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HNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma 1o XMMUHU Ha YpOBHE CpelHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMU K pe3yibTraTaM OCBOEHHsS (enepaqbHOH 00pa3zoBaTeIbHOM
nporpammbl cpegHero oobmiero obpaszoBanmsi(DOIl COO), npencraBneHHbIXx B DepepaibHOM
rocyJapcTBeHHOM oOpaszoBarenbHoM cranpapre COO, ¢ yuérom Konuemnuu mnpenopaBaHust
y4eOHOro mpeaMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHu3amnusax Poccuiickont Denepannw,
peanu3yoIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOTrPAMMBbI, 1 OCHOBHBIX MOJIOXKeHUH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoj 1o 2025 rona» (Pacnopsxenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyOJIEHHOrO H3Y4YEHHMsS 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3zoBanus yuamuxcs 10-11 kmaccoB. M3yuenue mpeamera,
peasinzyeMoe B YCIOBUSX JAU(PPepeHIupOBaHHOT0, NPOPUIBHOIO O0O0y4YeHHs, TNPU3BAHO
obecrieunTh 001e00pa30BaTENbHYI0 M OOIIEKYIbTYPHYIO HOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO Ul aJanTalud UX K OBICTPO MEHSIIOIIMMCS YCJIOBHSIM XU3HU B COIIMYME, a
TaKXe A NPOJOJDKEHHsS OOy4eHHs B OpraHu3alusix HpodecCHOHAIbHOro oO0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCLIUILINH.

B mnporpamme mno XuMuM Ha3HaueHHE MpeaMeTa «XHUMHUS» IOIy4aeT MHOJIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBomoyararomumu nonoxenusimu PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJIeH, COAep KaHus, Pe3yIbTaTOB 00y4YeHHUsI U TpeOOBAHUMN K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEILCTBOM TOMY SBJISIOTCS CJEAYIOUIME BBINOIHIEMbIE
pOrpamMMoil o XUMHUU (QYHKIUU:

e uHPOPMALMOHHO-METOUYECKas, pealn3alus KOTOpoil obecreynBaeT NOIydeHUE
IPEJCTaBICHUS O LIEAX, COACpKAHUU, OOIIel cTpaTeruu oOydeHUs, BOCHUTAHUSA U
pa3BUTHS 00YYarOLIMXCS CPEACTBAMU MPEAMETA, U3YyYaeMOro B paMKaX KOHKPETHOI'O
npoduIs;

® OpraHM3alMOHHO-IUIAHUPYIOIAs, KOTOpasi ~ NpelycMaTpuUBaeT  OIpejeieHHe:
[PUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCIEAOBATEIbHOCTH HM3y4yeHUs Yy4eOHOTo
MaTepuasa, KOJIMYECTBEHHBIX M KAdYE€CTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOI0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJII W OLIEHKM 00pa30BaTeIbHBIX
JOCTIDKEHUM O0ydYaroluxcs B paMKaXx HMTOTOBOW arTecTaliu B (opMe eaMHOro
rocy/1apCTBEHHOI'0 SK3aMEHa [0 XUMUHU.

[Tporpamma asist yriryOaEHHOTO N3YUYEHUS! XUMHH:

e yCTaHaBJIMBAaET MHBAPUAHTHOE MPEAMETHOE CO/EpKaHKe, 00s3aTeNbHOE A1 U3yUYEHUS
B paMKax OTHENbHBIX Mpodwmied, MNpeaycMaTpuBaeT  paclpelelieHue U
CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJIEpKaTeNbHBIM JTMHHUSIM/pa3aeaam
Kypca,

e 1aéT MpUMEPHOE paclpe/esieHne Y4eOHOro BpeMeHHU, pEKOMEHIYeMOro Ui U3y4eHUS
OTJEJIbHBIX TEM;

e [pepIaraeT NPUMEPHYIO IIOCIIEAOBATENIFHOCTh HM3Y4YCHHs YYeOHOTO Marepuana ¢
y4€TOM JIOTUKH [TIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e AT METOAMYECKYIO HHTEPIPETAlMIO LEJNed M 3ajad M3ydyeHus IMpeaMeTa Ha
yrIIyONEHHOM YPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CPEIIHEro
o0miero oOpa3oBaHMsl, COAEPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOHM 00pa3oBaTeNbHON MPOrpaMMbl CpelHEero oOIiero oopazoBaHUA
(JINYHOCTHBIX, METANPEIMETHBIX, MIPEIMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB
yueOHO-II03HABaTENbHbIX JCUCTBUII 00ydarolerocs IO OCBOCHUIO COAEPIKaHUS
npeaMera.



[lo Bcem Ha3BaHHBIM TO3MLIMSIM B IpPOrpaMMe [0 XUMHUHU IPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHM Ha YPOBHE OCHOBHOro oOmiero obOpa3zoBaHus. 3a
npejiejaMu  yCTaHOBJIIGHHOM MporpaMMoil 1Mo XMMHMHM 00s3aTeabHOW  (MHBApUAHTHOM)
COCTaBJISAIOLIECH cofep)kaHusl yueOHOro npeaMera « XUMUs OCTaéTcsi BO3MOXKHOCTh BbIOOpa €ro
BapHaTHUBHOW COCTABJISIOIIEH, KOTOpas OJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAPaBIECHUEM
KOHKPETHOT'O IPOQHIIs 00yUeHHUsI.

B cootBerctBum ¢ konnentyanbHbIMH TONOkeHUssMH DPI'OC COO o Ha3HAUYCHUH
npeaMeToB 0a30BOro u yriry0jaEHHOro ypoBHel B cucteme AuddepeHnrnpoBaHHOro o0yueHus Ha
YPOBHE CpeHero o01iero o0pa3oBaHusl XUMHUS Ha YPOBHE yriayOJIEHHOTO U3yueHUsl HalpaBieH
Ha pealu3alyio IPEEMCTBEHHOCTH C IOCIEAYIOIIUMM J3TaloM IIOJYyYEHUS XHMHUYECKOTO
oOpa3oBaHMsI B paMKax H3Y4YEHHs] CHEIHAJIbHBIX €CTECTBEHHO-HAyYHbIX M XHMHYECKUX
JMCLUUIUIMH B By3aX M OpPraHU3aLUsAX CpeJHero npodeccuoHaabsHoro oopasoBanus. B 3Toii cesa3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPHUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pacllUpeHHe |
yriIyOJieHHe TEOpeTHYECKOW W MPAKTUYECKOM MOJATrOTOBKM OOY4YaIOLIMXCs, BBIOPABIIMX
ornpeaenéHHblid mpoduins 00y4yeHus, B TOM YHCIIE C NEPCIEKTUBON MOCIEAYIOIEro MOy4YeHus
XMMHUYECKOTro 00pa3oBaHMs B OpraHu3alusaX mpodeccuoHaabHoro oopasoBanus. Hapsany c atum,
B cBere TpeboBanuidi ®I'OC COO k miiaHUpyeMbIM pe3yJibTaTaM OCBOCHHS (enepasibHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpeJHEro oOIero o0pa3oBaHUs U3ydeHUE MpeaMeTa «XHUMHUS»
OpPUEHTHPOBAHO TAK)KE Ha PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTHs 00ydaroIIuxcs,
Ha (OpPMUPOBAHUE Y HUX OOLIEMHTEINICKTYaIbHbIX YMEHUH, YMEHUH paliMoHAIN3alul y4eOHOTro
Tpyna W  OO0OOMEHHBIX CIMOCOOOB  JESITEIBHOCTH, HMEIONIUX  MEXKIUCIUTUTMHAPHBIN,
HaAANPEIMETHBIN XapaKTep.

CocraBnsomuMu  rpeaMera «XUMHs» Ha yYpOBHE YIIyOJIEHHOIO H3Y4YEHMS SIBISIFOTCS
yrinyonéunbsle Kypebl — «Opranuyeckass xumusi» 1 «OOmas u Heopranuyeckass xumus». [Ipu
OIpe/ieNIeHUH MOJX0A0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COJAEp)KaHUsS 3TUX KYpPCOB B
nporpamMMe Mo XMMHHU 3a OCHOBY NpHUHATHI nonoxenuss ®I'OC COO o paznuuusx 6a30BOro u
yriayOaEHHOTO ypOBHEH U3yUeHUs peaMeTa.

OcHoBy cozpepxanusi KypcoB «Opranuueckass xumus» U «OOIIas W HeopraHudeckas
XUMHUSD» COCTaBIISIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUM U YMEHHH, OTHOCAUIMXCA K 0a30BOMY
YPOBHIO M3y4y€HHs IpeaMeTa. JTa CHCTeMa 3HAaHWM IOJIYy4YaeT ONPEAEIEHHOE TEOPETUYECKOE
JIOTIOJIHEHUE,  MO3BOJIAIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OOJbUIMI  00BEM
¢akTonoruueckoro marepuana. Tak, Ha yriayOnEHHOM YpOBHE M3Y4eHHUs MpeaMera obecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIMYEHUs OOBEMA 3HAHUH O XUMHUYECKHX OJJIEMEHTax H
CBOWCTBaX UX COEAMHEHUI HAa OCHOBE PACHIMPEHUS U YIIyOJIeHUS MpeACTaBICHUI O CTPOCHUH
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS peakUui, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS XMMHUYECKON KMHETUKH U TepMOJUHAMUKU. V3ydeHne nepuoanyeckoro 3aKoHa u
[lepuognueckoit  cuUCTEMbl  XUMHYECKHX  3JIEMEHTOB  OasupyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHHUUECKUX MPEJICTABICHHUIX O CTPOCHUU aToMa. XUMHUYECKas CBA3b OOBICHSIETCS C
TOYKHM 3pPEHHSI YHEPreTHUUECKUX H3MEHEHUHN IpHu e€ o0pa3oBaHUM U pa3pyLICHHH, a TAKXKE C
TOYKHA 3peHUs] MeXaHu3MOB €€ oOpa3oBaHus. lV3yueHue THUIIOB peaKUUN JOMOJHAETCS
(hopMUpOBaHUEM TNPEACTABIECHUIN 00 NEKTPOXUMHUYECKUX MPOIEccaX U IEKTPOJIU3E PACILIaBOB
U PacTBOPOB BEIIECTB. B Kypce oOpraHMuYeckodl XMMHMH IIPU PACCMOTPEHUH DPEAKLMOHHOMN
CIOCOOHOCTH COEIMHEHUH yaemnseTcss 0co00e BHUMaHUe BoIpocaM 00 3JIeKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIM.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJAEP)KaHUE KYpPCOB XUMHUHU YIIIyOJEHHOIO YPOBHS
U3yUYeHHs Ui KJIACCOB OIpenesi€éHHOro npoduis (TaaBHBIM 00pa3oM Ha HMX CTPYKTYpYy H
XapakTep JONOJHEHUH K 00IIel cucTeMe NMPeMETHbIX 3HAHUI) OKa3bIBAlOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, Hampumep, B COAEpP)KaHUHM IMpeaMeTa sl KJIacCOB XUMHKO-(U3NYECKOTO
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npoduist 60BINIOE 3HAYEHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuaja mo oOuield XUMUH.
[Ipu um3yueHuu mpeaMeTa B JAHHOM CIydyae akLEHT OyJeT claelaH Ha OOIIHOCTh METOJOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (U3HUKE: aTOMHO-MOJIEKYJISIPHASI TEOPUS
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DJHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOeE.

B T0 e Bpems B cofepKaHUM MpeaMeTa i KIacCOB XUMHUKO-OMOIOTHYECKOTO POt
OOJNBIINI yIENbHBIN Bec OyAeT UMETh OpraHuYeckas XuMus. B 3Tom citydae mpemocTaBiseTcs
BO3MOKHOCTb /17151 60Jiee 0OCTOSATENFHOIO PACCMOTPEHNS XMMUYECKONH OpraHu3alluy KIETKU Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K HpPHUMEPY, TaKHE€ CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMMUJbL, OCJKH, YIIeBOMAbI, HYKICUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAaHUS O COCTaBE M CBOMCTBAaxX IpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM /Il U3yUEHHsI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JIbIXAHUS, TUIIEBAPCHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOIO MHUPOBO33PEHUS, OCBOCHMS OOIEHAYUYHBIX
METO/I0OB NIO3HAHUS U OIbITA MPAKTUYECKOT0 IPUMEHEHUSI HAYYHBIX 3HAHUHN W3YyUYEHUE MpeameTa
«Xumus» Ha yriayOJnEHHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C y4eOHBIMH
peIMeTaMu, BXOASIIMMHU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBEeHHO-HAYUYHBIE MTPEIMETHDY,
«MaremaTuka 1 uHQopmaTuka» u «Pycckuii S3bIK U IUTEpATYypay.

[Tpu u3yuyeHun ydyeOHOro mpeamera «XUMHs» Ha YIIIyONIEHHOM YpPOBHE TakXke, KaKk Ha
YpPOBHE OCHOBHOTO M CpeaHero oobmiero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amadeid
MEPBOCTENIEHHONW 3HAYMMOCTH SIBIseTCS (OPMUPOBAHHE OCHOB HAayKd XHMHUU Kak oOjactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IPAKTUYECKOM JEATEIbHOCTH 4YeJOBEKa M OJHOT0 U3
KOMITIOHEHTOB MHUPOBOW KYyIbTyphl. PerieHue 3Toil 3amaun Ha yriayOlIEHHOM ypOBHE U3Y4YEHUS
IpeaMeTa NperosaraeT peajn3aluio Takux Lese, Kak:

e (opMupoBaHHE MPEICTABICHHUIA: O MaTepPHAIHHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX

Y [I0O3HABA€MOCTH SIBJIEHUH IIPUPOJIbI, 0 MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAyK U
e BeAyuieil ponu B 00eCrEUeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU
npo0JeM SKOJIOTUYECKOM, YHEPreTH4ecKOil M MUILEBOM Oe30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHHKOB JSHEPIUH, B
obecrieyeHnn paloHaIbHOIO IIPUPOIOTI0IB30BaAHUS, B (dbopMUpOBaHUU
MHUPOBO33PEHUS U 001 KyJIbTyphl YEJIOBEKA, a TAKXKe IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM Cpee;

® OCBOCHHME CHCTEMbBl 3HAHMH, JIEKAIIUX B OCHOBE XHUMHUYECKOW COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpa: (PYHIAMEHTAIBHBIX TOHSATUH, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEJICTAaBICHUM O CTPOEHUHU BEILECTBA Ha pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETHYCCKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XUMHYECKOM PaBHOBECHHU, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
HayYHBIX TPUHIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

e (dopMupoBaHue y OOydYaIOUIMXCS OCO3HAHHOTO MOHMMaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKHUX 3HAHWA Ui OOBSCHEHWS KIIOUEBBIX HACH W mpodiemM
COBPEMEHHOM XUMHUH, JJIsi OOBSICHEHHS M TPOTHO3UPOBAHUS SIBICHUI, HMMEIOIINUX
€CTeCTBEHHO-HAyUYHYI0 NPUPOAY; TPAMOTHOTO pEIICHHS NpoOeM, CBSI3aHHBIX C
XUMUEH, MPOTHO3WPOBAHUS, aHAIM3a M OLEHKU C MO3UUUH HSKOJOTMYECKOU
0€30MacHOCTH TMOCIEACTBUI OBITOBOM M NMPOWU3BOACTBEHHON JESTEIBHOCTH YEIIOBEKa,
CBA3aHHOM C XHUMHYECKUM IPOU3BOJCTBOM, HCIOJIB30BAaHUEM M MepepaboTKOi
BELIECTB;

e yruyOJNeHHe TMpPeACTaBICHUH O HAyYHBIX METOJaX TO3HAHHS, HEOOXOAMMBIX IS
NpUOOpETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUYECKUX
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SBIICHUH, WMCIOIIMX MECTO B TPUPOJEC, B NPAKTHUSCKOH JACITEIHLHOCTH U
MTOBCETHEBHOM JKHU3HH.

B mnmane peanwm3anuu MEPBOOYEPETHBIX BOCIUTATEIBHBIX W PA3BUBAOIIUX (PYHKIIHIMA
[EJIOCTHOW CUCTEMBI CPETHEro oO0IIero odpa3oBaHUsS MPU HU3YYCHUU TpeaMeTa «XUMUsS» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAKKE 1IEJIN U 33]1a4H, KaK:

® BOCIHUTaHUEC YOEKAEHHOCTH B TIO3HABACMOCTH SIBIICHUU TMPHUPOMABI, YBAKCHHUS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHUSCKUX W TPHUKIATHBIX HUCCIICOBAHHUN B
XUMHH, POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIIMM K OOYYCHHIO M TMO3HAHUIO, CTIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS O0I[EYEeIOBEUYECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, HHTEJUIEKTyalbHBIX W  TBOPYECKHUX
crocobHocTell oOyudaromuxcs, GOpMHUPOBAHHE y HUX CO3HATENILHOTO OTHOLIEHUS K
caMO0OOpa30BaHUI0 W HENPEPHIBHOMY OOpa30BaHHMIO KAaK YCJIOBHIO YCHEIIHOM
npoecCHOHaNbHOM U OOIIECTBEHHOW NESATENIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U OTPEOHOCTH B 3I0POBOM 00pa3e )KU3HU;

e (QopmHupoBaHHE YMEHHW UM HABBIKOB Pa3yMHOTO MPHPOJIONOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KyJNbTypbl, MPUOOpPETEeHHE  OMbITa  OOILIECTBEHHO-MOJE3HOMN
AKOJIOTMYECKOW IEATEIIbHOCTH.

OOmree 4yuCIIO YacoB, MPEAYCMOTPEHHBIX ISl U3YYEHHUS XUMUU Ha YTIIyOJIIEHHOM YpOBHE
cpennero oOmiero obpaszoBanus, coctabiser 204 yacos: B 10 xmacce — 102 gaca (3 gaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hefiento).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOl XMMMH.

[Ipenmer W 3HAaueHHE OPraHUYECKON XUMMH, TMPEACTaBICHHE O MHOTr000pa3uu
OpraHN4YeCKUX COECTMHEHUH.

DJNEKTPOHHOE CTPOEHHE aTOMa YIJIepoJa: OCHOBHOE MU BO30YXKAEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XMMUYecKasl CBsI3b B OPraHMYECKUX COEAMHEHUSX.
Tunel rubpuan3annMy aTOMHBIX opOuTanelt yriepoja. MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHOM
cBs3M (OOMEHHBIM U JJOHOPHO-aKUENTOpHbIN). TUIbl epeKkphrIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBs3u. OJuHapHas, IBOWHAas M TpoiHass cBsA3b. CrocoObl paspbiBa CBsi3e B MOJIEKYJIax
opraHudeckux BemiecTB. [loHsTHE 0 CBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss crpoeHuss opraHuyeckux coenuHeHudi A.M. bByrtinepoBa M COBpPEMEHHBIE
MIPEJICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAU€HNE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
Mosnekyssipable U CTpYKTypHbIe (Qopmyinbl. CTpykTypHble (OpMYJbl pa3iU4yHbIX BHUJIOB:
pa3BépHyTasA, COKpall€HHas, CcKeneTrHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
[POCTPaHCTBEHHAs. OJEKTpOoHHbIE 3((EeKThl B MOJIEKYJIaX OpPraHUYECKUX COEJUHEHUM
(MHIIyKTUBHBIA 1 Me30MEPHBIHN 3 PeKThI).

[IpencraBnenue o kiaaccupuKay OpraHMuecKux BeuiecTs. [loHsaTHe 0 PyHKIMOHATBHOM
rpynne. 'omonorus. ['omonoruyeckue psabl. CucremMarndyeckass HOMEHKIATypa OpraHUYecKUX
coeaunenuii (IUPAC) u TpuBuaibHble Ha3BaHUS OTJCJIBHBIX MIPEICTAaBUTEICH.

Ocobennoctn W Kilaccuukanus  OpraHMyeckux  peakuuid.  OKHCIUTETbHO-
BOCCTAHOBUTENIbHBIE PEAKIIUY B OPraHUYECKON XUMHUHU.
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DKCrepUMEHTANIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB M UX MPEBPALIECHUI: 03HAKOMIIEHHUE C
o0Opa3laMi OpraHMYecKHX BEIIECTB U MaTepHallaMd Ha UX OCHOBE, OIBITHI MO MPEBPAILCHUIO
OpraHMYeCKHWX BEUIECTB IpU HarpeBaHuM (IUJIaBieHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoabl.

Anxanbl. ['omonorudeckuil psa ankaHoB, oOmas Gopmysia, HOMEHKIATypa U U30MEpPHSL.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAaHOB, SP’-TUOPMIAM3ALMSA ATOMHBIX
opbuTtaieit yriuepona, 6-cBsizb. Ouznyeckue cBOMCTBA aKaHOB.

XUMHYECKHe CBOMCTBA aJIKAHOB: PEAKLUU 3aMEIICHUs, U30MEPU3ALINY, AETUAPUPOBAHNUS,
UMKJIW3alMM, TUPOJu3a, KpekuHra, ropeHus. llpencraBieHne o0 MexaHU3ME peakUui
PaAuKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIKAHOB.

Huxnoankanel. O6mast popmyna, HOMEHKIAaTypa u u3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB ManbIX (LHUKIOMPOMNAaH, IHUKIOO0yTaH) W OOBIUHBIX (IMKIIOMEHTaH,
LUKJIOTeKCaH) HUKI0anKkaHoB. CriocoObl MOIy4eHUs U IPUMEHEHHUE [TUKI0ATKaHOB.

Anxensl. ['omonoruueckuil psii aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ I[POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP’-TMOPHAM3AIMS aTOMHBIX OpOHTasei
yriepoja, - u n-cBsa3u. CTpyKTypHas U reoMerpuyeckas (Iuc-TpaHc-) nuomepus. Gusnueckue
CBOMCTBAa alKeHOB. XHMHUYECKHE CBOWCTBA: pEAaKUMHU NPUCOEAUHEHHUS, 3aMEIEeHUs B O-
MOJIOKEHUE TMpPU JBOMHOW CBs3M, MoiuMepuzanuu U okucieHus. [lpaBuiio MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBA3b. CIOCOOBI MOTYYEHHS U IPUMEHEHNE aIKEHOB.

Ankamuensl.  Kiaccudukamus — ankaaueHoB — (CONpsDKEHHBIC,  M30JUPOBAHHBIC,
KymynupoganHvle). (OCOOEHHOCTH  OSJIEKTPOHHOTO CTPOCHHS HM  XUMHUYECKHX  CBOMCTB
CONPSDKEHHBIX JUEHOB, 1,2- n 1,4-npucoenunenue. [lonuMepusanus CONpsKEHHBIX JUEHOB.
CriocoObl TIoJTy4eHHsT ¥ IPUMEHEHHUE aJIKaHUCHOB.

Anxunbl. ['oMOnOTHYECKH Pl adKWHOB, o0ImIast GopMylia, HOMEHKIATYpa U U30MEpHs.
DJEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHUHOB, SP-TMOpHUIM3ALNS aTOMHBIX
opburaneii yriepona. PuznyecKue CBOICTBA AaJKMHOB. XHWMHUYECKHE CBOICTBA: pPEaAKIUH
MIPUCOEANHEHUS, AUMEPU3alMU U TpUMEpHU3aluu, oKuciaeHus. KuciaoTHele cBOICTBa ajlKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peaknMu Ha TPOiHYI0 cBs3b. CrocoObl
MOJIy4€HHUsI U IPUMEHEHUE aJIKUHOB.

ApomaTHyecKkue yrieBoopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, odias ¢popmynia,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30J1a.
dusnueckue CBOMCTBA apeHOB. XMMHUYECKUE CBOMCTBa OEH30Jla U €ro IOMOJIOrOB: pPEeaKIUH
3aMeleHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJOPOJIHOM pajuKalle, peakluu MNpPUCOEIUHEHUS,
OKHCJICHHE TOMOJIOroB OeH3ouna. [IpencraBnenue 06 OpueHTHUPYIOLIEM JEHCTBUU 3aMECTUTENCH
B OCH30JIbHOM KOJIbIIE Ha IpUMEpE aJKWIbHBIX PaJAMKaIOB, KapOOKCHIIBHOM, TMAPOKCUIIBHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHYECKHX CBOMICTB CTHpOJIA.
[Tonmumepuzamuss  ctupona. CrnocoObl  HOMyYeHUS W NPUMEHEHHE  apOMaTHUYECKUX
YTJI€BOJIOPO/IOB.

[Ipuponnsiii ra3. Ilomytaeie HedTsuble razpl. Hedts u €€ npoucxoxnenue. KameHHbii
yroib ¥ TPOILYKTHl ero mnepepadboTku. CrocoObl mepepaboTku He(TH: NMeperoHkKa, KpPEeKHHT
(TepMUYECKUM, KaTaJIuTUYECKHi), pugopmuHr, nupoius. Ilpoaykrsl nepepabotku HedTH, UX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXKAY PA3IMYHBIMU KJIAaCCaAaMH YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peaknuu 3amemeHus
rajjoreHa Ha THJIPOKCOrpYyIIy, HHUTPOTPYIIy, LUAHOTpYyIIy, amuHorpymmy. JlelictBue Ha
raJIOTEHIIPOM3BOJHBIE  BOJHOIO M CIMPTOBOrO pacTBopa wi€noun. Bsaumopneicrtsue
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JIMTAJIOTEHAIKAHOB C MarHHeM M HUHKOM. [IOHSATHE O MeTaNIoOpraHMYeCKHX COEIWHEHHSX.
Vcnonb30BaHue TraJOreHIPOU3BOIHBIX YIJIEBOJAOPOJAOB B OBITY, TEXHHKE U IPU CHHTE3€
OpPTaHUYECKUX BEUIECTB.

OKCIIEpUMEHTAJIbHbIE METOJbl H3YYEHHUS BEIECTB M HX MPEBpAIICHUN: H3yUYCHHE
(GU3NYEeCKUX ~ CBOMCTB  yIJIEBOAOPOAOB  (pPacTBOPHMOCTB),  KAUeCTBEHHBIX  peaKIuit
YIJIEBOAOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeunBaHre OpOMHON MM MOAHOM BOJBI, pacTBOpa
NMepMaHTaHaTa Kallusl, B3aWMOJICHCTBHE aleTHJICHa C aMMHAYHBIM pacTBOPOM OKCHIA
cepebpa(l)), xkauecTBeHHOE OOHapyXE€HUE YIJIepojaa U BOAOPOAA B OPraHMYECKUX BEIIECTBaX,
MOJIyYeHHE STHJICHA W W3YYEHHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyulekumsmu «Hedte» u
«Yromb», ¢ oOpa3uamu IUIacTMacc, KaydyKOB M DPE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJIEBOIOPOOB U T'aJIOT€HIIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucyiopoacoaep:kaiue opraHu4eckne coeJuHeHNs.

[IpenenvHbie omHOATOMHBIE crUpPThL. CTpoeHHE MOJIEKYNn (Ha TpUMepe MeTaHolla |
sTanona). 'omonoruueckuii psa, odmas hopmyina, u3omepusi, HOMEHKJIATypa U Kiaccuukanus.
@dusnyueckue CBOWCTBA MPENENbHBIX OJHOATOMHBIX CHHPTOB. BOJOpOIHBIE CBS3H MEXIy
MOJICKYJJaMH ~ CHOMPTOB. XHMMHYECKHE CBOMCTBA: pEAaKIMU 3aMELICHMs, JeruapaTraiui,
OKHCJICHHSI, B3aUMO/JICHICTBHE C OPTaHUYECKUMHU M HEOpTraHWIECKHUMHU KucioTamu. KadecTBeHHas
peakiys Ha OAHOATOMHbIE CHHMPTHI. JleWCTBHE 3TaHOJAa M METaHoJa Ha OpPraHU3M 4YeloBeKa.
CriocoOBbI 1oTydeHHs 1 IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

IIpocTtbie 3¢upbl, HOMeHKIaTypa U n3omMepusi. OCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHoOroaToMHbl€ CHOUPTHl — STHJICHIIMKOIb U TIUIEepUH. Duzndeckue U XUMHUECKUE
CBOWCTBA: PEAKIMM 3aMEIICHHS, B3aUMOACWCTBHE C OPTraHMYECKMMH M HEOPTraHUYECKUMHU
KHCJIOTaMM, Ka4eCTBEHHAsl Peakllusi Ha MHOIoaTOMHbIe cnupThl. [IpencraBieHre o MexaHuzMe
peaknuii HyKiaeopmIbHOTo 3aMenienus. [lelictBre Ha opranu3m denoBeka. CriocoObl MoTydeHust
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYIIbI, B3aUMHOE BIUSHHUE THAPOKCOTPYIIIBI B OCH30JILHOTO SIIpa.
®dusnueckue cpoiicTBa (eHonaa. OcOOEHHOCTH XMMUYECKHX CBOMCTB (peHosa. KadecTBeHHBIE
peakuu Ha ¢enosn. ToxcuyHOCTh ¢eHona. CrocoObl MOTyYeHUS W TPUMEHEHHE (eHoJIa.
denonpopMalbIeTHIHAs CMOJIA.

KapOoHunbpHBIE COEIMHEHHWS — albACTHABI M KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM rpynmbl. ['oMonorudeckue psabl albAErHIOB U KETOHOB, obmias ¢opmyna,
“30MepUsi M HOMEHKJarypa. PHU3WYEeCKue CBOMCTBA albJIETUOB M KETOHOB. XUMHUYECKHE
CBOWCTBA aJbJETHJIOB M KETOHOB: peakUuu MnpucoeauHeHus. OKHUCIEHUE albAerujioB,
Ka4eCTBEHHBIE peaKkIuu Ha anbiaeruipl. CIocoObl MOydeHHUs W NMPUMEHEHHUE albIeTUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCHOT. M3omepuss u HoMeHknarypa. dusnueckue CBOHCTBA OJHOOCHOBHBIX
NpeIeNbHBIX KapOOHOBBIX KHUCIOT. BOMOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCJIOT. XUMHYECKUE CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakiys 3Tepu(UKALUHM, PEAKIHUU C
y4acTHEM YTJIEBOJIOPOAHOTO paaukaga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CIOXHBIX 3¢pupax. MHoroobpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HENpPEIEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, JTUKAPOOHOBBIX
KUCJIOT, THAPOKCUKApOOHOBBIX KHCIOT. [IpenctaBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, IMaJbMUTHUHOBAS, OJICMHOBAS, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYeHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3gupbl. ['omonornyeckuil psa, obmas ¢opMyiia, U30MEpUsT U HOMEHKJIATypa.
dusnyeckue 1 XMMUYECKHUEe CBOMCTBA: THAPOJIN3 B KMCIION U LIETIOYHOU cpeie.
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Kupsl. Ctpoenue, puznyeckue U XMMHUECKUE CBOMCTBA KUPOB: TUAPOJINU3 B KUCIOW U
1en04Hoi cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKU HEMPEACTbHBIX KUPHBIX
KUCHOT. JKUpBI B IPUPOJIE.

Mpbu1a Kak coii BEICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapakTtepucTuka yriaeBojnoB. Kiaccuduxamus yrieBogoB (MOHO-, [TU- H
nojucaxapuabl). MoHocaxapuabl: IUIIOK03a, (pPyKTO3a, TajakTosa, pubo3a, 1e30KCUpud03a.
@usnueckue CBOMCTBA W HaxoxJaeHHe B npupone. dorocuHTe3. XMMHUYECKHME CBOMCTBA
IJIIOKO3Bl: pEaKUMU C YYaCTUEM CIHUPTOBBIX M @IBJETMJIHOM TpYII, CHOUPTOBOE H
MOJIOUHOKHCHOE OpoxeHnue. [IpumMeHeHue TIIIOKO3bl, €€ 3HAYeHUE B >KU3HEIEATEIIbHOCTH
opranu3ma. Jlucaxapuzasl: caxapo3a, MalbTO3a M JIaKTo3a. DBoccTaHaBiuMBaromMe W
HEBOCCTaHaBluBarolue aucaxapuisl. ['maponus nucaxapunoB. Haxoxpaenue B mpupoje u
npuMeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOT€H M 1eiuirono3a. CTpOeHHE MaKpOMOJIEKYII
KpaxMmaja, TIJIMKOT€Ha W LeJUI0J03bl. Pu3nyeckue CBOMCTBA KpaxMalla M ILEJUIFOJIO3BI.
XUMHYECKHE CBOMCTBA Kpaxmala: THApPOJIM3, KaYECTBEHHAsl PEaKLUs ¢ MOAOM. XHUMUYECKUE
CBOMCTBA 1IEJUTIOJIO3bI: THIPOJIU3, MOJIyYeHHe 3(UpOB 1esIt003bl. [loHsaTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBINM MIENK).

DKCIepUMEHTANIbHBIE METO/bl M3YUYEHHUS] BELIECTB M WX MPEBPALICHHI: pacTBOPUMOCTh
pa3iIMyYHBIX CHMPTOB B BOJE, B3aUMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIEHHE STHIIOBOTO
CIUpTa B albJErH] Ha pPACKAJIEHHOM MEJHON IPOBOJOKE, OKHCIEHUE STHJIOBOTO CHUpPTa
IUXPOMATOM Kajus (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHATIOB), KAYECTBEHHBIEC pPEaKIMU Ha
anpaeruibl (¢ rugpokcuiom nuammuncepeopa(l) u ruapoxcunom meau(Il)), peakuus riuuepuna
¢ ruapokcuoM Meau(Il), xumuueckue cBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI, B3aUMOICHCTBHE
pacTBopa ToKo3bl ¢ Tuapokcugom meau(ll), B3ammomelicTBue Kpaxmaia ¢ HOJOM, PEIICHUE
HKCHEPUMEHTANIbHBIX 33j1a4 1o TeMaM «CrupThl ¥ GpeHounb, «KapboHoBble KUCI0THL. CloKHbIE
3huUpB.

A3oTcoaepkanue OpraHnyecKne CoeTNHEeHHUsl.

AMUHBI — OpraHMuYecKue Ipou3BOJAHBIE aMMuaka. Kiaccupukanus aMHUHOB:
anupaTHYECKUe U apOMAaTUYECKUE; IIepBUYHbIC, BTOPUUHbIE U TpeTuuHble. CTpOeHHE MOJIEKYJI,
obmas (opmyna, u3omepusi, HOMEHKJIATypa U (pU3MYEeCKue CBOMCTBA. XMUMHUYECKOE CBOWCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHHE, B3aMMOJEHCTBHE MEPBUUHBIX
aMHUHOB C a30THCTOM KuciaoTo. Conu aJKniIaMMOHUS.

AHWIMH — IPEICTaBUTENIb AMUHOB apOMaTUUYECKOro psaa. CTtpoeHue aHwinHa. BzaumHoe
BJIMSIHUE TPYIIl aTOMOB B MoJIeKyje aHuIuHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KayectBennsle peakuuu Ha aHWwIMH. CrocoObl MOJMydyeHHs M NpPUMEHEHHE aTu(aTHYeCKUX
amuHOB. [loyueHne aHWIMHA U3 HUTPOOEH3071a.

AmuHokucinorel. Homenknarypa u  uszomepus. OTOenbHble INPEACTaBUTEIM  O-
AMUHOKHCIIOT: TJIMUUH, aJaHWH. PU3MYECKUE CBOMCTBA aMUHOKHCIOT. XMMHUYECKHE CBOMCTBA
aAMMHOKHUCIIOT KaK aM(OTEepHBIX OPraHMYECKUX COEJUHEHUH, peakius IOJIMKOHICHCAlNY,
oOpa3oBaHMe NENTUIHON CBsA3U. buonornyeckoe 3HaueHne aMMHOKUCIOT. CHUHTE3 U THAPOIIU3
MIENTU/IOB.

benku kak npuponnsle nonumepsl. [lepBuuHasi, BTopuyHass M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUECKUE CBOMCTBAa OENKOB: TMAPOSU3, JEHATYypalus, KaueCTBEHHbIE PEAaKIUU Ha
OeNKHU.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUS BELIECTB M MX IPEBPALICHHI: pacTBOPEHUE
OeNKoB B BOJIE, JACHATypalus O€JKOB IpPU HAarpEBaHUHU, LIBETHBIC pPEaKLUU Ha OCJKH, peuieHHe
JKCIIEPUMEHTAIBHBIX 3aJad II0 TeMaM «A30TCOJIEp)KAIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUN.

BbicokomosieKyIsIpHBIC COCTUHEHHUS.



OCHOBHBIC TIOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMEp, HOJHMMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpHU3alUH, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHCAIIHSI.

[TonmumepHbIe MaTepHabl. [Tnactmaccel (monuaTUIIEH, HOJIUIIPOIIUIIEH,
TOJTMBUHUIIXJIOPHU]I, TIOJICTHUPOI, MOJTMMETHIIMETaKPHIIAT, MOJTMKApOOHATHI,
noJau3TUIeHTepedTanaT). Y Tuin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HATypalbHBIA  KaydyK, CHHTETHYECKHE KaydyKd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosokHa: HaTypaibHBIE (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  crienuanbHOTO  HazHavyeHUs (TedioH, KeBiap, AIEKTPOIPOBOSAIINE
MOJIMMEpBI, Onopa3znaraeMble MOJTUMEpHI).

DKCIIepUMEHTATIBHBIE METOABI W3YYCHHUS BEUIECTB M MX IMPEBPAICHUI: 03HAKOMIICHHE C
o0Opa3llaMud TPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMacC, KaydyKOB, pelleHHEe
AKCIEPUMEHTAIBHBIX 33134 10 TeMe «Pacro3HaBaHue 1m1acTMace U BOJIOKOHY.

PacuérHsble 3anaum.

Haxoxxnenne MoseKkyIsipHOi (hOpMyYJIIbl OPTraHUYECKOTO COSTUHEHHUS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKIACHHUE MOJIEKYJSPHOH (opMysbl OpraHHYecKoro
coequHeHUsT 1Mo Macce (00BEMY) HPOAYKTOB CropaHMs, IO KOJUYECTBY BellecTBa (Macce,
00bEMY) MMPOAYKTOB PEAKLUHN W/UIN UCXOHBIX BELIECTB, YCTAHOBICHUE CTPYKTYPHOH (OpPMYIIbI
OpPTaHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WIJIM CHOCOOOB IIONyYEHUS,
OIpeJieJIeHUEe IO BBIX0/1a POIYKTa PEaKIMU OT TEOPETUUYECKH BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMETHBIX CBsI3€i MpU M3ydeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HCIIOIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHSTHH, TaKk W
MOHSATHUH, IPUHATHIX B OTJEJIBHBIX NPEIMETaX €CTECTBEHHO-HAYYHOI'O IIHKJIA.

OOme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHUE, HAYYHBIA (DaKT, THIIOTE3a, TEOpHs,
3aKOH, aHaJIW3, CHHTE3, KilaccuuKaius, HaOJI0JeHUE, W3MEpPEHUE, SKCIEPUMEHT, MO/IEIb,
MO/JICIIUPOBAHUE.

dusuka: Martepusi, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYeCKUn
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIeCTBA, (PH3MUECKUE BEIMYMHBI,
€IMHULIBI U3MEPEHHS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kierka, opranusM, 3KocucTeMa, Ouocdepa, MeTaboan3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA W TeTepoTpO(HBIA THUIl NUTAHUS, OpoxkeHue, (POTOCHUHTE3, AbIXaHHE, OENKH,
YTIIEBOIBI, )KUPBI, HYKIIEHHOBBIE KUCIOTHI, (EPMEHTHI.

I'eorpadus: mone3Hble HCKONAeMbIe, TOILIUBO.

TexXHOOTHsI: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAIlIOHAIIBHOTO TTUTAHUS, MOIOIINE CPENICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBBI XUMUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemeHnT. M3orombl. CTpoeHHEe 3IEKTPOHHBIX
000JIOYEeK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTHYCCKHE YPOBHH M IOAYPOBHH. ATOMHBIC
opouranu. Krnaccupukanus XMMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJICKTPOHOB TI0 aTOMHBIM OpOHTATISAM. OJCKTPOHHBIC KOH(PUTYPAIIMA aTOMOB JJIEMEHTOB
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MEepPBOro—4eTBEPTOro IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUHM, ODJIEKTPOHHBIE
KOH(UTypaIyu HOHOB. DIEKTPOOTPULIATETbHOCTb.

[lepnonnueckuit 3akoH u Ilepuogmueckas cucrema XuMHUYeCKMX dnemMeHToB JI.U.
MenneneeBa. CBsA3b mnepuoauyeckoro 3akoHa M Ilepuoguueckoil CHUCTEMBI XHMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XMUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BELIECTB IO TpynnaMm M
nepuoaam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menzeneesa.

XuMuyeckas cBsi3b. BUIbl XMMHUYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMUYECKAS.
Mexanu3mbl 00pa3oBaHHsI KOBAJIEHTHOW CBSI3U: OOMEHHBIA U JIOHOPHO-AaKIENITOPHBII. DHEeprust
U JrHaA cBsA3U. [lonspHOCTE, HAllpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOMU cBs3U. KpaTHbie
cBA3U. BonoponHas cBsi3b. MeKMONEKYISIPHBIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIeHTHBIE BO3MOJKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOHN CTPYKTYpbI
MOJIEKYJ C MX TI€OMETPUYECKHM CTPOEHUEM (Ha MPUMEpPE COEIAUHEHUN 3JIEMEHTOB BTOPOTO
IIEpUoAA).

[IpencraBienre O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAUeHUE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPIAWHALIMOHHON XHUMUHU.

BemectBa MOJEKYJIIPHONO W HEMOJEKYJISPHOIO CTpOEHHUS. THIBl KpUCTAITIMYECKHX
peléToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

Ilonstue o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpeacraBienue o KOIIIOUIHBIX
pactBopax. CrocoObl BbIpaX€HHs] KOHIIEHTPAlMd pPACTBOPOB: MaccoBas [J0Jis BEILIECTBA B
pacTBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHbIE M HEHACBILIEHHBIE  PacTBOPBI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHHYECKHUX BELIeCTB. TpuBHAIbHBIE Ha3BAHUS
OTJEJIbHBIX MIPEICTaBUTENECH HEOPraHUUECKUX BEILIECTB.

Knaccuukarus XuMHUecKux peakiuii B HEOPraHMUeCKOM U OPraHNuecKol XMMUHU. 3aKOH
COXPAHEHHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS U INPEBpAILlEHUS SHEPTrUU NPU XUMHUYECKHX
peakiuax. TemtoBsle 3pHeKTbl XUMUUECKUX peakuuil. TepMOXUMHUECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKOW peakluy, €€ 3aBUCUMOCTb OT paziIu4HbIX (akTopoB. ['oMoreHHbIe
U TeTepOoreHHble peakuuy. Katanus u kaTanu3aTopsl.

OOparumble u  HeEOOpaTHMbIE peakuu. XuMu4deckoe paBHoBecue. Koncranta
XMMHUYECKOTO paBHOBecus. DakTOpsl, BIMSIOIIME HAa IOJOXKEHHUE XUMHUYECKOIO PABHOBECHS:
TEeMIepaTypa, JaBJICHHE M KOHILIEHTpAllMM BEIECTB, y4acTBYIOIIMX B peakuuu. [Tpunuun Jle
[Tarense.

Onexrponuruyeckas guccouuanuss. CunbHble U cinadble  37aeKTpoiauThl. CreneHb
mucconuanuu. Cpena BOAHBIX PacTBOPOB: KHUCIIOTHAsl, HEUTpaibHas, lieaouHas. BoxopoaHblil
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oOMeHa.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpomecchl OKHCIEHUS U BOCCTAHOBJICHMs. BaxHelline OKHUCIUTENU WU
BOCCTAHOBUTEJIN. MeTO/1 3JIEKTPOHHOT0 OajiaHCca. DJIEKTPOIU3 paCTBOPOB U PACIJIaBOB BELIECTB.

DKCIIepUMEHTANIbHBIE METOJbl HM3yUEHUS BELIECTB WU MX IPEBpAIllEHUuN: pa3IoKeHUe
IIEPOKCHJA BOJOpPOJAa B IPHUCYTCTBUM KaTaln3aToOpa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
[IPOBEJICHUE peakUuil HOHHOrO OOMEHa, OIpeleleHHe Cpellbl PacTBOPOB C TMOMOIIBIO
MH/IMKAaTOPOB, U3YUYECHUE BIMSHUS PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakuuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannyeckasi Xumus.
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[Tonoxenne HemeramioB B Ilepmoanueckoil cucTeMe XUMHUYECKHX 3ieMeHToB JI.U.
MengeneeBa M OCOOCHHOCTH CTpOEHHsT HX aToMoB. (PDusnyeckue CBOWCTBA HEMETAJLIOB.
AmoTponus HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hochopa u yriepoaa).

Bonopon. Ilonydenue, pusnueckue U XMMHUYECKHE CBOWCTBA: pEaKUUH ¢ METAJUIAMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuasl. TOIUIMBHBIE 371EMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CIOCOObI MONTydeHUs, PU3MUECKUe U XUMHUYECKHUE
cBoicTBa. ['amoreHoBOOpObl. BakHellne KUCIOPOACOAEpKAIIME COCAUHECHHS TaJOTE€HOB.
JlaGopaTopHble U MPOMBIIIICHHbBIE CIIOCOOBI MOIy4YeHUs rajnoreHoB. [IpuMeHeHue rajioreHoB u
UX COCIMHECHHUI.

Kucnopoa, o3oH. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJTYYEHUS KUCIOPOJA.
dusupyeckue M XUMHUYECKHE CBONCTBA M IPUMEHEHHE KHCcIopoaa M o30Ha. Okcuibsl U
IIEPOKCHIBI.

Cepa. Haxoxnenue B mpupone, CrocoObl MONydeHHs, (U3UYECKUE W XUMHUUYECKUE
coiictBa. CepoBoaopon, cynbhunasl. Oxcun cepri(1V), okcua cepoi(VI). Cepuuctast u cepHas
KHCJIOTBHI ¥ uX conu. OcCoOEHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[lpumeHeHue cepsl u €€
COCIMHECHU.

Azor. Haxoxxnenue B mpupoje, CrocoObl MOJIy4eHHUs, (U3NYECKHEe U XHUMUYECKUE
cBoiicTBa. AMMHAK, HUTpHUAbL. OKCHABI a30Ta. A30TUCTass M a30THAs KUCIOTBI U UX COJIM.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHHe a30Ta U ero coelrHEHUN. A30THBIE
ynoopeHusl.

®dochop. Haxoxnmenue B mpupoje, CHOCOOBI MOMyYeHHs, (PU3MUECKHE U XUMUYECKUE
cBoiictBa. Dochunsl u Qochun. Oxcunel ¢dochopa, dochopHas kucimora u e€ couu.
[Ipumenenue pocdopa u ero coenunennii. DochopHbie yI0OpECHHUS.

VYraepon, HaxoxaeHue B mpupoje. AsorponHsle Moaupukanuu. dusznyeckue u
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Opa3oBaHHBbIX yriepogoM. Oxcua yriepona(ll),
okcun yriepoma(lV), yrompHas kuciaota M e€ coiau. AKTMBUPOBAHHBIA YroJib, afcopOIHs.
Oynnepensl, rpadeH, YrIepoAHble HAHOTPYOKW. IIpuMeHeHHWe MPOCTBIX  BEHIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COSAUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, criocoObl MOIy4YeHHs, (U3NYECKUEe U XUMUYECKUE
coiicTBa. Okcua kpemuusA(IV), kpeMHueBast KuciaoTa, CHIIMKAThL. [IpuMeHeHne KpeMHUs U ero
coequHeHui. CTeKI10, €ro MoJly4eHue, BUAbl CTEKIIA.

[Tonoxenue metamioB B [lepuoanueckoil cucreMe XUMHUUECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOCHHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. O0mue pu3nyeckre CBOWCTBAa METAIIIOB.
ITpumeHeHue MeTaioB B ObITY U TexHUKe. CIUIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUN Pl HanpsokeHu MeTtaioB.  OOmme crmocoObl  MOTydYeHUs
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAIUTYPIuUs, deKTpoMeTautyprus. [lonsatue o koppo3uu
MeTaiioB. CriocoObl 3aIUTEI OT KOPPO3HH.

OOmast xapaktepucTuka MeTauioB IA-rpynnsl Ilepuoguueckoil cUCTEMBbl XMMHUYECKHUX
aneMmeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

Oobmas xapakrepuctuka MetaysioB IIA-rpynnsl [leproguueckoil cucteMbl XUMHYECKHX
3JIEMEHTOB. MarHuii W KajblMi: mojaydyeHue, (U3NYECKHUEe U XHMMUYECKHE CBOMCTBa,
MIPUMEHEHHE IPOCTHIX BEIIECTB U UX coenHeHUN. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AJIOMMHHHN: TIOJy4YeHHe, (PU3NUECKUe M XUMHUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTOrO
BELIECTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THJAPOKCHAA ATIOMUHUS,
T'MJIPOKCOKOMILIEKCHI aTFOMUHMUSL.

OOmast xapakTepucTuka MetauioB nobounsix noxarpynn (b-rpynm) Ilepuonnueckoit
CUCTEMBI XUMUYECKUX IEMEHTOB.
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dusnyeckre U XUMUYECKHUE CBOWCTBA XpoMa U €ro coeAMHeHUH. OKCUAbl U TUAPOKCHUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomatbl U AUXPOMATHI, UX OKHCIUTEIbHBIE CBONCTBA.
[Tomyyenue u npuMeHEHUE Xpoma.

@duszpueckue U XUMUYECKHE CBOMCTBA MapraHua M €ro CcoeauHeHuil. Baxuenlmue
coenunenus mapranna(ll), mapranna(IV), mapranna( V1) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBONCTBA.

dusnyeckre 1 XMMUYECKHE CBOWCTBA XkeJle3a U ero coeAMHeHUH. OKCUIbI, THIPOKCHIBI U
conu xene3a(ll) u xxeneza(Ill). [TonyueHnne u npuMeHeHUe *ee3a U ero CIJIaBoOB.

Pusnueckre 1 XUMUYECKHAE CBOMCTBA MeU U €€ coennHeHni. [lomydenre u npumenenue
MeIU U €€ COCIMHEHUM.

[uuk: monyueHnue, pu3nuecKrue U XUMHUECKHE CBOKMCTBA. AM(OTEpHBIE CBONCTBA OKCHAA
Y TUAPOKCHJIA IUHKA, TUAPOKCOKOMIUIEKCH IMHKA. [IpuMeHeHne nuHKa U ero COeJUHEHUN.

OKCIIepUMEHTANIbHBIE METO/Abl H3Y4YEHHs BEIIECTB W UX IMPEBpallleHUN: H3YydeHHE
00pa3loB HEMETaIoB, ropeHue cepbl, ¢ocdopa, kenesa, MarHus B KUCIOPOJAE, U3yUEHUE
KoJuleKunn «MeTamibl M CIUIaBbD», B3aMMOJECHCTBHE ILNEJIOYHBIX M IIEJIOYHO3EMEIBHBIX
METAJUIOB C BOJIOM (BO3MOXKHO HCIOJIBb30BAaHHUE BHIEOMATEPUANIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHCIIOT U LIEJI0YEH, KaUECTBEHHbBIE PEAKIIMM HA HEOPTraHUYECKHUE AHWOHBI,
KaTHUOH BOJOPOJA U KaTHOHBI METAILIIOB, B3aUMOJEHUCTBUE THIPOKCUIOB AJIIOMUHUS U LUHKA C
pacTBOpamMu KHCJIOT M IIEJIOYEH, pelIEHNEe YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l anoreHsn,
«Cepa u e€ coeuHeHU», «A30T U pocdop U1 ux coeuHEeHUs», «MeTasuibl INIaBHBIX MOATPYIID»,
«MeTasel MOOOYHBIX MTOATPYTIID.

XuMHuS U )KU3Hb.

Ponp xumuu B obecriedeHNH yCTOWYMBOTO pa3BUTHUS desoBeuecTBa. [loHATHE O HAYyYHBIX
METOAAX IIO3HaHWS M METOJOJIOTMM HAy4yHOro uccienoBaHus. HayyHele INpUHIAIIBL
OpraHM3alli XUMUYECKOro Mpou3BocTBa. [IpoMbllieHHbIE cCIOCOOBI MOTYYEHHUS BaXKHEUIIUX
BEIIECTB (Ha MpuUMepe MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIIOTHI, MeTaHoua). [IpombliuieHHbIE
CHOCOOBI MOTYYeHHs] METAJJIOB U CIUIaBOB. XMMHMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl U
ero nocneacTBus. Ponb xuMuu B 06ecrieueHnH SHEpreTHYeckoil 0e30MacHOCTH.

Xumusi U 310poBbe uesoBeKa. JlekapcTtBeHHsle cpexactBa. [IpaBwiia mCHonb30BaHUSA
JIEKAPCTBEHHBIX IIpenaparoB. Posib XUMHUK B pa3BUTUU MEIULUHBIL.

XUMUSl TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe 100aBku. Poibs Xxumuu B obecnieueHun
MUILEBOM 0e30MacHOCTH.

Kocmernueckue u mnapgromepHsie cpeictBa. beitoBas xumus. IlpaBuna Ge3zomacHoro
UCIOJIb30BaHUS NPENapaToB OBITOBOM XMMHUU B IIOBCEIHEBHON KU3HH.

XUMUS B CTPOUTENBCTBE: BaXKHEHILINE CTPOUTENbHBIE MaTepUabl (LIEMEHT, OETOH).

Xumus B celnbCcKoM Xxo3siiicTBe. Opranndeckue 1 MUHEpasibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMuKa. Marepuasl
JUIs DIIeKTpoHUKH. HaHoTexHomoruu.

Pacuérnble 3anaum.

Pacuérhl: Macchl BeliecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIUU BELIECTB, Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) NMPOJYKTOB PEAKLUHU, €CIM OJHO M3 BEIIECTB MMEET IpuMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMu, €Clid OJHO M3 BEIIECTB JIaHO B BHUJE pacTBOpa C
ONpeleIEHHOM MacCOBOM JOJEH PAacTBOPEHHOIO BELIECTBA, MAacCCOBOM [OJM U MOJIIPHOH
KOHIICHTpAllUM BEIECTBA B PAcTBOPE, JOJM BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETHYECKH
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3U.
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Peanuszanus MeXIpeIMeTHBIX CBS3el NMPU M3YYEHUU OOLIe U HEOPraHUYECKON XUMUH B
11 xmacce ocyIIecTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHITHH,
TaK U NOHSTUN, IPUHATHIX B OTJIEIbHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OOwe ecTecTBEHHO-HAy4YHbIC MOHATHS: SBICHUE, HAy4HBIA (pakT, rumoresa, Teopus,
3aKOH, AaHalM3, CHUHTE3, KJIacCU(pUKAMs, MEepUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHUE,
9KCIIEPUMEHT, MOJIENb, MOIEIUPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
U30TONBl, PAaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTMYECKU YpOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, HJCAIbHbIM ra3, (U3MUecKUe BEIMYUHBL, €IUHULIBI
U3MEpEHUS, CKOPOCTh, YJHEPIHsl, Macca.

buonorus: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTraboau3M, MaKpo- U
MHUKpPORJIEMEHTBI, O€NKH, >XKUPbI, YIJIE€BOAbI, HYKJIEHHOBBIC KHCIOTBHI, (DEPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi POMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepuabl,
CeJIbCKOXO35IICTBEHHOE  MPOU3BOJCTBO, MHILEBAs I[POMBIIUIEHHOCTb, (apMaleBTHYECKast
IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX [penapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, 2JIEKTPOHHAS IIPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUU
HA YI'IYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBHM € CHCTEMHO-IEATEIbHOCTHBIM IOJAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YpOBHE CpeAHero oomiero oOpa3zoBaHUA
BbIJIEJICHBI CJIEIYIOIINE COCTABISAIONINE: OCO3HAHUE 00YYaIOUIUMHUCS POCCUNCKON TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIM4Yyue MOTHUBAUMU K  OOYy4YEHHIO; TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YaroIuXcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE NpaBWIAMH W HOPMaMM IIOBEJIEHUs; HalUdue
[IPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE
TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUpPOBAHHOCTH
OIIbITA [03HABATEIbHON U MPAKTHYECKON JIeATENLHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3alui
00pa3oBaTeNbHON ACSITEIBHOCTH.

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS NpeaMeTa «XUMUs» OTpa)xaroT chOpPMUPOBAHHOCTh
OTIbITa TO3HABATEJILHOMN U MPAKTUYECKON AESITEIbHOCTH 00YYaIOUINXCs B MPOLIECCe pealn3aluu
00pa3oBaTeNbHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUA:

OCO3HaHMS 00YYAIOLUMHCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTABICHUS] O COLMAJIbHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOILIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON AEATEIBHOCTH IPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4yeOHbIX U TO3HABATENIbHbIX 33124, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTBI APYTUX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOMU AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMI0 OTE€YECTBEHHOMN
XUMHH,

YBaXXEHHsI K IPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU M TMPAKTUUYECKOTO IMPHIIOKEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yNbTaT UIMTEIbHBIX HAOIIOJCHUM,
KpPOTOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IMOJYYEHHHM M TMOCIEAYIOIIEM aHajIu3e
MH(pOpMaLIU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OT€UECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMUYECKUMH SBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IOBEJACHHE M IOCTYNKH CBOUX TOBapHIIEd ¢ MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMaHMU LEHHOCTeH 370pOoBOro M Oe3omacHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOoIeHns TpaBuil OE30MaCHOrO OOpallleHHsl ¢ BELIEeCTBAMU B OBITY, MOBCEIHEBHON
KHU3HU, B TPYJIOBOM J€SATEIBHOCTH;

MOHMMAHUA LEHHOCTH TPAaBWJ WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 3/10POBbIO U HKU3HU JIIOJIEH;

OCO3HAHUSl TOCIEACTBUA M HEMPHITHS BPEIHBIX MPUBHIYEK (YHOTPEOIEHUS alKOTos,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATENbCKON JESITENbHOCTH,
OOILECTBEHHO I10JIE3HOH, TBOPUECKOH U APYTUX BUAAX JEATEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHON
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS PEIMETHBIX 3HAHU IO XUMHUU;

YBaXEHHUSI K TPYLy, JIOJSM Tpyia U pe3ybTaTaM TPYJAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYaJIbHOW TPACKTOPUU OOpa3oBaHUS,
Oynyueil nmpodeccuu U peanu3alui COOCTBEHHBIX JKM3HEHHbBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I1eCTBa;

6) 3K0JIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOLICHUSI K NPUPOJE KaK MCTOYHHKY CYIECTBOBAHMS
’KM3HU Ha 3eMmIe;

MOHMMAHUA TJI00ATLHOTO XapaKkTepa SKOJIOTHUECKUX MPOoOJieM, BIUSHHS SKOHOMHUECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBLHOM CPEIBI;

OCO3HAHMS HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTIXKEHUIN XMMHUU JUISl PELIEHUs] BOIIPOCOB
palOHAIBHOIO IPUPOI0NOIB30BAHUS;

AKTUBHOTO HENPUATHS ACHCTBUM, NPUHOCSIIMX BpEJA OKpYXarolled IPHUpPOIHON cpele,
yYMEHHSI TPOTHO3UPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JNEUCTBUN U IIPEAOTBpALIATh UX;

HaJIMYUSl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYJIbTYpbl, OIbITa
NESATEIbHOCTH  HKOJOTMYECKOM HANpaBJICEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLUATbHON MPAKTUKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;
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7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu U
0OIIECTBEHHO! MPAKTUKH;

NOHUMaHMs CHeUM(UKH XUMHMM Kak HayKd, OCO3HaHHUA €€ poiud B (OPMHPOBAHUHU
palOHaIbHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LEJI0CTHOrO MPEICTaBICHUs 00 OKPY KaIOIIEM
MHUpE KaK O €IMHCTBE IPHUPOIBI U 4YEJIOBEKA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrny TpobiieM COXpPAHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JUIsI COBPEMEHHOW LUBWIM3ALMUU: B €&
IYMaHUCTHYECKON HAIPaBJIEHHOCTH U Ba)XKHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOMN
KYJIbTYpBI, B PEIIEHUH I100aIbHBIX IPOOIEM yCTOHUMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKON, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHnn yCIIOBUM YCHEIHOTO TPY/Ia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXI0TO WieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHamM3a U OOBSCHEHHUS SBICHUHA OKPYXKAIOIIEro MUPAa M MPOUCXOAAIMX B HEM H3MEHEHHUH,
yMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HaYYHBIX (JAaKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIBIO IIOJIyYEHHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl peLIeHHs TpobieM
B pPEaJIbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTU K HENpPEephIBHOMY OOpa30BaHUIO U €CaMOOOpa30BAHUIO, K
aKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAHMM 10 XMMHUHU B COOTBETCTBHUM C JKU3HEHHBIMH
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3iuyHbIX cdepax mnpodeccuoHaIbHOU
JESTEIIBHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS IMPOTPAMMBI 10 XMMHUU Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKJIFOYAIOT:

3HayuMble IS (DOPMUPOBAHUS MHPOBO33PEHHS OOYUYAIOIIUXCS MEKTUCIUILINHAPHBIE
(MexIpeMeTHbIE) OOlIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBAaHUE, HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBCPCAJIBHBIC y‘-IC6HI)Ie ﬂeﬁCTBHﬂ (HO3HaBaT€J'II)HBIe, KOMMYHHKAaTHUBHBIC,
perynsTuBHble), obecneuynBaroniye (GopmupoBaHHEe (QPYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMU 00y4aroIInXCsl;

CIOCOOHOCTh ~ OOYyYarolUXCs  HCIIOJIb30BaThb  OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIbHBIC y‘~I€6HI)I€ )ICI\/IICTBI/H[ B IIO3HABAaTEJILHOU U
COLIMAJIbHOU MPAKTHKE.

MCTaHpe]IMeTHI)Ie PE3YIBTATEI OTpaXarOT OBJIAACHHUC YHHBCPCAJIbHBIMU y‘-IC6HI)IMI/I
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBHSA
1) 6a3oBble JOrNYecKHe JeHCTBUSI:
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CaMOCTOSITENIbHO (OPMYJIMpPOBaTh W aKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEAEIATh LENU JeATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEJIMU;

UCIIOJIb30BAaTh IPU OCBOCHMM 3HAHUNW MNPHUEMBI JIOTMYECKOTO MBILIUICHUS: BbIICIATH
XapakTepHble MPU3HAKM MOHATMM M yCTAaHABIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOILIME OHATHUSA U1 O0BSICHEHUS OTJEJIbHBIX (DAKTOB U SIBJICHMUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALUH BEIIECTB U XUMUUECKUX PEAKIIN;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEX/Y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEIYKTHUBHBIC, [0 AaHAJIOIUN),
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUMSI B PacCMaTPUBAEMbIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IIPUMEHSTHh B IPOLECCE MO3HAHUS UCIIOJIb3YyEMblEe B XMMHUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJIH, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) SJIEMEHTA,
XUMHueckas ¢opMmylia, YpaBHEHHE XHMUYECKOM pEakIUH — NpU PEUIeHHH Y4eOHbBIX
[IO3HABATEJIbHBIX U NPAKTUYECKUX 3a/ay, IPUMEHATh HA3BaHHbBIE MOJIEJIbHbBIE IIPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHYECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHUSA:

BJIa/IETh OCHOBAMHU METO/JIOB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIUI;

dbopmMynMpoBaTh L€ W 337aYM  UCCIIEJOBAaHUS, HCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3bI 110 MIPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M TNPOBEACHUSI YUYECHHUECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpOIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (opMyiaupoBaTh OOOOIIEHHS U BBIBOJAbl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUYET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBAaTENLCKOM M TPOEKTHOM JIeATEeIbHOCTH,
MPOSBIATH CHOCOOHOCTH M T'OTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELIEHUS
IIPAKTUYECKUX 3aJja4, IPUMEHEHUIO PA3IMYHBIX METOJOB I103HAHUS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATbCSA B Pa3IMYHBIX HMCTOYHUKAX HHPOpMauuu (HAy4HO-NIOIYJIIpHAst
JuTepaTypa XUMHUYECKOIO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHAM3UPOBaTh MH(OPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpeacCTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMyIMpoBaTh 3ampOCHl M IMPUMEHATh Pa3IMYHbIE METOJbI INPH IOMCKE U OTOOpE
nH(popMaluu, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS yUYeOHBIX 33/1a4 ONpPeAeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCHOIB30BAHUSA MH(MOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpPMY MpeAcTaBiIeHUs UHPOPMALUHU (CXEMBI,
rpaduKu, JuarpamMmsl, TaOJUIbI, PUCYHKHU U IPYTHE);

UCMOJb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeICTBa MpH paboTe ¢ XUMHUYECKOH
uHpopMaluel: MNPUMEHATh MEXIIpeIMETHbIe ((pU3NYecKue M MaTeMaTUYecKue) 3HaKu M
CHUMBOJIBI, (hOpMyJIbl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.
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KOMMyHI/IKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme JelCcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ IUAJIOTa U/UTU JUCKYCCHUH,
BBICKA3bIBaTh MU, OPMYIIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTENLHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIBLHOM AEATEIbHOCTH, MOJYyUEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPM  BBINOJIHEHMM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUUYECKOH paboOThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuM y4eOHOTo MpoeKTa, U (HOPMYJIUPOBATh BBIBOJBI IO pPE3yjibTaTaM IMPOBEIAEHHBIX
UCCIIEIOBaHUM MyTEM COIJIacOBaHMsI MO3ULIUI B X0OZ€ 00CY X /I€HNUS U OOMEHAa MHEHUSIMH.

Pel"yJ’lﬂTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JecTBUA:

CaMOCTOSITEJIHO IUIAHMPOBATH M OCYIIECTBIISATh CBOK IO3HABATEIBHYIO JEATEIbHOCTD,
ompenensas e€ Leau U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh
IpeiaraéMblii aaropuT™M JAEUCTBUN NPU BBINOJHEHUM y4E€OHBIX U HCCIIENOBATENbCKUX 33a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIOCOO MX PELICHUs C YYETOM MOJYyUYSHHs HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpPaMMbl IO XUMUU Ha yIiayOlEHHOM ypOBHE Ha
YPOBHE CpeaHero oouiero oOpa3oBaHMs BKIIOYAIOT clelU(HUUecKue JUisl yueOHOro mpeamera
«XUMHS» Hay4dHble 3HAHUS, YMEHMSI M CHOCOOBI JEHCTBHI IO OCBOEHHIO, MHTEPIIPETALUU U
peoOpa30BaHUIO 3HAHUM, BUABI I€ATEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B PA3NIMYHBIX yYEOHBIX CUTYalUsAX, a TAaKXKE€ B pealbHbIX >KU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XMMHM NPEIMETHBIE PE3YJIBTAThl NPEACTABIEHBI 110
rojiam U3y4yeHusl.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsD) OTPAKakoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ W 3HAYEHWHW OPraHWYECKOH XWMHUU B
CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€CIIeYeHHH YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA B
perieHuu MpooIeM 3KOJIOTHYECKOM, YHEPTreTUYSCKON U TMHUIIEBOM O€30MacHOCTH, B Pa3BUTHU
MEIHIIMHBI, CO3JAaHHH HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPrud, B 0OeCleYeHHH
PaIlMOHAIBHOTO MPUPOIONIONB30BaHUs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIECH KYyJIbTyphI
YeloBeKa, a TakKe DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MPUPOJHOM CpeJe;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolIne
MOHATUSA — XUMHUYECKHM JJIEMEHT, aToM, AP0 M JJIEKTPOHHas o0Oojouka aroma, s-, p-, d-
aTOMHBbIE OpOMWTallM, OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aroMma, THOpUAM3AIHs aTOMHBIX
opOuTaneii, WOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKass CBsI3b, MOIb, MOJSpHAas Macca, MOJSPHBIA O0O0BEM, YIJIEPOIHBINA CKEleT,
(yHKIMOHANBHAS TPYINA, PaJWKal, CTPYKTypHbIE (HOpMyJbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsS CTPYKTypHas W TPOCTPAHCTBEHHas (TeoMeTpuyecKasi, ONTHYecKas),
W30MEpbI, TOMOJIOTUYECKUA DS, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA- M a30TCOIECpIKaIINe
OpraHuYecKue COCIUHEHMS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
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COCIMHEHHMS; TEOPHH, 3aKOHBI (mepuoamveckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
opranvueckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH
COXPAaHEHHS U TPEBpAIICHUS DHHEPrud MpPU XUMHYECKUX PpEaKLUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHMUSA
IMPUYMHHOCTH U CHCTEMHOCTH XHMHMUYECKHMX SIBJICHMUH; IIPEJICTaBICHUS O MEXaHU3Max
XUMHMUYECKUX pEeakUud, TEepMOAUHAMMYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
MIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MoOJIEKyJlax (MHAYKTUBHBIM U
me3oMepHbIil 3 dekTr, opuentanTsl I u Il pona); daxTonornyeckue CBEIACHUS O CBOMCTBAX,
cocTaBe, OJyYeHUH U 6€30I1aCHOM UCIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOLIMX HAyYHbIX MPUHIMIAX XUMHUYECKOTIO
IIPOM3BOJICTBA (Ha IpUMEpE MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUH: BBIABIIATh XapaKTepHbIE NIPU3HAKU MTOHATUM, YCTaHABIUBATb
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COCIUHEHMI;

c(OpPMUPOBAHHOCTH YMEHUI:

HCII0JIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABJICHMS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJ OPraHNYECKUX BEIIECTB;

COCTaBIATh YpPaBHEHMS XHUMUYECKUX pEaKUUMd M  pacKpblBaTb HUX CYIIHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIHMM IMOCPEIACTBOM  COCTaBIEHHUS  3JEKTPOHHOTO
OajmaHca 3THX peakUui, peakuii HMOHHOrO OOMEHa ITyTEM COCTaBJICHUS HUX IMOJHBIX MU
COKpalIEHHBIX HOHHBIX YpaBHEHMUI;

U3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUId WJUIIOCTpalUMM HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHA/IJIEKHOCTh U3yUYCHHbBIX OPIraHUYECKUX
BELIECTB 10 UX COCTaBY U CTPOCHMIO K OIpeNeIEHHOMY KilacCy/Tpylie COeIUHEHHH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoid HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIS  OTHEJbHBIX MPEACTaBUTEICH OpPraHM4ecKUX BEUIECTB (STWIIEH, alleTUJIeH, TOJIyodl,
[JIULEPUH, STHICHIJIHMKOIb, (eHon, Qopmanabaerun, ameranbIerui, aueToH, MypaBbHUHas
KHCJIOTA, YKCYCHasi KHCJOTa, CT€apUHOBas, OJIEMHOBas, MaJbMUTHUHOBAs KHUCJIOTbI, IJIULUH,
aJlaHUH, MaJIbTO3a, (PYKTO3a, AHWJIUH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMUPOBAHHOCTb YMEHHUS OIPEAEATh BHUJI XUMHYECKOW CBSI3U B OPraHMYECKUX
COEMHEHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U TM-CBSI3b, BOJOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOXKEHUSI TEOPUH CTPOECHHSI OPTaHUYECKUX
BemiectB A. M. bytnepoBa ans 0oObsICHEHUsI 3aBUCUMOCTU CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHHSI,;

c(OPMHPOBAHHOCT, YMEHUH XapaKTepu3oBaTb COCTaB, CTpPOCHHE, (U3UYECKHE W
XUMHUYECKHE CBOICTBA TUIIMYHBIX NPEACTABUTEIIEH pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB:
QJIKaHOB, LUKJIOAJIKAHOB, AJKECHOB, AJKAaJWEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CHHUPTOB, AJIbJETU0OB, KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBHIX U CIIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUI U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOJOB (MOHO-, TU- U TOJIMCAXaPHUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYI0 CBS3b MEXJAY HHUMU YPaBHEHHMSMH COOTBETCTBYIOLIUX
XMMUYECKHUX PEaKIil ¢ UCII0JIb30BaHUEM CTPYKTYPHBIX (GOpMYT;

c(OpPMUPOBAHHOCTb YMEHHUSI MOJATBEPXKIAaTh HA KOHKPETHBIX IPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKHMX COEJAMHEHHH OT KPaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (O- U TT-CBSI3U), B3aUMHOI'O BIUSIHUSL aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX;

C(OPMHPOBAHHOCTh YMEHMS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadoTKH M IMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB IepepaboTKH;
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c(OpPMUPOBAHHOCTb BJIAJIEHUS CHUCTEMOW 3HAHUI O €CTECTBEHHO-HAyYHbIX METOAax
NO3HAHUS — HaONIONEHUH, W3MEPEHUH, MOJICIIMPOBAHUM, OKCIEpUMEHTE (peaJbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUS;

C(OPMHPOBAHHOCT, ~ yYMEHHUS HPUMEHSATh OCHOBHBIE  OMNEpalMM  MBICIUTEIbHON
NESTeIbHOCTY — aHallu3 W CHUHTE3, CpaBHEHHUE, O000O0IIEHHE, CHUCTEMATH3allhiO0, BbBISBICHHUE
IIPUUHUHHO-CJIEICTBEHHBIX CBSA3E€H — NIl U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XMMUUECKUX 3HAHUH C MOHATUSAMU U
NPEJCTaBICHUAMU JIPYTMX €CTECTBEHHO-HAY4YHbIX IIpeAMETOB i 0ojiee OCO3HAHHOIO
MOHMMAHUS CYIIHOCTH MaTepUajIbHOI0 €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUA IO
OpPraHUYECKOM XMMHUU A7l OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-
HAy4YHYI0 TIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHUH: NPOBOJUTH pacuéThl IO XUMHUUYECKUM (dopMmyiaM H
YPaBHEHUSIM XHMHUYECKUX PEAKIHMH C UCHOJIb30BaHUEM (DU3MUECKMX BEJIMYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHONH CTOPOHBI:
pacuérhl MO0 HAXOXKJIEHUIO XUMUYECKON (hOpMyIIbl BELIECTBA [0 W3BECTHBIM MACCOBBIM JOJSIM
XMUMUYECKHX 3JIEMEHTOB, IPOyKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, aHAIU3UPOBATh U OLIEHUBATH C MO3ULUI
HKOJIOTUYECKOM O€30MacHOCTU MOCHEACTBUS OBITOBOM M MNPOM3BOJICTBEHHOH JAEATENbHOCTU
YEJIOBEKa, CBS3aHHOW C TMepepabOTKOM BEIIEeCTB, HMCIOJIb30BATh IMOJYYCHHBIC 3HAHHS IS
IPUHATHS TPAMOTHBIX pEIIEHUH MPOOJIeM B CUTYaIUAX, CBSI3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOAMTH XUMHUYECKHM
HKCHEPUMEHT (TIOJIy4€HUE U N3yUYEeHUE CBOICTB OPraHWYECKHUX BEILECTB, KAUYECTBEHHBIEC PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHBbIX KJIACCOB M  KHUCJIOPOACOJEPKAIIMX OpPraHMYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHBIX 3a/Jad [0 PACIO3HABAHMIO OPTraHUYECKUX BEIIECTB) C
coOnroieHueM TpaBwJl  Oe30MacHOro oOpaiieHuss ¢ BellecTBaMM U J1abOpaTOPHBIM
obopynoBanueM, (OpMyJIHpPOBATH IEJb HCCIEIOBAaHUS, MPEJCTABIATh B Pa3IUYHON (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

co0IoaTh MpaBHJIa 3KOJOTHYECKH LEIeco00pa3HOro MOBEACHUSI B OBITY U TPYJIOBOM
JEATEIBHOCTH B LIEJAX COXPAHEHMsI CBOETO 310POBbsl, OKPY)KAIOIIEH NPUPOJHOW Cpelspl U
JOCTUKEHUSI €€ yCTOHYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHMYECKOI'O JEUCTBHUS Ha JKUBBIE OPraHU3MBbl ONPEICIIEHHBIX
OpraHMYeCKUX BEIIECTB, MOHUMas cMbica nokazarens [TJIK;

aHAJM3UPOBaTh  LEIECOOOpPAa3HOCTh  NPUMEHEHHST ~ OPraHMYEeCKUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLIEHUS PUCK-II0JIb3a;

C(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBIATH IIEJICHANPABICHHBI MOUCK XUMHYECKOU
nH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAay4Hasl JMTepaTypa, CpeicTBa
MaccoBoil uHpopmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHaJIU3UPOBATh XHMHYECKYIO
uHpopmanuio, nepepadaTeiBaTh €€ W UCIOIH30BATh B COOTBETCTBUHU C IMOCTABICHHON y4eOHOM
3a7a4ei.

11 KJIIACC

[IpenmetHble pe3yibTaThl OCBOeHHMs Kypca «OOmas U HeopraHuyecKas XUMHs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUNA: O MAaTEPHAIBLHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTSX
U TI03HaBaEMOCTHU SIBJICHHUI NPUPOABI, O MECTE M 3HAYEHWU XMUMHHM B CHCTEME E€CTECTBEHHBIX
HayK U e€ poiid B 00ECIeYeHUH YCTOWYMBOIO PA3BUTHUS, B PEILICHUH MPOOJIEM 3KOIOTMYECKOH,
SHEPreTUYECKOM M TNHILEBOM O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  JSHEpruM, B  OOECHNEYEHUH  PalMOHAILHOIO
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IIPUPOJIONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U 00IEH KYJIbTYphI UEIOBEKA, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U MIPUPOJIHON CpeIe;

BJIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIIOJIATrAIOIINE
MOHATHUS — XUMHUYECKUIN 3JIEMEHT, aToM, [P0 aToMa, U30TOIIbI, IEKTPOHHAsE 000JI0UKa aToMa,
s-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHSI aToMa, THOPHAN3AIUS
aTOMHBIX oOpOuTaneil, HMOH, MOJEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XMMMYEecCKas CBs3b (KOBaJICHTHAas, HMOHHAas, MeETAJNIMYEcKas, BOJOPOJHAs),
KpUCTAJIJIMYECKAsl PEIIETKA, XUMHUYECKas PEaKUusi, pacTBOpP, IEKTPOJUTHI, HEDJIEKTPOJIMTHI,
JNEKTPOJUTHUYECKAs  JUCCOLMALMS, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IOKa3aTelb,
OKHCIIMTENb, BOCCTAHOBUTEIb, TEINIOBON 3(h(HEKT XUMUUECKOM peaklnu, CKOPOCTh XUMUYECKOI
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (T€OpUsl DIIEKTPOJUTHYECKON
auccouuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aKkOH COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHHUS U IMPEBpAIllEHUs] SHEPIHMU INPU XUMHUYECKHUX PEaKLUsAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIINUX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAaHHS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHMUYECKUX SIBICHUH; COBPEMEHHBIE IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAQJMOJIEKYJSIPHOM YpPOBHSX; IMpPEACTaBICHUS O MEXaHU3Max
XUMHMUYECKUX pEeakUud, TEepMOJUHAMMYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
MpPOTEKaHHs, O XMMHYECKOM pPaBHOBECHM, pacTBOpaXx M  JUCIEPCHBIX CHCTEMaXx;
(akTOIOrMUECKUE CBEJICHHUSI O CBOWCTBAaX, COCTaBe, MOJyUYCHUH U OE30M1aCHOM HCIOJIb30BaHUU
BAKHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON [EATEIbHOCTH YEJIOBEKa,
O0IIMX HAyYHBIX MPUHLIUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHble IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUM HEOPIaHUYECKUX
BEILIECTB U UX IPEBPALLCHUI;

Cc(OPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY Ui COCTABIICHHS
(dbopMyJl BEIIECTB U YpPAaBHEHUH XHUMHUYECKUX PEAKIUil, CUCTEMaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX BEIIECTB;

c(OpMHUPOBAHHOCTb YMEHUS ONPEEIATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUUYECKOH CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOHN PEIIETKY KOHKPETHOTO BEIECTBA;

C(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT BHUJA
XUMHUYECKON CBSI3U M THUINA KPUCTAIIMYECKOW PElETKH, OOMEHHBIH U JOHOPHO-aKIENITOPHBII
MeXaHU3Mbl 00pPa30BaHUs KOBAJCHTHOW CBS3HU;

c(OpPMUPOBAHHOCTh YMEHMH: KiIacCU(PUIMPOBATh: HEOPraHUYECKUE BEIIECTBA IO HX
COCTaBY, XMMHUYECKUE PEAKLUHU IO PA3IUYHBIM IIPU3HAKaM (YHMCIy M COCTaBy pPEarupyroLINX
BEILIECTB, TEIJIOBOMY OS(PQEKTy peakluH, H3MEHEHUIO CTElEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalau3aTropa M JPyrue); caMOCTOSTEIbHO BBIOMPATh OCHOBAaHUS U
KpUTEpUU I KIIaCCU(PUKALMU U3yYaeMbIX BELUIECTB U XUMHUUECKUX PEaKIIMii;

C(OPMHPOBAHHOCT YMEHHSI pPACKpBIBaTh CMBICI Hepuoauuyeckoro 3akoHa JI. M.
MenpneneeBa W JEMOHCTPUpPOBaTb €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaATh JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMHMUYECKHUX DJIEMEHTOB IepBOro—uyeTBéproro nepuonoB Ilepuoguueckoin cucrems J[.U.
MemnpeneeBa, UCIONIb3Ysl MOHITHUS «IHEPTETUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOAYPOBHMY,
«s-, p-, d-aToMHBIE OpOHMTAIN», «OCHOBHOE M BO30YKAEHHOE SHEPreTUYECKHE COCTOSHUS
aToMay»; OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U UX
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coeMHEeHM o nepuoAam u rpynmnam Ilepuoanueckoi cucremsl /. . Menaeneesa, BaJl€HTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOLIME XHUMUYECKUE
CBOMCTBA BEILECTB Pa3jIMYHBIX KJIACCOB, MOATBEP)KIAATh CYLIECTBOBAHME I'€HETHUYECKOH CBS3U
MEX/1y HEOPTaHUYECKUMU BEIIECTBAMU C TIOMOIIbIO YPaBHEHUM COOTBETCTBYIOUINX XUMHYECKUX
peaxkuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYHUIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii MOCPeaCTBOM COCTABICHHS JIEKTPOHHOTO OajlaHca 3THX PEAKIMH; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBJICHHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHMI; peakiuii
THIPOJIN3a; PEaKUuil KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe THAPOKCOKOMILIEKCOB IIMHKA M
ATIOMHUHHS);

C(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHYECKUX
peakuuii ¢ yd4y€TOM HMX OHHEPreTHUECKUX XapaKTEpPUCTHUK, XapakTep H3MEHEHUsS CKOpPOCTU
XMMUYECKON PEaKlUu B 3aBUCUMOCTH OT Pa3lIM4HbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHUYECKOT0 PaBHOBECHUS IOJT BIMSHUEM BHEIIHUX Bo3jeicTBul (npuHuun Jle [larense);

Cc(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUECKUE PEAKIMH, JIEXKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYEHUs] CEpHOW KHUCIIOThL, aMMHakKa, OOLIMe Hay4dHble MPUHIIMIIBI
XMMUYECKUX IPOU3BOACTB; I€€CO00Pa3sHOCTh IMPUMEHEHHs HEOPraHMYeCKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLEHUS PUCK-II0JIb3a;

c(OPMHUPOBAHHOCTH BJIAJICHHUSI CHCTEMOM 3HAHUH O METO/aX HAYYHOT'O IMO3HAHUS SIBICHUM
npupoabl — HaOJMIOAEHHE, U3MEpPEHHE, MOJEIMPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICJICHHBIN), UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, YMEHUs NPUMEHATh 3TH 3HAHUS NPU
9KCIIEPUMEHTAJIbHOM HCCIIEOBAHUM BEIIECTB M Ui OOBSCHEHHS XUMHUYECKHUX SIBJIICHUH,
HUMEIOLIUX MECTO B IPUPOAE, IPAKTUUECKOH NEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBS3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
NPEJCTaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHbIX IIpeAMETOB s 0ojiee OCO3HAHHOIO
MMOHMMAHUS MaTEPUAIILHOTO €IUHCTBA MHUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUYETHI: C UCIOIB30BAHUEM MOHATHH «MaccoBas
JI0JIS1 BEILIECTBA B PACTBOPE» U «MOJIIpHAsl KOHILIEHTpAIMs»; Macchl BeLlecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCe WM 00BEMY OJHOTO U3 YYACTBYIOLIUX B pPEaKIUU
BELIECTB; TEIUIOBOTO 3 dekTa peakuu; 3Haue€HUsI BOJOPOIHOTO MMOKA3aTessl pacCTBOPOB KUCIIOT
U IIeNoYeld C M3BECTHOM CTEMEHbI0 UCCOLMALUHU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJYKTa peaKkluy, €ClId OJHO U3 UCXOJIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONpEAENEHHON
MaccoBOM J10JIell pacTBOPEHHOIO BEIIECTBA WIM JAHO B HM30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a TPOJYKTa peaklnu; 0ObEMHBIX OTHOLLIEHUH ra30B;

C(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUIAHUPOBATH M MPOBOAMTH XMMHUYECKHUN
SKCIIEPUMEHT (IIPOBE/ICHUE peaKluii HOHHOIO OOMeHa, OATBEPKACHIE KaYeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BELIECTB, ONPEAEIECHUE CPELIbl PACTBOPOB BEIIECTB C IOMOLIbI0 UHIMKATOPOB,
U3y4YEHHUE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM peakluu, pelieHue
HKCHEPUMEHTANbHBIX 33/1a4 1o TeMaM «Metamis» u «HemeTamib») ¢ coOIoaeHneM MpaByil
Oe3omacHOro oOpallleHus C BellecTBaMHU M J1a0OpaTOpHBIM 00OpyAOBaHUEM, (HPOPMYIHPOBATH
LeJIb  MCCIEOBaHMsA, MPEACTaBIATh B pa3UYHONM (opme pe3ysbTaTbhl 3SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHI: COOII0IaTh MpaBWIa MOJIb30BAHUSA XUMHUUECKOH MOCYya0H U
nabopaTOpHBIM 000pyAOBaHHEM, OOpaIEHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
[0 BBINOJHEHUIO Ja0OpAaTOPHBIX XHMHUYECKHX OIBITOB, 3KOJOIMYECKH IIeeco00pa3Horo
MOBEJCHHUA B OBITY M TPYIOBOM JEATENbHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYy’Kalollled IPUPOJHOM cpeabl M JOCTHKEHUS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATH
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OMACHOCTh TOKCHYECKOTO JIEMCTBUSI HA JKMBBIE OPraHU3Mbl OINPENEIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAs cMbIca nokazatens [IK;

c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIA TOUCK XUMHYECKOU
uH(bOpMallM B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas U y4yeOHO-HAy4Hasl JHUTEpaTypa, CpeicTBa
MaccoBoi wuHGpopmaruu, MHTEpHET W Jpyrue), KpUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(popMalInio, epepadaThiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3agadeu.
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TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Konrpoapneie | - TIpaxTuieckn o0pa3oBaTe/bHbIE
padoThI e padoThl pecypebi

Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYeCKONH XHMHHU
L1 | crpocnmr oprammecxx coomment A, M 8 bubmiorera LIOK

' p p a T https://m.eds00.ru/d69d{650

bytieposa

Hroro no paszneny 8

Pasznea 2. YrieBoaopoasl
71 [IpenenvHBIC YTIEBOIOPOABI — alKaHBI, 5 bubnmnorexa [JOK

) LMKJIOAJIKAHbI https://m.eds00.ru/d69d{650
29 HenpenenbHubie yriieBogOpOABL: aJIKEHBI, 14 1 bubnnorexa [JOK

’ aJKaJIUEHb], AJIKHHBI https://m.edso0.ru/d69df650

bu6nuoreka [JOK

2.3 ApomaTHYecKue yrieBoA0POIbI (apeHBbI) 8 https://m.edsoo.ru/d69df650
24 [IpupoaHbIE HICTOYHUKH YTIIEBOIOPOAOB U 4 bubnnorexa [IOK

' WX mepepadboTKa https://m.eds00.ru/d69d{650
2.5 ["asioreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1 bubmorexa HOK

' P FHBIC Y HOpO https://m.edso0.ru/d69df650

Hroro no paszneny 35

Pa3nea 3. Kuciaopoacoaepsaiiue opranu4ecKue coeJHHeHHsI
3.1 Crnuptsl. ®enon 11 1 bubmorexa [TOK

https://m.eds00.ru/d69d{650
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Kap6OHI/IJ'IBHLIe COCIMHCHUA: aJIbACTUABI U

butmmoreka [JOK

3.2 keToHbl. KapOoHoBbIE KHUCIOTHI. ClI0KHBIE 21 https://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bubnuoreka [JOK
33 ¥ TICBOJIEL ? https://m.edso0.ru/d69df650
Hroro no paszgeny 41
Pasnen 4. A3oTcoepxaiiye opraHudecKie coeIMHeHus
4.1 AMuUHBI. AMUHOKUCIIOTHI. beaku 12 bubmorexa HOK
' ' ' https://m.eds00.ru/d69d{650
Hroro no pazgeny 12
Paspnen S. BeICOKOMOJIEKYISIPHBbIE COCAUHEHHS
5.1 BricokoMoneKynsipHbIE COEAUHEHUS 6 bubmorexa [OK
' yp g https://m.edso0.1u/d69d{650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMPOrpaMMmblI Bcero Kontpoasante | IIpaKTHYeCKH o0pa3oBaTeIbHbIE
padoThI e padoThbI pecypeb
Pazgea 1. Teopernueckue 0CHOBbI XUMHH
L1 s Hepromoekas crctows ximicckus 9 Bufmorexa LK
' POz https://m.edsoo.ru/2dd57124
anemenToB JI. 1. Menpaeneena
12 Crpoenue BemiecTBa. MHOrooOpasue 1 1 bubmuorexa [JOK
' BEIICCTB https://m.edsoo.ru/2dd57£24
bu6mmoreka [JOK
1.3 XHMUIECKUE PeaKiyi 19 ! 3 https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmoreka [IOK
2.1 Hemeramust 31 ! 3 https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
2.2 Merauisi 23 ! 2 https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTtoab!l T03HaHUS B XUMUH. XUMHASA U 9 bubmnoreka 1JOK
' KU3HBb https://m.edsoo.ru/2dd57124
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
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[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacon
Ne Tema vooka K = Hara DJIeKTPOHHBIEe HM(POBbIE
n/n yp Bcero OHTPOJILHEBIE PaKTHIECKH u3yuyeHusi | oOpasoBaTe/ibHbIE peCcypchbl
padoThbI e padoThbI
[IpeameT u 3HaUeHNE
OpraHNYeCKON XUMUH
1 npe CTaBJICHHUE O j 1 bubmorexa LIOK
pel https://m.edsoo0.ru/3686e6f5
MHOT000pa3uu
OpraHWYEeCKUX COEIMHEHUU
DNEKTPOHHOE CTPOEHUE
aroma yriiepojaa (OCHOBHOE U
2 B0O30 nz, éHgOi[ CE)CTOSIHI/ISI) 1 bubmmorexa [TOK
YHA ' https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOKHOCTH
aToma yriepoja
XuMudeckas CBSI3b B
OPTaHMYECKHUX COCTUHCHUSX.
3 NI[)eXElHI/BMLI 00 a3I([)BaHI/I;1 1 bubmorexa LIOK
Oop https://m.edso0.ru/8d39f5¢8
KOBAJICHTHOM CBS3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus cTpoeHUs
4 0 F;)HI/I‘ICCFI)G/IX COCIMHECHUI 1 bubmorexa LIOK
p A https://m.eds00.1ru/9e595¢ch8
A. M. bytieposa
Buaer uzomepun:
CTPYKTYypHasi,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK

OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COECTUHEHUN

https://m.edsoo0.ru/b0e61661
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[IpencraBnenue o
KJIaCCU(UKALIUN U

bu6mmoreka [JOK

6 cUCTeMaThyecKas
https://m. 1u/c212dd21
Homenknarypa (IUPAC) ttps://m.edsoo.ru/c212dd
OpPTaHMYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [IOK
OpPraHM4YeCKON XUMHUH https://m.edsoo.ru/ba5706aa

] Cucremarusanus u bubnnoreka IIOK
000011IeHrE 3HAHUH T10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUI
pan, obmas hopmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnuorexa LIOK
3JICKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 dusndecKue U XUMUYECKHUE bu6mmoreka [{OK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHnue ankaHoB B

1 npupoje. CriocoObl bubmuoreka [{OK
NOJYYEHHUsI U IPUMEHEHHUE https://m.edsoo.ru/259b0asSb
AJIKaHOB
[{ukoankaHbl: oOmas
dbopMyna, HOMEHKIIATypa u

12 HU30MepHs, 0COOEHHOCTH bu6mmoreka [IOK
CTPOCHUS U XUMUYECKHX https://m.edsoo.ru/156730d2
CBOIICTB, CITOCOOBI
TOJTyYCHUS] M IPUMEHEHHE

13 Pemenne pacy€THbIX 3a1a4 bubnnorexa [JOK

Ha OTpe/eNIiCHNe
MOJICKYJISIPHOH (HhOpMYJIBI

https://m.edsoo.ru/bf84d8eb
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OpPTaHMYECKOT'O BEIIECTBA I10
MAacCCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOISAIINX B €r0
cocraB. CucreMaru3anus u
000011IeHHE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTUYECKHIA
pan, obmas hopmyia,
HOMEHKJIaTypa, SJIEKTPOHHOE

bu6mmoreka [JOK

14
1 MIPOCTPANCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYI.
CrpykTypHas ¥ UC-TPaHC-
U30MEpHsl AJIKEHOB

15| cuoiersa ansenon. Hpanmo BuGmiorexa LIOK

P https://m.edsoo.ru/21069ccd

MapKOBHHKOBA

16 CrocoOslI MONTy4eHus U bubnmorexa [JOK
MPUMEHEHNE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckast pabora Ne 1

17 no teme "[lonyuenue bubnmnorexa [JOK
STWJIEHA U U3yUYEHUE €ro https://m.edsoo.ru/0941eed8
CBOMCTB"
Pewenne pacy€THbIX 3a1a4

18 Ha OIpeJICIICHUE bu6mmoreka [JOK
MOJICKYJISIPHOM (HhOpMyITBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOT0 BEIIECTBA
ANKanueHsbl: CONPSHKEHHBIE,
U30JIUPOBaHHEbIE, Bubmorexa LIOK

19 KyMYJINDOBAaHHBIE.

Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a
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XUMHUUYeCKre CBOMCTBA

bu6mmoreka [JOK

20 CONPSHKEHHBIX TMEHOB https://m.edsoo.ru/e561253d
1 CniocoObI ToTydeHus U bubmuorexa [JOK
NPUMEHEHUE AJIKATUCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHM
pan, obmras hopmyra,
2 HOMEHKJIaTypa, JIEKTPOHHOE bubmuoreka [{OK
Y TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTpOEHHE MOJIEKYI,
(bu3nUecKue CBOMCTBRA
23 XuMHYECKHE CBONCTBA bu6mmoreka [IOK
AJIKUHOB https://m.eds00.ru/23493a93
24 KauecTBenHble peakium Ha bubnuorexa LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
75 CriocoObl TTOJTyYeHUS U bubmuoreka [JOK
NPUMCHCHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o BuGmuorexa [IOK
26 YPABHCHHUIO XHMHHCCKON https://m.edsoo.ru/5db8e526
peaKIuu
Cucremaruzamnus u
27 .
0000111IeHIE 3HAHUH 10 TEME
ApEeHbI: TOMOJIOTUYECKUN
psn, obmas hopmya,
HOMEHKJIaTypa. DJIEKTPOHHOE Bubnnotexa [OK
28 1 MIPOCTPANCTBCEHHOC https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIyOJIa, UX (PU3UUECKUE
CBOICTBa
29 XUMHYECKHE CBOHCTBA bubmuoreka [JOK

31




APCHOB. pCaKIINH 3aMCHICHHW

https://m.edsoo.ru/a44alaec4

30

XHUMHYECKHE CBOMCTBA
ApPEHOB: PEAKIIUH
MPUCOEIUHEHHUS], OKHCIICHUE
TOMOJIOrOB O€H30J1a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

31

OCcoOEHHOCTH XUMHYECKUX
CBOWCTB CTHPOJIA

bubmnoreka IIOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuérHbix 3amau
Ha OIpeJeICHUE
MOJIEKYJISIPHOM (HhOpMyJTBI
OPraHNYeCcKOro BENIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2¢

33

Crnioco0pl MosTy4eHus: u
IpUMEHEHHE apEeHOB

bu6mmoreka [JOK
https://m.edso0.ru/6£717d09

34

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMM KJIACCAMH
YIJIEBOAOPOIOB

35

Pacuérsl o ypaBHEeHUsAM
XUMHYECKHUX PEAKIUH.
Cucremarusanus u
000011IcHIE 3HAHHH 110 TEME

36

[Tpuponnsiit ra3. [lomyTHbIE
HE(DTSHBIC Ta3bl

37

Kamennslii yromis u
MIPOJTYKTHI €T0 MePepadOTKH

Bbu6mmoreka [JOK
https://m.eds00.ru/69b3398b

38

Hedtb u ciocobs! €
nepepadoTku. [Ipumenenue
IPOIYKTOB MepepaboTKu
HeTH

bubmnoreka IIOK
https://m.edsoo0.ru/219de78

39

['eHeTnyeckas CBA3b MEXKIY
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Ppa3IMYHbIMU KJIaCCaMHU

YTJIEBOJOPOOB
["anoreHonpoun3BoaHbIC
TJIIEBOJIOPOJIOB:
40 zﬂeKT gHEOi[ CTPOCHHE; bubmorexa LHOK
P p ’ https://m.edsoo.ru/82b4d759
PEaKIuy 3aMeIICHHUs
rajoreta
JlewicTBue 1Ienouen Ha
raJIOreHIIPOU3BOTHBIE.
41 B3anmoneiictBue
JUTaJOreHaJIKaHOB C
MardveM ¥ [UHKOM
CucreMaTH3anys u
42 00001eHne BEaHI/Iﬁ o bubmmorexa [IOK
a " " https://m.edsoo.ru/20e89{22
pazaeny "YrineBogopobl
43 KonTponbhas padota no bubnnorexa [IOK
teMe "YT1i1eBo0poas" https://m.edso0.ru/95¢9¢298
[IpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHUI
s171, oO1mast popmyina
44 Ig H(’)eHI/I;Ié ngeﬁl J}II ’ bu6mmoreka [JOK
P YL, https://m.edsoo.ru/df04c5cd
M30MepHs, HOMEHKJIATYypa,
kinaccudukanus, puzndeckue
CBOMCTBa
XHUMHUYECKHUE CBOMCTBA
45 IpEeNEILHBIX OTHOATOMHBIX Brbmorexa IJOK
peld a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoObl ToTy4eHust U bubnuorexa [JOK
46 MIPUMEHEHUE OJTHOATOMHBIX http

CIIUPTOB

s://m.eds00.ru/484100000000000
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[TpocTsie a¢upsr:
HOMEHKJIATypa U U30MepHusi,

bubmnoreka IIOK

47 0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2¢788b2
XUMHUYECKUX CBOWCTB
MHoOroaToMHbI€ CIIUPTHI:

48 ATHJICHTIIUKOJb U TIUIEPUH, bubmuoreka [JOK
ux (pusnueckue u https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOKWCTBA

19 | mpmencume ntoroarovix BuGmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
o | o emosme vererss. B 10K
’ https://m.edsoo.ru/2ce72618
TokcuaHOCTH heHona

51 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK
dbenona https://m.edsoo.ru/037ca5t9

59 CriocoObl TTOJTyYeHUS U bubmuoreka [{OK
npuMeHeHue GheHoa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padota Ne 2.

53 Pemenne bu6mmoreka [IOK
HKCIIEPUMEHTANIBHBIX 33124 https://m.edsoo.ru/fd0ced09
1o Teme "Crupthl ¥ heHob"

54 Cucremarusanus u bu6mmoreka [JOK
000011IeHIEe 3HaHUH 10 TEME https://m.edsoo.ru/1810cb9b
AJBIETHIBI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOH TPYIIIbI; bubnuorexa LIOK

TOMOJIOTHYECKHUE PSIBL,
oOmas ¢popmyia, H30MepHs U
HOMEHKJIATypa

https://m.edsoo.ru/b139beaa
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ANbIeruasl U KETOHBI:

bu6mmoreka [IOK

56 N3UYECKHE CBOWMCTBA;
b ’ https://m.edsoo.ru/c887425¢
PEaKIMK MPUCOSTMHEHUS
Peaxnuu okucnenus u
57 que(L:ITBegHLICe eeaK uu Bubmzorexa HHOK
peaKit https://m.edsoo.ru/a393baa9
aBJETUI0B U KETOHOB
53 CriocoObI noryueHust bubnuorexa LIOK
AIILJIETHUI0B U KETOHOB https://m.edsoo.ru/520d1¢51
OIHOOCHOBHEBIE TIPEICTBHBIE
59 KapOOHOBBIC KHCIIOTHI, Bbu6mmoreka [JOK
O0COOEHHOCTH CTPOSHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepnsa n HoMeHKIIaTypa
60 I<a3 060230351x K(;ICJ'eIOT nyp Bubmzorexa HHOK
P L https://m.edsoo.ru/700cc87b
buznyecKkue cBOCcTBa
X K 7|
61 I HeMleii;L?; (f nggzizsﬁmx Bubmiorexa IJOK
pel & https://m.edsoo0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCO0OEHHOCTH CBOWCTB
62 MYpPaBbUHOM KUCIIOTHI. bubnuoreka [IOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
Oco0EHHOCTH CBOWCTB:
HETPEICbHBIX U
apoMaTHYECKUX KapOOHOBBIX
63 ILIP)IKa OOHOBEBIX b , bubmorexa LIOK
p ’ https://m.edsoo.ru/83a08773
TUAPOKCHKAPOOHOBBIX
kucioT. [Ipencrasurenu
BBICHIMX KapOOHOBBIX KHCIIOT
64 IToHsTHE O MPOU3BOIHBIX bu6mmorexa [JOK
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Kap6OHOBBIX KHCJIOT

https://m.edso00.ru/0d162d9d

CriocoObI nosryueHust u

65 MIPUMEHEHNE KapOOHOBBIX bubmorexa LIOK
P P https://m.edso00.ru/7¢065¢9d
KHUCIIOT
CrnosxxHbie 3GUpBbL:

66 TOMOJIOTUYECKHU psiJl, o01as bubmnoreka IIOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 dusndecKkue U XUMAYECKHUE bu6mmoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérubix 3amau:

110 YPABHEHHUIO XUMHYECKON

68 peaxuuy, Ha OIpeneIeHue
MOJIEKYJISIPHOM (popMyJIbI
OpPTaHMYECKOTO BEIIECTBA
[IpaxTuyeckas padota Ne 3.

69 ElfgleeHII//IIi/ICHTaJIBHLIX 3a7a4 bubmorexa HOK

P " A https://m.eds00.ru/4866711fb
no Teme "KapOoHoBbIe
KkucioThl. CrioxkHbie 2gupsr”
XK :
70 @Pﬁizeglfflgi;{z;’l\mquKHe bubmorexa LIOK
. https://m.edsoo.ru/al9¢5b98
CBOICTBA (THIPOTIU3)
OcobeHHOCTH CBOWCTB
7| ocramen emperemuex BuGmorexa LIOK
pel https://m.edsoo.ru/b0331922
JKUPHBIX KUCITOT. JKUpHI B
PHUPOJIC
72 Mb11a KaK COJIM BBICHINX Bbu6mmoreka [JOK

KapOOHOBBIX KHUCIIOT, UX

https://m.eds00.ru/3¢566565
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Mototee nevictue. [lorsTue
0 CHHTETHYECKHX MOIOIIUX
cpeactBax (CMC)

I'eHeTnueckas CBsI3b
yIJIEBOJIOPOIOB U

bu6mmoreka [IOK

73
KHCJIOPO/ICOIEpIKAIIUX https://m.eds00.1u/56790c96
OpPTaHWYECKUX BEIIECCTB

74 Pacuérel o ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHii

75 Cucremaruzamnus u bubmuoreka [JOK
000011IeHE 3HAHUH I10 TEME https://m.edsoo.ru/f8e¢af2eb
OO61as xapakTepuCcTHKa

76 YIJIEBOJIOB U Kiaccupuxarus bubnmnorexa [JOK
yTJI€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUJIbl)

Monocaxapuabl: pU3HUEcKue Bubnmorexa [IOK

7 CBOMCTRA I HAXOAICHHC B https://m.edsoo.ru/b4bdda2d
IPHUPOJIC
[IpuMeHeHue IroKo35l, €€

78 3HAYEHUE B bubmuorexa [JOK
KU3HECATEIIbHOCTH https://m.edsoo.ru/5e61122d
OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJIbTO3a U JaKTO03a. bubmnoreka 1IOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
NPUMCHCHUE IUCAXAPHJIOB
[Tonucaxapuael: cTpoeHUE

R0 MaKpOMOJIEKYJI, (PU3UIECKHE bubmuorexa [JOK

1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/72a04508
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ITonsitre 00 HCKYCCTBCHHbBIX

bu6mmoreka [JOK

81 BOJIOKHAX https://m.edso0.1ru/6216e766
Pemienune pacyeTHbIX 3a1a4
$2 | seona nponykra peastn Bubmmorexa LIOK
fla pOJLyKTa peaKil https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKH
BO3MOKHOTO
83 | obotmenne i o BuGmorera LIOK
B https://m.edsoo.ru/08d4364c¢
pazzueny
S| reme Kneneponconepmantne bumnorexa LIOK
POACOAEP Hl" https://m.eds00.1ru/42c6678e
OpraHWYECKUE COCAMHEHUS
AMuHBI: K1accudukanus,
o | Goeme voroyn, o B LOK
pMYyJd, pu, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBaA
36 XuUMHYECKHE CBONCTBA bu6mmoreka [JOK
ar(paTHIECKUX aMHHOB https://m.edsoo.ru/1bc5cf80
§7 | ocotenmocts xmmmecnt bubmorexa LIOK
N https://m.edsoo.ru/39c¢d21f1
CBOICTB aHMJIMHA
88 gnihizgz;?lznaﬁf;::niemﬂx bubmorexa LHOK
P https://m.edsoo.ru/eal 38763
aMHUHOB
89 AMUHOKHUCIIOTHI: bubmuoreka [JOK

HOMEHKJIaTypa 1 H30Mepus,
¢du3nueckue cBOMCTBA.
OtnenpHbIE IPEACTABUTENN

https://m.edsoo.ru/d1773e80
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0-aMHMHOKHCJIOT

XMUMHYECKHE CBOMCTBA
aMHHOKMCIIOT, UX

90 OMOJIOTNYECKOE 3HAUCHHE bubmmorexa [TOK
https://m.edsoo.ru/77df705a
amuHOKHUCIIOT. CHHTE3 U
THIPOJIU3 IENTHIOB
b
o | oo B LOK
PBI, CIPYKTYD https://m.eds00.ru/429¢9899
OCJIKOB
9 XUMHYCCKHE CBOICTBA Bbu6mmoreka [JOK
OeJIKOB https://m.edso00.ru/6237306d
AzoTtcoaepkaiue
93 zzTeei?{IleI;III;J;HIIIJeCEJI::HHOBHe bubmorexa LHOK
A Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
[TpakTuueckas padota Ne 4.
P
94 31(::111€;Hii/{eHTaanHx 3aja4 bubmorexa LIOK
P " o https://m.edsoo.ru/8e3c02d1
no Teme "A3oTcojepKaiiue
OpraHN4YeCKHe COeTMHEHN"
[TpaxTrueckast pabora Ne 5.
P
95 SIf(I;IiI'IZHII//II?VIeHTaHLHBIX 3amaq bubmorexa [IOK
P " o https://m.edsoo.ru/bde3fdf6
o TeMe "Pacnio3naBaHue
OPraHN4YeCKUX COCTMHEHUN"
K 0
o | Kormemran e B 10K
Jleprkalil " https://m.edsoo.ru/ce561bc7
OpPTraHWYECKHUE COSTUHEHUS
97 OCHOBHbBIC TTOHATHUS XUMUH bu6mmorexa [JOK

39




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHHTE3a —IOJIMMEpHU3aIus U

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

MTOJIMKOHICHCAIIHS

08 [ImactMaccel. Ytunusamnuys u 1 bu6mmoreka [IOK
nepepaboTKa MIacTUKa https://m.edso0.ru/82242e0f

09 | cmmermaone x| 1 Buamorexa LIOK

YAYKH. https://m.edsoo.ru/246103ec
Pes3una
BoiokHa: HaTypalbHBIE,

100 HCKYCCTBEHHBIE, 1 bubmuorexa [JOK
cuarernueckue. [omumeps https://m.eds00.1u/5963a601
CMENUaILHOTO HA3HAYCHUS
[TpaxTrueckast pabora Ne 6.

101 Elfélf'leeHII//II?v[eHTaﬂbHHX 3a7a4 1 bubmorexa LHOK

P " o https://m.edsoo.ru/3aebd77a
o Teme "Pacrno3HaBanue
IJIACTMACC ¥ BOJOKOH"
0O060011IEeHEe U

o | Sl o | B LOK

" P https://m.edsoo.ru/6a22ble8
BricokomonekynsipHbie
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME
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11 KJIACC

KoaunuecTBo yacoB

JIeKTPOHHBIEC IH(POBbIE

Ne Tema ypoka K I Aara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJILHLI PaKTHYeCcKHe u3yuenus P
e padoThI padoThI pecypchl
1 Atom. CocTaB aTOMHBIX sJIED. 1 bubnuoreka [JOK
XUMHYECKUH 3JIEMEHT. M30TOmbI https://m.edsoo.ru/59cl112ee
) CtpoeHue 3JIeKTPOHHBIX 000J0UeK 1 bubnmoreka [JOK
ATOMOB, KBAHTOBEIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanmst xumuaeckux 1 bubnuorexa [JOK
AIIEMEHTOB (S-, p-, d-, f-31IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 110 1 bubnmoreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
OIeKTpOHHBIE KOH(UTYpAIlHH
5 aTOM(T)E Z-)J'IeMeHTOB(bB OZEOI;HOM u 1 bubmmorexa LOK
- https://m.edso00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DneKTpOHHBIE KOHPUTYpAITUH HOHOB. 1 bu6mmoreka [JOK
DIEKTPOOTPUIIATEITHLHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrteMa
7 xnﬁnqgcxux anemeHToB 1. 1 1 bubmorexa [TOK
T . https://m.edso00.ru/16957¢01
MenneneeBa, CBsI3b C COBpEMEHHOU
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U
8 00pa3yeMbIX UMH OPOCTHIX U 1 bubmuorexa LIOK
pasy P https://m.edso0o0.ru/f8468927
CJIO’KHBIX BEIECTB MO TPYMIaM U
TeproiaM
9 Cucremaru3anys 1 0000IICHIE 1 bubmuoreka [JOK
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3HaHWUH 10 TEME

https://m.edsoo.ru/8fad2942

Bunnl xuMudeckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs

bubmnoreka [IOK

10 KOBAJIEHTHOM CBSI3U. BonopoaHas
FOPO https://m.edsoo.ru/5a8072af
CBA3b. MEXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJleHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [JOK
11 o
ANEKTPOHHON CTPYKTYPhI MOJIEKYII C https://m.edsoo.ru/3d2¢ca093
WX T€OMETPHUUYECKHUM CTPOCHHEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 colza II[/IHGHI/IHX' COCTaB U bubmorexa [TOK
A ’ https://m.edsoo.ru/8c66bl2a
HOMEHKJIATypa
BemectBa MOneKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUs. THIIbI bubnmnorexa [JOK
13
KPUCTAJIIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[ToHsiTHE O IMCTIEPCHBIX CUCTEMAX.
14 IIpe CTaBJ'IeI[HI/Ie OpKOJ'IJ'IOI/I HBIX bubmorexa LIOK
pea a https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIILICHHbBIE
15 W HEHACHI I;HHI)Iep aCTBO I/IHIMOCTL bubmorexa LIOK
1 Y P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BEIpaKEHUST KOHIICHTPAITHH bubnuorexa [JOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ MCMoIb30BaHUEM
17 IMOHATHH ""MaccoBas HOJII Bbu6mmoreka [JOK

pacTBOpEHHOTO BellecTna',
"MoJIsipHasi KOHIEHTparus'"

https://m.edsoo.ru/785e0ab4
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Kiaccudukanmst 1 HOMEHKIaTypa bubmuoreka [{OK
18
HEOPTraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaTuzamys 1 00001IeHEe bu6mmoreka [IOK
3HAHUU IO TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota mo Temam
"Crpoenue atoma. [lepuoanueckuit
20 3akoH u [leprnonnueckas cucrema bu6mmoreka [JOK
XUMUYeCKuX 3rementoB /1. U. https://m.edsoo.ru/70a60aa4
Menpaeneesa", "CrpoeHue BelecTBa.
MHuoroob6pasue BeniecTs"
Knaccudukanus XuMuyeckux
peakiyii B HEOPraHU4eCKON 1
OpraHNYeCcKOM XUMHUH. 3aKOH bubmuorexa [JOK
21
COXpaHEHMS MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXPaHEHUs U MPEeBpAIICHUs YHEPTUU
MIPU XUMHYECKUX PEAKIIHIX
TennoBbie 3pPEeKTH XUMHUUECKUX
22 eaKIuit Te(biaongquCKHe Brbmorexa LJOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucienus no ypaBHeHUAM bubmuorexa [IOK
23 XUMHUUYECKUX PEaKIui u http
TEPMOXUMHYECKUM YPABHEHUSIM s://m.eds00.ru/87b13954
CkopocTh XMMHUYECKOM peakuuu, eé
24 3aBUCUMOCTB OT Pa3IUYHBIX
dakropoB. Katanms u karaan3aTopsl
25 ['omoreHHbI€ U reTEPOrEeHHBIC
peaxkiuu
[IpakTueckas pabora Ne 1 mo teme
" P p bu6mmoreka [JOK
26 Bnusinue pa3nuuHbIX GakTOpoOB HA

CKOpPOCTh XUMHUYECKOHN peakiuun'

https://m.edsoo.ru/l1facaldl
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OO6parumbie 1 HEOOpaTUMBIE

bu6mmoreka [JOK

27 peakiuu. XMMHYECKOE pAaBHOBECHE https://m.eds00.1ru/30952f9b
[IpakTnueckas pa6ora Ne 2 o Teme
78 "BausiHue pa3nuuHbIX GaKkTOpPOB Ha bubnuoreka [IOK
MOJIOKEHHE XUMHYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBeCHS"
20| Commee n onatee smenmpommm. Bumaorexa LIOK
’ https://m.edsoo.ru/5f766bdf
CreneHp IUCCOLMAIIN
jo | Homoe mpornenem s oo BuGaoness LOK
8 p POB. BOIOPOA https://m.edso00.1ru/3966ca89
nokasarens (pH) pactBopa
1| oo coni P, Baionsa LOK
P i P p https://m.edsoo.ru/09d5a%bd
AJIEKTPOJIUTOB
| Dpmememen pebor o o e BuGaoness LOK
,P H P p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIIUTEIHHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [JOK
33 peakmuu. BaxxHelmme OKUCIUTEN! 1 http
BOCCTaHOBUTEIIU s://m.eds00.1ru/56226060
34 MeTo/ 371eKTPOHHOTO (3J1E€KTOHHO- bubnnorexa [JOK
HOHHOTO0) OanaHca https://m.edsoo.ru/ftb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bu6mmoreka [IOK
BEIIIECTB https://m.eds00.ru/93fb97d2
36 Pemenue 3aga4 pa3IMIHBIX TUIIOB bubmorexa [TOK
atp https://m.edsoo0.ru/5a859d16
37 Pemenue 3aga4 pa3nu4HbIX TUIIOB bubmorexa LOK

https://m.edsoo.ru/5ata265d
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CucreMaruzanys 1 00001IeHIE

38 3HaHUHU 1Mo TeMe "XumMuyeckue bubmorexa HOK
" https://m.edsoo.ru/c161eb85
peaKIuu

39 KonTponbHas paboTa mo teme bu6mmoreka [JOK
"XuMudeckue peakiuu' https://m.edsoo.ru/a8a0a930
ITomoxeH1Ee HEMETAIIOB B
[Iepuoanueckoit cucreme

40 XUMUYeCKuX 3rementoB /1. U. bubnuoreka [JOK
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHUs ux aToMOB. DU3NUeCcKue
CBOICTBA HEMETAJIIOB
Annorpo eMeTauioB (Ha

41 1} HIjIIMZpeiI;IIi;{o Mo TaHj:Ie BBI( H(bocq)o a bubmorexa HOK

puMep poJia, CCpe, P https://m.edsoo.ru/ef92¢91¢
U YIJIEpoJa)

42 Bonopona: nonydenue, Gpusnueckue u bubnuorexa LIOK
XUMHuYeckue cBoiicta. ['uapuapl https://m.edsoo.ru/0aa8f613
["ayoreHsl: HaXOXKIEHHUE B IPUPOJIE

43 CTIOCOOBI O qui[m (bnanicrl)cuﬂe 1:1 bubmorexa LHOK

Y . https://m.edsoo.ru/4e223795
XAMHAYECKHE CBOHCTBA
I'anorenoBomopoasl. Baxxaenmme
44 KHCIIOPO coﬂepxj; e COeIUHCHUS bubmorexa [JOK
POJIcOepKalll 1l https://m.edsoo.ru/6b3255e6
rajJloreHoB
JlaGopaTopHble U TPOMBITIUICHHBIC

45 CTIIOCOOBI TOTYYCHHSI TATIOTCHOB. bubnuorexa [JOK
[IpuMeHeHne rajJoreHOB U X https://m.edsoo.ru/6971aca4
COCIMHECHUH
[Ipax kas pabora Ne 4. P

pakTHueckas padota N elIeHNe Bubnmorexa [IOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

"T"anoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHbie 1
MIPOMBIIIJICHHBIE CITOCOOBI

bu6mmoreka [JOK

47 TTOJLyHCHIT, (I)I/ISI/\IJ‘ICCKI/IG 1 https://m.edsoo.ru/c8abc36a
XUMHUYECKHEe cBoicTBa. O30H.
IIpuMeHeHne KMCIopoia U 030Ha
48 OKcHabl M IEPOKCHIBI bubmorexa LIOK
8 P 8 https://m.edsoo.ru/5¢8816a0
bubnnoreka I1IOK

49 Pemenue 3ana4 pa3nuvHbIX TUIIOB http

s://m.eds00.1ru/2b6d8b4b

50| ciocodus monyuerns, dusmaccie Buorexa LIOK

YHCHI, https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
> Ceposozopon, cy bue! https://m.edso00.ru/7¢875999
52 | copm. OcoBemmocm cratiers copmo Buamorexa LIOK
PBL. p https://m.edsoo.ru/8cfa2548
KHMCJIOTBI

53 | eemcpmmenmantn s 10 et Busmiorera LIOK

" p .. ,J,I https://m.edsoo.ru/0atb05e4
Cepa u e€ COeJIMHEHUS
A30T: HaXO0XICHUE B IPUPOJIC,

54 CIOoCOOBI MOTyYeHUs, pU3nIecKue u bubmuoreka [{OK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHJIBI

s | Koo cocnmen Buores 10K

. https://m.edsoo.ru/e2965afe
A30THOU KUCJIOTBI
56 [IpuMeHeHue a301a u ero bubnuoreka [IOK
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COCIMHECHHI. A30THBIC YA0OpEHUS

https://m.eds00.ru/129£5059

docdop: HaxoKIEHUE B IPUPO/IE,
CHOCOOBI MOTy4YeHUs, (PU3NUECKHe U

bu6mmoreka [IOK

37 XUMH4eckue cBoiictBa. Pochuas u https://m.edsoo.ru/9a6b43ec
bochun

58 ggcczqn))(l)mc((l))og (bn(zga’ne kucaoTel. Conun bubmmorexa [IOK

proscpat ' https://m.edsoo.ru/c7a2d429
bochopHOIT KHCITOTHI

59 | commmenti, Gocopite Bubmorera LIOK

A ' p https://m.edsoo.ru/a218070a
yaoOpeHus

50| oxenepmeenratemix suza 1o tove. Bubmorera LIOK
" p S " https://m.edsoo.ru/8175ac3f

A3zot u pochop u ux coerHEHUS
Yrnepos: HaXoKJIeHUE B IPUPOJIE,

61 QJJIOTPOITHBIC MOAM(PUKAIUY; bubnmoreka [JOK
(bU3MYEeCKre U XUMHYECKUE https://m.edsoo.ru/1eb19{9%e
CBOMCTBA, IPUMEHEHUE

62| yerepora(lvy, yronsman xcaora Bufimiorera LIOK
yrIepo a4 https://m.edsoo.ru/dba58adf
e€ conu

bubmnoreka 1IOK

63 Pemenue 3a1a4 pa3nu4HbIX TUIIOB http

s://m.eds00.ru/6029b609

N I ubmotera LIOK

yHcrm, https://m.edsoo.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxcun kpemaus(IV), kpemaueBas bubnuorexa [JOK

KHCJIOTA, CUIINKAThI

https://m.edso0.ru/3170e7b1
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HpI/IMeHeHI/IC KpEMHHA U €TO

bu6mmoreka [JOK

66 coequnennit. CTEKs0, ero https://m.edsoo.ru/393cdac0O
MOJTYYCHHUE, BUBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Perenue 3aga4 pa3MYHbIX TUIIOB bubmiorexa LIOK
atp https://m.edso0.1u/b624{801
63 CucreMaru3anus U 00001eHHE bu6mmoreka [JOK
3HaHui 1mo teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 Konrponbnas padora no teme bubnuorexa LIOK
"HemeTamanr" https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3yapTaToB KOHTPOJIBHON bubnnorexa [IOK
paloThl, KOPPEKIHsI OMUOOK https://m.edsoo.ru/2b7¢9510
[Tosio’)keHME METAIIIIOB B
[Tepuoanueckoii cucreme
71 XUMHYECKHUX DJIEMCHTOB. Bbu6mmoreka [JOK
Oc0OEHHOCTH CTPOCHHUS https://m.eds00.1ru/9839¢16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
72 ng;ﬁﬁoiﬂgm;;iizgx P;fg’faej'IHOB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 CmunaBel MetamioB. Koppo3ust bubmuoreka [{OK
METAJIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3IM4YHbIX TUIIOB bubmorexa LIOK
adp https://m.edsoo.ru/e3de37b6
75 | nanpsmernti meranion, Ofue Buamorexa LIOK
p - oI https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYYEHHS] METAJIOB
76 OO6m1ast xapaKTepruCTHKa METAIIJIOB bubmuoreka [{OK

[A-rpynnel [lepuoanueckoit

https://m.edsoo.ru/e12¢26b3
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CUCTEMBI XUMUYECKUX IEMEHTOB.
Hatpuit n xanuii: nosy4yenue,
¢bu3nyeckre 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BELIECTB M UX COCAVHECHUN

OO11ast xapaKTepUCTHKa METAJIOB
[TA-rpynmns! [lepunonnueckoi
CUCTEMBI XUMUYECKUX IIEMEHTOB.

bu6mmoreka [JOK

77 Maruuii 1 KajabIlui: HOJIyYEeHHE
I Y ’ https://m.edsoo.ru/7¢3e49c0
buznYeCKre U XUMUIECKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COEIUHEHUN
73 JKEcTKoCTh BOIBI U CIIOCOOEI €8 bu6mmoreka [JOK
YCTPAHECHHS https://m.edsoo.ru/c74bfae9
AnroMuHUN: oaydeHue, GU3nYecKue
79 A XUMHAYECKUE CB};ﬁCTBa’ ¥ Bubmrorexa HHOK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHNE
AMdoTepHbIe CBOMCTBA OKCHIA U
' q)oxcﬁ a AITFOMUHUS g Bubmorexa HOK
80 mﬂpoxcof(IOMnneKcm aJ';IOMI/IHI/Iﬂ 150: http
AP ’ s://m.edsoo.ru/5d12d318
MPUMEHEHHE
81 Pemenue 3a1a4 pa3auyHbIX TUIIOB
IIpaxtrueckast padbora Ne 7. Pemenne
82 31<pcne I/IMeHTanI;HLIX 3aJ1a4 110 TeEME Brbmorexa LJOK
N p a1 " https://m.edsoo.ru/27a4af43
MeTaJibl TTIAaBHBIX TOATPYIT
OO01mas xapakTepUCTUKA METAILIOB
., p p bubmuoreka [JOK
33 nmo6ouHbIX moArpynm (b-rpymm) ht
Ilepnoanueckoil CUCTEMEI 4
PHOZ s://m.eds00.ru/610d7431
XUMHYECKHAX DJIEMEHTOB
84 OuU3NUeCKUe 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [JOK
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XpoMa M €ro COeIMHEHUH, UX
IIPUMEHEHUE

https://m.eds00.ru/9911bef3

Baxwuerime coelMHEHUs Maprasiia.

bubmnoreka [IOK

IT
85 CPMatranal Kaji, ero https://m.eds00.1ru/039d69c8
OKHCJIUTEJIbHBIC CBOWCTBA
duU3nUeCKUe 1 XUMUUYECKUE CBOMCTBA
36 JKene3a U ero COeIMHEHUN. bu6mmoreka [JOK
[TorydyeHue u npuMeHEeHHe CIIJIaBOB https://m.edsoo.ru/1b7f8741
xKenesa
| S e o Baionsa LOK
A a ’ https://m.edsoo.ru/2bc0f954
MPUMECHECHHE
duznveckue U XMMHUUECKHe CBOMCTBA
IIUHKA U €T0 COeTUHESHUM, NX bu6mmoreka [JOK
88
IIPUMEHEHNE. [ NIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
LIMHKA
IT 6ora Ne 8. P
pakThueckas padora No eIICHUE Bubmorexa LIOK
89 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME
" " https://m.edsoo.ru/abe352ea
MeTtasuipl TOOOYHBIX TTOATPYIIIT
90 Pemenue 3aau pa3auuHbIX TUIIOB bubmmorexa TIOK
i p https://m.edsoo.ru/a8b83d83
51| mayuenoro watepwara o reve BuSmiorexa LIOK
" y " p https://m.edsoo.ru/e91fe975
Metayubl
9 Konrponbnas padora no reme bubnuorexa LIOK
"MeTasuibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaToB KOHTPOJIbHOMN bubnuorexa LIOK
pabOoThI, KOPPEKIIHS OINOOK https://m.edsoo.ru/9ebff2{d
94 Posp xumun B o0ecrieueHun bubmuoreka [JOK

50




YCTOWYMBOTO Pa3BUTHUS

yesoBeuecTBa. [IoHsATHE 0 HAYYHBIX

MCTOAaX UCCICAO0BAaHMA BCIICCTB

https://m.edsoo0.ru/080fe 10

HaquBIG NMPUHIUIIBI OPraHU3aluu

95 XUMHUYECKOTO ITPOU3BOCTBA. 1 bubnuoreka [JOK
[TpomblIIIEHHBIE CITOCOObI https://m.edsoo.ru/2e45a44f
TIOJTYYCHUS BAKHCHIIINX BEIICCTB

Py m pel https://m.edsoo.ru/9f11bf51
IMOCJIEICTBUS

97 XUMUSA U 3J0POBbE YEIOBEKA. 1 bu6mmoreka [IOK

JlekapcTBEHHBIE CpPENICTBA https://m.edsoo.ru/a6552721
m https://m.edsoo.ru/1f7b5bd2
0€e30IaCHOCTH

99 Kocmernueckue u napdromepHbie 1 bubmumorexa [IOK
cpenctBa. beiToBast Xumus https://m.edsoo.ru/da42d5a9

100 | B crpomtenmrate 1 | BuGmmorera LIOK

© © CTpouTe © https://m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIC MaTePHAIIBI
101 | Opramsiocss n smepanastne i BuGmorera LIOK
https://m.edsoo.ru/fd39587d
yaoOpeHus

102 CucreMaTuzanys 1 00001IeHe 1 bu6mmoreka [IOK

3HAHHUH 10 TEME https://m.edso00.ru/db979¢70
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OEPA30BATEJBHOM ITPOT'PAMMBI CPEJTHEI'O

OBUHIEI'O OBPA3OBAHUS
Kon IIpoBepsiemble TpeGOBaHUS K NPeJIMETHBIM Pe3yJ1bTATAM OCBOCHHS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

1

Brnagenue cuctemMoil XMMUYECKUX 3HAHHUI, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIIOJIArarolue MOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, H30TOIBI,
3JIEKTPOHHAs 000J104Ka aToma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YyXKIEHHOE COCTOSHUE AaTOMa, MOH, MOJIEKYJa,
BAJICHTHOCTb, AIIEKTPOOTPHULIATENILHOCTb, CTETIEHb OKHCIICHHUS,
XMUMUYECKass CBSI3b (O- M T-CBS3b, KpAaTHBIC CBS3M), THOpHUIU3AIMS
aTOMHBIX oOpOuTanei, KpucTalIMyeckas pemeérka, MOojb, MOJIIpHas
Macca, MOJSpHbI 00BEM, MOJSpHAas KOHLEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHCTEMBI), KPUCTAIJIOIMIPATHI, YIIEPOIHBIN
cKkeneT, (YHKIMOHAJIbHAS TPYyMIa, pajuKal, H30MEpbHI, CTPYKTypHas
dopmyna,  um3zomepus  (CTpyKTypHas,  TreoMmeTpuueckas  (LucC-,
TpaHCU30MEpHS), TOMOJOTUYECKUI psii, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCJIOPOA- U a30TCOJAEpXKalNe COEAMHEHHs, OMOJOTUUYECKH aKTHUBHBIE
BellecTBa (yriaeBO/Ibl, XKUPbI, OEIKN), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCMHEHUS, KPEKUHT, PUPOPMHUHT, THUIIBI
XUMHUYECKUX peakluuid (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, JK30- H
SHJIOTEPMHUUYECKHE, PEAKIMM MOHHOIO OOMEHa, TOMO- U TeTepOreHHBbIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, ANNEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOIUTUYECKAsT JUCCOLMALUS, CTENEHb JAUCCOLUAINN, OKUCIUTENb,
BOCCTAHOBUTENb,  JJEKTPOJIU3, CKOPOCTh XUMHYECKONW  pPEaKIuH,
XMMHYECKOE paBHOBECHUE)

1.2

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUS OpPraHMYEeCKUX
BemectB A.M. byTiepoBa, Teopus 3IEKTPOIUTUYECKON THUCCOLMAINU,
[lepuonnueckuit 3akon J.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHPOBO33PEHUYECKHUE
3HaHUs, JIeXKallMe B OCHOBE NMOHMMAaHUS NMPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBJICHUM, COBPEMEHHBIE TPEACTABICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMpEACTaBJICHUA (6] MECXaHU3Max XUMHNUYCCKHX peaxunﬁ,
TEPMOANHAMHWYCCKUX u KHMHETHYCCKHUX 3aKOHOMCPHOCTAX nx
IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

(akTOJIOTHMYECKUE CBEIACHUS O CBOWCTBAX, COCTaBe, IOJYYEHUH U
0€30IaCHOM  HCIIOJIb30BaHMM  BAXKHEWMINMX  HEOPraHUYeCKUX U
OPraHMYECKHUX BEIIECTB B OBITY M HPAKTUUYECKON AEATEIbHOCTU
YeJIOBEKa

1.5

oOuiyie Hay4dHble NMPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpuMepe
IPOM3BOJICTBA CEPHOM KHCIOTBHI, aMMHaKa, METaHOja, NepepadoTKU
He(TH)

ChopmMrpoBaHHOCTH YMEHUI BBISIBIISITh:
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2.1

XApaKTCPHBIC IIPU3HAKKM W  B3dUMOCBA3b  HM3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBETCTBYIOIINWEC IIOHATHUSA IIPU OIMMCAHUHU CTPOCHUA U
CBOMCTB HCOPIraHMYCCKUX N OPIraHNYCCKHX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C TMOHATHAMU M IPEJICTABICHUSIMU
APYTUX MpeIMeToB uid 0ojiee 0OCO3HAHHOTO MOHHMMAHUSL U OOBSICHEHUS
CYILIHOCTU MaTEpUaIbHOIO EAMHCTBA MHUpA

CchopMUpOBaHHOCTh YMEHUS HCII0JIb30BATh:

3.1

HAMEHOBAaHUSI XHUMHYECKMX COCIMHCHHUN MCKIAYHAPOOAHOI'0 COro3a
TGOpCTH‘ICCKOﬁ u HpI/IKHa,Z[HOﬁ XMMHU W TPpHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJIaCCaM OPraHUYCCKUX H
HCOPTaHNYCCKUX COC,Z[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (OpMyJ HEOpPraHU4ECKHX
BEIIIECTB, MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTHIX, COKpAILEHHBIX
U CKEJETHbIX) (OpMYJI OpraHUYECKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KJIACCU(DUIIMPOBATE:

4.1

HCOPraHM4YCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA H
KPUTCPHUU IS KﬂaCCI/I(I)I/IKaLII/II/I N3y4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4eCKHUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBaHUA H
KPpUTCpHU OJIA K.TIaCCI/I(i)I/IKaHI/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB
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M0 Pa3IMYHBIM TIPH3HAKaM (YUCIYy W COCTaBy peardpyroIInuX BEIIECTB,
TerioBoMy  3(pQekTy peakinuu, W3MEHEHUIO CTEleHeW OKHCICHUS
9JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaJInu3aTopa)

ChopmupoBaHHOCTH YMEHHUSI XapaKTepU30BaTh SIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSHMM) U HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonoB [lepuoanueckoit cucremsr /.M.
MenpeneeBa U UX BaJ€HTHBIE BO3MOKHOCTH, UCIOJIb3YSl IOHATHS S-, D-,
d-371eKTpOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU

ChopmupoBaHHOCT YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX WMHU COCAMHEHUH I10
MIEpUOJIaM U IrpyIIam

ChopMUPOBaHHOCTb yYMEHHUS COCTaBIATh YpPaBHEHHS XUMHMYECKHX
pEeaKLMii M pacKpbhIBAaTh UX CYIIHOCTB:

7.1

OKHCJIIHNTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHfI MOCpCACTBOM COCTABJICHUSA
QJICKTPOHHOT'O OajaHca 3THUX peaKuHﬁ

7.2

YPAaBHEHUS pPEaKLM pas3IMYHbIX THUIIOB; IIOJHBIE M COKPAILIEHHBIE
YpaBHEHHUS peaklUuii HOHHOTO 0OMEHa, YYUThIBAs YCIOBHUS, IPU KOTOPHIX
9THU PEAKLUU UAYT 10 KOHIA

7.3

peakiMii THIpoNM3a, peakluid KOMIUIeKcooOpa3oBaHMs (Ha MpuUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U QJTFOMUHMS])

ChopmrpoBaHHOCTH YMEHHUS MTOATBEPIKIATH!

8.1

Ha KOHKPETHBIX IIPUMEPAX XapaKTep 3aBHCUMOCTH PEaKIHOHHOMN
CIOCOOHOCTH OPraHMYECKHMX COEJMHEHUH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3H), B3aUMHOI'O BJIUSHUSL aTOMOB U IpYIIII
aTOMOB B MOJIEKYJIaX, @ TAK)KE OT 0COOEHHOCTEH peaan3aly pa3InyHbIX
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MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

8.2

XapaKTepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMM M 3aIUCSIMH YPABHEHUN XUMUYECKHUX PEAKIUI

ChopMmupoBaHHOCTH YMEHHUS XapaKTEpHU30BaTh COCTAaB W Ba)KHEHIIME
CBOWCTBA BEIECTB, MPHHAJICKANMX K ONPEACICHHBIM KllaccaM U
rpynmnaM CoeIuHEeHUH (TIPOCThIE BEIIECTBA, OKCHUIBI, TUAPOKCHUIBI, COJIU;
YIIIEBOIAOPOBI, IPOCThIC APUPHI, CIUPTHI, (DEHOJIBI, AITBIACTHIbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOXKHBIE I(UPHI, JKUPBI, YTICBOJIbI, AMUHEI,
AMUHOKHCIIOTBI, OCJIKH)

10

ChopMUpOBaHHOCTh YMEHHUSI MPOBOIUTH PACYETHI IO XUMHUYECKUM
dopMynamM M ypaBHEHHSM XHMUYECKHUX PEaKIHH C HCIOJIB30BAHUEM
(bU3NYECKUX BEITUYUH:

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEaKIMU, €CIH OJHO
W3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOpA C ONPEACIEHHON MacCOBOM
J0JIEH paCTBOPEHHOTO BEIIECTBA MJIM JAHO B U30BITKE (MMEET MPUMECH)

10.2

MacCcOBOM MM 00BEMHOM JIOJIH, BBIX0/1a MPOJYKTA PEAKLIUU

10.3

TEIIOBOT0 AP QeKTa peakiu

104

00BEMHBIX OTHOIICHH Ta30B

10.5

110 HAXOXKJICHHUIO XMMUYECKOH ()OpPMYJIbI BelllecTBa

11

Bianenne cucremMoil 3HaHMM O METOJAaX HAYYHOIO ITO3HAHMS SIBJICHUUN
IPUPOBI, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX U yMEHHUE IPUMEHSTh
9TH 3HAHUS NPU HKCIEPUMEHTAIbHOM HCCJIEIOBAaHUM BEIIECTB U JJIf
OOBSICHEHUs] XUMHMYECKUX SBJICHHUH, MMEIOIIMX MECTO B NPUPOAE,
IIPAKTHUYECKOM JESTEIbHOCTU YEJI0BEKA U B IOBCEAHEBHON KU3HU

12

ChopMUpOBaHHOCTH yMEHHUS TPHUMEHATH (UCIOJIB30BaTh) 3HAHHUS O
COCTaBe W CBOMCTBAaX BELIECTB I SKCIEPUMEHTAILHOW MPOBEPKU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEM TMPOTEKaHHSI XUMHUYECKUX
peakiuii ¥ TPOTHO3HPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIE XUMHUYECKUE 3HaHUs JJi1 OOBSCHEHUS M MPOTHO3WPOBAHUS
SBJICHUM, MMEIOLINX €CTECTBEHHOHAYUHYIO MPHUPOIY; s MPUHATHUSL
I'PaMOTHBIX PEHICHUI MTPOOJIEM B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHHS TUIAHMPOBATH W IMPOBOJUTH XUMUYECKUM
HKCHEPUMEHT (IIOJlyYeHHE M H3y4YE€HUE CBOMCTB HEOPraHUYECKHX H
OpPTaHUYECKUX BEIIECTB, KAYECTBCHHBIC pEAKIUU YIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX OPraHMYECKHX BEILECTB,
pemieHre  SKCIEPUMEHTANBHBIX  33Ja4 10  paclo3HaBaHHIO
HEOPraHMYECKUX W OPraHMYECKHUX BEILIECTB) C COOJIIOJCHHEM MpaBUII
OesomacHoro  oOpallleHHss C  BElIeCTBaMU U JIaDOpaTOpPHBIM
obopynoBanueMm; (popMyJIupoBaTh LEIH UCCIEIOBAHUS; MPEACTABIATh B
pa3nuyHOi (GopMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBAaTh U
OLIEHUBATh UX JOCTOBEPHOCTb

14

CchopMupOBaHHOCTh YMEHHSI OCYIIECTBIISITH IIEJICHANPABICHHBIA MOUCK
XUMHUYECKON MH(OpMAIMU B pa3IMYHBIX HCTOYHUKAX (Hay4dHast U y4yeOHO-
Hay4Has TUTeparypa, CpeAcTBa MaccoBOi nHpopMaIu, cetb IHTEpHET U
ApYTHe), KPUTHYECKH aHAJIM3UPOBATH XHMHUYECKYI0 HMH(MOPMAIHIO,
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nepepabaThiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBHH C ITOCTaBICHHOM
y4eOHOM 3a1aueit

15

ChopmMupoBaHHOCTH yMEHHSI MPOTHO3UPOBATH, AHAIM3UPOBATH |
OLIEHUBaTh WHQPOPMAIMIO C TIO3UIUH HSKOJIOTUYECKOH Oe30macHOCTH
MOCJICZICTBUI OBITOBOM M TPOM3BOJICTBEHHOW JCSTEILHOCTH YETOBEKa,
CBSI3aHHOW ¢ TiepepaloTKOil BelecTB; CPOPMHPOBAHHOCTH YMEHHIMA
OCO3HaBaTh  OMACHOCTb  BO3JCHCTBHUS HA  JKUBBIE  OPraHU3MBbI
ONpEIENEHHBIX BELIECTB, IMOHHMMAs CMBICI [OKa3areis MNpeleIbHON
JOMYCTUMOW KOHIICHTpAIlMM, W TIOACHATH HAa TpUMEpax CIocOObI
YMEHBIIEHUS U NIPEAOTBPALIEHUS UX BPEIHOIO BO3AEHCTBUS HA OPraHU3M
YyeJIoBeKa
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INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbIX HA EI'D 11O

XUMHUHN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHUHU

1.1

Crpoenne BemecTBa. COBpeMEHHasi MOJIeIb CTPOCHUsI atoma. PacmpeseneHue
JJIEKTPOHOB IO JHEPreTHYecKHM ypoBHsIM. Kiaccupukamuss XuMHUECKUX
aseMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUICCKUX YPOBHEW aTOMOB (s-, p-, d-
snemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas
KoH(uryparms atoma. BaeHTHBIC JIEKTPOHBI

1.2

[lepuonnueckasds cucreMa xumudeckux dnemeHToB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanueckoro 3akona J[.M. MenneneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojilaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAMHEHUM, BBICIIIUX OKCUJOB U THAPOKCHJIOB

1.3

BaneHnTHOCTD. 9J'ICKTpOOTpI/II_IaT€JIBHOCTL. CreneHb OKHUCIICHUSA

1.4

Buabl xumudeckoit cBs3M (KOBaJeHTHAasi, MOHHAs, METAJLTMYECKasi, BOJOPOAHA)
1 MEXaHU3MBI €€ o0pa3oBaHus. MeXMOJEKYIsIpHBIC B3auMoAeicTBUsA. BemecTra
MOJICKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTpO€HHUs. THmbl KPUCTAJUIMYECKHUX
pel€ToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKU

1.5

Xumunyeckass — peakuus.  Krnaccudukamuss ~— XMMHMYECKMX — peaklUil B
HEOPraHWMYECKON M OPraHu4eCcKol XMMHH. 3aKOH COXpaHEHHsI MACChl BEILIECTB

1.6

CKopocCTh peaknuu, € 3aBUCUMOCTh OT pa3iIMyHbIX (PaKTOpOB

1.7

TensoBble 3¢ heKThl XMMUYECKUX peakiuii. TepMoxuMuyeckre ypaBHEeHHS

1.8

OO6partumblie peakiuu. XUMHYECKoe paBHOBecue. DakTopbl, BIUAIOIIME Ha
COCTOsTHHE XuMH4YecKkoro paBHoBecud. [Ipuniun Jle [llatense

1.9

OnekTponutrueckas aucconuanus. CuiabHble W ciabbie daekTposuThl. Cpena
BOJIHBIX pAacTBOPOB BEIIECTB: KHCJas, HEUTpanbHas, MienoyHas. CreneHb
nuccoryanuy. Peakuuy noHHOro ooOMeHa

1.10

Iunponus coneii. MonHoe mpousBeneHue BoAbl. Bomoponnsiii mokazatens (pH)
pacTBopa

1.11

Crnoco0b! BBIpaXEHUs! KOHIIEHTPAIIMK PaCTBOPOB: MaccoBast 1075l paCTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpauus. HachllleHHble M HEHACBILEHHbIE
pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHUCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeneHue BemecTB B cpemax C
pa3HbIM 3HaueHueM pH. MeTozpl 2IeKTpOHHOTO HanaHca

1.13

DIEKTPOIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBEHI HeOpFaHHQCCKOﬁ XUMHNHU

2.1

Knaccn(bnxaum[ HEOPTraHN4YCCKUX COCJIMHEHMH. HOMGHKJIaTypa HCOPTraHNYCCKUX
BCIICCTB

2.2

XWMHYECKHUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, KaJIWHA, KalbIUH,
Mar"uii, aJTIOMUHHHA, ITUHK, XpPOM, JKeJle30, MeIb) U HX coequHeHwil. OOIue
CHOCO0ObI OJTYYEHHUS] METAJIOB
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23

XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAIOB (TaJlOTCHOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpeMHHUS) H WX  COSAMHECHHUN  (OKCHIIOB,
KHCIIOPOCOIEPKAIIMX KUCIIOT, BOAOPOIHBIX COSTUHCHHUH)

24

I'eneTnueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JINYHBIM
Kj1accaM

2.5

WNnentudukanus Heopranndeckux coeinHeHnil. KauecTBeHHbIe peakliny Ha
HEOPraHUYECKUE BEUIECTBA U MOHBI

OcCHOBBI OPraHUYECKON XUMUU

3.1

OcHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OpPraHHMYECKHX
coenuaeHnil A.M. ByTtinepoBa. YriaepoaHbIil CKEJIET OPraHUYECKON MOJICKYJIBI.
KpatHocTh XMMHUYECKON CBSI3U. S- M P-CBS3HU. Sp3-, sp2-, sp-THOpUAM3AINH
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO
cTpoeHust Mosiekyi. I'omosnoru. ['omonoruueckuii psia. isomepust u nsomepsl

3.2

[Monatne o  ¢yskuuoHampHOW  rpynme.  OpHeHTaluoHHBbIE (P (EKTHI
3aMeCTUTENEH

3.3

[IpencraBnenne o kiaccupUKalMu OpraHUYecKux BemiecTB. HomeHkiarypa
OpPraHMYECKHUX COEIMHEHUH (CUCTEeMAaTU4yeCKas) W TpPUBHAIbHBIE Ha3BaHUSA
BAKHEWIIIMX NPEJICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB

34

CBOOOJHOPAAMKANBGHBIE M  HMOHHBIM MeXaHu3Mbl peakuuu. lloHsTHE O
Hykseo¢uie u aekrpoduiie. Ilpasuno MapkosHukosa. [IpaBuio 3aiinesa

3.5

Ankanbl. XMMHYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUUYECKOE paA3JIOKEHUE, KPEKUHI, Hu30Mepusanus, ropenue. I[lomydenue
ankaHoB. [luknoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM
pa3MepoM 1ukKia. Peaknyy npucoeIMHEHUs U paIuKaIbHOIO 3aMEIICHUS

3.6

AnkeHnbl. XUMHYECKHE CBOMCTBA: peakMM NPUCOEIUHEHUsS (rajJoreHUpOoBaHUE,
TUIPUPOBAHUE, TUAPOTaJOr€HUPOBAHUE, TUApATAlUs), TOPEHUs, OKUCIEHUS WU
noiauMepusanuu. [IpoMelnuieHHBle U J1AOOpaTOpHBIE CHMOCOOBI MOJTYYEHHUS
AJIKCHOB

3.7

Anxaguensl. XMMHMYECKHE CBOMCTBA aJKaJUEHOB: PEAKUUU I[PUCOECIUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U noiaumepusauuu. [lomydenue
AJIKaINEHOB

3.8

Ankuabl. XMMUYECKHE CBOMCTBA: PEAKIIUU MPUCOEANHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, TUApATAIUs, THIPOralOTeHUPOBAHUE) KaK CIOCO0 MONydYeHUs
MOJMMEPOB M JIPYTHX TMOJIE3HBIX MPOAYKTOB. Peakuum 3amemenus. ['openue
alEeTWICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIr'O IUIAMEHU ISl CBAPKHU U PE3KU
MeTawioB. [IpuMeHeHne aneTniieHa

3.9

Apenpl. XWMHUYECKHE CBOWCTBa OCH305Ia: PEAKIMH  AICKTPOPUIHHOTO
3aMelleHus, MpUCOeNWHEeHUsl (TUIpPUpPOBaHME, TalloTeHHpoBaHue). Peakuus
roperusi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Toiyona. llomyuenue OeH3oa.
Oco0OeHHOCTH XMMHUYECKUX CBOMCTB ctupona. llonumepusanus cTHpoIa.
Crioco0bl oJIy4eHUsl ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPOJIOB

3.10

Cmouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICIiCTBHE €  HATpUeM Kak CIoco0  YCTaHOBJIGHUS — HaJTU4YUs
THUIPOKCOTPYIIBL, €  TajOreHOBOJAOPOJAaMH  KaK  CHoco0 — MOJydYeHUs
pacTBOPUTEIICH, BHYTPU- U MEKMOJICKYJIApHas aeruaparanvs. Peakuys ropeHus.
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HonyquHe OTaHOJIa: PCAKIHA 6pO)KeHI/I$I TJIFOKO3bI, THUApaTalysad OSTUJICHA.
OTUJICHTIINKOIb U TIIMOCPHUH KaK MPEACTAaBUTCIIU MPEACIbHBIX MHOIOATOMHBIX
CIIUPTOB

3.11

@denon. XuMHuecKue CBoWcTBa (eHona (peakiuu C HaTpUeM, THAPOKCHIOM
HaTpust, Opomom). Ilonyuenue genomna

3.12

Anpaerunpl. XUMHUYECKHE CBOWMCTBA TPEACNIBHBIX abICTUIIOB: TUIPUPOBAHHUE;
KayeCTBEHHBIE PEAKIMH Ha KapOOHWUIBHYIO TPYMIy (peakuus «cepedpsHOTo
3epkana», B3aumoaeicteue ¢ ruapokcunom meau (II). Tlomyuenue npenenbHBIX
albJACTUJIOB: OKHUCJIEHUE CHOHPTOB, TUJpaTalusi aueTWIeHa. ALETOH Kak
npeicTaBuTeNb KeTOHOB. OCOOEHHOCTH peakliiy OKUCJICHHUS alleTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOWCTBA TMPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypPaBbUHOMN KUCIIOTHI.
[Tonyuenne mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE
aJIKaHOB, AJIKCHOB, HepBI/I‘-IHBIX CHI/IpTOB, AJIBACTUI0B. BBICH_II/IG Hpe;[eanLIe n
HeTpeeIbHbIe KApOOHOBBIE KHUCIOTHI

3.14

Cnoxuple 3¢upbl u kupbl. CrnocoObl TOJYyYEHHUS CIOXKHBIX 3(PUPOB.
OOparumocth peakiuu sTtepuduranuu. IIpuMeHeHue ciaoXkHBIX 3(QUPOB B
MUIIEBOW M NapProMepHON MNPOMBIIIEHHOCTU. KUpBl Kak CII0KHbIE 3(QUpPbI
[JIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCJIOT. XHMMHUYECKHE CBOMCTBA >KHUPOB:
TUIPUPOBAaHUE, OKHUCIeHue. ['maponus, WM OMbBUICHHE, JXKUPOB KakK CIOCO0
MIPOMBIIIJICHHOTO TOJTY4YEHHUSI COJIeH BBICIIMX KapOOHOBBIX KHUCIOT. MbUIA Kak
COJIM BBICIIMX KApOOHOBBIX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TUIIOKO3BI: PpEAaKIMM C Y4YaCTHEM CHUPTOBBIX U
QIBJICTUAHON TPYII M MOJIOUHOKHCIOE OposkeHue. [IpuMeHeHHe TIIOKO3bI, e
3HAYEHUE B JKU3HEIEATECIBHOCTH OpraHusMa. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaompe M HEBOCCTaHABIMBAIOIIME aucaxapuibl.  ['maponus
nucaxapunoB. [lonmcaxapunel: kpaxmail, rMkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeHa W ILeJUIroNo3bl. (DuU3MYecKue CBOMCTBA Kpaxmana Hu
LEJUII0I03bl.  XHMMHUYECKUE CBOMCTBA KpaxMmaya: THIPOJIM3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XMMHUYECKUE CBOMCTBA ILICIUIFOJIO3BI: TMAPOJIU3, MOJIy4YCHUE
3¢upoB Leatono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
aleTaTHBIN 1IENK)

3.16

AMMHBI. AMHHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMH,
peakiusi TOpeHHsl. AHWIWH Kak TPEACTaBUTENh ApPOMATHUYECKHUX aMHHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHUCIOTaMH, OpPOMHOMN
BOJIOM, oOkucieHue. llomyyeHne amMuUHOB QJIKWJIMPOBAHMEM aMMHUakKa U
BOCCTAaHOBJIEHUEM HUTPOIPOU3BOJHBIX YTIEBOJOPOIOB

3.17

AMUHOKHUCIIOTBI ¥ OCJNKU. AMHUHOKHUCIOTHI Kak aM(OTEepHBbIC OPTaHUYECKUE
coenuHeHUsl. OCHOBHBIE aMHUHOKHCIOTHI, OOpasyromue Oenku. XHUMHUYECKUe
CBOMCTBa OCJIKOB: THUAPOJIN3, JCHATYpAIlHs, KAYCCTBCHHBIC (IIBETHBIC) PCAKIIUU
Ha OenKu

3.18

CTpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB TMOJMMEPOB OT
CTpoeHus: MoJieKysl. OCHOBHBIE CIIOCOOBI IMOMYYEHHS BBICOKOMOJIEKYJISPHBIX
COEIMHEHMI: peakIuy TMOoJMMepU3alui U MoJduKoHaeHcanuu. Knaccudukanus
BOJIOKOH

3.19

HiHPar#H# U nenTrdukays opraHmuecKuX CoeMHCHNH. Perienne
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OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTnueckas CBSI3b MCKY KJIaCCaMU OpTaHUYCCKUX COE€IUHECHUI

XUMHUS U )KU3HD

4.1

XuMusi B TOBCEIHEBHOHM >km3HU. [IpaBunma Oe3omacHO! pabOTBHI C €IKHUMHU,
TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XMMHH

4.2

XUMUS U 300pOBbE. XUMHS B MEAUIIMHE. XUMHS U CEITBCKOE XO34MCTBO. XUMUS B
MPOMBILUIEHHOCTH. XWMHUS M JHEPreTHKa: MPUPOTHBIA W MOMYyTHBIA HeTIHON
rasbl, UX COCTaB U ucnosib3oBanue. CocraB HedPTH U €€ nepepaboTka (MPUPOIHBIE
WCTOYHUKH YTIIEBOAOPOIOB)

43

XuMUA U 3KOJOrvs. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOLIEW Cpenbl U €ro
nocneactBus. Oxpana ruapocdepbl, MOYBbL, aTMOcdepbl, Guopbl U (ayHbl OT
XUMHUYECKOro 3arpsisHeHus. IIpoOirema OTXOJ0B M MOOOYHBIX IPOIYKTOB.
AJIbTepHATUBHbBIE UICTOYHUKH SHEPT U

4.4

OO6mme mpencTaBlIeHUs] O MPOMBINIIEHHBIX CIIOCO0aX MOMYyYEHUS XUMHUYECKHX
BEIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOTHI). UEpHas u
nBetHas  Mmetauryprus.  CTEKI0 W CWIMKaTHas  TPOMBIIUICHHOCTb.
[IpombinienHass  opranuveckas  xumus.  Cblpp€ A1 OpraHUYECKOM
MIPOMBIIIIIICHHOCTH

Tunel pacy€THBIX 33724

5.1

PacuéTbl Macchl BeniecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WM 00bEMY OHOTO M3 YUACTBYIOIIUX B PEAKLIMHU BEIIECTB

52

Pacuérsl TermoBoro 3¢ dekra peakuuu

53

PacuéTpl 00BEMHBIX OTHOLIEHUH ra30B IPU XMMHUECKHUX PEAKIMIX

5.4

Pacuérter macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
OJIHO M3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuérter maccoBoii nim 00bEMHOM JIOJIM BBIXOJIA TIPOYKTA PEAKIIUNA OT
TEOPETUYECKH BO3MOYKHOTO

5.6

Pacuétsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO
W3 BELLECTB JaHO B BUJIE paCTBOPA C ONPEIEIEHHON MaCCOBOM J0JIEN
pacTBOPEHHOTO BEIIECTBA

5.7

Pacu€Thl ¢ HCTIOJIB30BAHMEM MTOHATHI «MACCOBAS A0JISDY, «MOJISIpHAS
KOHLEHTpaUs», «PACTBOPHUMOCTD)

5.8

HaxoxxaeHne MoaeKysipHOi (hOpMyJIIbl OPTaHUYECKOT0 BELIECTBA MO €T0
IUIOTHOCTH U MAaCCOBBIM JI0JISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIH 110
IIPOAYKTaM CrOpaHusi
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA
1. Xumus. Il'a6puensn O.C. u gp. 10 knacc. YriryOnéHHbIA ypOBEHb.
2. Xumusa. IN'a6puensn O.C. u gp. 11 knacc. Yrny6néHHbIi ypOBEHS.

METOAUYECKHUE MATEPUAJIBI 1J151 YUUTEJIA

1. Cucrema OLEHKHU TOCTHKCHUHN TIIAHUPYEMBIX MPEAMETHBIX PE3YIbTaTOB OCBOCHUS
yuebHoro npenMeta «Xumus». CpenHee odiiee 00pa3oBaHue : METOJUUECKUE
pexomennanuu / H. A. 3arpannynas, A. C. I'opogenckas. — M.: ®T'BHY «MuaCcTHTYT
COJIepKaHusl U METOZIOB 00ydeHwms», 2024. — 80 c.

2. Xwumus (yrayOneHHbIN ypoBeHb). Peanmsanus tpedboBanniit ®I'OC cpemnero ooiero
oOpa3oBaHus : MeToAuueckoe nocodue i yuutens / [A. A. Kasepuna, M. I'.
CHacrtuna] ; Hayu. pen. H. B. CBupuzaenxosa ; nox pen. A.A. Kasepunoil. — M. :
OI'BHY «MHcTuTyT cTpareruu pa3Butus odpasoBanus», 2023. — 100 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.bubmuoreka ITOK https://m.edsoo.ru/

2.https://infourok.ru

3.https://videouroki.net/

4 Meronuuka JJisl yIUTEISL.

https://vk.com/teacher s book2

5.Iloaroroska x BIIP: https://skills4u.ru/

6.100ballnik.com —EI'D, BIIP 2025

7.MuaTepaxktuBHas miatdopma Skysmart Kimace:https://edu.skysmart.ru
8.«SKmacc» — nudpoBoit 00pa3oBaTenbHbINA pecypc ISl IKOJIBHUKOB, CTYICHTOB,
yuurenen u poaureneithttps:/ www.yaklass.
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https://skills4u.ru/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-i-dr-10-11-uglublyonnii/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-i-dr-10-11-uglublyonnii/
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