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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma o XuMuUu Ha YpOBHE CpeiHEro o01ero oopa3zoBanus pa3padboTana Ha ocHoBe DenepaibHOro 3akoHa oT 29.12.2012
Ne 273-®3 «O6 obpazoanuu B Poccuiickoit depepannny», TpeOOBaHUH K pe3ybTaTaM OCBOCHUS (enepaabHOi 00pa30BaTeIbHON MPOrpaMMBbl
cpennero o6mero obpazoanusi(POIl COO), npencrasieHHbix B DepepanbHOM rocyaapcTBeHHOM obOpa3oBatenbHOM cranaapte COO, ¢
yuérom KoHuenuuu mnpenogaBaHusi ydeOHOro mnpeamera «XHMHs» B 00pa3oBarelbHBIX opraHuzanusx Poccuiickoit ®enepanum,
peaM3yIonMX OCHOBHbIE OOpa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTHs BocmuTaHus B Poccuiickoit
Oenepanun Ha iepuo 10 2025 rona» (Pacnopsixenue IIpaBurtensctBa PO ot 29.05. 2015 Ne 996 - p.).
XvMUs Ha ypOBHE yriIyOJIEHHOTO U3Y4YEHMs 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOro oOpazoBaHus yvamuxcs 10-11
KJaccoB. M3ydeHuwe mnpenmera, peamu3zyeMoe B YCIOBHAX Au(QPepeHIUpoBaHHOTO, MPOPMILHOTO OO0YyYeHHUs, NPU3BaHO OOECIEYHUTH
0011e00pa3oBaTeIbHyI0 U OOMIEKYIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIsl aIalTallud UX K OBICTPO MEHSIOLIUMCS
YCIIOBUSIM U3HU B COLUYME, a TaKXKe JJIs MPOJOJDKEHUS 00yueHHUs B OpraHu3anusax mpodecCHOHaILHOr0 00pa30BaHUs, B KOTOPBIX XUMHUS
SIBIISIETCSL OJTHOW M3 TIPUOPUTETHBIX TUCIIUILIHH.
B nporpamMe mo XxXuMHM Ha3HaueHHE TpeaAMeTa «XHMHS» TOJIY4aeT MOAPOOHYI0 HMHTEPIPETAUI0 B COOTBETCTBUU C
ocHoBonomnaratomumMu nojoxeHusmu GI'OC COO o B3auMo00yCIOBIEHHOCTH IENEH, COAEPKaHusl, pe3ylIbTaTOB 00y4ueHHUs U TpeOoBaHUM K
YPOBHIO MOJAITOTOBKH BBITYCKHUKOB. CBUETENLCTBOM TOMY SIBIISIFOTCS CIIEIYIOIINE BHITIOTHSAEMBIEC TPOTrPAaMMOi 0 XUMHUU (DYHKIUU:
e uH(OPMAIMOHHO-METOANYECKas, pealn3alus KOTOpOW oOecreunBaeT MOJy4YeHHE MPEICTABICHUS O LENsAX, COAEp)KaHUH, OOIIei
CTpaTeruy 00y4eHUs], BOCIIUTAHUS U PA3BUTHS OOYJAIOIIUXCS CPEACTBAMH NPEAMETA, U3Yy9aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

® OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpelycMaTpUBaeT ONpezeseHre: MPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCIIEI0BATEIbHOCTH
U3ydeHHsl Y4eOHOTO Marepuana, KOJIMYECTBEHHBIX W KAa4eCTBEHHBIX €ro XapaKTepPHCTHK; TOIXOJ0B K (OPMHUPOBAHHIO
COJIepKATENbHON OCHOBBI KOHTPOJISI M OIEHKH 0Opa3oBaTENbHBIX JOCTIKEHHH OOyJaroIMXCsS B PaMKaxX HTOTOBOW aTTECTAllMH B
(dbopme eAMHOTO rocy1apCTBEHHOI0 SK3aMeHa M0 XMMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS! XUMHH:

e YCTaHABJIMBAaeT HHBAapUAaHTHOE IpEJIMETHOE CcojAep)KaHue, o0s3aTenbHOEe [UId H3YyYeHHMs B paMKax OTAEIbHBIX Hpoduiiei,
npeaycMaTpuBaeT pacipeaesieHle U CTPYKTYpUpPOBaHHUE €ro Mo KilaccaM, OCHOBHBIM COZIEp)KaTelIbHBIM JIMHUSAM/pa3ienaM Kypca;

e aéT IpUMEpHOE paclpeesieHe yueOHOro BpeMEeHH, PEKOMEHIyeMOro Il U3YYEHHsI OT/ICNIbHBIX TEM;

e [peIaraeT IMPUMEPHYIO IIOCIEAOBAaTeIbHOCTh H3YYeHHUs y4yeOHOro wmarepuaiga ¢ y4€TOM JIOTHKM MOCTPOEHHs Kypca,
BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBSA3CH;

e aéT METOJMYECKYI0O HMHTEPIpPETALWIO Leled W 3aJad M3y4eHHUs NpeaMera Ha YriIyOJEHHOM YpPOBHE C YU€TOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpPEHEro o0Iero o0pa3oBaHus, COlEpKATEIbHON XapaKTEepUCTUKU IIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
OCHOBHOI1 00pa30BaTeNbHOM MpOorpaMMBbl CpeAHETo 00IIero oopa3oBaHus (JINYHOCTHBIX, METANPEAMETHBIX, IPEAMETHBIX ), a TAKKE C
y4€TOM OCHOBHBIX BUIOB Y4eOHO-TI03HABATENBHBIX JICHCTBHIA 00y4YaroIIerocs o OCBOCHUIO COJICPKaHUS TIPEAMETa.



[To BceM Ha3BaHHBIM MO3ULIUAM B IIPOrpaMMe 10 XUMHUH MPEyCMOTPEHA MPEEMCTBEHHOCTh ¢ O0yUYE€HUEM XMMHUH Ha YPOBHE OCHOBHOT'O
obmiero obpazoBaHus. 3a mpeaeaMu YCTAHOBICHHOW MPOrpaMMON MO XMMHUH 00s3aTENIbHON (MHBApPUAHTHOM) COCTaBISIONICH COMep KaHUS
y4eOHOTro mpeaMera «XUMHUS» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOW COCTAaBIIAIONICH, KOTOpas JOJDKHA ONpPEACTSAThCS B
COOTBETCTBUU C HaIIPaBJICHUEM KOHKPETHOTO MPoduis o0ydeHusl.

B cootBercTBUM ¢ KoHuentyanbHbIMH nojokeHusIMH OI'OC COO o Ha3Ha4YeHHH MPEAMETOB 0a30BOTO M YIUIYOJIEHHOTO YPOBHEH B
cucreme nuddepeHUpoBaHHOr0 00yUeHUSI HAa YPOBHE CpeaHEro 00miero oOpa3oBaHus XUMHUSI Ha YPOBHE YIIyOJIEHHOTO U3YUCHHS HAPaBIeH
Ha peaJM3alyI0 [IPEEMCTBEHHOCTH C IOCIEAYIOIIMM 3TaloM MOJIY4YeHHMs] XMMHUYECKOr0 OOpa30BaHHS B paMKax H3YyYEHHUs CHEIUAJIbHBIX
€CTECTBEHHO-HAYYHBIX M XHMHUYECKUX AMCLUUIUIMH B By3aX M OpraHU3alUsAX CpelHero mpodeccHoHaabHOro oOpasoBaHus. B 3Toil cBs3M
U3ydeHUe mpeaMeTa «XUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa pacIIUpeHHe U YIIyOJeHHEe TEeOpEeTUYEeCKOW U MPaKTUYECKOM
MOJTOTOBKHA OOYYaroIIUXCs, BHIOPABIIMX ONpPENeNEHHBIA Mpoduis oOydeHHs, B TOM YHCIE C MEPCIEKTUBOW MOCIEIYIOUIEr0 MOTyYeHUs
XUMHYECKOTO 00pa30BaHUS B OpraHu3anusx npodeccuoHampHOro obpasoBanus. Hapsimy ¢ atum, B cBete TpeboBanuit ®I'OC COO x
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHS (enepalibHON 00pa3oBaTelbHON MPOrpamMMbl CpeaHEero odiiero oOpa3oBaHHUs HM3Y4YEHHE IperMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3aJa4 BOCIUTAHUS M COIUAIBHOTO Pa3BUTUSA OO0ydYarommuxcs, Ha (OPMHUPOBAHHE Yy HHUX
OOIIEMHTEIUICKTYAJIbHBIX YMEHHUM, YMEHHUH paldOHAIM3allid y4eOHOTrO Tpyda W OOOOIIEHHBIX CIIOCOOOB JEATEIbHOCTH, WMEIOIINX
MEKIUCLUIIIIMHAPHBIN, HAAIIPEAMETHBIA XapaKTep.

CocTaBnsiomuMy npeaMera « XuMus» Ha YPOBHE YIIIYOJIEHHOTO U3YUEHUS SBIAIOTCS YrIyOnEHHbIE Kypehl — «OpraHndyeckas XuMus» u
«O0mas u Heopranmdeckas xumus». [Ipu ompeneneHun MOAXOAOB K OTOOPY M CTPYKTYPHOH OpraHM3ali COJIEp:KaHUs 3TUX KYpPCOB B
porpaMme o XuMuu 3a ocHoBY IpUHATHI nosioxeHust PI'OC COO o paznuuusx 6a30BOro u yriryoJ€HHOr0 ypoBHEH U3ydeHHUs MIpeIMeTa.

OcHoBy coaepxanust KypcoB «Opranudeckas XuMus» U «OO11as U HeopraHuueckas XUMUS» COCTaBJISIET COBOKYMHOCTh MPEAMETHBIX
3HaHUN U yMEHHUH, OTHOCAIIMXCS K 0a30BOMY YpOBHIO M3y4eHMs MpeAMeTa. DTa cHcTeMa 3HAaHUM MOJydaeT ONpeselEHHOE TEOPEeTHUECKOoe
JIOTMIOJTHEHNE, TIO3BOJISIIOIIEE OCO3HAHHO OCBOMUTH CYLIECTBEHHO 0OJbIINI 00bEM (hakToIOrHUecKoro Matepuana. Tak, Ha yrinyOJaéHHOM ypOBHE
U3Yy4eHHUs TIpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAUMTENBHOTO YBEIMYEHHS O00bEMa 3HAHMHW O XMMHUYECKUX AJIEMEHTaX M CBOWCTBAaX HX
COECIMHEHUII HAa OCHOBE DACIIUPEHUS W YIIIyOJIeHUs NpPEJCTaBICHUN O CTPOCHMM BELIECTBA, XMMHYECKON CBSI3M U 3aKOHOMEPHOCTSIX
IIPOTEKAaHUsl peaKLui, PacCMaTPUBAEMbIX C TOYKU 3PEHUS XMMHYECKON KMHETHKH M TEPMOJMHAMUKH. V3ydeHHe mepruoanyeckoro 3akoHa U
[Tepuonuyeckoil cuCTEMbl XUMHUECKUX AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAaHTOBOMEXAaHHMUECKUX MPECTABICHUAX O CTPOSHUH aTOMa.
XuMuyeckasi cBsi3b OOBSICHSETCS] C TOUKU 3PEHMSI SHEPreTHUEeCKUX U3MEHEHHM Mpu e€ 00pa30BaHUU M pa3pyILIEeHUH, a TAaKKe C TOUKHU 3PEHUS
MeXaHU3MOB €€ 00pazoBaHus. M3yueHre TUIIOB peaklii TOMOIHIeTCsT JOPMUPOBAHUEM MPEICTABICHUI 00 JIEKTPOXUMHUYECKHX ITpolieccax U
JJIEKTPOJIM3€ PacIljlaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XMMHUH MPH PACCMOTPEHUU PEAKIIMOHHOM CITOCOOHOCTU COEAMHEHHH
ynensercss o0coboe BHUMaHKUE BOIIpocaM 00 3JIEKTPOHHBIX 3¢ (ekTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHHE UMEET TO, UTO HA CO/IEPKAHNE KYPCOB XUMUM YIITyOJIEHHOTO YPOBHS U3YUYEHHUS [Tl KIACCOB ONpPEAEIEHHOTO NMPOoQuIs
(r1aBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep JONOJHEHWH K oOuieid cucreMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIIMSIHHE CMEKHBIE



npenMetsl. Tak, Hanpumep, B CoJIep>KaHUU MTPeIMEeTa JIJIsl KJIACCOB XUMHUKO-(PU3UYECKOro Mpoduiis 60b110€ 3HaYeHHE OyTyT UMETh JIEMEHTHI
yueObHOro MaTepuaia mno oouieir xumuu. [Ipu u3ydeHuun npenMeTa B TaHHOM ciydae akIEHT OyAeT caellaH Ha OOLUTHOCTh METOJI0B MO3HAHUS,
OOIIHOCTh 3aKOHOB U TEOPH B XMMHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs Teopusi (MOJEKYIIpHast Teopusl B (PU3UKE), 3aKOHBI COXPAHCHHUS
Macchl U DHEPTHH, 3aKOHBI TEPMOJIUHAMUKH, 3JIEKTPOJIN3a, MPECTABICHUS O CTPOSHUU BEIIECTB U APYTOE.

B TO xe BpeMs B coJep)KaHUU IMpeAMeTa JJs KJIacCOB XMMHUKO-OMOJIOTHMYECKOro mpoduiis OONbIIMK YAeNbHBbIM Bec OyneT MMEThb
opranuveckasi XuMusi. B 3ToM ciyyae mpenocTaBisieTcs BO3SMOXKHOCTD 1St 0oJjiee 00CTOATENBHOTO PAaCCMOTPEHHUS XMMHUYECKON OpraHU3aluu
KJIETKH KaK OMOJOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K NPUMEpY, TaKHE CTPYKTYpPHbIE KOMIOHEHTBHI, KaK JUMHJBI, OEJKH,
yIJIeBO/IbI, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O COCTaBe U CBOMCTBaX MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKHX
BEIIECTB CIY>KaT OCHOBOM JUIsl U3y4YEHHsI CYIIIHOCTH MPOLIECCOB (POTOCHUHTE3A, TbIXaHUS, TUILIEBAPCHHUSI.

B murane ¢opMupoBaHUS OCHOB HAaydHOTO MHPOBO33PEHUS, OCBOCHHs OOIICHAYYHBIX METOAOB TO3HAHUS W OMBITA MPAKTHYECKOTO
NPUMEHEHHS HAy4YHBIX 3HAHWN U3ydeHHE MpeaMeTa «XuMHsS» Ha YIiayOJI€HHOM YpOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3SX C y4eOHBIMHU
npeaMeTamMu, BXOJSIIMMU B COCTaB MPEAMETHBIX oOnacTeit «EcTecTBeHHO-HAay4HbIe TpeaMeTh», «MaremaTnka u unpopmarukay u «Pycckuit
A3BIK U JTUTEpATypay.

[Tpu u3yueHun yuyeOHOro mnpeamera «XUMHs» Ha YriIyOJI€HHOM YpOBHE TakKe, Kak Ha YPOBHE OCHOBHOI'O U CPEJHEro OOILEero
oOpa3oBanus (Ha 0a30BOM YpOBHE), 3a/ladeil MEPBOCTEIEHHOW 3HAYUMOCTH SBISICTCS (DOPMUPOBAHHE OCHOB HAYKH XMMHH KakK 00JIACTH
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOW NEATETbHOCTH YeNIOBEKa M OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. Pemienue 3Toi
3a/1a4¥ Ha yri1yOJI€HHOM YPOBHE U3YUEHHs MPEAMETa MpeInoiaraeT peaqu3alnio TakKuxX IeNiei, Kak:

e (opMupoBaHHE MPEACTABIECHUI: 0 MaTepUATbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUN NMPHUPOJIBI, O MECTE
XUMHUH B CHCTEME €CTECTBEHHBIX HayK M e€ Belylled poiu B 0OecledeHUH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA: B PEIICHUU
po0JIeM SKOJIOTMYECKOM, JHEPreTUYECKON U MUILEBOI 0€3011aCHOCTH, B Pa3BUTUN MEIUIMHBI, CO3/JaHUH HOBBIX MaTEpHajoB, HOBBIX
VCTOYHUKOB SHEPTUH, B 00€CIIEUEHUN PAllMOHAILHOTO IPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYpbI
4eJI0BEKa, a TAaKXKe SKOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM cpefe;

® OCBOCGHHME CHCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE XWUMHYECKOHW COCTABIIIIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa:
(byHAaMEHTAIbHBIX TOHATHH, 3aKOHOB M TEOPUH XMMUHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHUH BEILECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJEKYJISIPHOM, O TE€PMOAMHAMMYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMHYECKHX peakUuud, O XMMHYECKOM pPaBHOBECHM, pAcCTBOpax M IJUCIEPCHBIX CUCTEMaX, 00 OOMIMX Hay4HbIX MPUHIMIIAX
XUMHYECKOT0 TPOU3BOJICTBA;

e (opmupoBaHue y o0yyarolmuxcs OCO3HAHHOIO MOHMMaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKMX 3HAHUHN NI OOBSICHEHUS
KJIIOUEBBIX UEH U MpoOaeM COBpEeMEHHON XUMUH, JUIsl OObSICHEHUS U MTPOTHO3UPOBAHMS SIBIICHHUM, HMEIOIINX €CTECTBEHHO-HAYUHYIO
HPUPOY; TPAMOTHOTO pEIIeHHs NMPOo0JieM, CBA3aHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIM3a U OLEHKH C MO3MLUN 3KOJIOrHYeCKOM



0€30IaCHOCTH TIOCJICICTBHIA OBITOBOM W MPOM3BOJCTBEHHOW JEATEIBHOCTH YEIOBEKA, CBSI3aHHOW C XUMHUYECKUM ITPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U TIEpepabOTKOM BEUIECTB;
e yrIyOJICHHE MPEICTAaBICHUH O HAYYHBIX METOJaX MO3HAHUS, HEOOXOMUMBIX JIJIS TIPUOOPETEHHsSI YMEHHI OPUEHTHPOBATHCS B MUPE
BCIICCTB U O6’b$ICHeHI/I$I XUMHUYCCKUX HBHGHI/II;'I, HMCIOIUX MCCTO B IIPUPOJIC, B HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTU U HOBCGI[HCBHOﬁ KU3HU.
B mnane peanuzanuy nmepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOMINX (YHKIUH IEIOCTHOW CUCTEMBI CpeIHEro o0miero oopa3oBaHus
NIPU U3YYCHHUH TIPEMETa « XUMHUS» Ha YIITYyOJEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TAKHUE LENIN U 3a/1a4H, KaK:
e BOCIHTaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW MPUPObI, YBAKCHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUYCCKUX H
NPUKIIAJHBIX HWCCIEJAOBAHUA B XHMHUHU, (OPMHUPOBAHHWE MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH,
® pa3BUTHEC MOTHBAIMM K OOYYCHHMIO M TO3HAHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO W CaMOBOCIMTAHUIO Ha OCHOBE YCBOCHHSI
00I11eYeTI0BEYECKIX [ICHHOCTEH;
® pa3BUTHE MO3HABATCIbHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH 00ydaromuxcs, (GOPMHPOBAHUE y HHUX
CO3HATEJIIFHOTO OTHOIIEHHS K CaMOOOpPA30BaHHMIO M HENPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBHIO YCIEUTHON MPO()ECCHOHAIBHOW M
OOIIECTBEHHO! JIEATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;
e (opMupoBaHHE YMEHHH W HAaBBIKOB Pa3yMHOTO MPHUPOIONOIB30BAHUS, PA3BUTHE DKOJOTHUECKOW KYIBTYPHI, IPHOOPETEHUE OIbITA
0O0IIECTBEHHO-TTOJIC3HOM IKOJIOTUYECKOH JIEATSIILHOCTH.
OO61ee yuclio 4acoB, MPEAYCMOTPEHHBIX JI1 M3YUYCHHs XMMHH Ha YrIyOJIEHHOM YPOBHE CpeAHero olmiero oOpasoBaHws, coctaBiser 204
yacoB: B 10 kiacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COAEPKAHUE OBYUEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH.
[TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUH, NPEACTABICHIE O MHOI000pa3uy OpraHMueCKUX COCTUHEHUH.
DJEeKTPOHHOE CTPOEHHE aroMma YIJepoja: OCHOBHOE M BO30YKAEHHOE COCTOSHHUS. BaleHTHbIe BO3MOXHOCTH aToMma Yriepoja.
XUMHUYECKasi CBA3b B OPraHUYECKHX COEJUHEHHUsAX. Tumbel THOpUAM3aIMM aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa3oBaHUS
KOBaJIEHTHOM CBSA3M (OOMEHHBIN U IOHOPHO-AaKLENTOPHBIN). TUIbI IepeKphIBaHUSI aTOMHBIX OpOuTanel, - u n-cBa3u. OnuHapHas, ABOWHAs U



TpoliHasi cBs3b. CrocoObl pa3pbiBa CBSi3ed B MOJIeKyJax opraHudeckux BemiectB. [loHstue o cBOOOAHOM panukaine, HykiIeoduie u
AJIeKTpoduIIe.

Teopust ctpoenusi opranuueckux coeanHeHuid A.M. ByTiepoBa W coBpeMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJEKYd. 3HAUCHHUE
TEOPUU CTPOCHUSI OPraHMYECKHX coelWHEeHUH. MonekynspHble U CTPYKTYpHbIe (popmynbl. CTpyKTypHBIE (DOPMYJbI pazIUYHBIX BUIOB:
pa3BEpHyTasi, cokpauiéHHasi, ckenetHas. M3omepus. Bunasl nusomepun: cTpyKTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE (D (PEKTH B MOJIEKYIax
OpPraHUYeCKUX COeTMHEHUN (MHAYKTUBHBIA 1 MEe30MEpHBIH 3(p(eKTor).

[IpencraBienue o knaccuukauy opranudeckux BemecTs. [lonsaTue o GpynkunonansHou rpymme. ['omomnorus. ['oMonoruueckue psibl.
CucremaTtndeckasi HomMmeHKiatypa oprannueckux coenuHenuit (IUPAC) n TpuBHanbHble Ha3BaHKS OTIEIBHBIX MTPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCU(PUKAIUS OpraHnyYeckux peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH B OPraHUYEeCKONH XUMUU.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BEIECTB M HUX IPEBpAllleHUH: O3HAKOMJIEHHE C 00pa3liaMHd OpraHMYeCKHX BEILIECTB U
MaTepuajlaMM Ha UX OCHOBE, OIBITHI 110 IPEBPAIICHUIO OPraHMYECKHUX BELIECTB MPU HAarpeBaHUM (ILJIaBJIEHHUE, OOYIJIMBaHUE U TOPEHHE),
KOHCTPYUPOBAHUE MOJICIIE MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriieBogopoasl.

Anxkanbl. ['oMonoruueckuil psij ajJkaHoB, oOmiast popmysia, HOMEHKIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJI aJIKaHOB, Sp3-r1/16p1/11m3a111/151 aTOMHBIX opOuTaneil yrueposa, 6-cBa3b. duznueckne CBOMCTBA aJKaHOB.

XHUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMEILECHUs, U30MEPU3ALIUH, JETUAPUPOBAHUS, HUKIN3AUN, TUPOIN3a, KPEKUHIa, TOPEHUS.
[IpencraBnenue 0 MEXaHU3ME pEeaKIUi PaIuKaIbHOTO 3aMEUICHUSI.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U NPUMEHEHUE aJIKaHOB.

[Muknoankansl. O6mas Gopmyna, HoMeHKIaTypa U uzomepusa. OCOOEHHOCTH CTPOEHUS M XUMUYECKHX CBOMCTB MaJbIX (LIMKJIONPOIaH,
IUKJI00yTaH) U OOBIYHBIX (IIMKJIONEHTaH, IUKJIOreKCcaH) HUKIoaakaHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE LIUKII0ATKaHOB.

Ankensl. ['omonorudeckuii psif ajkeHoB, oOmias (opmyiaa, HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ
AJIKECHOB, sz-m6pmm3aum1 aTOMHBIX opOuTaneil yriepoja, o- U m-cBsi3u. CTpPyKTypHas M reoMeTpuyeckas (LUC-TPaHC-) H30MEpHs.
®u3nyecKue CBOMCTBA AJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIUU NPUCOCAUHEHUS, 3aMEIIECHHsS B O-MOJOKEHHWE IpU JBOMHOW CBS3H,
noiaumepusauu u okucieHus. [Ipasuno MapkoBHuKoBa. KauecTBeHHbIe peakiMM Ha ABOHHYIO CBA3b. CHOCOOBI MOMYyYEHUS U NMPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccupukanus ankaaueHoB (CONpsKEHHBIE, U30JIUPOBAaHHbIC, KyMyaupogantslie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS
U XUMUYECKUX CBOWCTB COMPSIKEHHBIX NUEHOB, 1,2- u 1,4-npucoeaunenue. [lonmumepusanus conpspk€HHbIX AueHOB. CrocoObl MONTy4YeHus U
IIPUMEHEHNE AJIKaIUEHOB.

Anxunbl. ['oMonornueckuil psja alkuHOB, 00mas GopMmyiia, HOMEHKIATYpa U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJKUHOB, SP-THOpUIM3AIs aTOMHBIX OpOuTanei yriepona. PuU3MYEeCKHe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOMCTBA: PEAKIIUU



NPUCOEANHEHUS, TUMEpPU3allud U TPUMEpHU3aluu, OKHUCIeHUs. KucIoTHble CBOWCTBAa AJKMHOB, MMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauectBeHHbIe peakiiuu Ha TPOWHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHUE AJIKHHOB.

ApomaTtuyeckre yriieBoJopo bl (apeHsl). 'oMonornueckuii psig apeHoB, oomas GopMyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3o0ia. Pu3nyeckue CBOMCTBA apeHOB. XUMUYECKUE CBOMCTBA O€H30Ja U €ro rOMOJIOTOB: PEaKINU
3aMeleHus] B OEH30JbHOM KOJIbIIE U YITIEBOJAOPOJIHOM PajuKale, peakui MPUCOSIMHEHHsI, OKUCIIeHne romosoros 6en3ona. [Ipeacrasnenue
00 OpPHEHTUPYIOIIEM JCHCTBUU 3aMecTuTeNeii B OEH30JIbHOM KOJIbLIE Ha MPUMEPE alKWIBHBIX PAJUKAIOB, KApOOKCUIBHOU, THIPOKCHIILHOM,
aMHHO- ¥ HUTPOTPYIIIIbI, aTOMOB rajloreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB cTHpoia. [lomumepusanus ctupona. CriocoObl TOTy4YeHus U
MPUMEHEHHE apOMaTHYECKHUX YIJIEBOAOPOIOB.

[Tpupoansrtii ras. [lomytHeie HedTsHBIC Ta3bl. Hed1h 1 €€ npoucxoxaenue. KameHHBIN yroias v MPOAYKTHI ero nepepadbotku. Crocoobl
nepepadoTKi HePTU: TEeperoHKa, KPeKUHI (TEPMUYECKHNA, KAaTaTUTHYECKHid), pUGOPMHHT, mUpoiu3. IIponykTel mepepaboTku HedTH, HX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KIIACCAMH YTIIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amelieHus rajoreHa Ha THIPOKCOTPYIILY, HUTPOTPYIIY,
IUAHOTPYIIy, aMUHOrpymmy. JleficTBue Ha TajJlOreHIPOU3BOJHBIE BOJHOIO M CIMPTOBOIO pacTBopa wi€nouu. BsaumoneiictBue
JUTaJIOTEHAJIKAHOB C MarHueM M LMHKOM. [loHSATHE O MeTaJuloOpraHMuYecKUx coeluHeHusX. lcronb3oBaHue TrajloreHNpPOU3BOAHBIX
YIJIEBOJIOPOAOB B OBITY, TEXHHUKE U IIPU CHHTE3€ OPraHMYeCKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3yU€HHUs BEUIECTB M WX MpeBpallleHui: u3ydeHue (U3MUECKUX CBOWCTB YIJIEBOJOPOIOB
(pacTBOpUMOCTD), KaYECTBEHHBIX PEAKIUIl YIJIEBOJOPOJOB Pa3IMUHBIX KJaccoB (oOeciBeunBaHWEe OPOMHOI WM MOIHOM BOJBI, pacTBOpa
nepMaHTaHaTa KaJids, B3aMMOJICHCTBHE alleTUJIEHA ¢ aMMHUAYHBIM PacTBOpOM okcuia cepedpa(l)), kauecTBeHHOEe OOHApYKEHHE yriepoja U
BOJIOPOJIa B OPraHUYECKUX BEIIECTBaX, MOJyuYeHUE ATUIICHA U U3yYeHHE ero CBOWCTB, 0O3HaKOMJIeHHE ¢ KojulekuusaMu «Hedtb» u «Yromby, ¢
o0pa3iaMu MIacTMacc, KaydyKOB U PE3HHBI, MOJICIIMPOBAHUE MOJIEKYJT YTITIEBOJIOPOJIOB U TaJOr€HIIPOM3BOAHBIX YIIIEBOIOPO/IOB.

Kucaopoacoaep:xamme oprannyeckne coeinHeHUsl.

[Ipenenbuble omHOATOMHBIE cUPTHl. CTpOCHME MOJIEKYN (Ha MpUMEpe METaHoJIa U dTaHoJa). ['omonorudyeckuit psj, oomias popmyia,
U30MepHsi, HOMEHKJIaTypa M Kiaccupukanus. dusnueckue CBONUCTBA NpeAeTbHBIX OJHOATOMHBIX CIHMPTOB. BOJOpOAHBIE CBSI3HM MEXITY
MOJIEKYJIAaMH CIIUPTOB. XMMHYECKUE CBOMCTBA: PEAKLMM 3aMEIICHUS, NETHIpAaTallid, OKUCIICHUS, B3aUMOJECHCTBHE C OPraHUYECKUMHU U
HEOpraHMYecKUMHU Kuciotamu. KauecTBeHHas peakiuus Ha OJHOATOMHbIE cUpThHL. JleiicTBHe ATaHOJa M METAHOJIA HAa OpPraHu3M 4YeJOoBeKa.
CrniocoOblI MosTy4eHus U IpUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MYECKUX U XUMHUUYECKUX CBOUCTB.

MHOroaTOMHbIE CIIUPTHI — ITHJIEHIVIMKOJIb U TIULEpuH. PU3NYECKUE U XUMUYECKUE CBOMCTBA: PEAKIIMM 3aMEILEHUs, B3aUMOJIEICTBHE C
OpraHMYECKUMHU M HEOPTaHMYECKUMHU KUCIOTaMH, KaYeCTBEHHAsl peakiisi HAa MHOr0aToOMHbIe ciupThl. [IpeacTaBnenne o MexaHu3Me peakui
HyKJIeopuiIbHOro 3aMenieHus. [leiictBue Ha opranu3m denaoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.



®enon. CTpoeHue MOJIEKYJIIbl, B3aMMHOE BIMSIHUE TUAPOKCOTPYIIIBI M OEH30JbHOTO siapa. Pusndeckue cBoiictBa penona. OcobeHHOCTH
XUMHYECKHX CBOUCTB (eHona. KadectBeHHble peakimu Ha ¢eHosl. ToxcmyHOCTh (heHoma. CrnocoObl MONMy4YeHHs W MPUMEHEHHE (eHoa.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHuibHble COEMMHEHUS — albJErHAbl U KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHMJIBHOM Tpymmbl. ['oMojorudeckue psbl
aNbJIETUIOB U KETOHOB, o0mias Gopmyna, uzomepus U HoMeHKIaTypa. Ousndeckue CBONCTBA ajlbJAECTUAOB U KETOHOB. XUMUYECKHE CBOMCTBA
IBJICTUIOB U KETOHOB: peakuuu npucoearnHeHus. OKHCICHUE albJIeru0B, KaUeCTBEHHBIC PEaKIMK Ha anbaeruabl. CrocoObl MOMydYeHHs
NPUMEHEHHE alIbJCTH/I0B U KETOHOB.

OnHOOCHOBHBIE TMpefeNibHble KapOOHOBbIE KHCIOTHI. OCOOEHHOCTHM CTPOCHHUS MOJIEKY]T KapOOHOBBIX Kucior. M3omepus wu
HOMEHKJIaTypa. Du3nyecKkue CBOICTBA OJHOOCHOBHBIX IMpeNEibHBIX KapOOHOBBIX KHCIOT. BogoponHblie CBS3M MEXIy MOJEKyJIaMu
KapOOHOBBIX KHCJIOT. XWMHYECKHE CBOMCTBA: KHCIOTHBIE CBOWMCTBA, PEAKIMS ATEPUPHUKAINU, PEAKIHMH C YYAaCTHEM YTJIEBOJIOPOIHOTO
panukana. OcoOEHHOCTH CBOMCTB MYpaBbUHOW KUCIOTHI. [IOHSATHE O MPOU3BOIHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX 3¢dupax. MHOroodpasue
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTHM CBOMCTB HENpPEJENbHBIX U apOMATUYECKUX KapOOHOBBIX KHCJIOT, JUKAapOOHOBBIX KHCIOT,
TUAPOKCUKApOOHOBBIX KHUCTOT. [IpeacraBureny BBICHIMX KapOOHOBBIX KHUCJIOT: CTEAPUHOBAsA, MAaTbMUTHUHOBAS, OJEUHOBAS, JUHONEBAS,
aunonenoeas KucnoThl. CriocoObl MOJIy4eHUs: U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusle 3¢upsl. ['oMmonoruueckuii psia, odmas popmynna, H30MepHst 1 HOMEHKIaTypa. PU3nveckrne 1 XUMHYECKHE CBOMCTBA: THIPOIIU3
B KHCJION U IMIEIIOYHOHU CpeJie.

XKupsl. Crpoenue, puznyeckre 1 XMMUYECKHE CBOMCTBA XKHUPOB: TUAPOIN3 B KUCIOHN U 11esi0ouHOoN cpeie. OCOOEHHOCTH CBOMCTB KHUPOB,
COJIep KAIINX OCTATKU HEMPEIebHBIX KUPHBIX KUCIOT. JKUPHI B IpUpOIE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO0mras xapakrepucTika yriaeBojoB. Kimaccudukanus yrieBogoB (MOHO-, 1U- U MOJHMcaxapuabl). MoHOcaxapusl: TIHOK03a, (ppyKTo3a,
rajaktosa, pu0o3a, ne3okcupubo3a. duznueckue CBONCTBA M HaxoxjeHHe B mpupojae. DotocuHTe3. XHMMHYECKHE CBOWCTBA TJIHOKO3BI:
peakuuu C y4yacTHUEM CIHPTOBBIX U albJETHIHOW TPYIIN, CIIUPTOBOE M MOJIOUHOKHCIOE OpoxkeHue. IIpuMeHeHue riroko3bl, €€ 3HaueHUe B
KU3HEJEATENIbHOCTH opranu3ma. Jlucaxapuael: caxaposa, MaJIbTo3a M JIakTo3a. BoccTaHaBIuBaronye 1 HEBOCCTaHABIMBAIOIIME AUCAXAPUIBL.
I'maponu3 nucaxapunoB. Haxoxnenwe B mnpupoge u npuMmeHeHue. Ilommcaxapuapl: Kpaxmal, INIMKOTeH M Ie/umono3a. CTpoeHue
MaKpoOMOJIeKYyJl Kpaxmala, IJIMKOTeHa W LeJIrosio3bl. Pu3nueckrue CBOMCTBa Kpaxmaia M IEJUTI0N03bl. XMMHUECKHE CBOWCTBA KpaxMana:
TUAPOJIN3, KAaYECTBEHHAsI peaKkius ¢ MOJOM. XUMHUYECKHE CBOMCTBA LIEJUTIOJIO3BI: TUAPOJIN3, MOIydeHHue 3UpoB Hemoao3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKclepUMEeHTabHbIE METObl M3YUEHHsI BEIECTB M MX MPEBpAIllEHHI: paCTBOPUMOCTb pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE
JTaHOJIa C HAaTpUEeM, OKHCJIEHHE 3TWJIOBOTO CIHMpTa B albJETH] Ha pPACKaJEHHON MeJHOH MpPOBOJIOKE, OKUCIEHHE ATUIIOBOTO CIUpPTA
JUXpOMAaTOM Kanusi (BO3MOJKHO HCIOJIb30BaHHME BHJIEOMATEPHANIOB), KAUYECTBEHHbIE pEaKIMM Ha aJbJerujipl (¢ TUAPOKCUIOM
muammuHcepebpa(l) u ruapoxcunom meau(ll)), peakuust rauuepuna c ruapokcugom menu(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM



KHCIIOTBI, B3aUMO/JICIICTBHE pacTBOpa INIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumozaenicTBue Kkpaxmaia ¢ HOJIOM, PELICHHE SKCIIEPUMEHTAIbHBIX
3aga4 1o TemaM «CrupThl B heHomb», «KapooHoBbie KHCTOTHL. Cl0XKHBIE 3(DUPBI».

A3oTcoaep:xaniye opraHnyeckne coeiNHeHusl.

AMUHBI — OpraHu4ecKue npou3BoIHbIe aMmmMHaka. Kiaccudukanuus aMuHOB: anudarnyeckue U apoMaTHYeCKHe; IepBUYHbIE, BTOPUYHBIE
u Tperuunble. CTpoeHHe MoOJeKyn, oOmas ¢opMmyiaa, H30MepUs, HOMEHKIAaTypa M (Qu3Mueckue CBOHCTBA. XMMHUYECKOE CBOMCTBa
aMn(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWIMPOBAHME, B3aUMOJICHCTBHE MEPBHYHBIX AaMHHOB C a30THCTOM Kucinotoil. Comm
AIKWJIAMMOHMSL.

AHUIMH — IPEAICTaBUTEb AMUHOB apOMAaTH4YeCKOro psana. CtpoeHue aHwinHA. B3auMHOe BIMsSHUE TPYIIIT aTOMOB B MOJIEKYJIE AaHUJIMHA.
Oco0eHHOCTH XMMHYECKMX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOJYy4YeHHS U NMPUMEHEHHE anu(aTHdecKux
amuHOB. [lonyyeHne aHWIMHA U3 HUTPOOEH3011a.

AmuHokuciotel. Homenknarypa u uzomepus. OTAelbHbIE NPEACTABUTENN 0-aMUHOKUCIIOT: IVIMLUH, aJlaHuH. duU3ndecKkue CBOMCTBA
aMHHOKUCIIOT. XMMHYECKHE CBOMCTBa aMUHOKHCIIOT Kak aM()OTEpHBIX OPraHMYECKUX COEIMHEHUH, peaklius MOJMKOHIeHCAllul, 00pa30BaHKe
NENTUIHOM CBs3U. bruosornyeckoe 3HaueHUE aMUHOKUACIOT. CUHTE3 ¥ TUAPOIINA3 NIENTUIOB.

benku kak npupoanbie oauMepsl. [lepBudHas, BTOpUYHAs U TPEeTHYHAs CTPYKTypa 0enKkoB. XMMHUYECKHAE CBOMCTBA OEIKOB: THAPOIIN3,
JIeHaTypalysl, KaYeCTBEHHbIE PEAKIIMN HA OCJIKHU.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M UX INPEBpALeHUH: pacTBOpeHUE OENKOB B BOJE, JeHAaTypauus OElKOB IpH
HarpeBaHUU, BETHbIC PEAKIIMU Ha OJKH, pelIeHue SKCIEePUMEHTAIbHBIX 33/1a4 M0 TeMaM «A30Tco/eprKalllue OpraHnyecKre COeAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCIUHEHUI.

BbicokomouieKkyIsipHbIE COeTUHEHHUS.

OCHOBHBIE MOHATUSA XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAWHEHMI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH,
CpelHss MOJIeKyJsspHas Macca. OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U TOJIMKOHICHCALIMSL.

[Tonumepusle Marepuanbl. IlmactMaccel (HOAMATUIIEH, MOJIMIPONUIEH, MOJMBUHUIXJIOPUA, HOJUCTHPOJI, MOIMMETUIMETAKpUIIaT,
NOJIMKapOOHATHI, HOMUATUIIEHTepedTanar). Y TUIN3aus 1 nepepadoTka MjaacTHKa.

OnacToMepbl: HATYpaJIbHBIM KayuyK, CHHTETHYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIPEHOBBIH, H30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

BonokHa: HaTypaibHbI€ (XJIOMNOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BHCKO03a, alleTaTHOE BOJIOKHO), CHHTETHUYECKHE (KAallpOH U JIaBCaH).

[Tonmumepsl cienanbHOro Ha3HaueHus (TedioH, KeBap, AMEKTPONPOBOASIINE MOIUMEPDI, OMopa3iaraeMble MOJINMEpHI).

OKCHepUMEHTAIbHBIE METOJbl M3yYEHUS BELIECTB M UX MPEBPALIEHHUI: 03HAKOMIJIEHHE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKOB, PELIEHHE SKCIIEPUMEHTAIBHBIX 3aa4d 10 TeMe «Pacro3HaBaHue I1IacTMAcC U BOJIOKOH».

PacuérHble 3anaum.

Haxoxnenue momnexkynasipHOW (GopMyJibl OpraHMYECKOro COEAMHEHMSI MO0 MAacCCOBBIM JOJSM 3JEMEHTOB, BXOJSIIMX B €ro COCTasB,
HAXOXXJIEHWE MOJIEKYJISIPHOU (HOPMYJIBI OPraHUYECKOTO COCIMHEHHs MO Macce (00BEMY) MPOIYKTOB CrOpaHHs, MO KOJIMYECTBY BEIIECTBA



(Macce, 00bEMY) IPOAYKTOB PEAKLIUU W/WIN UCXOAHBIX BELIECTB, YCTAHOBICHUE CTPYKTYPHOH (hOPMYJIbl OPraHMUECKOro BEIECTBA HA OCHOBE
€ro XMMHUUYECKUX CBOMCTB WJIM CIIOCOOOB IOJIYYEHHUS, ONIPEAEIECHUE J10JIM BBIXO/A ITPOIYKTA PEAKLIMU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuszanus MeXIpeIMETHBIX CBSI3€H IIPU U3YYEHHUU OPraHUYecKod xumuu B 10 Kiacce OCyHIECTBIIACTCS 4YEpPE3 HCIOJIB30BAHHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHATUH, IPUHATHIX B OTAENbHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TMOHSTH: SBJICHUE, HAay4yHbIH (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukanus,
HaOJII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MO/IENb, MOJICJINPOBAHUE.

®dusmnka: Marepus, aroM, >JIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYNa, SHEPreTMYECKHil ypOBEHb, BEILECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHUE BELECTBA, (PU3NUECKUE BEIIMUUHBI, €AMHULBI U3MEPEHHsI, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kneTka, opranusm, 3KocucreMa, ouocgepa, MeTadoIu3M, HaClIeICTBEHHOCTb, aBTOTPO(QHBIN U TeTepOTPOMHBIN TUIl TUTAHUS,
OposxeHue, GOTOCUHTES, TbIXaHHUE, OCIIKH, YIIIEBO/bI, KHUPBI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI.

['eorpadus: none3Hble HCKONaeMble, TOIUIUBO.

TexHoNOrus: NUILEBbIE IPOLYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTAHMSA, MOIOIIUE CPEICTBA, MaTEpHalbl M3 MCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sep. XUMHUecKHi smeMeHT. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB, KBaHTOBBIE 4YHCIIA.
DHepreTHyeckre YpPOBHH W MOAYPOBHH. ATOMHbIe opOutanu. Kiaccudukais XAMHUYECKHX 3JeMeHTOB (S-, p-, d-, f-amementsr).
Pacripenenenue 3MeKTPOHOB MO aTOMHBIM OpPOHTANISAM. DJNEKTPOHHBIE KOHPUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOrO—4YeTBEPTOrO MEPHOJOB B
OCHOBHOM M BO30YXIEHHOM COCTOSIHUHU, AJIEKTPOHHBIE KOH(DUTYpallui HOHOB. DIEKTPOOTPUIIATETLHOCTD.

[lepuonuueckuii 3akoH u Ilepumommnueckas cuctema xummuueckux sneMeHToB [[.M. MenpeneeBa. CBsA3b NMEPHOAMYECKOTO 3aKOHA W
[lepnonnueckoid CHUCTEMBl XMMHYECKHUX 3JEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMICTB
XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB 110 TPYIMIaM U MepuoiaM. 3HaueHHe nepuoandeckoro 3akona J[.1.
Menpaeneena.

XuMu4deckasi CB3b. BUIBI XMMHUYECKOW CBSI3HM: KOBaJCHTHAsl, MOHHAS, MeTAIITHYecKas. MexaHu3mMbl 00pa30BaHMS KOBAJECHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEPTHUs U JUTHHA CBSI3U. [10ISIpHOCTD, HAMIPABJIEHHOCTh U HACKIIIIAEMOCTh KOBATEHTHOH cBsi3u. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMOJEKYISIPHbIE B3aUMOICHCTBUSI.



BaneHTHOCTh M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJ C MX I€OMETPHUUYECKUM CTPOEHUEM (Ha
pUMepe COSAMHCHHIA SJIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBineHne O KOMIUICKCHBIX coenuHeHUsX. COCTaB KOMIUIEKCHOTO HWOHA: KOMIUIEKCOOOpa3oBaTenb, JIMTaHABl. 3HAYCHHE
KOMIUIEKCHBIX coelMHeHUH. [loHATHE 0 KOOPAMHAIIMOHHOM XUMHUH.

BemectBa MOIEKyIpHOTO U HEMOJIEKYJIAPHOTO CTPOEHUs. THUIIBI KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne O OUCHEpCHBIX cUcTeMmax. VcTuHHBIE pacTBOpHL. lIpencraBieHne O KOWIOMAHBIX pacTBopax. CrocoObl BBIPAKECHUS
KOHIIEHTPAIlMU PAcTBOPOB: MAaccoBasi JOJS BEHIECTBAa B PACTBOpPE, MOJIApHAs KOHIEHTpamus. HackllmieHHbIE M HEHACHIIICHHBIE PacTBOPBI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOpPraHMYEeCKHX BEIIeCTB. TpHUBHANbHBIE HAa3BaHUS OTAEIBHBIX MPEACTABUTENCH HEOpPraHM4eCKHX
BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIM B HEOPraHWYECKOW W OPraHWYECKOW XWMHH. 3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAICHUS SHEPTUU MPU XUMUUYECKUX peakuusax. TernoBbie 3pPeKThl XUMHUECKUX peakiuid. TepMoXuMudeckue ypaBHEHHS.

CKOpoCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3lIU4YHBIX (aKTOpoB. ['OoMoreHHble M reTeporeHHsle peakuuu. Karamm3 u
KaTaJIn3aTOPHI.

OOpatuMbie U HEOOpaTUMBIC peakIuH. XUMHUYECKoe paBHOBecre. KOHcTaHTa XUMHUYECKOro paBHOBecHs. (DakTopbl, BIUSIOIMINAE HA
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS: TEMIIepaTypa, JaBjIeHHE U KOHIIEHTPAIlMU BEIIECTB, yyacTByOmuX B peakuuu. [Tpunnun Jle [larense.

OnekTponauTnueckas auccouuanus. CuiabHble U crnadbie dmekTponuThl. Ctenenpb aucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs,
HeWTpasbHasi, menounas. Bomopoansiii mokazarens (PH) pactBopa. ['uaponus coneid. Peakiiuu nonHoro oomeHa.

OKHCITUTEIIEHO-BOCCTAaHOBHUTEbHBIC peaknud. CTerneHb OKUCIeHUs. OKHCIUTENh W BOCCTAHOBHTEIb. [IpOIECCHl OKHUCICHUS W
BOCCTaHOBJICHHMsI. BaskHeH11IMie OKUCIUTENN U BOCCTAHOBUTEIH. METO/I SJIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIAaBOB BEIIECTB.

DKCTepUMEHTAIbHBIE METOIbl U3YUYCHHSI BEIIECTB U UX MPEBPAICHHI: pa3IoKeHUe IEPOKCHIa BOJOPOAa B IPUCYTCTBUH KaTalln3aTopa,
MOJICTTH KPUCTAUTHYECKUX PEIIETOK, NMPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, OINpeAelieHuEe CPElbl PaCTBOPOB C IMOMOINBIO WHIUKATOPOB,
W3YYCHUE BIUSHUS Pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOUW PEAKITUH U ITOJIOKCHHE XUMHUIECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenue HemetamwioB B Ilepuoanueckoit cucreme xumudeckux snemMeHToB J[.M. MenaeneeBa 1 0COOGHHOCTH CTPOEHHS UX aTOMOB.
®dusndecKkue CBOMNCTBA HEMETAIIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOPoia, cephl, pocdopa u yriaeposa).

Bonopon. [Monmydenue, ¢pusnueckne U XUMUYSCKUE CBOMCTBA: PEAKIIMU C METAIAaMU W HEMETaJJIaMHU, BOCCTAHOBUTEIIbHBIC CBOMCTBA.
I'mapunel. TormMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoze, CrocoObl MoiyueHus, (u3nuecKue U XUMHUYecKue cBoicTBa. ['anoreHoBomopoabl. BaxkHeiimme
KHCIIOPOJICOIePKAIITIE COSAMHEHHMSI TaloreHoB. JIabopaTopHbIe W MTPOMBIIIIICHHBIC CIIOCOOBI TIOyYeHUs TajJoreHoB. [I[puMeHeH e raloreHoB U
UX COeINHEHHUI.



Kucnopon, o3oH. JlaGopaTopHble M MNPOMBILIUICHHBIE CIOCOOBI MOJyueHUs Kucioponaa. dusmueckue M XHUMHUYECKHE CBOMCTBA U
IpUMEHEHHE KUCIOpo1a i 030Ha. OKCHIIBI U TIEPOKCHUIBI.

Cepa. Haxoxnenwe B mpHupoje, CHOCOOBI ModydeHHs, (pu3Mdeckue W Xumudeckue cpoiictBa. CepoBomopon, cynbuabl. OKcHa
cepoi(1V), okcua cepoi(VI). CepHucras u cepHas KUCIOTH U X coiau. OCOOCHHOCTH CBOWCTB CEpHOUM KUCIOTHL. [IpumeHeHue cepwl u eé
COCTUHEHUN.

AzoT. HaxoxxneHnue B mpupoje, CIOCOOBI MONy4eHUs, (pu3nuecKkue W XHMHUYECKHE CBOMCTBA. AMMMAaK, HUTpUAbL. OKCHABI a30Ta.
A3otHcTas U a30THast KUCIOTHI U MX cojid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpumeHeHue a3oTa W ero coeauHeHuu. A30THbBIC
yI0OpeHUsI.

®dochop. Haxoxaenue B npupoie, CnocoObl mojayueHus, puzndeckue u xumudeckue ceorictBa. @ochuasl u Gpochun. Oxcuasr Gocdopa,
docdopnas kucinora u eé comu. [Ipumenenue Gochopa u ero coequaenmit. PochopHbie YI0OpECHHUS.

VYrnepon, HaxoxIeHHE B MpHpoJe. AJUIOTponHble Moaupukanuu. Du3ndeckne MW XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB,
oOpazoBanHbix yriaeponoMm. Okcun yraepoaa(ll), okcun yrnepona(lV), yronbHas kuciota U €€ coiau. AKTUBUPOBAHHBIN yrolb, aacopOLusl.
Oymiepensl, TpadeH, yriaepoaHbie HaHOTPYOKU. [IprMeHneHne npocThIX BEIECTB, 00pa30BaHHBIX YIIEPOIOM, U €r0 COSTUHEHU.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MmoxydeHus, pusndeckne n xumudeckue cBoiictBa. Oxcua kpemuusi(1V), kpemHHueBas
KHCIIOTA, CHIIMKATHL. [IpuMeHenne KpeMHus U ero coequHeHnit. CTeKI10, ero MmojydyeHne, BUIbI CTEKIIA.

[Tonoxxenue meramwioB B Ilepuonuyeckoil cucreMe XUMUYECKUX 3JeMEHTOB. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JIOYEK aTOMOB
MeTaisioB. O6mue ¢puznueckrue cBoiicTBa MeTaioB. [I[puMeHenne MeTamioB B ObITY U TexHUKe. CIIaBbl METAJIOB.

DIEKTPOXUMHUECKUH sl HANpsDKEHUH MeTauioB. OO0mue crnocoObl MOMYYeHHsT METALIOB: THIPOMETAJUTYPTHsl, THPOMETAILTYPTrHs,
anekTpoMeTamutyprus. [TorsTue o koppo3uu MetaiioB. CriocoObl 3alUTH OT KOPPO3HH.

OO6mas xapaktepuctrka metauioB |A-rpynmbl [lepuoanueckoil cucteMbl XMMUYECKHX SJ€MEHTOB. Harpuit u kanwii: momydeHwue,
buznyecKkre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COSAMHEHHIH.

O6mas xapakrepuctuka MetamwioB ||A-rpynmel [leprogudeckoit cucTeMbl XUMHUYECKUX 3JI€MEHTOB. MarHuil M KaJblMii: MOTy4YeHHE,
¢u3nUecKre U XMMHYECKHE CBOWCTBA, TPHUMEHEHHE IPOCTHIX BEIIECTB M UX COSTMHEHUH. JKECTKOCTH BOBI M CITOCOOKI €€ yCTpaHeHUs!.

AnoMUHUER: TIoNydeHHe, (pU3uvecKre U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOTO BEIIECTBA M €ro CoequHEeHH. AM(pOTepHBIE
CBOICTBa OKCHJIA U THAPOKCUIA ATFOMUHUS, THAPOKCOKOMILIEKCHI aTFOMUHUS.

OO61mas xapakTepucTHKa MeTauioB no0ouHbix noarpynin (b-rpynmn) [lepuonnyeckoil cucTeMbl XUMHUECKHUX 3JIEMEHTOB.

duznyeckue 1 XUMUYECKHE CBOMCTBA XpoMa U ero coeanHeHni. Oxcuasl u rugpokcu sl xpoma(ll), xpoma(lll) u xpoma(V1). Xpomatsr u
JTUXPOMATHI, UX OKHCIUTENbHbIE cBOMCTBA. [lonydyeHre u mpuMeHeHne Xpoma.

dusnueckue ¥ XUMHUYECKHE CBOWCTBA MapraHiia W ero coeauHeHwil. Baxheiimmue coenunenus wapranma(ll), mapranna(lV),
mapranna(V1) u mapranua(VIl). Ilepmanranar kamausi, ero OKUCIUTENbHBIE CBOICTBA.



dusnyeckue 1 XUMUYECKHE CBOMCTBA XkKeje3a U ero coeauHenuit. Oxkcuapl, ruapokcubl U conn xeneza(ll) u sxeneza(lll). Ilonyuenne u
IPUMEHEHHUE JKEJe3a U €ro CIIJIaBOB.

Pu3nyecKnue 1 XUMHAYECKHE CBOMCTBA MEIM U €€ coeAuHeHM. [loryyenrne u npuMeHeHre MeIU U €€ COEIMHEHU .

[{uuk: nomydyenue, pu3nUecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHbIE CBOMCTBA OKCHUIA U THJIPOKCHUA IIUHKA, TUAPOKCOKOMILIICKCHI
nuHKa. [I[puMenenue MHKa U €ro COeTUHEHUH.

DKCepUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M WX TMPEBpAIlCHUN: H3ydeHHe oOpa3loB HEMETAJJIOB, TOpeHue cepwl, gocdopa,
JKele3a, MarHusi B KUCIIOPO/Ie, U3YYCeHHE KOJUIEKINN «MeTaJTbl U CIUIABBI», B3AMMOJCHCTBUE IIEIOYHBIX M MIEIOYHO3EMEIbHBIX METAJIOB C
BO/ION (BO3MOKHO MCIOJIb30BaHUE BHUJICOMATEPHANIOB), B3aUMOJICHCTBUE LIMHKA M )KeJie3a ¢ pacCTBOPAMHU KHCIOT M IIEJoYeil, KaueCTBEHHbIE
peakuu Ha HEOPraHWYeCKUEe aHUOHBI, KaTMOH BOAOPOJAa M KAaTHOHBI METAJIJIOB, B3aUMOJICEHCTBUE THAPOKCHIOB aFOMUHUS U ILIMHKA C
pacTBOpaMu KHUCIIOT U IIEI0YCH, pelIeHUE IKCIIEPUMEHTAILHBIX 33134 1o TeMaM «[ amorensi», «Cepa u e€ coenuHeHus», «A30T u hocdop u
WX COCJIMHCHUs», «MeTauTbl TIIaBHBIX MOATPYII», «MeTauibl TOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B obecrieyeHM yCTOMYUBOTO pa3BUTH YelnoBeuecTBa. [IoHATHE 0 HayuHBIX METOAAaX MO3HAHUSA U METOJIOJIOTUH HAYYHOTO
uccienoBanus. HayqHple IPUHIMIIBEI OPTAaHU3AIMHA XUMAYECKOTO MTPOU3BOCTBA. [IpOMBINIIICHHBIE CITOCOOBI TIOTYYCHHS BAKHEHIIIMX BEIIESCTB
(Ha mpuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KUCIOThI, MeTaHoJa). [IpoMBITIIIEHHBIE CITOCOOBI MOJTYYESHUST METALIOB U CILUIAaBOB. XMMHUECKOE
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl U ero MociencTBUsA. Ponb XxuMuu B 00ecrie4eHnn YHEPreTHUeCKOi 0e30M1acCHOCTH.

XuMus U 300poBbe dYenoBeka. JlekapcTBeHHble cpencTBa. I[IpaBuiia Mcronb3oBaHHS JIEKAPCTBEHHBIX MpenaparoB. Ponb xumuu B
Pa3BUTHU MEIHIIHHEIL.

XVMUS TUTIHA: OCHOBHBIE KOMITOHEHTBI, TTUIIEBHIE T00aBKU. Poih XMMUHM B 00eCTICUeHNH TTUIIIEBOH OE30ITaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beiroBas xumus. [IpaBuna 6e30macHOr0 MCHONB30BaHUS MPENapaToB OBITOBOW XUMHUU B
MOBCEIHEBHOM JKU3HH.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMUS B CETBCKOM X03sticTBe. OpraHnYecKre 1 MHHEPATbHBIE YI0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTepHalibl, KPACKHU, CTEKIIO, KepaMuKa. MaTepuaisl A SIeKTpOHUKU. HaHOTeXHOTOoTHH.

Pacuérnbie 3anaun.

PacuéTei: Maccel BemecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOIIUX B
peaKIu BEIIeCTB, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIM OJHO W3 BEIIECTB MMEET MpUMECcH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIIM OJTHO U3 BEIIECTB JIaHO B BHJIE pacTBOPA C ONpeAeNEHHONW MacCOBOH J10JIel PacTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIU M MOJISIPHOW KOHIIEHTPAIIUU BEIIECTBA B PACTBOPE, TOJIU BBIXO/1a MPOIYKTA PEAKIIUU OT TEOPETUIECKH BO3MOMXKHOTO.

MexnpenMeTHbIE CBS3H.



Peanuzamuss MEXNpeIMETHBIX CBSI3ed IPU HM3YyYCHHH OOINEW W HeopraHuyeckod XuMuu B 11 Kjacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHITHHA, MPUHATHIX B OTICIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SIBJICHUE, HAy4yHbIA (akT, TUIIOTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIaccU(pUKalUs,
NePUOANYHOCTb, HAOIIOIECHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJICINPOBAHHUE.

®dusnka: MaTepusi, MUKPOMHUpP, MAaKpOMHp, aTrOM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TONBI, PAJUOAKTUBHOCTb, MOJIEKYIa,
OHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE BEIIECTBA, WICANBbHBIN Ta3, (U3MUECKUE BEIUYWHBI, CIMHUIIBI
U3MEPEHUs], CKOPOCTh, SHEPT U, Macca.

buonorus: kierka, opranusm, skocucrema, ouocdepa, MeTadboan3M, MaKpo- U MUKPOAJIEMEHTBI, OCIIKH, KUPbI, YIIIEBObl, HYKICUHOBBIC
KHCIIOTHI, PepMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M IMIOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus:: XUMU4YecKasi IPOMBILUIEHHOCTh, METAJUTYprusi, CTPOUTENbHBIE MaTepHAalIbl, CEIbCKOXO3SIMCTBEHHOE MPOM3BOACTBO, MHINEBAS
MPOMBINIICHHOCTh, (apMaleBTu4Yeckasi MPOMBIIUIEHHOCTh, MMPOU3BOJICTBO KOCMETUYECKUX MPENaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJiOB, FEKTPOHHAS IPOMBIIIIEHHOCTh,HAHOTEXHOJIOTUH.

[INTAHAPYEMBIE PE3VJIbTATbBI OCBOEHHMA ITPOIT'PAMMBLI 110 XUMKWHN HA VYIJIYBJIIEHHOM YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUM € CHCTEMHO-AEATENBHOCTHBIM MOAXOJAOM B CTPYKTYPE JIMUHOCTHBIX PE3YJbTATOB OCBOEHUS MpeAameTa «XUMHsS» Ha
YPOBHE CpenHero ooiero oOpa3oBaHUsl BBIAENEHBI CIEAYIONIUE COCTABISIONIUE: OCO3HAHHE OOYYAIOIIMMHUCA POCCUUCKOW Tpa)KTaHCKOU
NICHTUYHOCTHU, 'OTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTU U CaMOOHpC)IeHeHI/IIO; HaJIMYUC MOTHUBAIIUU K O6y‘~I€HI/IIO; TOTOBHOCTHh U
CHOCO6HOCTB 06yqa101111/1xc;1 pyKOBOI[CTBOBaTI:CSI HpI/IHSITBIMI/I B 06HIGCTBC HpaBI/IHaMI/I nu HOpMaMI/I INOBCACHUS, HAJINYHUC HpaBOCOSHaHI/Iﬂ,
9KOJIOTHYECKOHN KYIbTYphI; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTD KU3HEHHBIE TITAHBI.

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMHUPOBAHHOCTH OMbITA MO3HABATENbHON M MPAKTUYECKOM
JIESATETLHOCTH O0YUYaIOIIMXCS B MPOIECCE peaTn3aiii 00pa30BaTeIbHOMN NeITeTbHOCTH.

JInaHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPaXaroT CPOPMUPOBAHHOCTH ONBITa MO3HABATENbHON M MPAaKTUYECKOU
JESTENIbHOCTH 00YJaIOIIUXCS B TIpOIlecce peann3anun 00pa3oBaTebHOM eI TEIBHOCTH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHUS 00Y4alOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEN, YBaXKEHUS K 3aKOHY U MPaBOMOPSIKY;

Hpe,Z[CTaBJ'IeHI/ISI O COIIMAJIbHBIX HOpMaX 158 npaBI/max MCIKIINYHOCTHBIX OTHOI_HeHI/Iﬁ B KOJIJICKTUBCEC,



TOTOBHOCTU K COBMECTHOM TBOPUYECKOM AESITETLHOCTU MPU CO3JAaHUU YUEOHBIX MPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIbHBIX 3a/a4,
BBITIOJIHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl APYTHX IMPHU aHAIW3E PA3JIMYHBIX BUJIOB y4eOHOM
eI TEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU XUMUU;

YBaKCHHSI K TIPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPHUIIOKECHUS XUMUU, OCO3HAHHS TOTO, YTO JAHHBIE HAYKU €CTh
pe3yNbTaT ATUTENbHBIX HAOII0eHUH, KPOMOTIMBBIX KCIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U IPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYSHUH M MOCIEAYIOUIEM aHAIU3e HH(OPMALIUU O MEPEIOBBIX TOCTUKEHUSX COBPEMEHHON
OTCYCCTBCHHOM XVMHUU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWHU, CBS3aHHbIE C XMMHYECKUMH SIBICHHUSIMH, U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE U TMOCTYNKU CBOMX TOBAPHUINEH C MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U C yUETOM
OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHUMaHUs IIEHHOCTEW 370pOBOTO W 0€30MacHOro oOpasza KU3HM, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY
(GU3UIECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroeHusI MpaBuil 0€301acHOro 0OpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHON KHU3HU, B TPYIOBOU JAESITENbHOCTH;

MOHMMAaHHUS [IEHHOCTH MPABUJI WHIAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B CUTYAIHUSIX, YIPOXKAIOIIUX 3JOPOBBIO U
JKU3HU JTIIOEH;

OCO3HAHUS MOCJIEICTBUIN U HETIPUATUSI BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENBCKON NIeATEIbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUYECKOM W APYrUX
BHJIaX JCSATEIHHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 COIIMAIbHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUI0 Tpodeccuil pa3indHOro poja, B TOM YHCIIe Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU T10
XUMUH;

YBaXXEHUS K TPYAY, JIOAIM TPYyJa U pe3yJbTaTaM TPYIOBOH JCSITEIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJIbHOW TPacKTOPHH 0Opa3oBaHus, Oyaymied npodeccuu U pean3anuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMHH, HMHTEPECOB M MOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH I1eJIeCO00Pa3HOr0 OTHOIICHHSI K IPUPOC KaK HCTOYHUKY CYIIECTBOBAHMSI )KU3HU Ha 3eMJIe;

MOHUMaHUs TJ00aJTLHOTO XapakTepa IKOJOTHYECKHUX IPOOJIeM, BIUSHUS SKOHOMHYECKHX TPOIECCOB HA COCTOSIHUE MPUPOTHON M
COLIMAJIBHON CPENBL;

OCO3HaHUS HEOOXOIMMOCTH UCTIOL30BaHUS JOCTHKCHUN XUMHH TSI PEIICHUST BOIIPOCOB PAI[MOHATIHLHOTO MIPUPOIONOIB30BAHUS;

AKTHBHOTO HENPUATHS JEHCTBUM, TMPUHOCAIIUX BpEJ OKPY)KAIOIIEH MPUPOJHON Cpelie, YMEHHUS IMPOTHO3UPOBATH HEOJIAronpHUsTHHIE
9KOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMACMBIX ACHCTBUI U IIPEIOTBpaIIaTh UX;

HaJUYHs Pa3BUTOTO IKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHUYECKOW KYJIbTYpHI, OIbITA JEITEILHOCTH IKOJOTHYECKON HANpaBIEHHOCTH,
YMCHHSI PYKOBOJICTBOBATHCS MMH B TI03HABATEIHHOW, KOMMYHHKATHBHOW M COIMAIBLHOW IPAKTUKE, CIIOCOOHOCTH M YMCHHSI AKTHUBHO
MIPOTHBOCTOSATh HUJICOJIOTHH XeMO(hOoOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CIENU(UKA XUMHUHM KaK HAayKH, OCO3HaHHS ¢ poiid B (JOPMUPOBAHHH PAMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3IaHHUH
[EJIOCTHOTO TMPEACTaBICHHUS 00 OKpYKAIoIEM MHUpe KaK O €AMHCTBE MPHUPOJABI M YEIOBEKa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH M
PEIICHUH TIPOOJIEM COXPAHSHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JJIsl COBPEMEHHOM ITUBUIN3AINH: B €€ TYMaHUCTHUYECKOW HAMPABICHHOCTH U BAKHOW POJIU
B CO3/IaHUU HOBOM 0a3bl MaTepUaTbHON KYJIBTYPhI, B PEIIEHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKON, MHUIINEBOM W HSKOJOTMUYECKON O€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, OOECIEeYeHUH YCIOBHM YCHEIIHOTO Tpyda H
9KOJIOTHYECKH KOM(OPTHOMH JKU3HH KaKJOTO YJeHa 00IIecTBa,

€CTECTBEHHO-HAYYHON IPaMOTHOCTU: TOHUMAHUS CYIITHOCTH METOJ/IOB TTO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
WCIIOJIH30BATh TMOTyYaeMble 3HAHUS U1l aHATU3a U OOBSICHEHUS SBJICHUM OKPYXKAIOMIETO MUpa M MPOUCXOISIIUX B HEM MU3MEHEHUU, YMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LEJIbI0 TOTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS JUISI PEIICHHUS TPOOJIeM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K TO3HAHUIO, HCCIIE0BATEIBCKOM TSI TEIIBHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax mpodecCHOHATBHON AeITeTbHOCTH

METAIIPEIMETHBIE PE3YJIBTATBI



MertanpeaMeTHbIC PE3yIbTaThl OCBOCHUS ITPOTPAMMBI 110 XMMHUHU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMs BKIIOYAIOT:

3HaUMMBbIC i1 (POPMHUPOBAHHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXKIUCIUIUTMHAPHBIC (MEXIPEeIMETHBIC) OOIIeHAYUYHbIC TOHSTHS,
OTpaKaroIKe IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U CHCHH(HUKY METOJOB IMO3HAHUS, WCIOIh3yeMbIX B €CTECTBCHHBIX HayKax (Marepws,
BEIIIECTBO, DHEPIus, SBJICHUE, MPOIECC, CUCTEMa, HAaydHbIH (aKT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICIOBaHUE,
HaOJI0ZICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUEC);

VHHUBEpCalIbHbIC YyUeOHBbIC JCHCTBHUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), oOecmednBammue (HOpMHpPOBAHHE
(GYHKIIMOHATLHOW TPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyYarOIIiXCs;

CITOCOOHOCTH 00YYAIOIINUXCS MCTIOIB30BaTh OCBOCHHBIE MEXIUCIIMIUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JICUCTBHUS B TO3HABATEILHOU U COLIMAIBHOMN ITPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBLHBIMH YyYeOHBIMU ITO3HABATEIBHBIMU, KOMMYHHUKATHBHBIMU H
pPeryJIsSTUBHBIMU JICHCTBHUIMHU.

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaTM3UPOBATH IPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTpEAeNATh ILeNu JEeATENIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HUX JOCTHXKEHUSA, COOTHOCHTH PE3yJIbTaThbl JEATEIbHOCTH C
MOCTABJICHHBIMH IICIISIMHU;

HCIIOJIB30BAaTh IMPU OCBOCHUH 3HaHUU HpI/IéMI)I JIOTUYCCKOI'0 MBIINIJICHUA: BBIACIATE XAPAKTCPHBIC MPU3HAKN HOHATHHU U YCTaHAaBJIMBATb
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBECTCTBYIOUINUEC MMOHATHUA IJIA O6T)$ICHCHI/I$[ OTACJIBHBIX (1)aKTOB n SIBJ'IGHI/II\/’I;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3YYaeMbIMU SIBJICHHUSIMH;

CTPOUTH JIOTUYCCKHUE PaCCYKACHUA (I/IHILYKTI/IBHI)IG, JACAYKTUBHBIC, I10 aHa.TIOFI/II/I), BBIABJIAATE 3aKOHOMCPHOCTH W IPOTHUBOPCUUA B
pacCMaTpUBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBOBI U 3aKJIFOUYCHU I,

NPUMEHSTh B MPOIECCe IMO3HAHUS HCIOJb3yeMble B XHMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3oBbIBATh MOJAEIbHBIC
MPEJICTAaBICHUS — XUMUYECKHUI 3HAaK (CUMBOII) dJIEMEHTa, XUMHUUYecKas popMylia, ypaBHEHHE XMMHUECKON peakluy — MPU PEHIeHUH y4eOHBIX
MMO3HABATCIbHBIX M MPAKTUYCCKHUX 3aJdad, NPUMCHATH HA3BAHHBIC MOACIBHBIC MNPEACTABICHUSA JISA BBIABICHHA XapaKTCPHBIX IMPU3HAKOB
HN3Yy4aCMBIX BCHICCTB U XUMHYCCKUX peaKum‘/'I.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dbopMynupoBaTh ENH U 33aJa4d WCCIIETOBAHMS, HCIOJIB30BAaTh IMOCTABIEHHBIE UM CAMOCTOSITENTLHO C(HOPMYITHpPOBAHHBIE BOIPOCHI B
Ka4uCCTBC MHCTPYMCHTA IMO3HAHWUA U OCHOBBI JJI1 (bOpMI/IpOBaHI/ISI THUIIOTE3EI 110 MMPOBEPKE MPAaBHUIIBHOCTU BBICKA3BIBACMBIX CY)I(JIGHI/II;'I;



BJIAJICTh HABBIKAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHHUS M MPOBEACHUS YYCHHYECKHX OSKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMCHHS
HaOJII0aTh 32 XOJIOM IpOIecca, CAMOCTOSITEIBHO MPOTHO3HPOBATH €r0 pe3yibTar, (GOPMYIHUPOBAaTh O00OOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAHHBIM OTUYET O MPOAETaHHOH padoTe;

npuoOpeTaTh OMBIT YYCHHYECKOW MCCIENOBATEIbCKOW W TPOCKTHOW MACATEIBHOCTH, HPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS IIPAKTUYECKUX 33/1a4, IPUMECHEHUIO Pa3IMUHBIX METOJIOB MTO3HAHUSI.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHUKAX WH(POpMAU (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa XUMHUECKOTO COACPIKAHMSI, CIIPAaBOYHBIC
nocoOusi, pecypcsl MHTepHEeTa), aHAIM3UPOBaTh WHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM TPEACTABICHUS, KPUTUYSCKH OLCHHBATH €
JIOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(bopMyIMpOBaTh 3ampPOChl M MPUMEHSITH PA3IMYHBIC METOMIBI IPH TMOWCKE W OTOOpe WMHGOpPMAIHMH, HEOOXOAMMOHN ISl BBITIOTHCHHS
y4eOHBIX 3a7a4 ONpeeNEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOJIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeicTaBicHus nHpopManuu (CXeMbl, TpaQUKH, JUarpaMMbl, TaOJIUIbI, PUCYHKH U
Jpyrue);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpelIcTBa Npu paboTe ¢ XUMHYECKOW WH(OpMammel: MPUMEHSITh MEXIPEIMETHBIC
(pusmyeckue U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIISTHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—ll)le JeHCTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOi TeMbI B XOJ€ TUAIOTa U/UJIH TUCKYCCHH, BHICKA3bIBAaTh UaeH, GOPMYIUPOBATH CBOU
MPEAJIOKEHUSI OTHOCUTEIBHO BBINOJHEHUS MTPEAJIOKEHHOM 3a7]aut; BBICTYNATh C MPE3EHTAMEN Pe3yJIbTaTOB [103HABATEIBHOU JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MU COBMECTHO CO CBEPCTHUKAMU MPH BBHITOTHEHUH XUMUYECKOTO SKCIIEPUMEHTA, IPAKTHUECKON paboThI 1O
HCCJICIOBAaHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, pealIU3alii YIeOHOT0 MPOEKTa, U (POPMYIUPOBATH BHIBOJBI IO Pe3yIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0JI€ OOCYKICHUSI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

CaMOCTOSITENIHO TUIAHUPOBAThH U OCYIIECTBIISATH CBOIO [TO3HABATENIBHYIO AEATENBHOCTD, ONPEAEIIssl €€ LEIN U 3aa4i, KOHTPOJIUPOBATh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAaraeMblii alfOPUTM JEHCTBUN MpU BHIIOJHEHUH YYEOHBIX M HCCIEAI0BATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3pPEKTUBHBIN cTOCOO UX PELIeHUs C YUETOM MOIYYEHHUS] HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKLUsX;



OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS IMPOrPaMMbI MO XMUMHHM Ha YriIyOJEHHOM ypOBHE Ha YPOBHE CpelHero oOmiero oOpa3oBaHUS
BKJTIIOYAIOT crenuduyeckue s yueOHOTo mpeaMeTa « XUMUs Hay4dHbIe 3HaHUS, YMEHHS M CIIOCOOBI ISHCTBUI IO OCBOSHHIO, HHTEPIIPETAIIN
U 1IpeoOpa30BaHUI0 3HAHHUM, BUJBI JESITEIBHOCTH IO IMOJIYUYEHHIO HOBOTO 3HAHHS M MPUMEHEHHIO 3HAHUH B PA3JIMYHBIX yUYEOHBIX CUTYalHsX, a
TaK)K€ B PEAJIbHBIX KU3HEHHBIX CUTYALMSX, CBA3AHHBIX C XUMUEH. B mporpaMMe no XuMuu npeaMeTHbIE pe3yJIbTaThl IPEACTABICHBI 110 TOJaM
U3Y4YECHUSI.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:

c(OPMHUPOBAHHOCTh TIPE/ICTABICHUI: O MECTe M 3HAYCHWH OPraHMYECKOW XMMHUH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojH B
00ECIIeYeHNN YCTOMUMBOTO PA3BUTHUSI YEJIOBEYECTBA B PEIICHUH NPOOJIEM SKOJIOTUYECKOH, SHEPreTHUECKOW M NMHUIIEBON OE30MacHOCTH, B
Pa3sBUTHU MEIMLUHBI, CO3JJAHUH HOBBIX MAaTEepHaJiOB, HOBBIX HCTOYHUKOB 3HEPIUH, B 00€CHEUEHUH PallMOHAIBHOI'O IPUPOIONOIb30BAHUS, B
(OpMHPOBAHUN MUPOBO33PEHUS U OOILEH KyJIbTYphl YEJIOBEKa, a TAKXkKe HKOJOIMUECKH OOOCHOBAaHHOI'O OTHOILEHHS K CBOEMY 3/10pOBbIO U
MPUPOJHOM CpelIE;

BJIAJICHHE CHCTEMOW XWMHUYECKUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIINE MOHATUS — XMMUYECKUU DJIEMEHT, aTOM, SIpO H
JJIEKTpOHHAs 000JI04Ka aroma, S-, P-, d-aTOMHBIE OpOHMTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aroMa, TMOpUAW3aIMs aTOMHBIX
opOuTanel, MOH, MOJEKyja, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHCIIEHUS, XMMHUYEcKas CBA3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBI O00BEM, YITIEpOAHBIM CKeneT, (DyHKIMOHANbHAs TpYyMNa, paiukall, CTPYKTypHbIE (GopMylnbl (pa3BEpHYTHIE, COKpaLIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M TPOCTPAHCTBEHHas (TeoMeTpuyecKas, ONTHYECKas), W30Mepbl, TOMOJIOTUYECKUN pPsijI, TOMOJIOTH,
YTJIEBOAOPOBI, KHCIOPO- U a30TCOJIEpIKAIINE OPTaHMYECKUE COCTUHEHHsI, MOHOMEp, TOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE
COEZIMHEHUS; TEOPHH, 3aKOHBI (mepuoanyeckuii 3akon J{. . MenneneeBa, Teopust CTpoeHus: opranndeckux Beuiects A. M. bytnepoBa, 3akoH
COXpPaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBpAIlleHHs] SHEPTUU MPU XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
S3BIK  XMMHH, MHPOBO33PEHYECKHE 3HAHUS, JIeKallie B OCHOBE MOHWMAHHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SIBICHUH;,
NPEJICTAaBICHUS O MEXaHU3MaX XMMHUYECKHX PEaKIHid, TEPMOAMHAMUYECKNX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3aHMHOM
BIMSHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYJNax (MHIYKTUBHBIM M Me3oMepHbId 3¢ dektsr, opuentantsl | u Il pona); dakromoruueckue
CBEJICHUS O CBOMCTBaxX, COCTaBe, MOJIyUEHHH U 0€30MacHOM MCIOJIb30BAaHUM BaKHEHIIUX OPraHMUYECKUX BEIECTB B OBITY M NMPaKTHYECKOU
NeSITEIPHOCTH YeJIOBeKa, OOMIMX HAYYHBIX NMPHHIMIAX XUMHUYECKOTO TPOU3BOJCTBA (HA MPHUMEpEe NMPOU3BOACTBA METAHONA, MepepabdOTKU
HeDTH);



C(OPMHPOBAHHOCTh yYMEHUH: BBIABIATH XapaKTE€pHblE MPU3HAKU TOHATHHA, YCTaHABIMBAaTb HUX B3aMMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOILIME IIOHATHS [IPH ONIMCAHUM COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCIUHEHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMUUYECKYIO CUMBOJIMKY Ul COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(opMys1 OpraHUYEeCKHUX BEILECTB;

COCTaBJIAITh YPaBHEHUSI XUMUYECKUX PEAKIMI U pacKphIBaTh UX CYIIHOCTb: OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIMid, peakiuii HOHHOTO oOMeHa MyTEM COCTABICHHS WX MOJHBIX M COKPAIIEHHBIX MOHHBIX
ypaBHEHUH;

U3rOTaBJIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB AJIS MIUTFOCTPALIMU UX XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI: YCTaHABJIMBATH IPUHAJUICKHOCTh M3YUYEHHBIX OPraHUYECKUX BELIECTB 10 UX COCTaBYy M CTPOEHHUIO K
onpeAeIEHHOMY KIIACcCy/TPYIIe COSAMHCHUN, TaBaTh UM Ha3BaHUS M0 cuctemarndeckoir HomeHkiarype (IUPAC) u mpuBOIuTh TpHUBHAIILHEIC
Ha3BaHUs Ui OTJENbHBIX IPEICTaBUTENEH OPraHMYeCKUX BELIECTB (STWIIEH, AalleTUIEH, TOJYOJ, IJIMIEpPUH, 3TUJICHIJIUKOJNb, (HEeHOI,
dopmanbaeru, aneTaabAeru]l, aleToH, MypaBbHHAas KHCIOTA, YKCYCHas KHUCIIOTa, CTE€apUHOBAas, OJIEMHOBAas, MAJIbMUTHUHOBAs KHCIIOTHI,
[JIMLIMH, aJlaHuH, MaJIbT03a, (PpyKTO3a, aHWIMH, JUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEIEIIATh BUA XUMUUYECKOMN CBA3H B OPraHUYECKUX COCTUHEHUSIX (KOBaJIEHTHAsl U MOHHAs CBSI3b, G- U T-
CB$13b, BOJJOPOJIHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MOJOXKEHHUS TEOPUHM CTPOEHUsS OpraHudeckux BemecTB A. M. ByrtiepoBa /i 00bsCHEHMS
3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA TUIHMYHBIX NpPEACTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJKAHOB, IUKJIOAJIKAHOB, AJKEHOB, AJIKaJMEHOB, AJIKWHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
CIHPTOB, AJBJETHI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOECAMHEHUH W aMMHOB, aMHUHOKHUCIIOT,
0eNKoB, YIieBOJ0B (MOHO-, M- U MOJMCAXapHJIOB), WILIIOCTPUPOBATh M€HETUUYECKYIO CBSI3b MEXKIY HHUMH yYPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHMsI TOATBEPXKJIaTh Ha KOHKPETHBIX MpPHUMEpax XapakTep 3aBHUCHUMOCTU PpEaKIMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COEJUHEHUM OT KPaTHOCTH M THUIAa KOBAJEHTHOW CBs3U (G- M T-CBSA3M), B3aMMHOTO BIHMSHHMS aTOMOB M TPYII aTOMOB B
MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTE€pPU30BaTh UCTOYHHUKHU YTJIIEBOJIOPOAHOIO ChIPbsl (HEPTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTHUECKOE MPUMEHEHHE TPOIyKTOB epepadoTKH;

c(OPMHPOBAHHOCTh BJAJCHUS] CHCTEMOM 3HAaHMM O €CTeCTBEHHO-HAYYHBIX METOAAX IIO3HAHUS — HAONIOJICHUH, W3MEPEHUH,
MOJIETUPOBAaHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,



C(OPMHUPOBAHHOCTh YMEHUS NPUMEHATh OCHOBHBIC OIEpALMM MBICIUTEIbHON JEATEIbHOCTH — aHaJU3 M CUHTE3, CPaBHEHUE,
000011eHNe, CUCTEMATH3AIIHIO, BBISIBIICHUE TPUYNHHO-CIICICTBEHHBIX CBSA3EH — AJISl H3yUCHHUsI CBOMCTB BEILIECTB U XMMUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aHMMOCBS3b XMMUYECKUX 3HAHUN C TMOHATHAMHU U NPEICTABICHUSMHU APYIHX €CTECTBEHHO-
HaY4HBIX IIPEIMETOB /Js Oosiee OCO3HAHHOTO MOHUMAHHUS CYIIHOCTH MaTepUaIbHOTO €JMHCTBAa MHUPA, MCII0JIb30BaTh CUCTEMHbIE 3HAHUS IO
OpPraHMYeCKON XUMMHU AJ1s1 OOBSACHEHHS U IPOTHO3UPOBAHUS SIBIEHUH, HUMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOAY;

c(OPMHUPOBAHHOCTh YMEHUI: TPOBOIUTH PACUETHI 10 XUMUYECKUM (pOpMyNiaM U ypaBHEHHUSM XUMHUYECKUX PEAKIM ¢ UCIOIb30BaHUEM
¢u3nueckux BeaMUUH (Macca, 00bEM ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacU&ThI MO
HaXO0XKJCHUI0O XUMUYECKOH (pOpMyJIbl BEIIeCTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHUs, INIOTHOCTH
ra3o00pa3HbIX BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJTH3UPOBATH M OICHUBATH C MO3HMIMN KOJIOTMYECKON O€30MacCHOCTH IOCIIEACTBUS
OBITOBOM M TIPOHM3BOJICTBEHHOHN NEATEIBLHOCTH YEJIOBEKA, CBS3aHHOW C ImepepabOTKOW BEIIECTB, MCIOJIB30BATH IOJNYYCHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX pEeIIeHUH POo6IeM B CUTYaALUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTb YMEHMI: CAaMOCTOSITEIBHO IJIAHUPOBATh U MPOBOANUTh XMMUYECKUNA 3KCIIEPUMEHT (IIOJydeHHUE U U3yUYEHUE CBOICTB
OpPraHMYECKUX BEILECTB, KAUECTBEHHbIE PEAKIUU YIJIEBOJAOPOJOB PA3IUYHBIX KJIACCOB M KUCIOPOJCOJEPKAIINX OPraHMYECKHUX BEIECTB,
peleHre SKCIEPUMEHTATIBHBIX 337ad 10 PACIO3HABAHUIO OPTaHMYECKMX BEIIECTB) C COOJNIIOJICHHEM MpaBUi 0€30MacHOro oOpalieHus ¢
BEIIECTBAMHM M JIaOOPAaTOPHBIM 000pynOBaHHEM, (OPMYIMPOBATH LENb HCCIEIOBaHUSA, MPEICTABIATh B pa3iU4YHOM (hopMe pe3yibTaThl
9KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATH UX TIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWila 3KOJOTHYECKH 11€JI€cO00pa3HOro IMOBEACHHS B OBITY M TPYJAOBOM JEATEIBHOCTH B LIEISX COXPAHEHHUS CBOETO
310POBbS, OKPYXKAIOLLEH IPUPOIHON CPEIbl U TOCTUKEHUSA €€ YCTONYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JECHCTBUS HA JKUBBIE OPraHU3MBlI ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs CMBICI
noka3zarens [TJIK;

AHAIN3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHHS] OPraHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUYKU 3PEHHSI COOTHOILIEHUS
PHUCK-TIONB3a;

c(OPMHPOBAHHOCTh YMEHUMN: OCYILECTBIIATH LIEI€HANPABICHHBIN MOMCK XUMUYECKON MHPOPMALIMU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHas
U ydyeOHO-Hay4Has JHUTepaTypa, CpelcTBa MaccoBod wuH@opmainuu, VHTepHeT W Jpyrue), KpUTUYECKH AaHaJU3UpPOBATh XHMHUYECKYIO
nHpopmaruto, epepadaTeiBaTh €€ U UCIOJIH30BaTh B COOTBETCTBUH C TIOCTABICHHOW Y4eOHOM 3a/1aueii.

11 KUIIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01ast 1 HeOpraHuuecKasi XUMHs OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEJCTABICHUIN: O MATEPHAIBHOM €/IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE
U 3HAYEHUU XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ pOoJid B 0OECHEUEHUU YCTOWYMBOTO PA3BUTHS, B PELIEHUHU MPOOIEM SKOJIOTHYECKOH,



SHEPreTUYEeCKOM W THIIEeBOH OE30MacHOCTH, B Pa3sBUTUM MEIHMILMHBI, CO3JAaHWM HOBBIX MaTE€PHUANOB, HOBBIX HMCTOYHHKOB OSHEpPIUH, B
00€CIeYeHNN PallMOHAIBLHOTO IPUPOAONOIH30BaHNUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTUIECKU
000CHOBaHHOT'0 OTHOUIEHUSI K CBOEMY 370POBbIO U IPHUPOIHON Cpeje;

BJIaZICHUE CUCTEMOI XMMUYECKUX 3HAHUH, KOTOPasi BKJIIOYAET: OCHOBOIOJIATAIONINE TIOHATHS — XUMHUUECKHIA 3JIEMEHT, aTOM, SIIpO aToMa,
U30TOIIBI, JJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIIH, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOPHIM3aLHsi aTOMHBIX
opOuTanel, MOH, MOJEKYJa, BaJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEINEHb OKHUCIICHHS, XUMHYECKass CBs3b (KOBaJEeHTHAs, HOHHAsd,
METaJUIM4YecKas, BOJOpOJHAs), KPHCTAIMYECKass pemeéTka, XWMHYECKash peakuusi, pacTBOp, OJEKTPOJIUTHL,  HEIJIECKTPOIUTEHI,
JIIEKTPOJIUTHYECKAs] UCCOLMAINSA, CTENEeHb IUCCOLMAINU, BOJOPOJHBIM MOKa3aTellb, OKHCIHUTENIb, BOCCTAHOBHTENb, TEIUIOBOH 3(QeKT
XMMHYECKON pEeaKIMH, CKOPOCTh XHMHUYECKOH peakIHH, XUMHYECKOE DPABHOBECHE, TEOPHHM U 3aKOHBI (TEOPHS AIICKTPOIUTUYECKOU
JICCOIMAnuy, epuoandeckuii 3akon /.M. MenzeneeBa, 3ak0OH COXpaHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS H MPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33pDEHUYECKUE 3HAHUS, JIKAI[e B OCHOBE IOHMMAaHHMsS TNPUYMHHOCTH W CHCTEMHOCTH XHWMHUYECKHX SBJICHHH; COBPEMCHHBIC
IPE/ICTaBICHUS. O CTPOCHUH BEIIECTBA Ha aTOMHOM, MOHHO-MOJICKYSIPHOM M HaJMOJIEKYJSPHOM YPOBHSX; NPEJCTABICHHUS O MEXaHH3MaxX
XUMHAYECKHX PEAKIHNNA, TEPMOJTUHAMUYECKIX U KHHETHYECKUX 3aKOHOMEPHOCTAX MX NMPOTEKaHHs, O XMMHYECKOM PaBHOBECHH, PAaCTBOPAxX U
JCTIEPCHBIX CHUCTeMaxX; ()AaKTOJOTHYECKHE CBEACHUS O CBOWMCTBAX, COCTaBE, MOJYyYEHHH M O€30MacHOM HCIIOJIIb30BAaHUH Ba)KHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOHN JIESATEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPHHIMIIAX XUMHUECKOTO IPOU3BO/ICTBA;

C(OPMUPOBAHHOCTh YMEHH: BBIABIATH XapaKTEpHbIC TPH3HAKA TOHATHUH, YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MTOHATHUS TIPU OMTUCAHUN HEOPTAHWYECKHX BEIIECTB U UX NPEBPAICHHIA;

c(OPMHUPOBAHHOCTh YMEHHS HCIIOIB30BaTh XMMUYECKYI0 CHMBOJIUKY JUISl COCTaBJIeHHs ()OPMYJ BEUIECTB M YPABHEHUH XUMHUYECKHX
peakuuii, cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX BELIECTB;

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHHUSI XUMHUECKUX 3JIEMEHTOB B CO€AMHEHUSX, BUJ] XUMUUECKOM
CBsI3U (KOBaJICHTHAs, NOHHAS, METAJTMUECKAs!, BOJAOPOIHAS ), TUI KPUCTAIUIMIECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BUJA XUMHUECKOW CBS3H M THUMA KPUCTAIUTMYECKON PEIIETKH,
OOMEHHBII U JOHOPHO-aKIEITOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJIEHTHOH CBS3H;

c(OPMHPOBAHHOCTh YMEHUI: KJIaCCU(PHUIMPOBATh: HEOPraHWYECKHE BEIIECTBA MO MX COCTaBY, XUMHYECKHE PEAKIUHU M0 pa3IMYHbIM
NpU3HAaKaM (YUCITy M COCTAaBYy pEarupyroliux BEMIeCTB, TEIIOBOMY 3(PQeKTy peakiuu, M3MEHEHHWIO CTENeHeW OKHCICHHUS JJIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTalM3aTopa M JPYTHE); CaMOCTOSATEIBHO BBHIOMPATh OCHOBAHMS W KPUTEPUHU Ul KIIACCH(PHKAINU HM3ydaeMbIX
BEIIECTB U XMMUYECKHX peaKIuii;

c(OPMHPOBAHHOCTh YMEHMS PpacKpblBaThb CMBICH mepuoauueckoro 3akoHa J[. WM. MenzgeneeBa M JAEMOHCTPHPOBATH €TI0
CHCTEMAaTH3HUPYIOIIYI0, O0BSICHUTENBHYIO U TIPOTHOCTHYECKYIO (DYHKITHH;



c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHUYECKUX AJIEMEHTOB IIEPBOTO—4YETBEPTOTO
nepuonoB Ilepuonnueckoi cucremsl [I.1. MenneneeBa, uCIonb3ys MOHATUS «IHEPreTUYECKUE YPOBHUY, «OHEPTETUUECKUE IIOYPOBHIY, «S-,
p-, d-aToMHBIE OpOUTAIIY», KOCHOBHOE M BO30YKAEHHOE SHEPIeTUUCCKIE COCTOSHHSI aTOMay; OOBSCHITh 3aKOHOMEPHOCTH M3MECHEHHS CBOMCTB
XUMUYECKHX JIEMEHTOB U UX COE€IMHEHUU 1o nepuonam u rpynnam Ilepuoguueckoit cucremsl J[. 1. MenaeneeBa, BaJIeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (ONMUCHIBaTh) OONIME XUMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX KIJIACCOB,
IIOATBEPKIATh CYIECTBOBAHUE T'€HETHUYECKOW CBS3M MEKIy HEOPraHMYECKHMMHU BEIECTBAMHU C IIOMOIIBI0 YPAaBHEHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUNA TMOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHca ATHX pPeaklui; peakiuuii MOHHOro OOMEHa IMyTEM COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHHIA;
PeaKIyii THIPONIN3a; PeaKInii KOMIIEKCO00pa30BaHus (Ha MpUMeEpE THAPOKCOKOMITIICKCOB ITUHKA U AIFOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHUSA OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XMMHUYECKUX pEaKIuil ¢ Y4ETOM UX DSHEPreTUYecKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH XUMUYECKOM peakluy B 3aBUCUMOCTU OT PA3IUYHBIX (DAaKTOPOB, a TAK)KE XapaKTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHS 1101 BJIUSHUEM BHEIIHUX Bo3nercTBuit (nmpuniuin Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaThb XUMHUYECKUE pPEAKIMM, JIe)KAlMEe B OCHOBE IPOMBILIUICHHOIO IOJIyYE€HUS CEpHOU
KHUCITIOTHI, aMMHaKa, OO0IMe HAay4YyHbIe MPUHIMIBI XMMHUYECKUX MPOU3BOCTB; I€IeCO00Pa3HOCTh MPUMEHEHHUS HEOPraHMYeCKHX BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLICHUS PUCK-TIONb3a;

c(OpMUPOBAHHOCTh BJAJIEHUS CUCTEMOW 3HAHMHM O METOJaX HAay4yHOro IO3HAHMs SBJICHUHW MNPHUPOAbI — HAOIIOJEHHE, U3MEpPEHUE,
MOJIEJTUPOBAaHUE, SKCIEPUMEHT (pealbHbI M MBICICHHBIN), UCIIOJIBb3YyEMbIX B €CTECTBEHHBIX HayKaX, YMEHMs NMPUMEHSATh 3TH 3HAHUS NpU
9KCHEPUMEHTAJIBHOM HCCIIEOBAaHUM BEUIECTB M Ul OOBSICHEHUS XUMMYECKHX SBJIEHUH, MMEIOIMX MECTO B HPUPOAE, MPAKTUYECKOM
JeATEIbHOCTH YEII0OBEKA U B IIOBCEITHEBHOU JKU3HH;

c(OpMUPOBAHHOCTh YMEHMSI BBISBIISITh B3aUMOCBS3b XMMHMUYECKHUX 3HAHUU C TMOHATUSMHU U NPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-
Hay4YHBIX IPEIMETOB Ul 00Jiee 0CO3HAHHOTO MTOHUMAaHMs MaTEPHaIbHOTO €IMHCTBA MHUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIONB30BAHUEM MOHATUN «MaccoBas JOJIsS BEIIECTBA B PACTBOPE» M «MOJISIpHAs
KOHIIEHTpALU»; MAcChl BEIlleCTBa MM 00bEMa Tas3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM 00BEMY OJIHOTO U3 YYaCTBYIOLIUX B
peakuuu BeIIeCTB; TEIIOBOro 3P deKTa peakiuu; 3HaueHUsI BOJOPOJAHOIO MOKa3aTelis PacTBOPOB KHUCIOT U IIEJ0Yeil ¢ M3BECTHOM CTENEHBIO
JUCCOLMalMU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA) MPOJYKTA PEaKIUU, €CIM OJHO W3 MCXOJHBIX BEIIECTB JIaHO B BHJE PacTBOpa C
OTIpeNIeNIEHHON MaccoBOM J10Jiell pacTBOPEHHOTO BeELIECTBA WM JaHO B M30BITKE (MMEET NMPUMECH); JOJIM BbIXOJA HPOIYKTa PEaKIUH;
00BEMHEBIX OTHOILICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHUN: CAMOCTOSATENBHO IJIAHUPOBATh U MPOBOJUTH XUMUYECKUN SKCIEPUMEHT (IIPOBEAEHUE peaKlMii HOHHOTO
oOMeHa, TMOATBEpPXkJACHHE KayeCTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEIIECTB, OMNPEICIICHWE CpPeIbl PACTBOPOB BELIECTB C IOMOIIbIO



WHIUKATOPOB, U3yYEHNE BIUSHUS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIIMH, PEIICHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
«Merammel» u «Hemeramnel») ¢ cOOMIOJEHUEM TpaBHJI 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMHU U JIA0OPATOPHBIM O00O0PYAOBAHHUEM,
GbopMyIUpOBaTh IENb HCCICIOBAHUS, NPEICTABISATh B PA3IMYHON (GopMe pe3yabTaThl SKCICPUMEHTA, AHATU3UPOBATH M OICHUBATh X
JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHIA: COOJIIOIaTh MPaBUJiIa MOJI30BAHUS XUMUUYECKON MTOCYI0N 1 JJa00OpaTOPHBIM 000PYyI0BaHUEM, OOPAIICHHUS C
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, YKOJOTHYECKH IIEIIECO00pPa3HOTO
MIOBEJICHUS B OBITY U TPYIOBOH NEATEIHHOCTH B IIENIAX COXPAHEHHS CBOETO 3/JI0POBbS, OKPYKAIOIIEH MPUPOTHON Cpeabl M JOCTHKCHHS e
YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JCHCTBUS Ha YKUBBIE OPraHU3MbI OMPEICIEHHBIX HEOPTaHWYECKUX BEIIECTB,
nmoHuMas cMbIcl nokaszarens I1JIK;

c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH I[EICHAIIPABICHHBIN TOMCK XUMHYECKON MHGOPMAITUU B PA3TUYHBIX UCTOYHHKAX (HAydHas
U ydueOHO-HAydYHas JHTEpaTrypa, CpelICTBa MaccoBOd wuH(opmanwu, VHTEpHET W Ipyrue), KPUTHICCKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalrio, iepepadaThiBaTh €€ U UCIIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHOW yueOHOU 3a1auei.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
I1 i .T
11 crpocsw oprarmicc cocmenit A M. 8 bubmorera LIOK
' P P A S https://m.edso00.ru/d69df650
bytneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bu6mmoreka [IOK
' HUKJIOATKAHbBI https://m.edso00.ru/d69df650
59 HenpenenbHbie yraeBogOpOIbl: AKEHBI, 14 1 bubnnoreka [JOK
' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATIHECKHE YIICBOAOPO/EI (aperbi) https://m.eds00.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 Bubmiorexa LIOK
' P AHPIE YIIICBOAOPOA https://m.edso0.ru/d69df650
Hroro 1o pasuery 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1 bubnuorexa [IOK
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KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bubmuorexa [JOK
2 . K . 21
3 keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC https://m.edso0.ru/d69df650
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 v 9
[IEBOA https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconepkamye OpraHndecKkue coe{uHeHust
bu6mmorexka [IOK
4.1 A LA .b 12
MUHPL AMIHOKHCIOTRL. bEit https://m.eds00.ru/d69df650
Htoro no pazneny 12
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
5.1 BEICOKOMONIEKYAAPHBIE COEAUHEHUS 6 bubmorexa HOK
' Yip s https://m.edso0.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
) CTI_II):eHZIe aT;)CMe; Fieinga:qecxnﬁ;aKOH . BuGmiorexa LIOK
: u HOAMYECKas CUCTEMAa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Ctpoenue BemiectBa. MHOrooopasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
eMETALIR! https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Metoap! TO3HAaHUS B XUMHAU. XUMHUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

IHOYPOYHOE INTAHUPOBAHUE
10 KIIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/bHbIE PecypChl

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5

DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YX/IEHHOE COCTOSIHUS).
BanenTHBIE BO3MOKHOCTH
aToma yriepoja

bu6mmoreka [IOK
https://m.edsoo.ru/0Oce6fd4c

XuMuyeckas CBsi3b B
OpTaHUYECKUX COCTMHCHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOM CBSI3HU, CIIOCOObI
paspsbiBa CBA3EH

bu6mmorexa [IOK
https://m.edsoo.ru/8d39f5c8
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Teopus crpoeHus

4 OPraHUYEeCKUX COCTMHEHUN A bubmmorexa [JOK
P A ’ https://m.edsoo.ru/9e595ch8
M. Bytneposa
Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS.
5) OnexTpoHHbIE 3P HEKTH B Bubmorexa LIOK
P https://m.eds00.ru/h0e61661
MOJIEKYJIaX OPTraHUYECKUX
COCIMHEHUN
[Ipencrasnenue o
KJaccuukanuu u
6 CI/ICTGME.)TI/I‘IGCKEISI bubmmorexa [JOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Kiaccudukanus peakiuii B bubnuoreka [JOK
OPraHUYEeCKOW XUMUHU https://m.edsoo.ru/ba5706aa

8 CucreMaru3anus 1 0000IIeHne bu6mmoreka [JOK
3HAHUM 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHUH Psi,
obmas popmyna,

9 HOMEHKJIaTypa U U30MepHus, bu6nuorexa [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DuU3N4ecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOICTBA aJKaHOB https://m.edso0.ru/3137711c
Haxoxxnenue aikaHoB B

bu6mmorexa [IOK
11 npupoe. CriocoOs! mosyueHus

U IPUMCHCHUC aJIKAHOB

https://m.edsoo.ru/259b0a5b
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[uknoankaHsl: 00mas
bopmyIa, HOMEHKIaTypa u
HU30MEPHSI, 0COOEHHOCTH

bubmuoreka [JOK

12
CTPOCHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI OJyYEHUS U
MPUMEHCHUE
Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM

OpPMYJIIbI OPTaHUYECKOTO
13 E)CHI;GS;B& nlcj) MaCCOBBIM JIOJISIM Eubmiorexa OK
https://m.edsoo.ru/bf84d8eb

ATOMOB JIEMEHTOB, BXOJISIINX

B ero coctaB. CucremaTu3anus

1 0000MICHIE 3HAHMIA 110 TEME

AJIKEHBI: TOMOJIOTUYECKUI Ps/I,

oOmras ¢popmyina,

14 HOMEHKJIaTypa, AIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHas M Liuc-

TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
1P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa

16 CriocoObI nostyyeHust u bubnuorexa [JOK
[IPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpaxTuueckast pabora Ne 1 o

17 teme "llonydyenue sTuiieHa u bubmorexa HOK

i . https://m.edso00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
18 Pemenne pacu€THBIX 3314 HA bu6nmoreka [JOK

OIpeIETICHUE MOJIEKYJISIPHON

https://m.edsoo.ru/e9ea9921
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(bopMyITBI OPraHUIECKOTO
BEIIIECTBA

AJKaueHbl: CONPsHKEHHBIE,

W30JIMPOBAHHBIE,
19 KYMYIAPOBAHHEBIE bubnnorexa [IOK
yMY:p : https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOIO
CTPOCHUS
20 XuMHUYEeCcKue CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
21 CriocoObl nostyyeHust u bubmmorexa [IOK
MPUMEHEHHE AJIKAJMECHOB https://m.edsoo.ru/1aa81660
AJKHHBI: TOMOJIOTUYECKHH Psif,
ob1as popMmyia,
22 Hollj/lleHK(Jb;aIT) ya 3JIEKTPOHHOE U buGnnorexa [IOK
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKY, (hU3HUecKre CBONCTBA
23 XHUMHYECKHE CBOMCTBA aJIKHHOB bubmmorexa [TOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaKkIMK Ha bubnnorexa [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
o5 CnocoObI noydeHus u bubnunoreka [JOK
MIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 aBHEHUIO XUMHUYECKON bubmorexa [IOK
yp https://m.edsoo.ru/5db8e526
peaxkun
97 Cucremaruzanusg U 00001eHne
3HAHHUHU II0 TEME
28 ApeHbl: TOMOJIOTUYECKUH P/, bubnuorexa [JOK
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obmras popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H301a U TOJTyoJIa,
ux Gpu3HYECcKHe CBOMCTBA

XUMHUYECKUE CBOMCTBA apEHOB:

https://m.edsoo.ru/a92a7094

bubmuoreka [JOK

29 peaKIru 3aMEeILCHUS https://m.edsoo.ru/ad4alae4
XUMHUYECKUE CBOMCTBA apEHOB:

30 peaKIny IPUCOCTUHCHUS, bubmmorexa [JOK

https://m.edsoo.ru/a44alae4

OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0eHHOCTH XUMHYECKUX bubnuoreka [JOK
CBOMCTB cTHUpOJIa https://m.edso00.ru/d5018a54
Pemenue pacy€rHbix 3a1a4 Ha

39 OIpeIeTICHUE MOJIEKYJISIPHOI bubnmoreka [JOK
bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BELIECTBA

33 CnocoObI oTy4YeHus u bubnuoteka [JOK
IIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'eneTnyeckas cBsI3b MEXIY

34 pa3IMYHBIMU KJIaCCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremarusanus 1 00001eHne
3HAHUU 1O TeME

36 IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

37 KameHHBIi yroas U IpoIyKThI bubnuorexa [JOK
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ero nepepaboTKu

https://m.edso00.ru/69b3398b

38

39

40

Hedtb 1 criocobs! e€
nepepadotku. [Ipumenenue
MPOJYKTOB TiepepadboTku HehTH

I'eneTnueckas cBI3b MEXKOY
Ppas3IMIHbIMU KJIaCCaMHU
YrJI€BOAOPOaA0B
FaJ'IOFeHOHpOI/ISBOI[HBIC
YrJII€eBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIINH 3aMCHICHHA
rajorcHa

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Ienouei Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiictBue
JIHUTaJIOT€HATIKaHOB C MarHUEM U
LUHKOM

42

Cucremarusanus 1 00001eHne
3HAHMI TIO pa3aeny
"Vranesonopoast"

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

43

44

KonTposabnas pabora no teme
"Vrnesonopoast"

[TpenenbHbIE OHOATOMHBIE
CHMPTHI: TOMOJIOTHUYECKUH psij,
obmas popmyia, cTpoeHHe
MOJIEKYJI, ©30MEpHs,
HOMEHKJIATypa,
KJaccupukanus, Guznyeckue
CBOMCTBA

bubmuorexa [JOK
https://m.edso00.ru/95c9e298

bubmuorexa [JOK
https://m.edsoo.ru/df04c5cd
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XMUMHYECKUE CBOUCTBA

45 MPEACIbHBIX OTHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
46 MPUMEHEHUE OJTHOATOMHBIX bubmmorexa [JOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 2pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
O0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XAMHYECKHX CBOMCTB
MHoroaToMHbI€ CIIUPTHI:

48 STUJICHIJIUKOJb U TIIULIEPHH, UX bubnuoreka [JOK
¢du3nveckre 1 XUMHIECKHIE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CniocoOslI nony4eHus u

49 MPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOCHHUE MOJIEKYIIHI,
50 (I)I/IBI/IIIGCKI/II)C CBOIICTBa ’ Bubnuorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHomna
bu6mmorexa [IOK
51 X i
MMHECKHE CBOCTB (peHoNa https://m.edso00.ru/037ca5f9

59 CnocoObI noydeHus u bubnuotexa [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTiueckast paborta Ne 2.

53 Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK

3a1a4 1o Teme "CrupTel 1
benomnsr"

https://m.edsoo.ru/fd0ced09
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Cucremarusanus u 00001eHue

bubmuoreka [JOK

54
3HaHMUH I10 TEME https://m.edso0.ru/1810cb9b
AJbJIerUIbl U KETOHBI:
AIIEKTPOHHOE CTPOCHHE
55 KapOOHMIILHOH TPYTIIbI; bubmmorexa [IOK
TOMOJIOTHYECKHUE PSAbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmya, U3oMepust U
HOMEHKJIaTypa
AJbJEruIbl U KETOHBI:
56 (du3HYECKUE CBOWMCTBA; PCAKIIUU bubmmorexa [JOK
P https://m.edso00.ru/c887425c
MIPUCOCAMHCHHUS
Peakiuu oxucnenus u
57 Ka4eCTBEHHEIE PEAKIINU bubmorexa [IOK
p https://m.edsoo.ru/a393baad
aJIbJCTHJIOB U KETOHOB
58 Crioco0b! nostyueHust bubnuoreka [IOK
albAeTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
H3oMepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, X bubmorera [JOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XuMHYECKHEe CBONCTBA
61 MpeAeIbHBIX OJJHOOCHOBHBIX bubmorexa HOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 Oco0EHHOCTH CBOWCTB bubmuoreka [JOK

MYpPaBbHHOI KHCIIOTHI.

https://m.edsoo.ru/bb31be71
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MHuoroo6pasue kapOOHOBBIX
KHUCIIOT

Oco0OeHHOCTH CBOICTB:
HeMpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 IMKapOOHOBBIX bubnnorexa [IOK
P : https://m.eds00.ru/83a08773
TUAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsiTHE O TPOM3BOAHBIX bubmmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI nony4eHus u
65 IpUMEHEHNE KapOOHOBBIX bubmorexa HOK
p P https://m.edso00.ru/7c065c9d
KHCJIOT
CnoxHbie d(HpHI:
TOMOJIOTHUECKUI psijI, oO1as bu6mmoreka [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMECHKJIaTypa
67 du3znvecKkue U XUMUYECKHUE bu6mmoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
68 peaxkuuy, Ha ONpeeIeHUue
MOJIEKYJISIPHOUM (POPMYIIBI
OpPTaHHYECKOTO BEIIeCcTBa
[TpakTiueckast pabora Ne 3.
69 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK

3agau 1o Teme "Kap6oHoBbIe
KucoThl. ClioXkHbIE A3PUPHI"

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

XKupsr: crpoenue, punuecKue

70 A XUMHYECKHE CBOMCTBA bubmorexa LHOK
https://m.edsoo.ru/al9c5b98
(rumposus)
Oco0eHHOCTH CBOICTB KHPOB,
7 COJIepXKaIInuX OCTaTKU bubnmoreka [JOK
HETIPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KHUCIIOT. JKUpbI B IpUpoIe
Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX
72 Morolee nercreue. [lorarue o buGnnorexa [IOK
) https://m.eds00.ru/3c566565
CHUHTETHYECKUX MOIOIIHNX
cpenctBax (CMC)
I'eneTnyeckas cBsA3L
YIJIEBOAOPOIOB U bu6mmoreka [JOK
73
KHCIIOPOJCOAEPKALINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB
74 Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEaKIUi
75 Cucremaru3zanus 1 000011eHne bubmmorexa [IOK
3HAHUM 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 YTJIEBOJIOB M KJIacCU(UKAITUS bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, - U https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIb)
Momnocaxapubl: puznyecKue
77 CBOMCTBA U HaXO0XKJICHUE B bubnmorexa LOK
A https://m.edsoo.ru/b4bdda2d
pupoIe
b K
78 [IpumeneHue TIIFOKO36I, €€ nbmorexa [0

https://m.edsoo.ru/5e61122d
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3HA4YCHUC B
KU3HCACATCIbHOCTH OpraHusma

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.

bu6mmoreka [JOK

7 Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXAPUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKYJ, PU3NIECKUE U bubnnoreka [JOK
XHMMHYCCKHUE CBOMCTBA, https://m.edso0.ru/72a04508
IPUMCHCHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 337124 HA

82 omnpeaesieHue J0JIM BbIX0/1a bubmuoreka [JOK
MPOJIYKTa PEaKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOTO

83 Cucremarusanus 1 00001eHne bu6mmoreka [IOK
3HaHMUMU IO pa3feiny https://m.eds00.ru/08d4364c
KonTposnbnas pabora no teme

84 "Kucnopoicomepxamniue bubmorexa [IOK

. https://m.edso00.ru/42c6678e

OpPTaHHYECKUE COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHUE MOJIEKYII, 001IIas

85 Q)(f)pMyna, I/I30MeﬁI/I$I, bubmmorexa [JOK

https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pU3NYecKue
CBOICTBA

86 XuMHYECKHE CBOICTBA bu6nmoreka [JOK

aJ'II/I(I)aTI/ILICCKI/IX AMHHOB

https://m.edsoo.ru/lbc5cf80
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AHUJIMH: CTPOEHNE aHWIINHA,

87 0COOEHHOCTH XMMHUYECKHX bubmotexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
CriocoObI nostyueHust u
88 npUMEHEeHHE anu(paTHIECKIX Bubmorexa LIOK
p https://m.edso0.ru/eal38763
aMHHOB
AMHHOKHCIIOTBI: HOMCHKJIATypa
89 U u30Mepus, GU3nIecKue bubnuoreka [IOK
cBoiicTBa. OTaenbHbBIE https://m.edsoo.ru/d1773e80
MIPEJICTABUTENIN Ol-aMHHOKHCIIOT
XHUMHYECKUE CBONCTBA
aAMHUHOKHCIIOT, MX
90 OMOJIOrHYeCKOe 3HaUYCHHE bubmorexa [JOK
https://m.edso0.ru/77df705a
amMuHOKucIoT. CHHTE3 U
THIPOIIU3 TICTITHIOB
o1 benkn kak npupoaHsie bub6nuorexa [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XUMHYECKUE CBOMCTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaiue
TeTepPOIMKINYECKUE
93 coeqnuennsa. HykiienHoBEIE bubmorexa [IOK
P YK https://m.edso00.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosoruueckas poiib
[IpakTuueckas padora Ne 4.
Pemenne skciepuMeHTaTbHBIX
bubmuorexa [JOK
94 3aJa4 10 TeMe

"A3oTcoaepkaniie
OpraHUYeCcKHue coequHeHns"

https://m.edsoo.ru/8e3c02d1
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[IpaxkTuueckas padora Ne 5.
Pemnienue skcriepuMeHTaIbHBIX

bubmuoreka [JOK

95
3amayd no treMe "Pacmo3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUIN"

KonTtponsnast pabora o Teme
96 "A3oTcomepIKale bubmorexa LHOK
P " https://m.edso0.ru/ce561bc7
OpPTraHUYECKUE COCAMHEHUS
OCHOBHBIE ITOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX
97 COENMHEHNI U METOIBI UX buGnnorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AIUs U
[MOJIMKOHIEHCALHS

98 [lmactmaccel. YTunuzamnus u bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CUHTETUYECKHE KA )54 bubmorexa [IOK

yayRa. https://m.edso00.ru/246103ec
Pesuna
Bonokna: HatypanbHble,

100 UCKYCCTBECHHBIE, bubnuorexa [JOK
cuHrernyeckue. Ilonumepst https://m.eds00.ru/5963a601
CIIEINAILHOr0 Ha3HAUYEHHUS
[IpakTuueckas padbora Ne 6.

101 Peienne skcniepuMeHTaIBHBIX bubnuorexa [JOK
3a1a4 1mo reMe ""PacriosHaBanne https://m.edsoo.ru/3aebd77a
IUIACTMAcCC Y BOJOKOH"

O00011eHNEe U CUCTEMATU3 AL
102 M3Y4YEHHOT0 MaTepHalia 1o Teme bubnuorexa [JOK

"BBICOKOMOJIEKYIISIPHbBIE
coeuHeHus"

https://m.edsoo.ru/6a22ble8
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIIEp. 1 bubmuorexa [{OK
Xumuueckui aneMeHt. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6mmotreka [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XuMHIeCcKux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;emMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOHTAIIAM https://m.edsoo.ru/f5f750fe
DNIEeKTPOHHBIE KOH(PUTYpAIIUA aTOMOB
5 BHGMCII-:TOB B OCHOSI){OI\/}I]I:/I 1 bubmmorexa [JOK
B https://m.eds00.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH
6 DIeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
Ileproauueckuii 3aK0H U
[lepnonnueckas cucreMa XMMHUYECKUX
7 sanemenTtoB J[. 1. Menpaeneesa, cBs3b C 1 bubmorexa HOK
N ’ ’ https://m.eds00.ru/16957c01
COBPEMEHHOI Teopuel CTpOoeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU MIPOCTBHIX U CJIOKHBIX BELIECTB 110
rpyIIaM H epuoaam

https://m.edso0.ru/f8468927
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CucreMmarusanus U 0000IEHUE 3HAHUN

bubnunoreka LIOK

| 0 TeMe https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeXkMONeKyIIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTh U BaJ€HTHBIE

11 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [IOK
ANIEKTPOHHOU CTPYKTYPbI MOJIEKYJH C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBieHrst 0 KOMIUIEKCHBIX bu6nunorexa LIOK
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKyIsIpHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHHUsI. THIibl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJIOUIHBIX bubnmorera IOK

https://m.edsoo.ru/da2c70e4

pacTBOpax
Hctunnble pacTBOPHI: HACKIIIICHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. brbmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatet

16 CniocoObI BhIpayKeHUST KOHIICHTPAIIUT bubnnorexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemienue 3aau ¢ uCnoyib30BaHUEM

17 TIOHATHH ""MaccoBast 10715 but6mmorekxa [IOK

nn

pacTBOpEHHOIO BenecTa', "MossspHas
KOHIeHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIIaTypa bubnmoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u [leproanueckas cuctema bubnmnoreka HOK

20
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.

MHuoroob6pasue BemiecT"
Knaccudukanuss XaMUYECKHX peaKIini
B HEOPTaHUYECKON U OpraHNYeCcKOin

21 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHEHHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAICHHSI SHEPTUU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBble 3¢ (HeKThl XUMUYECKUX

22 eakimi. TepMoOXuUMHUYECKIE bubnmorexa [JOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Borurcnenus o ypaBHeHUAM

23 XUMHUYECKUX PEAKIINH U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYCCKHM YPABHCHUSIM
CKOpOCTb XMMMUYECKOHN pEaKLuH, €€
24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xatanuzatopsl
25 ['oMoreHHbIC U TETEPOTECHHBIC PEAKITIT
26 [IpaxkTuueckas padora Ne 1 o reme bubmuoteka [IOK

"BausiHue pa3nuuHbIX GakTOpOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbie 1 HEOOPATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padora Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GakTopoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKEHNUE XHMHUYECKOTO PAaBHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIUALIHA.
29 CI/IJ‘IBHII):IG U cia0ble 3JI1[eI<T (I)lJ'II/I:LI bubmorexa LIOK
P ' https://m.edso0.ru/5f766bdf
CremneHs qUCCOUAAA
HMonnoe npousseaenue Boasl. Cpena
30 BOJHBIX :CTBO (I)IB Boxo I{o HLII:‘/’I " bubnnorexa [IOK
s p POB. BONOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,
31 IIPOTEKAIOIINE B PACTBOPaAx bubmorexa LHOK
p B p p https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIINHU B PacTBOPaX bubnmorexa [JOK
P B P P https://m.edso00.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eaKkIuH. BaxxHeille oKUCIUTEIN U bubnmorera [IOK
peaKIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHU
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmmnoreka HOK
HMOHHOTO0) OanaHca https://m.edso00.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amau pa3nuUHbBIX THIIOB bubnnorexa [JOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMmaru3zanus 1 0000I1IeHe 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUE peakinu https://m.edsoo.ru/c161eb85
KonTtponpnas pabora o Teme bubnuoreka [JOK

39 " "

XUMUYECKUE PEAKIIUN https://m.edsoo.ru/a8a0a930
ITonoxxeHne HEMETAILIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX
40 snemenToB JI. 1. Menpaeneesa u Bubmaorexa ITOK
o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIOB
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmorexa HOK
poOaa, Cepel, p https://m.edsoo.ru/ef92c91c
yriepojia)

4 Bognopon: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKHUE CBOMCTBA. [ uapuibl https://m.edsoo.ru/0aa8f613
lanorensl: HaXOXACHHUE B IPUPOJIC,

43 CIOCOOBI ONyYeHUS, PUIUICCKUE U brbmmorexa LTOK

yi L https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBogopoael. Baxkueiiiue
44 KHCJIOPOACOAEprKaIe COETUHEHUS bubmorexa LOK
pOACOAEpatL a https://m.edsoo.ru/6b3255e6
rajJoreHoB
JlabopaTopHble U IPOMBIILIICHHBIE

45 CIIOCOOBI MOTYyYEHUS TaJOTEHOB. bubnnorexa [JOK
[IpuMeHeHue rajJoreHoB u ux https://m.edsoo.ru/6971aca4
COeTMHEHNN
[IpakTuueckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

"T"anmoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
HPOMBIIICHHBIE CIIOCOOBI MOJTYUCHHS,

bubnunoreka LIOK

47
bu3HYecCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha
bubnunoreka LIOK
48 o e
(CHART H HIEPORCIH https://m.eds00.ru/5c8816a0
49 Pemenue 3aay pa3nuM4HbIX TUIIOB bubmmorexa [JOK
AdP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKJIeHUE B IPUPOJIE,
50 CH(I;)COGLI nonﬂ CHUS ;H?EI‘IZCKI/IG u bubmmorexa [JOK
yi 7 https://m.edsoo.ru/46afael6
XUMHUYECKHE CBONCTBA
bubnunoreka LIOK
51 C
CPOBOOPOA, CyITb(pH el https://m.edsoo.ru/7c875999
Kucnopoconepxaiiue coeAMHEHUS
52 cephbl gcf)Gef{le)CTII/IH CBoﬁCTI; CepHOM bubmmorexa [JOK
PEL P https://m.edso0.ru/8cfa2548
KHUCIIOTHI
[IpakTuueckas padbora Ne 5. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa LOK
" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaXO0XJACHUE B IPUPOJIC,
54 CIOCOOBI MONTy4YeHUsI, PU3UUECKHE U bubnmnorexa [JOK
XUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaep:xaiiue coeTuHEeHUS
55 aszora IZ)CO6€H§OCTI/I CBOMCTB a30THOM bubmmorexa [IOK
i https://m.edsoo.ru/e2965afe
KHCITOTHI
56 [Ipumenenue a3oTa ¥ €ro COeIMHEHUN. bubmuoteka [IOK

A3oTHBIE y10OpeHHs

https://m.edso0.ru/129f5059
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docdop: HAXOKAESHUE B IPUPO/IE,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U

bubnunoreka LIOK

57
xuMuueckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c((i)) e(bxcz ne kuciotel. Conu bubmmorexa [JOK

peoACpIRall ' https://m.eds00.ru/c7a2d429
(bochopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bubnmnoreka HOK
coequnenuii. dochopHsie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bubnuoreka [{OK
60 9KCIIEPUMEHTANbHBIX 3a/a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrnepoa: HaX0XIeHUE B PUPOJIE,

61 AITOTPOTHbBIE MOIU(PUKALINY; bubmmoreka [JOK
(bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHUE
Oxcup yriepoga(ll), oxcn

62 ne I([)yZ(I\?) . (OJ'I)LHa}I KECJ‘IOT& ueé brbmmorexa LIOK
YHIEpon - YT https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmorexa [IOK

AT p https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNe B IIPUPOJIE,
64 05000651 0T e:llm q)nsnzeflme u brbmmorexa LTOK
i o https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(1V), kpemaneBas bubmmoreka [JOK
KHCJIOTA, CUIIMKATBI https://m.edsoo.ru/3170e7b1
bu6nunorexa LIOK
IIpuMeHeHne KpeMHHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuaeHUi. CTEKII0, €T0 MOTydeHue,

https://m.edso0.ru/5823cefb
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BHUBI CTCKIIA

67 Pemenne 3amaq pa3IinyHbIX TUIIOB bubnnorexa LHOK
Aatp https://m.eds00.ru/b624£801
68 CucremaTtu3anus 1 0000ICHUE 3HAHUMA bubmuorexa [IOK
o Teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
69 KoHnTponbHas pabora 1o teme bubnmnoreka HOK
"HemeTamnsr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3ynbTaToB KOHTPOJIBHON Bbu6moteka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/2b7e9510
TTonoxxenne MeTaJIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUSA buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puznueckrue CBOMCTBa
72 MmeraioB. [IpuMeHeHne MeTaNIOB B bubnnorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJIIIOB https://m.edsoo.ru/42b872e3
74 Perrenue 3agad pa3anyHBIX TUIIOB Bubmiorexa IOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI
75 MeTaJIJl;JOB Oo6mue cnopcoﬂ61>1 H(I))J'I €HUS bubnmorexa HOK
- oot i https://m.eds00.ru/94eb377a
METAJLIOB
OO6mas xapaktepucTtuka MetayioB |A-
76 rpymmsl llepruoauyeckoin cucrteMsl bu6muoreka [JOK

XAMHUYECKUX 31eMEHTOB. HaTpuit u
Kanuii: mony4denue, Gusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMPOCTBIX BEIIECTB U UX COCI[I/IHGHI/Iﬁ

Oo6mas xapakrepuctuka metamioB |1A-
rpymusl llepruoauyeckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJbIMI: TIOTy4YeHue, pusnueckue u https://m.edso0o.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCIMHEHUN

78 JKEcTKOCTh BOABI U CITOCOOBI €& bubmuoreka [IOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9

79 AnoMuHU#: Iony4yeHue, pusndeckue u bubnuorexa [IOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUJIPOKCHJIA ATFOMUHHS, bubnunoreka LIOK
TUJIPOKCOKOMIUIIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MpUMEHEHUE

81 Pemenue 3a1a4 pa3muIHBIX THIIOB
[Tpaktuyeckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubnuorexa [JOK
" P " https://m.edsoo.ru/27a4af43

MeTaibl TJIaBHBIX TOATPYIITT

OO01mas xapakTepuCTHKa METAJIOB

83 no6ouHsIX noarpymni (b-rpymm) bubmuoreka [IOK
Ileproanueckoi CUCTEMbI XUMHYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
du3nyecKkue 1 XUMUIECKIE CBONCTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmmorexa TIOK

P ’ https://m.edsoo.ru/9911bef3

MPUMEHEHUE

85 Baxwueiime coeiMHEHNs] MapraHia. bubnuotexa [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IIepmanranar xanus, ero
OKHUCJIUTEIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6nmorexa [IOK

86 J)Kelesa U ero coequnenui. [lomyuenue
s i https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeJe3a
dusznueckre 1 XUMHUYECKHE CBOIICTBA
87 MEIN U €€ COeINHEHN, UX bubnnorexa LIOK
g s ’ https://m.edsoo.ru/2bc0f954
MPUMEHCHUE
dusznueckre U XUMHUYECKHE CBOIICTBA
88 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
npuMeHeHue. ['uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTuueckast paborta Ne 8. Pemenue
89 SKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubmorexa HOK
p A https://m.edsoo.ru/a6e352ea
"MeTasibl TOOOYHBIX MOArpyMI"”
90 Pemenne 3amay pa3nuUHBIX THIIOB bubnmorexa IOK
fatp https://m.edso0.ru/a8b83d83
O000111eHNEe U CUCTEMATU3 AL
91 W3yYEHHOI'0 MaTepHuala 1o TeMe bubnmorexa IOK
| YA " P https://m.edso0.ru/e91fe975
Mertamnnl
92 KonTposnbHas pabora no teme bubmuoreka [IOK
"Mertannb!" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Poxab xumuu B o0ecrieueHnu
94 YCTOMUYMBOI'O Pa3BUTHUS YEIIOBEUECTBA. bu6muoreka [JOK

IIonsatue o HAay4YHBIX MCTOAaX
HCCICaJ0BaHUs BCIICCTB

https://m.edso0.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3aluu

XUMHYECKOTO MPOU3BO/ICTBA. bubmmoreka [JOK
95 1
[TpombIIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsiI3HEHUE
96 OKPYKAIOIICH CPEJIbl U ero 1 bubmmorexa LIOK
Py P https://m.eds00.ru/9f11bf51
MTOCJICICTBHS
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
08 Xumus nuny. Poibs Xxumuu B 1 bubnuorexa [{OK
o0ecrieueHuu MUIEBOl 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue n napdroMepHbie 1 bubmmoreka [JOK
cpenctBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaskHenmume
100 CTPOUTEIIBHBIC U KOHCT HOHHBIC 1 bubmmorexa [JOK
P 24 https://m.edsoo.ru/61e69003
MaTepHabI
XHUMHS B CEITBCKOM XO3SHCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/fd39587d
yno0peHust
102 CucremaTu3aius U 0000IIeHHe 3HAHUN 1 bubmuoreka [IOK
10 TEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME

Mpwn peannsaumm Paboyelt nporpaMmbl BO3MOXKHA MHTErPALMA O4HOTro 0By4eHNA C 06yYeHMeM C MPUMEHEHMEM ANCTAHLLMOHHbIX

0bpa3oBaTesibHbIX TEXHOIOMUIA, 3IEKTPOHHbIM 006yYeHMeM. MNpn opraHnsaumm obydeHUa c NPUMEHEHMEM ANCTAaHLNOHHbIX 06pa3oBaTeibHbIX

TEXHONIOTUI, 3NEKTPOHHOTO 06YyYEeHMA MCNOb3YIOTCA YKa3aHHble B JAHHOM NPUIOXKEHUN 3NEKTPOHHbIE (LndpoBble) obpasoBaTenbHble

pecypcbl



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIIMa, paguKal, H30MEpbl, CTPYKTypHas
dbopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUSI OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKIAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUru UAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH MW THIIA
KOBAJICHTHOM CBSI3U (G' n TE'CBHSI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (DEHOIIBI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WM 00BbEMHOM 107U, BBIX0J1a TPOAYKTA PEAKIIIHI

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPONY; MAJs IPUHATUSA

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHUS; IPEACTABIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHeT n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TOKa3aTelsd MpenesIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOEHHsI aroma. PacrpesnencHue
ANIEKTPOHOB [0 JHEPreTHYECKUM ypoBHAM. Kiaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUUCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAS, METAJUIMYECKAsi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON peréTKI

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKHUX peaKuHﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuu. Peakiimm HOHHOro oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEeM PH. MeToabl 21eKTpoOHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

WnenTudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakinu Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OpraHUu4eCKOW MOJICKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO

cTtpoeHus Mosuekyi. ['omonoru. ['omonornyecknii psaa. Mizomepust u n3o0Mepsl

3.2

[lonsiTne o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3(PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIA MEXaHWU3MbI pCaKkIuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAJKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupoina. [lonumepusanus cTupoia.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOre€HOBOAOPOJAMH  Kak  CIOcO0  IOJIydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoJeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »Qupel U kupbl. CHocoObl MOJYyYEHHUS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIEHUe. [MIpoiu3, WM OMBUIEHHE, >KUPOB Kak CI0CO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAaKIMM C YYaCTUEM CIHUPTOBBIX U



3.16

3.17

aJIBJICTUAHOM TPYHII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TriiroKo3bl, eé
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTeéHa W Le/UIono3bl. (PU3MYeCKue CBOWMCTBA KpaxMmana u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# nenTudukanys opraHMu4ecKUX coeJuHeHn. Permenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCHYHBIMH BCUICCTBaAaMU, CPEACTBAMU OBITOBOI XMMUHU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U €€ nmepepaboTka (IPUPOIHBIE
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHUKH DHCPIrUun

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEIIECTB (HAa NMpHMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u
nserHas  Meramuyprus.  Creknio M CWIMKAaTHasg  MPOMBIIUIEHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ a1 OpraHu4ecKoiu

MIPOMBILIIIEHHOCTH
) Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B PU XUMHUECKUX PEAKIIUAX
5.4 Pacuérer maccrl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii unm 00bEMHOM J0JTM BBIXOJA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuérel ¢ ucnonab30BaHNEM HNOHIATHI «MacCcoOBast 10JIs», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTb)
Haxoxaenne MosekymsipHO popMyITbl OpraHU4ECKOro BEIIeCTBa 10 ero
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, U 110

MIPOYKTaM CTOPaHHUS




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xwumwus. Yriy0aeHHslit ypoBenb. 10 knace. Y4eOHUK ¢ 3JeKTpOHHBIM NpuioxkenneM (aBTopsl B. B. Epemun, H. E. Ky3smenko, B. U. TepenuHn, A.
A. Jlpo3nos, B. B. Jlynun).

2. 2. Xumwus. YroyOneHHbIH ypoBeHb. 11 kmace. Y4eOHHK ¢ 3IeKTpOHHBIM npuinokeHueM (aBropsl B. B. Epemun, H. E. Ky3smenxko, A. A. Jlpo3aos,
B. B. JIynun).

METOAUNYECKUE MATEPUAJbI AN1A YYUTENA

1. PabGouvas mporpaMma yueOHOTO0 npeaMeTa «XUMUs» Ha yriryOJIeHHOM YpoBHE cpeqHero ooiero oopasoBanus k Y MK no xumun B. B. Epemuna, H. E.
Ky3bemenko, B. . Tepenuna,A. A. Jlpo3nosa, B. B. Jlynnna n MeTomuveckne peKOMEHAAINY TI0 ee cocTaBiieHuto (aBTopel B. B. Epemun, A. A. [Ipo3nos,
. B. Epemuna, 2. 0. Kepumos).

2. Metomgnueckoe mocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, B. . Tepenuna, A. A. Jlpo3nosa, B. B. Jlyauna «Xumus. YrmyOneHHbIIH
ypoBeHb. 10 kmace» (aBropsl B. B. Epemun, B. . Maxonuna, O. FO. Cumonosa, 1. B. Epemuna, A. A. JIpo3nos, 3. 0. Kepumos).

3. Meroanueckoe nocobue k yueOHunky B. B. Epemuna, H. E. Ky3emenko, A. A. JIpoznosa, B. B. JIynuna «Xumust. YrinyOnaeHHbI ypoBeHb. 11 kiacc»
(aBToper B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1. B. Epemuna, A. A. [Ipo3nos, D. 10. Kepumos).

4. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 33124 IO XUMHH TSI TOCTYNAIONINX B By3bl. — M.: HoBas BonHa

5.0prannueckasi XMMHsI B TeCTax, 3aja4ax 1 ynpaxxHeHusx. 10 kimacc: yuebHoe mocobue Aiis o01mieo0pa3oBaTeIbHbIX YUPEkKICHHM/
O.C.I'abpmansH, U.I'.Octpoymos, E.E.OctpoymoBa. — 2-u3f., crepeotun.-M.: JIpoda, 2004.-400 c.

6. Xumus B TecTax, 3a/1a4ax U yrnpaxHeHusax. 11 kmacc: yuebHoe mocobue st oomeoOpazoBaTenbHbiX yupexaeHuit/ O.C.I'abpuaiss,
N.I".Octpoymos, E.E.OctpoymoBa. — 2-u3., ctepeotur.-M.: Ipoda, 2004.-368 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. bubmotreka ITOK https://m.edsoo.ru/3686e6f5
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