHUS BEILIECTB https://m.edsoo.ru/080fe 10

95 Hay4nble npyHIUIIEI OpraHU3aluy XUMUYECKOTO IIPOU3BOICTBA. bubnmoreka [IOK
[TpoMbinieHHbIE CIOCOOBI MOTYYEHHS BAXKHEHIITNX BELIECTB https://m.edsoo.ru/2e45a44f

96 X €CKO€ 3arpsi3HEHUE O arolen cpe €ro MOCIIEACTBUS Bubmmorexa LIOK

UMUYECK IpA3HEHHE OK i bl U €T
P PYarotient cpeil A https://m.edsoo.ru/9f11bf51
bu6mmoteka I[IOK

97 XuMus U 310pOBbe UeoBeKa. JIekapcTBEHHBIE CPEeICTBa

https://m.edsoo.ru/a6552721
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bu6mmoreka I[IOK

98 X .P 0 i O 1
UMUS UK. Polib XuMuUM B 00eCTieueHrH MHUIIEBON 0€30MacHOCTH https://m.cdsoo.rw/1 f7b35bd2
Bu6nuoteka [IOK
99 K .b 1
ocMeTrudeckue u napproMepHbie cpecTBa. beIToBas Xumus https://m.edsoo.ru/dad2d5a0
100 XHMHA B CTPOUTEINILCTBE. BaskHENIINE CTPOUTEIBHBIE U 1 bubnmoreka [IOK
KOHCTPYKIIHOHHBIE MaTEPUAIIBI https://m.eds00.ru/61e69003
101 XuMHus B CEIbCKOM X03siiicTBe. Oprannueckue U MUHEpalbHbIE 1 bubnmoreka [IOK
ynoOpeHus https://m.edsoo.ru/fd39587d
bu6 OK
102 CucremaTtu3zaiys 1 0000IIeHHEe 3HAHUHN TI0 TeMe 1 htI:DSJ:I/I;I;.T:dI;zf rw/db979c70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus; yrayonenHoe oOyuenue, 11 kmacc/ Epemun B.B., Kyspmenko H.E.,
Hpo3noB A.A., u np.; nox penaknuer Jlynmna B.B. OOmiecTtBo ¢ orpaHuyeHHOU
oTBeTCTBEHHOCThIO  «IPODA»;  AkumonepHoe  obOmectBo  «M3marenscTBo
«IIpocBenienne»

» Xumus; yrayonenHoe oOydenue, 10 kmacc/ Epemun B.B., Ky3spmenko H.E.,
Tepenun B.W. u np.; mox pemakuuert Jlynuna B.B. OOmiectBo ¢ orpaHudeHHOMN
OTBETCTBEHHOCTBIO «IPODAY; AKUIHMOHEPHOE 00111eCTBO «3naTenncTBO
«IIpocsenienne»

METOINYECKHUE MATEPHAUJIBI 1JIAA YYUTEJIA

e Mertonuueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. U.
Tepenuna u np. «Xumus. Yrayonenssiii ypoBens». 10 kmacc / B. B. Epemun, A. A.
Hposnos, . B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3. FO. Kepumon. — M. :
Hpoda, 2018. — 339 c. : un.

e Meroanueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepenuna u np. «Xumus. YriayOneHnssiii yposeub». 11 kmacc / B. B. Epemun, A. A.
Hposnos, 1. B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 3. FO. KepumoB. — M. :
Hpoda, 2018. — 423 c. : ui.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU
HUHTEPHET

MopsaakoBbIi
HOMep

HanmenoBanue 0P
(cocTaBuTeE M)

IIpaBoodaaaarenn
3JIeKTPOHHOI 0
00pa3oBaTeIbHOIO pecypca
(HauMeHOBaHUe
OPUAHYECKOro Juua Judo
pamuins, uMs, 0TUECTBO
(npu HaIM4Mu) PpU3NIeCcKOro
JMua, KOTOpomMy B
YCTAHOBJIEHHOM
3aKOHOJATeJIbCTBOM
Poccuiickoii ®enepanuu
NMOpsiAKe NMPUHAAJIEKUT UCK
JIIOYUTEJIbHOE TPAaBO HA
3JIEKTPOHHBII
o0pa3oBaTe/ibHBIH pecypc)

Ccopliaka Ha DOP

Tpenaxep “O6naxo 3HaHUI”
Xnmus 10 — 11 kiace

000 “Pusukon JIadb”

https://oblakoz.ru/

[Mudposoit  kypc  “Xumwus
VYrany6nenusiit ypoBens” 10 —
11 xmacc

denepanbHOE
rocyaapCTBEHHOE
aBTOHOMHOE
o0pa3oBaTenbHOe
yUpeXKJIeHUE BBICIIETO
o0Opa3oBaHUs
“I'ocynapcTBEHHBIN
YHUBEPCUTET
MPOCBEIICHUS

https://eduprosvet.ru/

Xumuss 10 — 11 xkjacc
(YrnyOneHHBIN YPOBEHB)

000 “MobuibHOE
DJIEKTPOHHOE
OobpazoBanue”

https:/mob-edu.ru/
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