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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma 1o XMMHH Ha YPOBHE CpEHETO 001Iero oopasoBanus pazpaborana Ha ocHOBe DenepabHOTO 3akoHa OT 29.12.2012 Ne
273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepamuuy, TpeOOBaHUN K pe3yibTaTaM OCBOSHUS (eaepalbHON 00pa30BaTEIHbHOM MPOrPaMMbI
cpennero obmero oopazoBanusa(POIl COO), nmpeacraBineHHbIXx B DeepaqbHOM rocy1apcTBEHHOM oOpa3oBareiabHoM crangapte COO, ¢ yuérom
Konnenun npenogaBanust yaeOGHOro mpeamera «XuMus» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit deneparyu, peaau3yonmx OCHOBHbIE
o0pa3zoBaTenbHbIC IPOTPaMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga»
(Pacmopsixenue IIpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHsI 3aHMMaeT Ba)KHOE MECTO B CHUCTEME eCTECTBEHHO-HAaydyHOro oOpazoBaHus ywamuxcs 10-11
KimaccoB. M3ydeHue mpeamera, peanuzyeMoe B YCIOBUSX Au(depeHnnpoBaHHOTO, MPOGMIBHOTO OOy4YeHHs, TPU3BAHO OOECIICYHUTH
0011e00pa30BaTeNIbHYI0 M OOIIEKYJIbTYPHYIO MOJITOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO JJISi aJalTalMd WX K OBICTPO MEHSIOUIMMCS
YCIOBUSIM KH3HU B COLIMYME, a TakkKe Ui MPOJOJDKEHHS OOydeHHs B OpraHH3alsaxX NpodeccroHAIbHOTO 00pa3oBaHMsl, B KOTOPBIX XUMHUS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme no xuMuu Ha3HaueHUE IpeaMeTa «XUMHUD) N0JydaeT MoAPOOHYI0 HHTEPIIPETALMIO B COOTBETCTBUU ¢ OCHOBOIIOJIAraloIIUMU
nonoxeausiMu GI'OC COO o B3auMOOOYCIIOBIIEHHOCTH IIeJieH, COAepKaHUs, pe3yabTaToB OOy4eHHS M TPeOOBaHMN K YPOBHIO HOJATOTOBKH
BBITYCKHUKOB. CBUIETEILCTBOM TOMY SIBIISIIOTCS CJIEIYIOIINE BHITIOTHSEMbIEC TPOrPAMMOil 10 XUMUU (QYHKIUU:

e uH(pOpPMaLIMOHHO-METOINYECKasl, peajan3alusi KOTOpoil o0ecrieurnBaeT MoJIydeHHEe MPEICTaBICHUs O LENAX, COAepXKaHUH, 00IIel cTpaTeruu
00y4eHHUs, BOCIIUTaHUS U Pa3BUTHUS 00YJaAIOLIMXCS CPEICTBAMHU MTPEeIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOUIIs;

® OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpasl MpeAycMaTpUBAET ONpeiesieHHe: TPUHILIUIIOB CTPYKTYPUPOBAHUS U TIOCIIEI0BATEIIbHOCTH U3yUEHUS
y4eOHOro MarepHaja, KOJUYECTBEHHBIX M KAaYEeCTBEHHBIX €ro XapaKTepPUCTHK; IMOAXOJO0B K (POPMUPOBAHHUIO CO/EP’KATEIHLHONW OCHOBBI
KOHTPOJISI U OLIEHKH 00pa3oBaTEIbHBIX JOCTHKEHUH OOYydYaloUIMXCs B paMKaX HUTOrOBOW aTTecTalud B (OpMe €IUHOI0 rocyIapCTBEHHOTIO
9K3aMeHa [0 XUMUHU.
[Tporpamma jyist yriryOnE€HHOTO U3YUESHUS] XUMUH:
® YCTAHABIIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00s13aTeNbHOE Ul M3yUEHUsl B paMKaX OTIENIbHBIX MpOQuIIeH, MmpeaycMaTpuBaeT
pacnpesiesieHue U CTPYKTYPUPOBAaHUE €ro 10 KaccaM, OCHOBHBIM COZIEpKaTelbHBIM JTUHUAM/pa3jiesiaM Kypca;

e AT MpUMEPHOE paclpeielieHne yueOHOro BpeMeHH, PEKOMEHIYEMOr0 ISl U3yYeHHSI OTACIbHBIX TEM;

e [peasaraeT MpUMEpPHYIO MOCIEI0BaTEIbHOCTh U3yUEHUsl yueOHOro MarepHuaia ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKITPEAMETHBIX CBA3EH;

e AT METOAMYECKYI0 MHTEPIpPETALMIO Leel U 3a7ad U3yuyeHus ImpeaMeTa Ha yriIyOJI€HHOM YpPOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B
CUCTEME CpeAHero o0mero o0pa3oBaHUs, COAEPKATEIbHOM XapaKTEpUCTUKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS OCHOBHOM



00pa3oBaTeNbHON NPOrpaMMbl CpeIHEro oo1ero o0pa3oBaHusi (JINYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX ), @ TAKXKE C YUETOM OCHOBHBIX
BUJIOB yu4€OHO-TIO3HABATENIbHBIX JEHCTBUI 00YYaIOIIErocs 0 OCBOCHHIO COJEP KaHMsI IPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHH MPETyCMOTPEHA NMPEEMCTBEHHOCTh C O0YYEHHEM XMMHUHU Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBaHus. 3a NpejienaMy YCTaHOBJIEHHOM HporpamMMoil 1o XMMHHM 00s3aTelIbHOW (MHBApMAHTHON) COCTAaBIISIOILEH COAepKaHMs
yuebHOoro npeamMeTa « XMMHs» OCTAETCSl BO3MOXKHOCTb BbIOOpa €ro BapuaTUBHON COCTABIIAIOLIEH, KOTOpask AOJKHA ONPEAEIATHCS B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBerctBuM ¢ koHuentyaubHbiMU TonoxkeHusMH PI'OC COO o Ha3HAaYeHUWU MpenIMEeTOB 0a30BOr0 U YIIIyOJEHHOTO YpOBHEH B
cucreme 1updHepeHInpOBaHHOIO 00YUYEeHHs HAa YPOBHE CPEAHEro o0iero oopa3oBaHus XUMHUs Ha YPOBHE yIiIyOJIEHHOTO U3Y4YEeHUs HApaBieH Ha
peanu3anuio NPeeMCTBEHHOCTH € MOCIETYIOIUM 3TalloM HOJIYYeHHUs XMMUYECKOro 00pa3oBaHMsl B paMKaX U3y4eHHsl CIIEIMAIbHBIX €CTECTBEHHO-
HAYYHBIX U XUMHYECKUX TUCIHIUIMH B By3aX M OPraHHM3alHUsAX CPeIHEro MmpodeccHoHaIbHOro 00pa3oBaHus. B 3Toil cBs3M M3yueHHE MpeaMera
«XUMUS» OPHEHTHPOBAHO TMPEHMYIIECTBEHHO HA PACIIUPEHUE W YIIyOJeHHE TEOPEeTHYECKOW M MPAKTHYECKOW ITOATOTOBKH OOYYaIOMIMXCS,
BbIOpABIINX ONpeAeiEHHbIH Mpopmib 0O0yyeHHs, B TOM 4YHCJIE€ C MEPCHEKTUBOW MOCIEIYIOLIEro IMOJYyYEeHUS XUMHUYECKOro oOpa3oBaHUs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsay ¢ atum, B cBete Tpeboanuit @I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENBHOI MPOTPaAMMBI CPEIHETO 00IIero 0Opa3oBaHus U3YYEeHUE MIpeaMeTa « XUMHUS» OPUEHTHPOBAHO TAaKXKE HA PEHICHUE
3aad BOCIIMTAaHHMS W COIHUAIBHOTO pa3BUTHA OOydyarommxcs, Ha (GOPMHPOBAHHUE Y HHUX OOIIEHHTEIUIEKTYyalbHBIX YMEHHH, yMEHHI
panroHanu3ay yueOHOro Tpyaa U 0000IEHHBIX CIOCOOO0B JESITEIbHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBINH XapakTep.

CocraBisomiuMu npeaMera «XUMUsS» Ha YpOBHE YIIyOJIEHHOIO M3Y4EHUS SBISIOTCS YIriayOs€HHBIE Kypchl — «OpraHudyeckas XUuMUs» U
«O06mast 1 HeopraHuueckas XuMus». llpu ompeneneHun moaxoAoB K OTOOPY M CTPYKTYPHOM OpraHH3allMd COJEp)KaHUS 3THX KypCOB B
IporpaMMe o XUMuM 3a ocHoBY IpUHATHI nojoxkeHuss PI'OC COO o paznuuusx 6a30BOro U yriiyoJEHHOr0 ypoBHEH U3yUeHUs ITpeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckas XuMmus» U «OOmas M HeopraHuueckass XMMHUS» COCTABISIET COBOKYIMHOCTh MPEIMETHBIX
3HaHUM M yMEHHH, OTHOCAIMXCS K 0a30BOMY YpOBHIO M3yuUeHHs HpeaMera. JTa cucTeMa 3HAaHUM MOIydaeT OIpelleIéHHOE TeOpEeTHUYECKOoe
JONOJIHEHHE, TI03BOJISIIOIIEE OCO3HAHHO OCBOMUTH CYLIECTBEHHO OoibIIMii 00BbEM (pakTosnornyeckoro marepuana. Tak, Ha yriayOJIEHHOM ypOBHE
U3Y4YEHHs IpeaMera obOecrieyeHa BO3MOXKHOCTh 3HAUMUTEIBHOIO YBENMYEHHs] O0bEMA 3HAHMM O XMMHYECKMX D3JEMEHTaX M CBOICTBaxX MX
COEZIMHEHUIl Ha OCHOBE PACIIMPEHUs U YIIyOJIeHUs MPEACTaBICHUNH O CTPOSHUH BEIEeCTBA, XUMHUUECKOHW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaxkuuii, pacCMaTpUBAaEMBbIX C TOYKH 3PEHUS XUMUYECKOW KMHETUKH U TepMOJIMHAMUKU. M3yuenne nepuonmdeckoro 3akoHa u Ilepuonndeckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPECTABIEHUSAX O CTPOEHUHU aToMa. XMMHYECKasl CBSI3b
OOBSCHSIETCSI C TOYKHM 3pPEHHS] SHEPreTHUYECKUX W3MEHEHHUH Npu e€ oOpa3oBaHUU U pa3pyLICHUH, a TakXKe C TOYKU 3pEHUS MEXaHU3MOB €&
oOpa3zoBaHus. V3ydeHue TUIOB peakiuil JTOMoiHseTcsl (GOPMHUPOBAHUEM NPEACTABICHUH 00 3JIEKTPOXMMHUYECKUX IPOLECCaX U IJNEKTPOJIH3e
pacIiIaBoB U pacTBOPOB BelIeCTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHONW CIOCOOHOCTH COeAMHEHUH yaemnseTcs ocoboe
BHHUMaHHE BONPOcaM 00 3IEKTPOHHBIX 3P PeKTax, 0 B3aMMHOM BIUSHUN aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKuil.



Ocob6oe 3HaueHHe UMEET TO, YTO Ha COJACpXKAaHHUE KypCOB XMMHUU YIIyOJEHHOIO YPOBHS M3YyU€HMs Ul KJIACCOB ONPENENEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep IOMOJIHEHHH K 0011el cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MTPEIMETHI.
Tak, HarpuMep, B COAEp)KaHUM MpeaAMEeTa s KJIacCOB XUMHUKO-(PH3UUECKOro mpoduist 6osblioe 3Ha4eHne OyAyT MMETh 3JIEMEHTHI y4eOHOTro
Mmatepuaia 1o oodmei xumuu. [Ipu u3ydeHun npeamera B JaHHOM Cllydae akLEHT Oy[eT cleflaH Ha OOIIHOCTh METOAOB MO3HAaHUA, OOIIHOCTh
3aKOHOB M TEOpUHl B XMMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJSIpHAsi TeopHsl (MOJIEKYJsipHas TeopHsl B (U3UKE), 3aKOHbI COXPAHEHHs Macchl U
SHEPTHUH, 3aKOHBI TEPMOJAMHAMUKH, HIEKTPOJIN3A, IIPEACTABICHNS O CTPOCHUH BELIECTB U IPYToe.

B 1O ke BpemMs B coaepiKaHUHM NpeAMeTa i KJIACCOB XUMHKO-OMOJIOTHYECKOro mpoduis OONbIIMK yIeNbHbIM Bec OyneT UMeTb
opraHudeckas Xxumus. B aToMm ciyuae mpenocraBisieTcs BO3MOXKHOCTb Ul Oojiee OOCTOSATENBHOIO PacCMOTPEHUs XMMUYECKOH opraHu3alnuu
KJIETKM KaK OMOJIOTMYECKONW CUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIH/bI, OCJIKU, YIIEBOAbI,
HYKJIEMHOBBIE KACIOTHI U ipyrue. IIpu 3ToM 3HaHMS O cOCTaBe U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIyKaT
OCHOBOMH JIJIsl U3YYEHUS CYIIIHOCTH TPOIIECCOB (DOTOCHHTE3A, IbIXaHHsI, TUILEBAPECHUSI.

B muiane ¢opMupoBaHUs OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIECHAYYHBIX METOJOB IO3HAHHUSA M ONbITA MPAKTUYECKOIO
NPUMEHEHMs Hay4yHbIX 3HAHUN U3ydeHHE INpeaMmera «XHUMUs» Ha YrIIyOJE€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C y4yeOHBIMU
npeaMeTaMu, BXOASIIMME B COCTaB MpeaMeTHBIX obnacteil «EcTecTBeHHO-Hay4HbIe TpeaAMeTh», «MaremaTnka U nHpopMmatuka» u «Pycckwuii
SI3BIK U JIUTEPATYPA».

ITpu n3yuenun yueObHoro npeamMera « XMMHUs» Ha yrilyOJIEHHOM YpOBHE TakKe, Kak Ha YPOBHE OCHOBHOT'O M CpPeJIHEro 0011ero oopa3zoBaHus
(Ha 0a30BOM YpOBHE), 3ajauell NEpBOCTENEHHON 3HAUYMMOCTH SBISETCS (OPMHPOBAHHE OCHOB HAyKHM XHMHUHM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUYECKOHN JAESITEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemienue 3Toi 3aaun Ha yriiyOi€HHOM
YPOBHE U3y4€HUs IIPEIMETa MPEAIOIaracT peanu3aluio TaKuX LeIeH, Kak:

e (opmupoBaHUE NPEICTABICHUN: O MaTEPUATILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX U MIO3HABAEMOCTH SIBJICHHUM MPUPOJBI, O MECTE XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ Beylllel poIi B 00ecTIeYeHUH YCTOMYMBOTO PAa3BUTHSI YEIIOBEUECTBA: B PELUICHUH MPOOJIEM SKOJIOTHUECKOH,
HHEpPreTUYecKoil M mHIeBOi Oe30IacHOCTH, B PAa3BUTHM MEIUIUHBI, CO3/aHUM HOBBIX MaTepHaliOB, HOBBIX HCTOYHUKOB SHEPrHH, B
o0ecreyeHnn palMoHaNIbHOTO MTPUPOJIONOIb30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KYIbTYpPhI YEJIOBEKA, a TAKKe HKOJIOTUUYECKU
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

® OCBOCHME CHUCTEMbI 3HAHUM, JIEKAIIMX B OCHOBE XMMHYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-HAYYHOM KapTHUHBI MHUpa: (PyHIaMEHTaIbHbBIX
MOHATUI, 3aKOHOB M TEOPUHW XHMHH, COBPEMEHHBIX MPEICTABICHHM O CTPOCHHWHM BEUIECTBA HA DPAa3HbIX YPOBHAX — ATOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJMOJEKYISIPHOM, O TEPMOAMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHMUYECKUX PEakLHH, O
XUMHUYECKOM pPaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 OOIIMX HayYHBIX MPUHLIUIAX XMMUYECKOTO IIPOU3BOJICTBA;

e (opmMupoBaHHE Y 00YYAIOUIMXCS OCOZHAHHOT'O MOHMMAaHUSI BOCTPEOOBAaHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUH JJIs1 OOBSCHEHHUS KITIOUEBBIX
uaed M mpobiieM COBPEMEHHOH XUMHHM, sl OOBSCHEHHS M IPOTHO3UPOBAHMS SIBJICHUH, MMEIOIIMX €CTECTBEHHO-HAyYHYIO HPUPOY;
IPaMOTHOIO pelIeHHs MpoOJeM, CBS3aHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIN3a U OLEHKU C IMO3ULHUN SKOJIOrMYecKoil 0e30macHOCTH



MOCIICACTBUI OBITOBOM W IMPOU3BOJCTBEHHOHN NEATEIHHOCTH YeNOBEKa, CBSA3aHHOM C XMMHMYECKHUM IPOU3BOJICTBOM, HCIIOJIB30BAHHEM H
nepepaboTKOM BEIIECTB;

e yrioyOJeHHe NPeACTaBICHUN O HAyYHBIX METOaX MO3HAHMS, HEOOXOAUMBIX JIJIsl IPUOOPETEHUSI YMEHHUI OPHUEHTHPOBATHCS B MUPE BEIIECTB U
OOBSICHEHUS] XUMUYECKUX SIBIICHUH, UIMEIOIIUX MECTO B MPUPOJIEC, B TPAKTUUECKOMN JEATEILHOCTH U MIOBCETHEBHOM KU3HHU.

B mutane peanuzanuu nepBoOYEpeIHBIX BOCIIUTATENHBIX U Pa3BUBAIOIINUX (DYHKUIUN II€JIOCTHON CUCTEMBI CpeHEro odiiero oopa3oBaHus Mpu
M3Y4YEHUH TpeMeTa «XUMUD» Ha YIIyOIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh MPHUOOPETAIOT TaKKeE 1IeNIU U 3aa4u, KaK:

e BOCHUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUN NPHUPOABI, YBAXKEHUS K MPOLECCY TBOpYECTBA B OOJACTH TEOPETHUECKUX U
MPUKJIAIHBIX UCCIIEOBAHUN B XUMHH, (HOPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTUBALMM K OOYYCHHIO U TIO3HAHHUIO, CIHOCOOHOCTEl K CaMOKOHTPOJIO M CaMOBOCIHTAHHUIO Ha OCHOBE YCBOGHUS
00I1eueI0BeYECKUX [ICHHOCTEH;

e pa3BHUTHE T[I03HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX W TBOPUECKHUX CIIOCOOHOCTEH oOydarommxcs, (QOpMHUPOBAHUE Y HUX
CO3HATEILHOTO OTHOIICHUS K CamMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCICIIHOW NpodecCHOHAILHON |
OOIIECTBEHHO! JIEATEILHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37J0POBBIO M IIOTPEOHOCTH B 3JOPOBOM 00pa3e KHU3HU;

e (opmupoBaHWe yMEHHH M HABBIKOB PA3yMHOT'O TIPUPOJOIOIB30BAHMS, PAa3BUTHE 3KOJOTUYECKOW KYJIbTYPHI, MPHOOPETEHHE OIBITa
00IIECTBEHHO-TIOIE3HOM IKOJIOTHIECKON JACSITEILHOCTH.

OO111ee 4ncIo 4acoB, MPEeyCMOTPEHHBIX ISl H3yYEHHUS] XUMUU Ha YrIyOJIEHHOM YpOBHE CpeqHero odiero oopasoBanus, cocrapiseT 204 4acos:
B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HefIemIo).

COAEPXAHUE OBYUYEHUA
10 KITACC

OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH.

[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3K OPraHN4eCKUX COCTUHEHU.

DJNEeKTPOHHOE CTPOCHHE aTOMA YIJIepoa: OCHOBHOE U BO30YXJIEHHOE COCTOAHUS. BalleHTHbIE BO3MOXKHOCTH aToMa yriepoja. XUMU4ecKas
CBSI3b B OPraHWYECKUX COETUHEHMAX. THmbl rHOpUIM3allMd aTOMHBIX opOuTaneil yriepoja. MexaHH3MBbl 00pa3oBaHHs KOBAJEHTHOM CBSI3U
(OOMEHHBI M JOHOPHO-aKUENTOpHBINM). THIbI MepekpbIBaHUS aTOMHBIX opoOuTtaneil, 6- u m-cBsi3u. OnuHapHas, ABOWHAs W TPOMHAsl CBS3b.
CriocoOblI pa3pbiBa CBA3€H B MOJIEKYyJIaX OpraHu4ecKux BeniecTs. [IoHsATHE 0 CBOOOIHOM paauKanie, Hykiaeopuie 1 31eKTpoduie.

Teopus crpoeHust oprannueckux coennHeHuii A.M. byriepoBa U COBpEMEHHBIE MIPEACTABICHHS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUHU
CTPOEHHUSI OPraHUYECKUX COCTUHEHUN. MoleKynsipHble U CTPYKTYpHble (popmyinbl. CTpyKTypHBIE (OPMYIBI pa3IMYHBIX BHJIOB: pa3BEPHYTasd,



cokpalléHHasl, ckeseTHas. M3omepus. Buasl nzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHAs. DIEKTPOHHbIE 3 (EKThl B MOJIEKYJIaX OPraHUYECKUX
COeIMHEHUH (MHAYKTHBHBIN U ME30MEPHBIH 3 (EeKThI).

[IpencraBnenne o kiacCHpUKAIUU OpraHuYeckux BemiecTB. [loHsTne o QyHKIMOHANBHON Tpynme. ['omonorus. ['omonaoruueckue pssbl.
Cucremarndeckass HomeHkIaTypa opranndeckux coenuaernii (IUPAC) u TpuBranbHble Ha3BaHMS OTICIBHBIX MPEICTABUTEIICH.

Ocob6eHHocTH U KilacCU(UKaLKs OpraHudecKux peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIMU B OPraHUYECKON XUMUH.

OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB W MX NPEBpPALICHMI: O3HAKOMJIEHHME C O00pa3laMM OpPraHWYECKUX BEIIECTB U
MaTepuajlaMi Ha UX OCHOBE, OIBITHI 1O MPEBPAILCHHIO OPraHMYECKUX BEUIECTB IMpH HarpeBaHWH (IUIaBJICHHWE, OOYIJIMBAaHHE M TOPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHMYECKHUX BELIECTB.

Yri1eBo10poabI.

Ankanpl. ['oMomorudeckuii psiz alkaHoB, oOmas ¢Gopmyia, HOMEHKJIATypa ¥ H30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY]T alKaHOB, SP>-ruOpUAN3aIs aTOMHBIX OpOHUTalel yrieposa, 6-cBa3b. Pu3nueckie CBOWCTBA aIKAaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEILLEHUS, W30MEPHU3ALMM, NETHIAPUPOBAHUSA, LIUKIN3AUUU, TUPOJIN3Aa, KPEKUHIa, FOPEHUS.
IIpencraBieHne 0 MEXaHU3ME PEAKLUI PaJUKaIbHOIO 3aMEILECHUS.

Haxoxnaenue B npupose. CriocoObl oydyeHus: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0mas ¢Gopmyna, HOMEHKIaTypa U u3omepusi. OcOOEHHOCTH CTPOCHHS M XMMHYECKUX CBOMCTB MaNbIX (IMKIIOMPOIAH,
LUKJI00YyTaH) 1 OObIUHBIX (LIMKJIONEHTaH, IUKIOTeKCaH) [UKJI0aTKaHOB. CriocoObl MOJIy4YeHHsI U IPUMEHEHUE [IUKII0AIKAHOB.

Ankenbl. I'omonoruyeckuii psaj ankeHoB, oOwias ¢opmyna, HOMEHKIATypa. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ
aNKeHOB, SP>-THOPUIM3AISA aTOMHBIX OpOUTaseil yriuepoaa, o- i m-cBa3u. CTPYKTypHas M reoMeTpudecKas (IUc-TpaHc-) u3oMepus. dusndeckue
CBOMCTBAa QJIKEHOB. XMMHYECKHE CBOMCTBA: PEAKUUU NPUCOCAUHEHUS, 3aMELICHUS B O-TIOJOKCHHUE IPU JBOWHOW CBS3M, MOJIMMEPHU3ALUN U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklluy Ha ABOHHYIO CBs3b. CrIOCOOBI MOTyYeHHs U IPUMEHEHHE alIKEHOB.

Ankanuensl. Kinaccuduxanus ankaaueHoB (conpskEHHbIE, U30JUPOBAHHbIE, KyMyauposantsie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOWMCTB CONPSIKEHHBIX IueHOoB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusanust conpskEHHBIX AMeHOB. CrocoObl MOMydyeHUs M
MIPUMEHEHHE AJTKaHECHOB.

Anxusbl. ['oMonornueckuil psa ajakuHOB, o0mias ¢opmynna, HOMEHKIATypa M HU30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ alKWHOB, SP-TMOpHAM3ALUS aTOMHBIX opOutaneil yriepoaa. dusnueckue CBOICTBa AJIKMHOB. XHMHYECKHE CBOMCTBA: peaKLUU
MPUCOEANHEHUS, IUMEpHU3alM M TpUMEpHU3aluu, OKHcieHus. KucioTHble CBOWMCTBa AaJKUHOB, HMEIOHIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peakiiy Ha TpOHHYIO CBsI3b. CIIOCOOBI MOTyueHUs! M IPUMEHEHHNE aJTKUHOB.

Apomarnyeckue yriieBoaopobl (apeHsl). 'omonornueckuii psja apeHoB, oOmias ¢opmysa, HOMEHKIATypa U M30MepHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJIbl OeH3osia. PU3NUecKue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a M €ro TOMOJIOIOB: PEaKIHH
3aMelIeHUs] B OEH30JbHOM KOJIbIIE M YIJIEBOJOPOJAHOM paJMKale, peaklMi IPUCOeINHEHNUs, OKUCIeHHE ToMOoJIoroB OeHzouna. [Ipeacrasnenue 06
OpPUEHTHUPYIOIIEM JIeUCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbIE HA MIPUMEPE aTKUIbHBIX PAIUKaJIOB, KapOOKCUIBHON, THAPOKCHIIbHOM, aMHHO-



U HUTPOTPYIIBL, aTOMOB rajoreHoB. OcoOEHHOCTH XMMHMYECKHUX CBOMCTB ctupoia. [lonmumepuszanusi crtupona. CrnocoObl MOMy4yeHHUS U
PUMEHEHHE aApOMATUYECKUX YTIICBOJOPOIOB.

[Tpuponnsiii ra3. [lonyrHsle HedTsHBIE Ta3bl. Hed1h u €€ nmpoucxoxaenune. KamMeHHBIN yroiab U MpOAyKTH ero nepepadorku. CrocoOsl
nepepaboTku HEePTH: TMEepPEeroHKa, KPEeKWHT (TEPMUYECKUM, KaTanuTHYecKuil), pudopmunr, nuponus. [Ipoaykrel mepepaboTku HedTH, UX
MIPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTrueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPO/IOB.

DJNEKTPOHHOE CTPOCHHE TaJOTCHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMerieHusi rajoreHa Ha THIPOKCOTPYIILY, HHUTPOTPYIIY,
HUaHOTPYNIy, aMuHOrpynmy. JleficTBHEe Ha TraJoreHNnpou3BOAHBIE BOJAHOIO M CHUPTOBOrO pacTBopa mmiénoud. B3aumonelicTBue
IUTaJoreHalIkaHOB C MAarHueM U [HMHKOM. [IOHSATHE O MEeTayuIoOPraHUYeCKUX COoeIuHeHUsX. lcmonp3oBaHUE TalloreHIPOU3BOIHBIX
YIIIEBOAOPOAOB B OBITY, TEXHUKE U TPH CUHTE3€ OPTraHUYECKHUX BEILECTB.

DKcIepUMEHTaTbHBIE METOJIbI M3YUEHHSI BEIIECTB U MX MPEBPAIICHUI: H3ydeHUEe (PU3HMUECKUX CBOWCTB YIIIEBOJOPOIOB (PaCTBOPUMOCTD),
KaueCTBEHHBIX pPEaKUUi YIJIEBOJOPOJIOB PA3IUYHBIX KiaccoB (oOecrBedMBaHUE OPOMHON HIJIM MOJHOWM BOJBI, pacTBOpa MEepMaHTraHaTa Kajws,
B3aMMO/ICIICTBHE alleTHIIEHA C aMMHAYHbIM pacTBOpoM okcuzaa cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE YIriiepoJa U BOJOPOAa B OPraHUYECKUX
BEIIECTBAX, IMOJIyYCHHE JITUJICHA M HM3y4YCHHE €ro CBOMCTB, O3HaKomiieHHE C Koyuiekimsmu «Hedte» m «Yromp», ¢ oOpasnamu miacTMacc,
Kay4yKOB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJI YTIIEBOJOPOIOB U TATOT€HIIPON3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHusl.

[IpenenbpHble onHOATOMHBIE CUPTHL. CTpoeHHE MOJEKyN (Ha MpuMepe MeTaHoja W dTaHoia). ['omonorudeckuii psa, obmas dopmyna,
n30Mepusi, HOMEHKJIaTrypa W kiaccuduranus. Duzndeckne CBONCTBA NPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOTOpPOIHBIE CBS3H MEXIY
MOJICKYJIAaMH CIIUPTOB. XWMHYECKHE CBONCTBA: pEaKIUH 3aMEIIeHHs, IeTUApATalid, OKHCICHHS, B3aMMOJEHCTBHE C OPTaHUYECKUMHU U
HEOpPraHMYeCcKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe 3TaHONAa M METaHOJIa Ha OPraHU3M 4YelloBeKa.
CriocoObl osTyyeHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upsbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBONCTB.

MHOroaTOMHBIE CHHPTHI — STWICHTIIMKONb U TIHUIeprH. OU3NUecKkne M XUMHUYECKUE CBOMCTBA: PEaKIUi 3aMEIICHHS, B3aUMOJICHCTBHE C
OpPraHUYeCKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KadeCTBEHHAas peaklusi Ha MHOTOaTOMHble cUpThl. [IperncTaBieHne o MeXaHU3ME peaKIluii
HyKJIeo(uabHOro 3amenienus. JleiicTBie Ha opranusm yesnoBeka. CriocoObl MOTy4eHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aHMHOE BIIMSHUE THAPOKCOTPYNIBI U OeH307bHOTO sifpa. dusnyeckue cBoiictBa (penoma. OcodbeHHOCTH
XUMHAYECKHX CBOMCTB (eHona. KauectBeHHble peakimu Ha ¢eHon. Toxcumunocts (enonma. CrocoObl MOMYYeHHsT W TPUMEHEHHe (eHoda.
denonpopManbaeTHAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — allbJETH/IbI M KETOHBL. DIEKTPOHHOE CTPOEHUE KapOOHMIBHOM Tpynnbl. ['oMoioruyeckue psjsl anbIeruioB
1 KETOHOB, obOmas Gopmyina, uzoMepusi 1 HoOMeHKIaTypa. PU3HUEeCKUe CBOMCTBA aIbJACTHIOB U KETOHOB. XMMHUYECKUE CBOWCTBA alIbJIETHIOB U



KETOHOB: peakuuu mnpucoearHeHus. OKHUCIEHHE ajbJeTUA0B, KauyeCTBEHHbIE peakluuu Ha aimpAeruibl. CrnocoObl MOJydeHHs U NPUMEHEHHE
QJIbJIETUJI0B U KETOHOB.

OHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJI KapOOHOBBIX KUCIOT. Mi30Mepus 1 HOMEHKJIATypa.
Ouznyecknue CBONCTBA OJHOOCHOBHBIX MpPENEIbHBIX KApOOHOBBIX KHUCIOT. BOZOpOAHBIE CBSA3M MEXAYy MOJEKyJlaMu KapOOHOBBIX KHCIIOT.
XUMUYeCcKHe CBOWCTBA: KHUCIOTHBIE CBOMCTBA, PEAKIIHS TepUPHUKALIUYU, PEaKLIUU C yJ4aCTUEM YTJIIeBOIOPOAHOrO pajarkaina. OcoOEHHOCTH CBOWCTB
MYypaBbHHON KUCIOTHL. [IOHSATHE O MPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHorooopasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPEJICIbHBIX U ApOMATHUECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apHUHOBasl, MaJbMUTUHOBAS, OJCUHOBAs, JUHONEB8AA, NUHONEH08as KUCIOThl. CrocoObl MOJyuyeHUss U MpPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. 'omonornyeckuii psia, odmast popmyra, H30MepHst 1 HOMEHKIaTypa. Pu3ndeckne 1 XMMUYECKHe CBOMCTBA: THIPOIH3 B
KHUCJION U IIEJIIOYHOM Cpee.

Kupsl. Ctpoenue, pu3nUeckre 1 XUMUYECKHE CBOMCTBA KMPOB: TUIPOJIN3 B KUCIOW U IIeNouHOM cpene. OCOOEHHOCTH CBOMCTB JKHUPOB,
COJIEp>KaIINX OCTATKH HEMPeIeIbHBIX KUPHBIX KUCIOT. JKupbl B mpupo/e.

MpBLT4 KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

OOmas xapakTepucTrka yrieBojoB. Kiaccupukanus yrieBogoB (MOHO-, IHU- M ToJdUcaxapuabl). MoHOcCaXxapuabl: TIIIOK03a, (GpykTo3a,
rajnakrosa, pubosa, gezokcupudosza. Ousnyeckre CBOWCTBA U HaxOXAeHHe B pupoie. PorocuHTe3. XMMHUUECKHE CBOWCTBA TIIIOKO3BI: PEAKIIUU C
y4acTHEM CIUPTOBBIX W albJETHIHOM TpyMN, CHOUPTOBOE W MOJOYHOKHUCIOe OpoxkeHue. [IpuMmeHeHHe THIOKO3bl, €€ 3Ha4YeHHE B
KHU3HEIESATENIbHOCTH opraHu3Ma. lucaxapuabl: caxaposa, MajbTO3a U JIakTo3a. BoccTaHaBiMBarllie M HEBOCCTAaHABJIMBAIOIIME JHCAXapHbl.
I'unponuz nucaxapunos. Haxoxnenue B npupoje u npuMeHenue. [lonucaxapuapl: kpaxmai, INIMKOTeH U 1e/uTtono3a. CTpoeHne MakpOMOJIEKYI
Kpaxmalla, IIIMKOTeHa U LeJUTroo3bl. du3nueckne CBOMCTBA KpaxMasa U LEUII0JI03bl. XMMUYECKUE CBOMCTBA KpaxMalla: THIPOJIN3, KaYeCTBEHHAs
peaknust ¢ MoaoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, MoydyeHue 3¢GupoB HeiIrono3bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKcrepuMEHTANIbHbIE METOJbl M3YyYEHHUS BELIECTB U MX IPEBPALLEHHUI: paCTBOPUMOCTh Pa3IMYHbIX CIIUPTOB B BOJE, B3aWMOJEWUCTBUE
9TaHoJa C HaTPUEM, OKHUCIIEHHE STHIIOBOTO CIMPTA B alIbJETHU]] HAa pACKaJI€HHON MEJHOW MPOBOJIOKE, OKUCIIEHUE STUIIOBOTO CIIUPTA AUXPOMATOM
Kajaust (BO3MOXHO MCIIOJIb30BAaHME BHEOMATEpPHANIOB), KAuEeCTBEHHbIE pEAKIMM Ha ajbJeruisl (¢ THIpokcuaoM nuammuHcepedpa(l) u
ruapokcuaom Meau(ll)), peaknus rmuuepuna ¢ ruapokcugom meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa rioKo3sl ¢ ruapokcuaoM meau(ll), B3ammonelicTBre Kpaxmaiia ¢ HOJI0M, PEIICHUE dKCIIEPUMEHTABHBIX 3a7a4 1Mo TemMaM «CHupThl U
benonb, «KapOboHoBbIe KUCTOTHI. CII0XKHBIE HUPBD».

A3oTcoaep:kalye OpraHnyecKkre CoeIMHeHusl.



AMUHBI — OpraHu4eckre nMpou3BoaHble amMmmuaka. Kiaccudukanus aMuHOB: anudaTHuecKue 1 apoMaTH4ecKue; epBUYHbIe, BTOPHUUHBIE U
Tpetnunbie. CTpoeHHE MOJIEKYJ, o0mas Gopmyna, H30Mepusi, HOMCHKJIaTypa U (hU3MYECKHe CBOMCTBA. XMMHUYECKOE CBOMCTBA aln(aTHIeCKUX
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOECHCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. COIM alKUIIaMMOHUS.

AHWINH — MpeICTaBUTENIb aMUHOB apoMaThdeckoro psaa. Ctpoenue aHuinHa. B3auMHoe BIIMsSHUE TPYII aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiiy Ha aHWIHH. CrocoOBI MOTY4YeHUs U TPUMEHEHHE anu(paTUYeCKUX aMUHOB.
[Tony4yenue aHuIMHA U3 HUTPOOEH30IA.

AmuHoxkucnotel. Homenknarypa u uzomepus. OTIENbHBIE NPEICTAaBUTENIN 0-aMUHOKHUCIIOT: INIMLMH, anaHuH. Pu3nueckue CBOMCTBA
AMUHOKHCIIOT. XUMHYECKHE CBOIICTBA aMUHOKHUCIIOT KaKk aM(pOTEepHBIX OpraHMYEeCKHX COCAMHEHMI, peaklMs MOJMKOHACHCAlluu, 00pa3oBaHUe
MENTUAHON CBs3U. bruonornyeckoe 3HaueHuE aMMHOKUCTIOT. CHHTE3 U TUPOIINU3 METTUIOB.

benku kak mpupoansie noiauMepsl. [lepBuynHas, BTOpUYHas M TPETHYHAS CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEIKOB: THIIPOJIH3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIMU Ha OEJIKU.

DKcrepuMEHTAIbHBIE METObl M3YUYEHHUS BEIIECTB U UX MPEBPAILEHUI: pacTBOpPEHHE OEIKOB B BOJIE, ACHATYpalusl OEKOB MPU HarpeBaHUH,
L[BETHBIE pEaKLIUU Ha OENIKH, pElIeHHE SKCIIEPUMEHTAIBHBIX 3314 110 TeMaM «A30Tco/iepKalllue opraHnueckue coeMHeHus» u «Pacrno3naBanue
OPraHHYECKUX COCTUHECHUIN».

BbicokomosiekysipHbIe COeJUHEHHUS.

OcHOBHbIE TIOHATHS XMMHH BBICOKOMOJEKYJISPHBIX COCAMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIHH,
cpenusis MolieKynsapHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCTUHEHUI — MOTMMEPHU3AIHs U MOJTUKOHICHCAIIHSL.

[Tonumepnsle Marepuanbl. Ilmactmaccsl (MONMMATUIIEH, NOJUIPONMIEH, IOJWBUHUIXJIOPU, TMOJUCTHPOJ, IOJIMMETUIMETAKpUIIAT,
MOJINKapOOHATHL, MoMMATUIIEHTepedTanar). Y Tuiau3anus u nepepadoTka miacTHKa.

DnacToMepbl: HATYpallbHBIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBbIN, XJI0POIIPEHOBHIN, U30MIPEHOBHIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MePCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HauUeHus (Te(IIOH, KEBIIap, AEKTPOIPOBOASIINE OJUMEDPDI, OMOopa3iaraeéMble MOJIUMEpPHI).

DKCcIIepUMEHTAbHBIE METO/Ibl M3YyYSHHs BEIIECTB M WX MPEBpAIICHUI: O3HAKOMIIGHHE C OOpa3llaMd MPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, TJIACTMACC, Kay4yKOB, PELIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Pacro3HaBaHMe IIacTMAcC U BOJIOKOHY.

Pacuérneie 3amaumn.

Haxoxnaenne wmonexynspHoil (oOpMynbl OpPraHM4ecKOro COEIWHEHHUS MO0 MAacCOBBIM [OJIIM JJIEMEHTOB, BXOJSLIMX B €ro COCTaB,
HaXO0XJICHUE MOJEKYISIpHOU (GOpPMYIIbl OPraHUYECKOTO COeIMHEHUs 10 Macce (00bEMY) MPOAYKTOB CropaHus, M0 KOJIMYECTBY BellecTBa (Macce,
00bEMY) TPOAYKTOB pPEAKIMU W/MIM MCXOJHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYIJIbI OPraHMYECKOro BEIIECTBA Ha OCHOBE €ro
XUMHUYECKHX CBOMCTB MM CLIOCOOOB MOJIyUEHHsI, OTIPE/IEIEHUE JIOJU BBIXOAA MPOAYKTA PEAKIIMH OT TEOPETUUECKHA BO3MOMXKHOTO.

MexnpeaMeTHbIE CBSI3N.



Peanuzarust MeXIIpeMETHBIX CBSA3EH MPHU U3YUYCHUH OPTaHMYeCKor XUMHH B 10 Kj1acce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUN, TPUHATHIX B OTACIIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHUS: SBJICHHWE, HAY4YHBIA (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHAlU3, CHUHTE3, KiIaccuUKaIms,
HaOII0/IcHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJICIb, MOJICITHPOBAHUE.

dusmka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOJICKYyJa, DHEPTeTUYECKHH YpPOBEHBb, BEIIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYCCKUE BEIIMYUHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTadoIu3M, HACIEACTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPOMHBIA THII MTUTAHHUS,
OpoxeHue, GOTOCUHTE3, IbIXaHHUE, OCIKU, YIIEBOABI, KUPbI, HYKJICHHOBBIC KUCIOTHI, )EPMEHTHI.

I'eorpadus: moae3Hpie HICKOMAEMBbIE, TOILTHBO.

TexHOoNMOrHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MTUTAHUS, MOIOIITUE CPEJICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUH.

AtoM. CocTaB aToMHBIX sjiep. XuUMHUecKui snemeHT. M3otombl. CTpoeHHE 3JIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAaHTOBBIE YHCIA.
DHepreTHYecKUe YPOBHU U MOIYpPOBHH. ATOMHBIe opOuTanu. Kiaccupukaims XMMAYECKUX 3JIEeMEHTOB (S-, p-, d-, f-amemenTsl). Pacnipenenenue
AJIEKTPOHOB IO aTOMHBIM OpOUTAISIM. OJIEKTPOHHbIE KOH(QUIYpallMd aTOMOB JJIEMEHTOB I€PBOrO—4E€TBEPTOrO IEPHOJIOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUM, JIEKTPOHHBIE KOH(UTYpallUU HOHOB. DJIEKTPOOTPUIATEIBHOCTb.

Ilepuognueckuii 3axkoH u Ilepuoguueckass cucrema xumuueckux saemeHToB J[.M. MenneneeBa. CBsi3p NEpHOAMYECKOTO 3aKOHA U
[leprognueckoit cUCTEMBl XHMHUYECKHUX 3JEMEHTOB C COBPEMEHHOW TEOpUeill CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CJIOXHBIX BEIIECTB IO T'PYIIaM U MepuoaaM. 3HadeHue nepuoandeckoro 3akona J[.U.
Meneneesa.

Xumuueckas CBsi3b. BUAbI XUMHUECKOW CBSA3M: KOBaJEHTHAas, MOHHAs, MeTallInuyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW CBS3H:
OOMEHHBIH U JOHOPHO-AKIENTOPHBIA. DHEprust M AjauHa cBs3u. [1oJsSpHOCTH, HANIPaBIEHHOCTh U HACBHIIIAEMOCTh KOBaJIEHTHOU cBs3U. KpaTHbie
cBs13u. BogopoaHas cBsizb. MexXMOIEKYIIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JIEKTPOHHOW CTPYKTYpPbl MOJEKYJI C MX I€OMETPUYECKMM CTpPOEHUEM (Ha
IpUMepe COEAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIIEKCHBIX coenHeHusAX. CocTaB KOMITJIEKCHOTO MOHA: KOMILIEKCOO0pa3oBaTesb, JIUTraHAbl. 3HaY€HHE KOMIIEKCHBIX
coeauHenuil. [ToHsTHE O KOOPAMHALIMOHHOW XUMUHU.



BerecTBa MOJIEKYIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHs. THIIBI KpUCTAIUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTtue o aucnepcHbix cucreMax. Mctunuble pacTBopsl. IlpeacraBinenne o KomonJHbIX pacTBopax. CrocoObl BEIpaKEHHsI KOHLIEHT ALK
pacTBOpOB: MaccoBas J0Jil BEUlecTBa B pacTBOpPE, MOJIsIpHas KOHILEHTpauus. HachlllleHHble M HEHACBILLEHHBIE PACTBOPBI, PAaCTBOPUMOCTD.
Kpucramnoruapars!.

Knaccuukanus m HOMEHKJIAaTypa HEOPraHMYECKUX BeELIECTB. TpHUBHANbHbIE HAa3BaHUS OTIEJIBHBIX IPEACTABUTENCH HEOpraHMYECKHX
BELIECTB.

Knaccuukanus XuMU4eCKUX peakiifii B HEOPraHMUECKOW U OPTaHUYeCKOM XMMHHU. 3aKOH COXPAHEHUS! MAacChl BEIIECTB; 3aKOH COXPaHECHUS
U TIPEBPALICHUS SHEPTUU NIPU XUMUUYECKUX peakuusax. TenaoBbie 3pGeKTsl XUMUYECKUX peakiuid. TepMoxuMuyeckre ypaBHEHHUS.

CKOpOCTb XMMMUYECKOW peaklMu, €€ 3aBHCHUMOCTh OT pa3inyHbIX (hakTopoB. ['oMoreHHele M rereporeHHble peakuuu. Kartaius u
KaTaJu3aTophl.

OOpatumble U HeoOpaTHMble peakuuu. XUMHUYecKoe paBHoBecue. KoHcTaHTa XumMuueckoro paBHOBecHs. DakTOphl, BIUSIOLIME HA
MIOJIOKEHHE XUMUYECKOTO paBHOBECHS: TEMIIEpaTypa, AaBJIE€HHE U KOHLIEHTPAIMK BELIECTB, y4acTByomuX B peakuuu. [Ipunuun Jle [larense.

Onexrponautuyeckas nucconuanus. CuibHble U cialble 3meKkTpoiauThl. Crenenb auccouuanuu. Cpega BOJHBIX pacTBOPOB: KHUCIOTHAs,
HeWTpanbHasi, menounas. Bomopoausiii mokasarens (PH) pactBopa. ['maponus cosneii. Peakiiuu nonHoro oomena.

OKHCIUTENBbHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb W BOCCTaHOBUTENb. lIpolecchl OKHUCIEHUS W
BOCCTaHOBJICHUs. BakHel1e OKMCIUTENN U BOCCTAHOBUTENU. MeTO 3J1eKTpOHHOr0 O6anaHca. DJIeKTPOIU3 pacTBOPOB U PacIljIaBOB BEILIECTB.

DKcIepUMEHTAIIbHbIE METO/Ibl U3y4YEeHHUs BELIECTB U UX MPEBPALICHUI: pa3sloKeHHE MMEePOKCUAA BOAOPOAA B NMPUCYTCTBUM KaTalu3aTopa,
MOJIETI KPUCTAINIMYECKUX PEIIETOK, MPOBEJIEHUE PEAKIUl MOHHOrO OOMEHa, ONpENEeNeHHE Cpelbl PacTBOPOB C IOMOIIBIO HHAMKATOPOB,
W3Y4YE€HUE BIUSHUS Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOHN PEaKIuy U MOJI0KEHHE XMMHUUECKOT0 PaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxenune HemetaioB B Ileproanueckoi cucreme xumuuyeckux snemenToB J[.M. MenzeneeBa m 0COOEHHOCTU CTPOEHHSI UX aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAILIOB. AJIOTPOIHSI HEMETAIIIOB (Ha MpUMepe KUCIOpoa, cephl, pocdopa u yriaeposa).

Bognopona. Ilonydenune, pusnueckne m XMMHUYECKHE CBOMCTBA: peaklIMM C MeTallIlaMH M HEMEeTalJlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA.
I'mppuael. TormuBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxeHue B mpupoje, CrocoObl ModydyeHHs, (PU3MYecKHe W XHUMHYeckue cBoiicTBa. I'ajmorenoBojopossl. Baxueiimme
KHCIIOPOJICO/IEPKAIIE COSAMHEHHS raoreHoB. JlabopaTopHble U MPOMBILUIEHHBIE CITIOCOOBI MOJTy4YeHHUs rajloreHoB. [I[puMeHeHe rajloreHoB U ux
COCIMHEHU.

Kucnopon, o3oH. JJabopaTopHble 1 TPOMBIIIUIEHHBIE CTIOCOOBI MOTy4eHUs Kuciopoaa. Puzndeckne 1 XuMUYECKHUe CBOMCTBA U IPUMEHEHHE
KHCII0poia M 030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxenue B npupoje, crnocoObl MonyueHus, pusndeckue u xummudeckue cBoiictBa. CepoBomopon, cyiabduast. Oxcun cepoi(1V),
oxcuj cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX coid. OcoOOEHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHenue cepbl U €€ coeTMHEHUH.



A3zot. Haxoxxienue B mpupo/ie, criocoObl MonydeHus, (pu3ndeckue 1 XMMHUecKue CBOMCTBA. AMMUaK, HUTpUIbl. OKcHibl a30Ta. A30THCTas
¥ a30THAsI KUCIIOTHI ¥ UX coi. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHre a30Ta U ero COeIMHeHHI. A30THBIC yI0OpEHHUS.

®ocdop. Haxoxaenune B mpupoe, crocoObl momydeHus, puzndeckne U xummueckue coiictsa. @ochuast u pochun. Oxcunsl hocdopa,
dbochopnas kucnora u e€¢ conu. [Ipumenenne pocdopa u ero coenunennii. DochopHbie yI0OpECHHS.

VYrnepon, HaxoxkJIeHUE B pUpoae. AJuioTponHbie Moaudukanuu. Ousnueckue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX
yraepogoM. Okeua yraepona(ll), oxcun yriaepona(lV), yronpnas kucinora u €€ coiu. AKTUBUPOBAHHBIN yroib, agcopOuus. dymiepensl, rpadeH,
yriaepoHble HAaHOTPYOKH. [IpuMeHeHne MpoCThIX BEIIECTB, 00PA30BAHHBIX YIIIEPOAOM, U €r0 COSIUHEHHIA.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl moiyueHus, ¢uznueckue u xumuueckue cBoictBa. Oxcupa kpemuus(lV), xkpemuHuenas
KHCIIOTa, CHIIMKATHIL. [I[puMeHeHne kpeMHus u ero coeiuHeHuid. CTEKII0, ero moay4eHune, BUIbl CTEKIIA.

[Tonoxenne meraiioB B Ilepmommveckoil cucreMe XMMHUYECKHX 3J1eMEHTOB. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX O0OJIOYEK aTOMOB
MetayuioB. O6mme pu3ndeckne CBoicTBa MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TeXHHKE. CIUIaBbl METAJLIOB.

DNEKTPOXUMHYECKUN psAA HampspKeHUH MetauioB. OOmue crnocoObl MONYYEeHHS METaJUIOB: THUAPOMETAIUTYPrus, MUPOMETAILTyprus,
anekTpometamutyprus. [lonsrtue o koppozuu MeTayioB. CriocoObl 3aIIUTEI OT KOPPO3HH.

O6mias xapakrtepuctuka MetauioB |A-rpynmer Ileprognyeckoit cucTeMbl XMMHUYECKHX 3JIeMEHTOB. Harpuii u kanmuii: mosjydyeHue,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEHIECTB M UX COCTNHEHHIA.

Obmas xapaktepuctuka MetaiioB |IA-rpynner [leprogndeckoil cucTeMbl XUMHYECKHX 3JEMEHTOB. MarHuii M KalblUi: MOJy4YeHHE,
(bu3nyecKkre 1 XUMUYEeCKIe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

ANFOMMHUE: TIONMydeHHe, (PU3MYecKre W XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOTO BEIECTBA M €ro coeauHeHud. AmMdoTepHbIe
CBOWCTBA OKCH/Ia ¥ THAPOKCH/IA ATFOMHHHS, THAPOKCOKOMIUIEKCHI ITFOMUHUSI.

OO1m1ast xapakTepUCTHKa MeTaJI0B 0004HbIX noarpymni (b-rpynm) Ileprnoauueckoil cuCTeMbl XUMUYECKHX 3JIEMEHTOB.

dusnuecKkue 1 XUMHUYECKUE CBOMCTBA XpoMma U ero coeauneHuil. Oxcuapl u ruapokcusl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomats! u
IMXPOMATHI, UX OKUCIUTEIbHBIE CBOICTBA. [lomydeHne u mpuMeHeHne XpoMma.

dusnyeckre ¥ XUMHUYECKHE CBOWCTBA MapraHila U ero coenuHenuil. Baxuelimme coennnenus maprauia(ll), mapranma(lV), mapranna(VI)
u mapranna(VIl). Ilepmanranar kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

du3nyeckue U XMMHUYECKUE CBOMCTBA Kene3a U ero coeanHeHuit. Okcunpl, ruapokcuabl U conu xkeneza(ll) u xeneza(lll). [Tomyuenue u
NIPUMEHEHHE JKeJIe3a U €T0 CIUTaBOB.

®u3nYeCKre U XMMUYECKUE CBOMCTBA MENIN U €€ coeqnHeHni. [lorydenrne u npuMeHeHne Meau 1 €€ COeIMHEHU.

[{unk: nmomydyeHue, pU3MUECKUE M XUMHUECKHE CBOMCTBA. AMQOTEpHbIE CBOMCTBAa OKCHAA M THJIPOKCHIA LUWHKA, THAPOKCOKOMILIEKCHI
nuHKa. [IpuMeHeHne MHKa U ero CoeIMHEHHH.

DKcIepruMeHTaTbHBIE METOIBI U3YUSHHsSI BEIIECTB M MX MPEBpAIICHUI: N3ydeHne o0pa3IoB HEMETAIUIOB, TOpeHue cepsl, hocdopa, xernesa,
MarHusi B KHCJIOPOJE, M3y4YeHUE KOJUIEKIHH «MeTayulbl U CIUIaBbI», B3aUMOJCHCTBHAE MICTOYHBIX M INEIIOYHO3EMEIbHBIX METAJUIOB C BOJIOH



(BO3MOXHO HCITOJIb30BAaHHE BHUICOMATEPUATIOB), B3aUMOICHCTBUE IIMHKA M JKeJie3a ¢ paCTBOPaMHU KUCJIOT M IIEJIOYEH, KaueCTBCHHBIC PEaKIIMH Ha
HEOPraHWYECKUE aHUOHBI, KATHOH BOJAOPOAA U KaTUOHBI METAJJIOB, B3aUMOJICMCTBUE THIPOKCUAOB AIIFOMUHUS U IMHKA C PACTBOPAaMHU KUCJIOT U
eNIouei, pelIeHne SKCIEePUMEHTAIbHBIX 3ama4d 1mo temaMm «l amorene», «Cepa u e€ coemuHEHUs», «A30T U Pochop U MX COCTUHEHUS,
«MerTaJuIbl TIaBHBIX MOATPYII, «MeTallIbl MOOOYHBIX MOATPYIII.

XuMHuS ¥ )KH3Hb.

Ponp xumuu B 0OecriedeHNH yCTOMYMBOTO Pa3BUTHS 4YeioBedecTBa. [IOHITHE O HAyYHBIX METOJaX MO3HAHHUS UM METOJIOJIOTHH HAYYHOTO
uccienoBanus. Hay4Hbie MpUHIUITBEI OPTaHU3alUd XUMHYECKOTO TPOU3BOICTBA. [IpOMBITINIEHHBIE CITOCOOBI MOYYCHUS BOXKHEHIIINX BEUIECTB (HA
MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHON KHUCJIOTHI, MEeTaHOja). [IpOMBIIUICHHBIE CIOCOOBI MOTYYEHUsS METaUIOB W CIUIABOB. XHMMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeibl ¥ ero MocieacTBUsA. Poib XuMuu B 00ecrieueHrnr YHepreTHUecKoil 0e30MacHOCTH.

Xumus U 310pOBbE yeoBeKa. JIekapcTBeHHbIe cpenicTBa. [IpaBuiia ncmnonb30BaHus JIEKAPCTBEHHBIX IMpenaparoB. Pojib XuMuu B pa3BUTHHU
MEJIUITUHEL.

XUMMS UIH: OCHOBHBIE KOMIIOHEHTHI, MUIIEBLIE J00aBKU. Posib XuMHUHN B 00eCIIeUeHHH MMUIIEBOH O€30IaCHOCTH.

Kocmernueckne m mapgromepHble cpenctBa. beitoBas xumus. [IpaBmima 0e30macHOrO MCHOJB30BaHHUS IPENapaToB OBITOBOW XMMHH B
TOBCETHEBHOM KU3HH.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMHus B CEIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KepaMuka. MaTtepuansl 1 31eKTpoHuKU. HanoTexHonorum.

PacuérHric 3amaun.

Pacuérel: Maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJIMUECTBY BEIECTBA, MAcCE€ WM OO0BEMY OJHOTO U3 YYACTBYIOIIUX B
pEeaKiuu BeIEeCTB, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIM OJHO W3 BEIIECTB MMEET MpUMecH, Macchl (00b&Ma,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIM OJHO W3 BEIIECTB JaHO B BUJE PacTBOpPA C ONPEAEIEHHOW MacCOBOM N10J1€il pacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIH M MOJIIPHOW KOHIEHTPALIMK BEIIECTBA B PACTBOPE, JOJIM BBIXO/Ia MPOAYKTA PEAKIUHA OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3anus MexXnpeMETHBIX CBsI3el pU U3YYeHHUH O0IIel U HeopraHuueckoi xuMuu B 11 Kiacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNe
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATUMN, MPUHATHIX B OTJENIBHBIX MPEAMETaX €CTeCTBEHHO-HAYUYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAy4YHBIA (HaKT, THUIOTE3a, TEOPHs, 3aKOH, aHajdu3, CHHTE3, KiIacCU(UKaIus,
MIePUOINYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJIENb, MOJICTHPOBAHHE.

®usuka: Marepus, MHKPOMHP, MAaKpPOMHUDP, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TONBI, PATUOAKTUBHOCTb, MOJIEKYIIA,
OHEPreTHYECKHUl YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIEeCTBA, WICAIBHBIN Ta3, (PU3MYECKHe BEIUYUHBI, €IUHUIIBI
W3MEpEHHUs], CKOPOCTh, SHEPTHS, Macca.



buonorus: knerka, opraHusM, 3kocucreMa, ouochepa, MeTaboIu3M, MaKpO- U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOJIbl, HYKICHHOBbIE
KHUCJIOTHI, )ePMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHosOrNA: XMMUYECKasi MPOMBIIUIEHHOCTb, METAJLIypPIHsl, CTPOUTENBHBIE MATEPUAIIBI, CEIbCKOX03IMCTBEHHOE MPOU3BOICTBO, MHILEBAs
IIPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX IIPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMELI 110 XMUMHWN HA VIJIYBJIIEHHOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHINA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUU C CHUCTEMHO-/1€ATEILHOCTHBIM IIOJIX0/I0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMUsD Ha YPOBHE
cpenHero odmero o0pa3oBaHus BBIAEIEHBI CICIYIONINE COCTABIAIONINE: OCO3HAHHE 00YYaIOIINMUCA POCCUIICKON IpakIaHCKOW MIEHTUYHOCTH;
TFOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH U CAMOOINPEIENICHUIO; HAJIWYME MOTHUBALlMM K OOYYEHHIO; FOTOBHOCTb M CHOCOOHOCTh
o0yJaroImuxcs pPyKOBOACTBOBATbCS NPUHATHIMU B OOIIECTBE IMpaBUJIaMM M HOPMaMH IOBEJEHMs; HAJIW4YME MPABOCO3HAHMS, 3KOJOIMUYECKOMN
KYJIBTYpPBbl; CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIM4HOCTHBIE pPE3yNAbTaThl OCBOCHMS IpeaMeTa «XHUMHs» OTpa)kaloT C()OPMUPOBAHHOCTH OIBITA MO3HABATEIBHOM M MPAKTHYECKON
JeSATeIbHOCTH 00yUarOIINXCsl B IPOLIECCE pealln3alui 00pa3oBaTeIbHON 1EATEIbHOCTH.

JINYHOCTHBIE PE3YNbTaThl OCBOEHHS INpeAMeTa «XUMHS» OTpakaloT C(HOPMUPOBAHHOCTH OIBbITA IO3HABATEIBHOM M IMPaKTHYECKOU
NesITeIbHOCTH 00yUaroIIUXCsl B IIPOLecce pean3alui 00pa3oBaTeIbHOMN e TeIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIUTAHMSA

OCO3HaHHUs 00yYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPAaB U 00s3aHHOCTEH, YBaXKEHMSI K 3aKOHY U IIPAaBONOPSAIIKY;

IIPEICTABICHMS] O COLUAIbHBIX HOPMAaxX U MPaBUjIaX MEXJINYHOCTHBIX OTHOIIEHUHN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOM NEATENbHOCTH MPU CO3/JAaHUU y4EOHBIX MPOEKTOB, PELICHUM YYEOHBIX M MO3HABaTEJIbHBIX 3a/1ad,
BBITIOJTHEHUHM XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHThl IPYIMX MpU aHalU3€ Pa3JIMYHBIX BUJOB Yy4eOHOM
NESITENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJJUI0 OT€YECTBEHHON XUMHH;

yBaXKeHHsI K MpoIecCy TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHHUS XUMHHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKU €CTh
pe3yibTaT ATUTEIbHBIX HAOII0AeHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



MHTEpeca U MO3HABaTeJIbHBIX MOTHUBOB B IIOJYYEHUU U IMOCIEAYIOIEM aHalu3e MH(POpMALMU O NEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHON
OTCUYCCTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMM, CBSI3aHHbIE C XMMHUYECKMMHM SBJICHUSMH, M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpajIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYIKH CBOMX TOBAapHILEH C MO3UIMM HPAaBCTBEHHBIX M IPAaBOBBIX HOPM U C Y4YETOM
OCO3HAHUs NOCIEACTBUN TOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MIOHMMAaHUs IIEHHOCTEH 370poBoro u 0Oe3omacHoro oOpasa KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(bU3NIECKOMY U ICUXUYECKOMY 3/I0POBEIO;

co0JIr0IeHMSI ITPaBUII 0€30MacHOro 00pAaLeHUs C BELIECTBaMU B OBbITY, TOBCEJHEBHOM JKU3HU, B TPYLOBON AEATEIBHOCTH;

IOHMMAaHMsI LIEHHOCTH MpaBWJl MHAMBUAYAJIBHOTO W KOJUIEKTMBHOIO O€30IaCHOTO IMOBEAEHUS B CUTYaLUsAX, YTPOXKAIOLUIMX 3J0POBBIO U
JKU3HH JIIOICH;

OCO3HaHUs NOCIEACTBUM U HENPUATUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATEIbCKON AEATENbHOCTH, OOLECTBEHHO OJIE€3HOM, TBOPUYECKOHN U APYrUX BHIAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILIEHUU MIPAKTUUECKUX 3a7a4 COLMaIbHON HAIpPaBIE€HHOCTHU (B paMKax CBOETO KJlacca, IIKOJbI);

MHTepeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuil pa3nuyHoro posa, B TOM YMCIIE HA OCHOBE IPUMEHEHHsI TPEIMETHBIX 3HAaHUH 10 XMUMUHY;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pe3ysbTaTaM TPYLO0BOM IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYyaJIbHOM TpaekTOpuUM 0O0pa3oBaHusA, Oyayuied npodeccuu M peaau3aluu COOCTBEHHBIX
KU3HEHHBIX TIAHOB C Y4ETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpEeOHOCTEN 00I11eCTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLICHHUS K IPUPO/IE KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs TJ00aJTbHOIO XapakTepa HKOJIOTMUECKHUX MpoOJeM, BIHSHHS 3KOHOMHYECKHX IPOLIECCOB HA COCTOSHUE MHPHUPOIHON U
COLIMAJIBHOM CPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIBb30BaHUS JOCTHXKEHUH XUMUU JIJIs1 pEIIEHHs] BOPOCOB PALlMOHAIBHOTO ITPUPOIOTIONIE30BAHMS;

aKTUBHOTO HEMpPUATUS JEHCTBUH, NMPHHOCIIIMX Bpel OKpYXKAIoLeH NpUPOJHONW cpene, YMEHHs NPOTHO3UPOBAaTh HEOIaronpHsTHbIE
HKOJIOTMYECKHE TTOCIIEACTBUS MPEANPUHIMAEMbIX IEHCTBUI U MPEIOTBpALaTh UX;



HaJIM4YUs Pa3BUTOTO HKOJIOTMUYECKOTO MBIIUICHHS], SKOJOTHYECKOW KYIbTYpbI, OMBITa JEATEIBHOCTH 3KOJOTUYECKOW HAaIlpaBICHHOCTH,
YMCHUA PYKOBOACTBOBATHCA HMU B HOSHaBaTeﬂbHOfI, KOMMyHHKaTHBHOﬁ u COHHaJIBHOfI IMPAKTHUKE, CHOCO6HOCTI/I U YMCHHA QAKTHUBHO
MPOTHUBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAHMS CHEHNU(PHUKH XUMHUUA KaK HAyKd, OCO3HaHus €€ poiu B (HOPMUPOBAHHHM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AaHUU
LIEJIOCTHOTO TPEACTaBICHUsI 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE NPUPOABI M 4YEJIOBEKAa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHrny mpobiieM COXpPaHEHUS IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOO0M 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHON MBUIN3AIUU: B €€ TYMaHHUCTUYECKON HAIIPaBIEHHOCTH U BaXKHOM POJIH B
CO3JIaHMHM HOBOHM 0a3bl MaTepUANbHON KYyJIbTYpBl, B PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKON, TUIICBON U IKOJIOTHYECKON 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, 00E€CIIEUEHNH YCIOBUN YCIICIIHOTO TPYJa U SKOJOTUYECKH
KOM(DOPTHOI JKU3HH KaXKJOTO YieHa OOIIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHHS CYITHOCTH METOJOB MO3HAHUS, UCIIOJIB3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIB30BATh TOJyYaeMble 3HAHMS Ui aHAIM3a U OOBSCHEHMs SBJICHUH OKPYXAIOIIEro MHUpa W MPOHMCXOSAIUX B HEM WU3MEHEHHH, YMEHUS
JAcJIaTh O6OCHOBaHHI)I€ 3aKJIIOYCHHA Ha OCHOBC HAayYHBIX (1)aKTOB N UMCIOIUXCA JAHHBIX C IEJIbIO MMOJTYYCHHA JOCTOBEPHBIX BHIBOAOB,

CIOCOOHOCTH CaMOCTOSATEIHHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS /ISl peUIeHHs MPOOJIeM B peaIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKOM e TEIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHHUIO U CaMOOOPa30BAHMIO, K aKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHUU MO XWMHUU B
COOTBETCTBUH C ) KU3HCHHBIMU HOTp€6HOCT${MI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHBIX chepax mpodecCHOHaATbHON AeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaTbl OCBOSHHS MPOTrpaMMbl IO XUMHUH HAa YPOBHE CPEAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMbIe JJ1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAOMIMXCS MEXIUCIUIUIMHAPHBIE (MEXIIpEIMETHBIE) OOIIEeHAyUYHbIE TTOHSATHS,
OTpakarollye LEJOCTHOCTh HAYyYHOH KapTHMHBI MUpa M CHelM(UKYy METOJOB IO3HAHUS, UCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, sBIEHHE, MPOLECC, CUCTeMa, HAay4yHBbIH (aKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeOBaHHE,
HabIt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble yueOHble JelcTBHUs (IMO3HABaTENbHbIE, KOMMYHUKAaTHUBHbBIE, pPETYJIATHBHBIE), oOecrneunBaronme G(opMUPOBaHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTH U COLIMATILHON KOMIETEHLIUU 00Y4atOLIXCS;



CIOCOOHOCTh OOYYaIOIIMXCS MCIOIb30BaTh OCBOCHHBIE MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHHUBEpPCAJIbHBIC Y4eOHBIC
JICWCTBUS B IO3HABATEILHON U COUMAIIBHON MPAKTHUKE.

MerarnpeaMeTHbIE pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMM II03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U
PEryJISITUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITEIILHO (POPMYIUPOBATH U aKTyaIM3UPOBATh MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENeNIATh IEJIH JEATSIIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HUX JAOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl JEATCIBHOCTH C
ITOCTaBJICHHBIMH IICIISIMH,

WCIIOJIb30BaTh TIPU OCBOCHUU 3HAHHWH MPHUEMBI JIOTHYSCKOTO MBIIIJICHHS: BBIJCIATh XapaKTEPHBIC IPU3HAKHU IMOHSATUI U yCTaHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIHME MOHATHUS ISl OOBSICHEHHS OTJCIbHBIX (PAKTOB U SBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKALIMK BEIICCTB M XUMUYECKHX PEAKIIHIA;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty H3y4aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYKICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBaeMbIX SBICHHSX, (OPMYIUPOBATH BHIBOJIBI U 3AKITFOUCHHS,

NPUMEHATh B MPOIECCEe TO3HAHUS HCIIOJNB3YeMble B XHMHU CHMBOJIMUECKHE (3HAKOBBIC) MOJEIH, NPeoOpa3oBhIBATE MOJICIBHBIC
MIPEJICTABICHHUS] — XUMUYECKHIA 3HAK (CUMBOIJI) 2JIEMEHTa, XUMUYeCcKass (opMysia, YpaBHCHHE XHUMHUYECKOW PEaKIUU — TPU PEIICHUH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHUECKUX 33J[a4, NMPUMEHSATh HA3BaHHBIC MOJICIBHBIC IPEACTABICHUS IS BBISBICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

(dhopMyIIMpPOBATh METHU U 337291 UCCIICIOBAHNS, HCIIOJIB30BATh IIOCTABICHHBIE U CAMOCTOSITEIIEHO CPOPMYITUPOBAHHBIC BOITPOCHI B KAYECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI 11 (DOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIAJIETh HAaBBIKAMHM CAMOCTOSITENILHOTO IUJIAHHPOBAHHUS W TPOBENCHUS YUYCHMUYECKUX OKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHS
HaO0JII0JIaTh 332 XOJIOM TPOIlecca, CaMOCTOSTENILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, (OpMYyTHPOBAaTH OOOOIIEHUS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHNUS, COCTABIISATE OOOCHOBAHHBIM OTUET O MIPOJICIIAHHOMN padoTe;

MpUOOpeTaTh OMBIT YUYEHWYECKOW HCCIEAOBATEIbCKOM M TPOEKTHOW NEATEThbHOCTH, NPOSBIATH CHOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITETFHOMY TTIOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOOB MIO3HAHUS.

3) padora ¢ ungopmanmei:



OPUCHTHUPOBATLCA B PA3JIMYHBIX HMCTOYHHKAX HH(bOpMaHHH (Hay‘IHO-HOHYJISIpHaSI JUuTeparypa XHMHYECKOTO COACPKAHHUA, CIIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), aHaIM3UPOBAaTh HH(POPMAIUIO PA3NIUYHBIX BHIOB W (OpPM TpeacTaBICHUS, KPUTUYECKH OLIEHUBATh €&
AOCTOBCPHOCTb U HCTIPOTUBOPCUUBOCTD,

(hopMyIupOBaTh 3aMPOCHl U MPUMEHATH Pa3IUYHbIC METOIbI MPU IMMOUCKE U 0TOOpe MHMOpMAIU, HEOOXOUMOM JIJIs1 BHITIOJIHEHHS Y4EeOHBIX
3a4a4 Ol'IpeI[eJ'IéHHOFO THIIA,

HpI/IO6peTaTB OIIBIT UCITOJIb30BaHUA HH(bOpMaHHOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJIOI‘I/Iﬁ nu pa3JII/I‘-IHBIX IIOMCKOBBIX CUCTEM,

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAaJIbHYIO (hopMy mpeacraBieHus uHpopMmanuu (CXeMbl, rpadukd, JHarpaMMbl, TaOJIHIbI, PUCYHKH U
Apyrue);

HCIIOJIBb30BATh Hay‘IHLIﬁ SA3BbIK B KQYCCTBE CPCACTBA IIPU pa60Te C XUMHYECKOU HH(i)OpMaHHefIZ IPUMCHATDb MCKITPCIMCTHBIC ((bnanecm/le u
MaTeMaTHYECKHe) 3HAKH U CUMBOJIBI, (hOpMYyJIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HATTIAOAHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYX/1a€MOI TEMbI B X0JIe JUajiora /Ui JUCKYCCHH, BBICKAa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU
MIPEIJIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS MPEJIOKEHHOH 3a7auu;

BBICTYIIATh C MPE3EHTAIe pe3yNbTaToOB [MO3HABATENbHON JEATEIbHOCTH, MOTYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHHUKAMHU
[P BBIOJHEHUH XMMHYECKOI0 3KCIIEPUMEHTA, IPAKTHYECKON pabOoThI [0 UCCIIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pealu3alui yueOHOro
MPOEKTa, U (POPMYIMPOBATH BHIBOJIBI IO Pe3ysIbTaTaM MPOBEAEHHBIX UCCIIEAOBAHUM MyTEM COITIACOBAHUS MO3MLUHN B X0/1€ 00CYX/IeHUs U OOMeHa
MHEHMSIMHU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JeHCTBUA:

CaMOCTOATEIIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOIO IT03HABATEIBHYIO ACATENBHOCTD, ONIPEAEisd €€ LelIU U 3a1a4d, KOHTPOJIUPOBATh U 110
Mepe He0OXOMMOCTH KOPPEKTUPOBATH MpeaIaraeMblil alropuT™ ASUCTBUI MPU BBIMOJHEHUH YUeOHBIX U MCCIEOBATENbCKUX 33]a4, BHIOUPATh
Haubosee 3 PekTUBHBIN CIIOCO0 WX pelIeHHs] ¢ yUETOM MOJIyYE€HHS HOBBIX 3HaHUHN O BELIECTBAX U XUMUYECKUX PEaKIUsX;
OCYILECTBIATh CAMOKOHTPOJIb IEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS IPOTPaMMBbI [0 XMUMHUU Ha YrIIyOJIEHHOM YPOBHE Ha YPOBHE CPEJHEro O0IIero 00pa3oBaHus BKIIOYAIOT
cnenuduueckre sl ydeOHOTO mpeaMmeTa «XHUMHUS» HAaydHble 3HAHUS, YMEHHS U CHOCOObI JEMCTBHI 1O OCBOEHUIO, MHTEPIpETalud U



IpeoOpa3oBaHUIO 3HAHWM, BHUJIbl JAEATEIBHOCTU I10 MOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUM B pa3iMyHBIX y4eOHBIX CUTyalMsX, a
TaKX€ B PEAIBbHBIX )KM3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XMMHUEH. B mporpamme 1o XMMHUM MPEIMETHBIE PE3yJIbTaThl IIPEACTABICHBI 110 IOAaM
U3y4YEeHUS.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUN: O MECTE U 3HAUEHUHM OPraHUYECKOM XMMHUM B CUCTEME €CTECTBEHHBIX HAYK U €€ posid B 00ecredeHnn
YCTOMYMBOIO pa3BUTHs YEJIOBEUYECTBA B PEILICHUH MPOOIEeM SKOJIOTHYECKOM, SJHEPreTUYECKON 1 MUIEeBOI 0€301aCHOCTH, B pa3BUTHH MEIULMHBI,
CO3JIaHMHM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHHKOB DSHEPTHH, B OOECHEYEHWH pPAIMOHAIBHOTO IPHUPOIONOIB30BaHMUA, B (POPMHUPOBAHUH
MHUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKA, a TAKIKE IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOLLIEHHS K CBOEMY 37I0POBbIO M IPUPOJHOMN CPELE;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKJIFOYAET: OCHOBOIOJArarolUe IMOHATUS — XUMHYECKHM JJIEMEHT, aToM, AIpo U
ANEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHBIE OPOUTAIIN, OCHOBHOE U BO30YKIEHHOE COCTOSHHS aTOMa, THOPHIM3AIsl aTOMHBIX OpOHTAlIeH,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIEHMS, XMMHUYECKasl CBS3b, MOJIb, MOJISIPHAsl Macca, MOJIAPHBIA 00BEM,
YIJIEPOAHBINM CKENeT, (YHKIMOHANbHAs TpyIIa, paauKal, CTPYKTypHble (Qopmysbl (pa3BEPHYThIE, COKpaIllEHHBIE, CKEJIETHBIE), H30Mepus
CTPYKTYypHasi M IPOCTPAHCTBEHHAs (F€OMETpUYEcKas, ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOA- U
a30TCOAEpKAIINE OPraHUYECKUE COCIUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHbI
(mepuomuyeckuii 3akon JI. . MenneneeBa, Teopus CTpoeHUs opraHudeckux BemecTB A. M. ByrnepoBa, 3akoH coXpaHEHHUs MacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKIHX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3IK XUMUHM, MUPOBO33pEHUYECKUE
3HAHHWS, JIe)Kalle B OCHOBE NOHMMAHHSA NPUYMHHOCTU M CUCTEMHOCTH XMMHMYECKHMX SIBICHUMN; MPEICTABICHUS O MEXAHU3MAaX XUMHYECKHX
peakuuii, TEpMOAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIAaxX
(MHIYKTUBHBIM U Me30MepHbIN 3QdekTrl, opueHTanTsl | u 1l pona); dhakronornueckue cBeeHus O CBOMCTBaxX, COCTaBe, MOJYyUYEHUU U 0€3011aCHOM
WCIOJIb30BAaHUN BaXHEMIIUX OpPraHMYECKUX BEIIECTB B OBITY U INPAKTUYECKON JEeATENbHOCTH 4YeJIOBEKa, OOMMX Hay4YHBIX TNPUHIHUIAX
XMMHUYECKOI0 MPOU3BO/ICTBA (Ha MpUMeEpe MPOU3BOJICTBA METaHOIIA, TepepaboTKu HeTH);

C(OPMHPOBAHHOCTh YMEHMH: BBIABIATH XapaKTepPHbIE MPU3HAKM TOHATHH, YCTaHaBIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIME TOHATHS [TPU OMUCAHUH COCTaBa, CTPOEHUS M CBOMCTB OPraHUYECKUX COCIUHEHUI;

c(OPMUPOBAHHOCTH YMEHUH:

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJMKY JJIsl COCTABICHHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX)
(dbopMys1 OpraHUYEeCKUX BEIIECTB;



COCTABJIATh YPABHEHUS XMMHUYECKUX pPEaKUUil M pacKpblBaTh UX CYHIHOCTb: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM
COCTaBIJICHHS AJIEKTPOHHOTO OajaHca 3TUX pPEaKUWi, peakuuid MOHHOrO oOMeHa MyTEM COCTABJICHUS HMX IOJIHBIX W COKPAIIEHHBIX HOHHBIX
YPaBHEHU;

M3rOTaBJIMBATH MOJIEIU MOJIEKYJl OPTaHUYECKUX BELIECTB AJIS WIUTFOCTPALIMU UX XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

Cc(OPMHUPOBAHHOCT YMEHMH: YCTaHABIMBATh IPUHAAJIEKHOCTh HM3YYEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K
onpeAeNnéHHOMY KIIACCy/TpyYIe COSAMHECHUM, 1aBaTh UM Ha3BaHUs 1Mo cucrematudeckod HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHUS JUIA OTACIBHBIX MPEJCTABUTENICH OpPraHWYECKHX BELIECTB (ITHIJICH, AUETUJICH, TOJIYOJ, TJMIEPHH, STHJICHTIUKONb, (eHo,
(dbopmanpaeru, aneTanbIeru, aleToH, MypaBbUHas KUCIOTA, YKCYCHash KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, N1aJlbMUTUHOBAsK KUCIIOTHI, INIUIHH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHWJINH, JUBUHII, U30MPEH, XJIOPOIIPEH, CTUPOII U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUI XUMHUYECKOW CBSI3M B OPraHMYECKHX COCTUHEHHUSX (KOBaJICHTHAs U MOHHAsS CBS3b, G- U T-
CBS3b, BOJIOPOJIHAS CBSI3b);

Cc(OPMHPOBAHHOCTh YMEHHUS INPHUMEHATh IOJOXKEHHUS TEOPUU CTPOCHHUs OpraHmdeckux BemiecTB A. M. ByrnepoBa st oObsiCHEHUS
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTpPOEHHE, (PU3MUECKHE M XMMHUYECKHE CBOIMCTBA THUIUYHBIX MPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEUIECTB: AJKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOAOPOJOB,
CIIUPTOB, AJIbJETUI0B, KETOHOB, KAPOOHOBBIX KHCIOT, IPOCTBIX U CIIOKHBIX 3()UPOB, )KUPOB, HUTPOCOECAUMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€JIKOB,
YIJI€BOOB (MOHO-, M- U MOJUCAXAPUAOB), WIIOCTPUPOBATh T€HETHUECKYIO CBSA3b MEXIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOLIMX XUMHUYECKUX
peaxkuuil ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (hopmyit;

c(OpPMUPOBAHHOCTh YMEHHMSI MTOATBEPK/IaTh HA KOHKPETHBIX IIPUMEpax XapakTep 3aBUCHMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpraHU4eCKHUX
COEZIMHEHUI OT KPaTHOCTH U THUIIA KOBAJICHTHOM CBS3U (G- U TM-CBSI3U), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh HCTOYHMKH YIJIEBOJOPOJHOTO ChIpbi (HEe(Th, NPUPOAHBIN Ta3, yroib), CHOCOOBI €ro
nepepaboTKU U MPAaKTUUECKOE IPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTb BIIQJICHUS CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAayYHBIX METOJaX TIO3HAHUS — HaAONIOJIEHUH, W3MEpPEHUH,
MO/JICIMPOBAHUH, FIKCIIEPUMEHTE (PEaTbHOM M MBICIEHHOM) U YMEHHSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEILHON IEATEIbHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMAaTH3AallMIO, BHISBIICHHE IPUYMHHO-CIICCTBEHHBIX CBSI3€H — /Ul U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX pEaKLnil;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aHMMOCBA3b XMMHUECKUX 3HAHUN C MOHATHSAMH M TPEJCTABICHUSMU JIPYIMX €CTECTBEHHO-
HAYYHBIX MPEIMETOB A Oojiee OCO3HAHHOTO MOHUMAaHMs CYITHOCTH MAaTepHUalIbHOTO €IMHCTBA MHUpPA, MCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO
OpPraHUYeCKOM XMMHHU AJIs1 OOBSICHEHHS U IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(OPMUPOBAHHOCTh YMEHMH: MPOBOAUTH PACUEThl IO XUMHUYECKUM (QOpMYyJaM U YpaBHEHUSIM XUMHUYECKHX pEeaklui ¢ HCIOIb30BaHHEM
¢u3nyeckux BeNWYMH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEILECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: pacd€Thl IO



HAXOXKJICHUIO XUMHUYECKOW (hOPMYJIBI BEHIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHX 3JIEMEHTOB, MPOIYKTaM CrOpaHUs, IUIOTHOCTH
ra3000pa3HbBIX BEIECTB;

cOPMUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLICHHBATH C MO3MIUA IKOJOIMYECKOW OE30IaCHOCTH MOCICIACTBUS
OBITOBOI M MTPOU3BOJICTBEHHOH JICATEIILHOCTH YEIOBEKa, CBSI3aHHOH C mepepaboTKO BEIIECTB, UCIIOJIb30BaTh MOMYYCHHBIC 3HAHUS 111 IPUHSTHSI
IPaMOTHBIX PEIICHHI TPOOJIEM B CUTYAIIHUSX, CBSI3aHHBIX C XUMHCH;

c(OPMHPOBAHHOCTh YMEHH: CAMOCTOSTEIFHO IUIAHUPOBATH M MPOBOJUTH XMMUYECKHIA IKCIIEPUMEHT (IIOJydeHHE W U3yUeHHE CBOWCTB
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKLMHU YIJIEBOJOPOJOB DPA3IMYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPraHMYECKUX BEIICCTB,
pellieHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 PACMO3HABAHWIO OPraHUYECKHUX BEIIECTB) C COOJIOJACHUEM MpaBWJI OE30MACHOTO OOpaIIeHUs: C
BEIIECTBAMH U JabopaTOpHBIM 000pyI0BaHUEM, (OPMYJIHPOBATH IIE€Jdb HWCCICAOBAHUS, MPEICTABIATh B pa3IMYHONM (opMe pe3yiabTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATL U OLICHUBATHL UX JOCTOBCPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

cOOJIIOIaTh MPaBHJIa SKOJIOTUYECKH 1IEIeCO00pa3HOrO MOBEICHHSI B OBITY U TPYJOBOI IEITEILHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3JI0POBBS,
OKpY KaroIlien MPUPOIHON CPe/Ibl U IOCTUKCHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OIIACHOCTH TOKCHYCCKOI'O [[ef/’ICTBI/IfI Ha JXHUBBIC OPraHU3MbI OHpeI[eJIéHHI)IX OpraHMYC€CKUX BCHICCTB, IMOHHWMAasA CMBICII
nokazareis [TJIK;

aHAJIM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEHICCTB B MPOMBIIIICHHOCTH M B OBITY C TOYKH 3PEHUS COOTHOIICHUS
PHCK-TI0JIB3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATD 1€JICHANIPABICHHBIN MOMCK XUMUYECKOW MH(GOPMAIIMU B Pa3IMYHbIX UCTOYHHMKAX (Hay4Has U
y4eOHO-HayuYHasl JIMTeparypa, CpeIcTBa MacCOBON MH(popMalu, IHTepHEeT U Apyrue), KpUTHYSCKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIIHIO,
nepepadaThIBaTh €€ U UCIOIb30BaTh B COOTBETCTBHH C ITOCTaBICHHON y4eOHOH 3a1auei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEICTABICHUNA: O MAaTEepUAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U [T03HABAEMOCTH SIBJICHUN NMPHUPOJBI, O MECTE U
3HAYEHUH XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ poiM B 00eCNeYeHMH YCTOWYMBOTO Pa3BUTHS, B PEIIEHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYECKOM U MUIIEeBOW 0€30MacHOCTH, B Pa3BUTUH MEIULIMHBI, CO3JaHUN HOBBIX MaTepUaIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00eCTIeUeHUN
palMoOHaIBHOTO MPUPOJIOTIONBE30BAaHMSL, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYyphl UETOBEKa, a TAKXkKe KOJOIMYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/10POBBIO U IPUPOIHON CpEAE;

BJIaJICHUE CUCTEMON XMMMUYECKUX 3HAHU, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS — XUMUYECKHI 3JIEMEHT, aTOM, PO aroMma,
U30TOIIBI, DIIEKTPOHHAsE 000JI09YKa atoMma, S-, P-, 0-aTOMHBIC OpOMTANIN, OCHOBHOE M BO30YKIAEHHOE COCTOSIHHS aTOMa, THOPUAN3AIMS aTOMHBIX



opOuTasnel, MOH, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHMS, XUMHUYECKas CBsA3b (KOBaJEHTHas, HOHHasd,
MeTaJlJIN4€ECKasi, BOJOPOIHAsA), KPUCTAJUIMUECKAsl PEIIETKA, XUMUUECKas peaklus, pacTBOP, JIEKTPOIMUTHI, HEIJIEKTPOIMUTHI, SJIEKTPOIUTHUECKAs
IMCCOLMAIUS, CTENEHb JHUCCOLUAIMM, BOJOPOJHBIN IOKa3aTellb, OKUCIUTENIb, BOCCTAHOBHTENb, TEIJIOBOM S(P(PEKT XUMHUYECKOW pEaKluu,
CKOpPOCTh XMMHUYECKOH peaklii, XMMUYECKOEe PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHS HJIEKTPOIUTUYECKON AUCCOLUAMU, NEPUOINYECKUN 3aKOH
.M. MeHnpneneeBa, 3aKOH COXPAHEHMsS MAacChl BELIECTB, 3aKOH COXPAaHEHMS W IPEBPALICHUS DHEPrUM IPU XUMHUYECKUX PEaKLMAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JCHCTBYIOIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3BIK XMMHHU, MHPOBO33PEHUECKHE 3HAHUSA,
JIe)KaI¥e B OCHOBE IIOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKHUX SIBJICHUH; COBPEMEHHBIE IIPEJCTABICHUS O CTPOCHUH BEILECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKYJSIPHOM YPOBHSX; IIPEICTABICHHUS O MEXAHU3MaX XUMHYECKUX PEaKUUi, TEPMOJUHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSIX X MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHHM, PACTBOPAX U JTUCIEPCHBIX CUCTEMAX; (PaKTOJIOIMUECKUE CBEICHMUS
O CBOWCTBax, COCTaBe, MOJy4eHUU U 0€30I1aCHOM HCIIO0JIb30BAHUN Ba)KHEUIIMX HEOPraHMYECKHUX BELIECTB B OBITY U MPAKTUYECKON J1E€ATEIbHOCTH
YeJI0BEKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

C(OPMHPOBAHHOCT YMEHMH: BBIABIATh XapaKTepHbIE MPU3HAKM TOHATHH, YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME MIOHATHUS IIPU ONIMCAHUM HEOPTraHUUYECKUX BEILECTB U X IIPEBPALICHUI;

c(OPMHPOBAHHOCTh yYMEHUS HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHMKY JUIS COCTaBICHHS (DOPMyIN BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, cucremarndeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie Ha3BaHUS OTJEIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKHUCIECHUS XMMHUYECKHX 3JIEMEHTOB B COCTUHEHMAX, BHJI XMMHUYECKON
CBsI3U (KOBaJEHTHAs!, HOHHAs, METAJJIMUECKasi, BOJAOPOAHAs ), TUIl KPUCTAJUINYECKOHN peIIETKH KOHKPETHOI'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCMMOCTh CBOMCTB BELIECTB OT BHJIAa XMMHMUYECKOMN CBSA3M M THUIA KPUCTAIUIMYECKON PEIIETKH,
OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KJIacCU(HUIMPOBATH: HEOPraHMYECKHE BEIIECTBA MO0 HMX COCTaBy, XMMHUYECKHE PEAKIMU MO pa3IUYHBIM
NpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3((deKTy peakiuu, HU3MEHEHHIO CTeleHel OKUCIEHUS 3JeMEHTOB,
00paTUMOCTH, YJaCTHIO KaTajlu3aTopa U JPyTue); CaMOCTOSATENbHO BBIOUPATh OCHOBAHUS U KPUTEPUU JUIS KJIACCU(PUKALIMU U3ydaeMbIX BELIECTB
Y XUMHYECKUX PEAKIUN;

c(OPMHPOBAHHOCT, YMEHMS PACKpbIBaTh CMbICT mepuoandeckoro 3akoHa J[. M. MenzaeneeBa U JEMOHCTPUPOBATh €ro
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENIBHYIO U IIPOTHOCTHYECKYIO (DYHKINH;

c(OpPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XMMHUYECKHUX 3JIEMEHTOB MEPBOrO—4EeTBEPTOrO
nepuoioB Ilepuoanueckoii cucremsl .M. MenaeneeBa, uCronab3ys MOHITHS «IHEPreTUUYECKUE YPOBHUY, «IHEPreTUUECKUE OAYPOBHMUY, «S-, P-,
d-aromMHBIE OpOWTANTN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHUS aTOMay»; OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB U UX COEAMHEHUH M0 nepuoaam u rpynnam Ilepuoauueckoit cucremsl /. M. MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI X 3JIEKTPOHHBIX 000JI0YEK;



c(OPMHPOBAHHOCTb YMEHMH: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKUE CBOMCTBA BELIECTB PAa3IUYHBIX KIACCOB, MOJITBEPXKAATh
CYIIECTBOBAHHE TEHETHUYECKON CBSI3U MEKAY HEOPraHMUECKUMH BEUIECTBAMH C TOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA;

c(OPMHPOBAHHOCTh YMEHHS PpACKPHIBaTh CYIIHOCTb: OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOIO OajlaHca ITUX PeakLui; peakluii HOHHOro 0OMEHa IyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakiui
THJIPOJIN3a; PEaKUi KOMITIIEKCO0Opa30BaHus (Ha MpuMepe r’uAPOKCOKOMIIEKCOB LIUHKA U aTFOMUHUA);

c(OPMHPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHHS XUMHUUECKUX PEAKIUN C YIETOM UX SHEPreTUYECKUX XapaKTEPHUCTHK,
XapakTep M3MEHEHHUS! CKOPOCTH XMMHYECKOH pPEakIMy B 3aBHCUMOCTH OT Pa3IM4YHbIX (PAaKTOPOB, a TAK)KE XapaKTep CMEMICHUS XUMHUYECKOTO
paBHOBECHSI 101 BIUSHUEM BHEIIHUX Bo3aencTBuil (mpuunu Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh XUMHUECKUE PEaKIMH, JIeXKAIUe B OCHOBE MPOMBIIIICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI,
aMMHaka, oOOIIMe Hay4YHble MPHHIUANB XHUMHUYECKHX MPOHM3BOJCTB; IEJIECOOOPAa3HOCTh NPUMEHEHHS HEOPraHMYECKUX BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHHUS PUCK-TIOJNB3a;

c(OPMHPOBAHHOCTh BJAJEHHUsI CUCTEMON 3HAaHMH O METOJaX HAy4YHOro IO3HAHUS SBJICHUN NPUPOAbI — HaOIIOJEHHE, H3MEpEeHHe,
MO/JICJINPOBAaHUE, HKCHEPUMEHT (pEalbHbIi U MBICIEHHBIN), UCHOJIb3YEMbIX B E€CTECTBEHHBIX HAyKaxX, YMEHHsS NPUMEHSATb 3TH 3HAHUSA IPU
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUHM BEHIECTB W JUIS OOBSICHEHUS XWUMHUYECKUX SIBJICHUH, HMMEIOMIMX MECTO B TPHUPOJAE, NPAKTHUECKOU
JESTeTHbHOCTH YEJIOBEKA U B MIOBCEIHEBHON YKU3HU;

C(OPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBA3b XMMHUYECKMX 3HAHUH C MOHATUSAMHU U IPEICTABICHUSIMU JPYI'MX €CTECTBEHHO-
Hay4YHbIX IPEIMETOB JUIsl 60JIee 0CO3HAHHOIO IOHMMAHU MaTepPUaIbHOIO €JMHCTBA MHPA;

c(OPMUPOBAHHOCTb YMEHHUS NMPOBOJIUTH PACUETHI: C HUCIOIb30BAHUEM MOHATUN «MaccoBas J0Ji1 BEIECTBA B PAacCTBOPE» M «MOJSIpHas
KOHIIEHTpALMs»; MacChl BEIIeCTBa WM 00bEMaA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTIO U3 YYacCTBYIOIIMX B
peaKkIMM BeIeCTB; TEIUIOBOro 3(Qexra peakluy; 3HaAYCHUs BOJOPOJHOIO MOoKas3aTessl pacTBOPOB KHUCIOT M IIEJIOYel C M3BECTHOW CTENEHbIO
aucconyanum; maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTAa PEAaKIMH, €CIU OJHO W3 HCXOAHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C
orpeeNIEHHON MaccoBOM J10eil pacTBOPEHHOIO BEIIECTBA UM JAHO B M30BITKE (MMEET MPUMECH); JI0JIM BBIX0/1a MPOAYKTA peaKuu; 00bEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJIUTH XMMHUYECKUH SKCIIEPUMEHT (NMPOBEJCHHME pEeakIUii MOHHOTrO
oOMeHa, OATBEPKICHHE KaYeCTBEHHOI'O COCTaBa HEOPTaHUYECKUX BEILIECTB, ONPE/IEIEHNE CPE/Ibl pACTBOPOB BEILIECTB C MOMOILBIO HHANKATOPOB,
W3yUeHHE BIMSHUS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIUH, PEIICHHEe dKCIIEPUMEHTATBHBIX 3a7ad 1Mo TeMaM «MeTamiey u
«Hemeramnel») ¢ coOmofeHreM npaBuil 0€30MacHOro OOpalleHHsl ¢ BellecTBaMU M J1a0OpaTOpHBIM 00O0pyaoBaHHEM, (GOPMYIUPOBATH IIEJb
UCCIIEIOBaHMsI, IPECTABIIATh B Pa3JINYHOM (popMe pe3ynbTaThl SKCIIEPUMEHTa, aHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUH: COOMIOIaTh MpaBWIIa MOJIb30BaHUA XUMHUYECKON MOCYNOM M JTaOOpaTOPHBIM 000pYIOBaHUEM, OOpaIIeHUs ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX XWMHYECKHUX OIBITOB, SKOJOTHYECKH IEIeco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW NEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3JIOPOBbBS, OKPYXKAIOIIEH NMPUPOIHON Cpeabl M JTOCTIKEHHS e



YCTOMYMBOIO Pa3BUTHSA, OCO3HABATh OMNACHOCTh TOKCHYECKOTO JEHWCTBUS HA KUBBIE OPraHU3Mbl OMpPENEIEHHBIX HEOPraHMYEeCKHX BELIECTB,
nonumasi cMbica nokaszarens [IJIK;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIAT IEJICHANIPABICHHBIN MOMCK XUMUYECKOW MH(POPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HAy4YHAsT U
yueOHO-HayuyHas JIMTeparypa, cpeacTBa MaccoBoi uH(opmanuu, IHTepHET U apyrue), KpUTUYECKU aHAJTU3UPOBATh XUMHUECKYI0 HH(POPMAIHIO,
nepepadaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C ITOCTABJICHHOHN YyueOHOM 3a1adeil.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kourpoububie IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubmmorexa [JOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro mo paszneny 8
Paznen 2. Yraesonopoabt
21 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 bubmuoreka [JOK
' LAKJIOAJKAHbI https://m.eds00.ru/d69df650
99 HemnpenenbHbie yrieBoaopobl: aqKeHbl, 14 1 bubnnoreka [JOK
' QJIKaINEHBI, AJTKUHBI https://m.eds00.ru/d69df650
bubnunorexa LIOK
2.3 ApomMaTtudeckue yriieBoJ0po/sl (apeHsbl) 8 https://m.edsoo.ru/d69df650
94 [IpupoaHbIe HCTOYHHUKH YTIEBOJAOPOIOB U UX 4 bubnmnoreka [JOK
' nepepadoTKa https://m.eds00.ru/d69df650
bubnunorexa LIOK
2.5 r 4 1
AOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.eds00.ru/d69df650
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Hroro no pazgeny

35

Pa3znen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust

bubnunoreka LIOK
31 Crimprsl. berion 1 . https://m.eds00.ru/d69df650
KapOoHHITbHBIE COCTMHEHHUS: ATbJICTUIBI 1
3.2 KeTPOHLI Ka 60HOB1i[e KHCIIOTBI Cﬂnomll[{me 21 1 bubmorexa LIOK
' $ AP ' https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bubnunoreka LIOK
33 YTaeBOE 3 . https://m.eds00.ru/d69df650
Uroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 1 2 https://m.edsoo.ru/d69df650
Hroro no pasneny 12
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS
bu6nunorexa LIOK
5.1 BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS 6 1 https://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/m P Konrpoasnubie IIpakTuyeckue (upp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThl

pecypchl
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Paznen 1. TeopeTnueckune 0CHOBBI XUMHH

Ctpoenue atoma. [lepuoguyeckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 9
sanemenToB /I. 1. Menaeneera

bub6nmoreka [IOK
https://m.edsoo.ru/2dd57f24

12 Crtpoenue BemiectBa. MHorooopasue 1 1 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 XUMHCCKHE peakiiii 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo paszneny 39
Paznen 2. Heoprannuyeckasi XuMusi
bubnunoreka LIOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
22 Merast 23 1 2 https://m.edso00.ru/2dd57f24
Hroro no pasneny 54
Paznen 3. Xumus u )Ku3Hb
31 MerTo/ibl TO3HAHUS B XUMUU. XUMUS U 9 bubnuoreka [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
INIOYPOYUHOE ININIAHUPOBAHUE
10 KJIACC
Ne KosmuecTBo yacos Jara DJIeKTPOHHBIE HH(POBbIE
Tema ypoka
n/n Bcero Konrpouabubie  IlpakTuyeckne  M3y4YeHHsi  00pa3oBaTebHbIE Pecypchbl
padoThI padoThbI
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[Ipenmer u 3HaueHHE
OpraHH4YeCKON XUMHH,
MpEeJCTaBICHUE O MHOT000pa3uu
OpraHUYEeCKUX COECIMHEHUN

bubnunoreka LIOK
https://m.edso00.ru/3686e6f5

DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOKHOCTH aToMa

yriepoaa

bubnunoreka LIOK
https://m.edsoo.ru/0ce6fd4c

XnMuyeckas CBSI3b B
OpPraHUYECKUX COCTUHECHUSIX.
MexaHU3MBbI 00pa30BaHUS
KOBaJEHTHOH CBS3H, CIIOCOOBI
pasphiBa CBs3eH

bubnunoreka LIOK
https://m.edso0.ru/8d39f5c8

Teopust cTpoeHU OPraHUuYECKUX
coenquHenunii A. M. Byrneposa

Buael uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE
3¢ (deKTh B MOJIEKyIax
OPraHUYeCKUX COCTMHEHUHN

IIpencrasnenue o
KJIacCU(PHUKALUH U
cHCTeMaTH4YecKasi HOMEHKIIaTypa
(IJUPAC) oprann4eckux BEIIECTB

bubnmnorexa LIOK
https://m.edsoo.ru/9e595ch8

bubnmorexa LIOK
https://m.edsoo.ru/b0e61661

bubnmorexa LIOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peakuuii B bubmuoreka [JOK
OPraHU4eCKOM XUMHHU https://m.edsoo.ru/ba5706aa
but6mmoreka [IOK

Cucremaruzanuys u 00001eHue

https://m.edsoo.ru/87a37cab
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3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PSJI,

obmiast popmysa, HOMEHKIATypa U

9 U30MEPHUS, DIIEKTPOHHOE U bubnnorexa LHOK
pu, p https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT
10 DOuU3nIeCKre U XUMUYECKHE bubmuorexa [JOK
CBOICTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxeaue ankaHoB B IIPUPOJIE.
11 CnocoOsl IMoIy4YeHus U o buGnuorexa [IOK
i https://m.edsoo.ru/259b0a5b
MIPUMEHCHHE AJIKAHOB
[uknoankansl: oomast popmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTU CTPOEHHUSA U buGnuorexa [IOK
pu https://m.edso0.ru/156730d2
XAMHUYECKHX CBOMCTB, CLIOCOOBI
MOJIy4eHUsl U TIPUMEHEHUE
Pemenue pacu€THpIx 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU
OPMYJIBI OPTaHUYECKOTO
13 g)eLIL)[ecyTBa ni MAaCCOBBIM JOJISIM bubnmorexa IOK
https://m.edsoo.ru/bf84d8eb
ATOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. Cucremarusanus u
000011IeHNE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKHH psif,
obrmrast popmysa, HOMEHKIATYpA,
14 JIEKTPOHHOE U bubmuoreka [IOK

MPOCTPAHCTBEHHOE CTPOCHHE
Mouiekynl. CTpyKTypHasi ¥ 1IH1C-
TpaHC-U30MEPHS ATKSHOB

https://m.edsoo.ru/273b0ale
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duznueckue 1 XUMHUYECKHE

15 CBOMCTBA ajakeHOB. IIpaBmiio bubmorexa OK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa

16 CriocoOsI MoTydeHus U bubnmnoreka HOK
MIPUMEHEHNE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padora Ne 1 o

17 teme "[lomyuenue sTrIIeHA U bubmmorexa [IOK

i . https://m.edso0.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenue pacu€tHbix 3a/1a4 Ha

18 ONpeIEICHUE MOJIEKYIISIPHOU bubmmoreka [JOK
(hopMyIIbl OPraHuYecKOro https://m.edsoo.ru/e9ea9921
BEIIICCTBA
AJKaJIUEHBI: CONPSKEHHBIE,

19 H30JIMPOBAHHBIE, bubnunoreka LIOK
KyMyiupoBaHHble. OcoOeHHOCTH https://m.eds00.ru/04298c0a
ANEKTPOHHOTO CTPOEHUS

20 XHWMUYECKUE CBOMCTBA bubmmoteka [IOK
CONPSIKEHHBIX JUEHOB https://m.edso0.ru/e561253d

21 CriocoObl TTOTy4eHHS U bubnnorexa [JOK
IIPUMEHEHHE aJIKAINECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUH Psi,
obmas hopmyiia, HOMEHKIIATYypa,

29 3}1;[@ (()bmfoeyn P bu6nunorexa LIOK

P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT, (PU3UYECKHE CBOHCTBA

23 XUMUYECKUE CBOMCTBA aJTKHHOB bubmorexa HOK

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

24 KauectBennsie peakunu Ha bu6nunorexa LIOK
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TPOMHYIO CBSI3b

https://m.edsoo.ru/7b1c48da

o5 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
IIPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o bubnunoreka LIOK

26 .

YPaBHEHUIO XMMUYECKON peaKInu https://m.edso0.ru/5db8e526

97 CucremaTu3aius 1 0000IIeHNE
3HaHUI MO TeMe
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmrast popmysa, HOMEHKIATYpa.

28 DNEeKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a M TOITyOJIa, HX
(busnueckue cBoicTBa

29 XHUMUYECKUE CBOWCTBA APEHOB: bubnnorexa [JOK
peaKury 3aMEILICHUS https://m.edsoo.ru/a44alaed
XHUMHUYECKUE CBOKWCTBA APEHOB:

30 peakLy NPUCOETUHEHUS, bubnmorexa [JOK

https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H3071a

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [IOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THpix 3a1a4 Ha

39 ompe/ielICHUE MOJIEKYIISIPHOM bubmuoreka [IOK
(hopMyITBI OPTaHHYECKOTO https://m.edsoo.ru/53461a2c
BEILlECTBA

33 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
IIPUMEHEHHUE APEHOB https://m.eds00.ru/6f717d09

34 I'eneTnueckas CBSI3b MEXKIY

Pa3JIMIHBIMU KJIaCCaMU
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YIJIEBOIOPOIOB

35

36

37

Pacuétel mo ypaBHEHUSIM
XUMHYECKUX PEAKIUH.
CucreMaru3anus u 0000IIeHE
3HAHUH I10 TEME

[Tpuponusiii ra3. [lomyTHbie
He(TsIHBIE Ta3bl

KameHnHbli1 yroap U IpoayKThl €10
nepepadoTKu

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

38

Hed1p 1 ciocoOsI e€
nepepabotku. [Ipumenenne
MIPOYKTOB MIepepadoTKu HehTH

bubmuoreka [{OK
https://m.edsoo.ru/21f9de78

39

40

41

42

I'eneTnyeckas cBs3b MCKAY
Pa3iIMUHbIMU Kj1aCCaMU
YTJIIEBOOOPOJ0B
FaJ'IOFeHOHPOI/ISBOI[HBIG
YIIJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIINN 3aMCIICHUS
rajJorcHa

JleicTBHE 1Ien0o4Yer Ha
raJIOr€HIPOU3BOIHbIE.
BzauMmogeiictBue
JUTAIOTCHAIKAHOB C MarHUEM U
LIMHKOM

Cucremaruzanusa 1 0000IIeHnE
3HAHUI 10 pa3zaeny
"Yrnesonopoast”

bubnmorexa LIOK
https://m.edsoo.ru/82b4d759

but6mmoreka [IOK
https://m.edso0.ru/20e89f22

43

KonTponbhas pabota no teme

but6mmorekxa [IOK
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"VYrieBomoposr"

https://m.edso0.ru/95c9e298

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUH Psif,
obmas popmysa, CTpoeHHE

bubnunorexa LIOK

44
MOJIEKYJI, U30MEPHUSL, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukanus,
¢dbusnueckue cBoiicTBa
XHUMUYECKUE CBOKCTBA

45 peneIbHbIX OJHOATOMHBIX buGnuorexa [IOK

P https://m.edsoo.ru/26ee34fe
CIUPTOB
Crioco0pl mostyueHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [IOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIIATypa

47 Y U30MepHs, 0COOEHHOCTH bubnmnorexa LIOK
(U3NYECKUX U XUMHUECKHUX https://m.edsoo.ru/c2c788b2
CBOWCTB
MHOroaToMHbIE€ CITUPTHI:

48 STUJIEHTIIMKOJb U TIULEPUH, UX bubnmnorexa [JOK
(bu3UYeCcKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl nostyueHust u

49 MIPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edso0.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIHI,
P . Y bubnuotexa [JOK
50 ¢u3nyeckre CBONCTBA.

TokcuuHocTh (heHONA

https://m.edsoo.ru/2ce726f8
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bubnunorexa LIOK

>1 Xumirieckhe cBOHCTBA (eroia https://m.edso0.ru/037ca5f9

59 CriocoOsl mostyueHus: u bubmmoreka [JOK
npuMeHeHnue penomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenue skcnepuMeHTaIbHBIX bubnmnoreka HOK
3a1a4 o teme "CnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 CucremaTu3anus 1 00001IeHNE bubmmoreka [JOK
3HAHUM MO TeMe https://m.edso0.ru/1810cb9b
AJBIETUABI U KETOHBI:

JIEKTPOHHOE CTPOCHHE

55 KapOOHUJILHON TPYIIIIbI; Bbu6mmotreka [JOK
TOMOJIOTHYECKHE PSIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, uzomepus u
HOMEHKJIaTypa
AJNBIETUABI U KETOHBI:

56 (u3HUYecKre CBOMCTBA; peaKInu bubmorexa [JOK

https://m.eds00.ru/c887425c
MIPUCOEANHEHUS
Peakuuu oxucienus u
S7 KaueCTBEHHbBIE PEAKIINU bubmmorexa [IOK
https://m.edsoo.ru/a393baa9
QJTBJICTHJIOB | KETOHOB

58 CriocoOslI ONTy4eHus anbAEeTHI0B bubnmnorexa [JOK
U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHEIE MPEACTHHBIC

59 KapOOHOBBIE KUCIIOTHI, bu6muoreka [JOK

0COOEHHOCTH CTPOCHHS UX
MOJIEKYII

https://m.edsoo.ru/fec0b113
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N3omepusa u HoMeHKIIaTypa

bu6nmoreka [IOK

%0 KapOOHOBBIX KHCIOT, 1X https://m.eds00.ru/700cc87h
(bu3nueckue CBOCTBa
XHUMHUYECKHUE CBOICTBA

61 MpeIeTbHBIX OJHOOCHOBHBIX bubmmorexa [JOK

https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KHUCJIOT
OcoOeHHOCTH CBOMCTB

62 MYpPaBbUHOM KHUCIIOTBHI. bubnuoreka [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeeIbHbIX U apOMaTHYECKUX

63 KapOOHOBBIX, JUKAPOOHOBHIX, bubnnoreka [JOK
TUIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edso0.ru/83a08773
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

64 ITonsiTHE O MPOU3BOAHBIX bubmuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d

65 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
IPUMEHEHHE KapOOHOBBIX KHCIOT https://m.eds00.ru/7c065¢9d
CrnoxHble 3¢upsbL:
TOMOJIOTUYECKHH psiJl, oO1as bu6nmorexa LIOK

66
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nuecKkrue U XUMUYECCKHIE bubnunorexa LIOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2

68 Pemenne pacu€THbIX 3a7a4: 1O
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YPaBHEHUIO XUMUYECKOU

peakluu, Ha OIpeiesieHne
MOJIEKYJISIPHOI (pOpMYIIBI
OpraHMYEeCKOro BEIECTBA

[TpakTuyeckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX

bubnunoreka LIOK

69
3ama4 o teme "KapOoHoBbIE https://m.eds00.ru/486671fb
KucnoThl. CioxHbIe d3PUphI"

70 XKupsr: crpoenne, puzngeckue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOMCTB KUPOB,

71 COJIEpIKAIlMX OCTATKU bubnnorexa [JOK
HEIPECIbHBIX )KUPHBIX KUCIIOT. https://m.eds00.ru/b0331922
JKups! B npupone
MBpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE

12 nericteue. [lonstue o bubnnorexa [JOK

) https://m.eds00.ru/3c566565
CUHTETHUYECKUX MOIOIITIX
cpenctBax (CMC)
I'enetnyeckas cBs3b

73 YIJI€BOIOPOAOB U bubmuoreka [IOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHi
Cucremaruzamus 1 00001eHme but6mmoreka [IOK

75 .
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb

bubnmnoreka [JOK

76 OO0mmas XxapakTepucTHKa 1

https://m.edsoo.ru/7a9693al
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YIIJIEBO/IOB U KJIaCCU(UKAIHS
yTIIeBOJIOB (MOHO-, TU- U
HOJIMCaXapUIbl)

Monocaxapuabl: Gpusnyeckue

bubnunorexa LIOK

7 CBOIMCTBA U HaXOXJICHUE B
A https://m.eds00.ru/b4bdda2d

pupoie
[IpumeneHue riaoKo3bl, €€

78 3HAYCHUE B )KU3HEACATEILHOCTH bubmorexa LOK

A https://m.edso0.ru/5e61122d

opraHusma
Jucaxapuipl: caxapo3a, MajlbTo3a

79 u nakro3a. HaxoxaeHue B bubnuoreka [IOK
MIPUPOJE U IPUMEHEHUE https://m.edsoo.ru/eb0384e7
JCaxapuioB
[Tonucaxapupl: cTpoeHUE

80 MaKpOMOJIEKY, GU3NYECKUE U bubnuoreka [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

81 ITonsaTHE 06 HCKYCCTBEHHBIX bubmmnoreka HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha

82 ONpeAeIIeHUE JOJIH BbIX0O/1a bubmuoreka [IOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3ZMOXKHOTO

83 Cucremaruzamus 1 00001eHe bu6nunorexa LIOK
3HAHUM MO pazaeny https://m.eds00.ru/08d4364c
KonTponbHas pabota mo Teme
| bubnunoreka LIOK

84 Kucnoponcoaepxkaniue

OpraHu4ecKkue coeuHeHus"

https://m.edso0.ru/42c6678e
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AMUHBL: KTacCH(DUKAIUS, CTPOSHHE
MoJIeKy1, oOtiast popmyiia,

bubnunoreka LIOK

85 “30MepHs, HOMEHKIIATypa U
N https://m.edsoo.ru/efa7e6ca
¢u3nueckue cBOMCTBa
86 XUMHYECKHE CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢cf80
AHUIMH: CTPOCHHUE aHWINHA,
87 0COOEHHOCTH XUMHUUYECKUX bubmmorexa [IOK
N https://m.edso0.ru/39cd21f1
CBOMCTB aHUJIMHA
Crioco0pl mostyueHus u
88 pUMEHEHHE AT (aTHIECKIX bubmmorexa LOK
P https://m.edso0.ru/eal38763
aMUHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 nzomepusi, pusnyecKre CBOMCTBA. Bu6mmoreka [JOK
OTtnenbHBIC IPEACTABUTENH OL- https://m.edsoo.ru/d1773e80
aMHHOKHCIIOT
XUMUYECKHE CBOMCTBA
90 AMUHOKHCIIOT, X OMOJIOTHYECKOe bubmmoreka IIOK
3HauYCHUE aMUHOKUCIIOT. CHHTE3 U https://m.edsoo.ru/77df705a
TUAPOJIN3 TENTUI0B
o1 benku xak npupoaHsie bubmmnorexka HOK
MIOJINMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
but6mmoreka [IOK
92 XUMUYECKHEe CBOMCTBA OCITKOB
https://m.edso0.ru/6237306d
A3oTcoaepkalime
93 TFeTEPOIUKINYECKUE COCTUHEHUS. but6mmorekxa [IOK

HyxnenHoBbIE KHCTOTBI: COCTaB,
CTpO€HHUE U OHOIornYecKas pob

https://m.edsoo.ru/521d1431
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[TpakTuyeckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
94 3a11a4 1o TeMe "A30TcoaepiKalue 1 1 bubmorexa IOK
P \ https://m.edso0.ru/8e3c02d1
OpraHMYEeCKUEe COCTUHEHUS
[TpakTrueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubnmnoreka HOK

95 " 1 1
3a1ad4 1o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHCHHM"

KonTponbhas pabota no teme
96 "A30TCoepIKaIIie OpraHuYECKHE 1 1 bubmmorexa [IOK
AeP | He op https://m.edso0.ru/ce561bc7
COETUHEHUS
OCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COCIMHCHHMI M METOIbI UX 1 bubmmorexa [JOK
8 g https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IOJMMepU3alus U
MTOJIMKOHICHCAIIUS
[Tmactmaccel. YTunuzamnus u bubmmoteka IIOK

98 1
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HaTypaJbHbBIN 1 bubnmnorexa [JOK
CUHTETHYECKHE Kayuyku. Pe3unHa https://m.eds00.ru/246103ec
Bonokna: HaTtypanbHbIe,

100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 1 bubmuoreka [IOK
[Tonumeps! criennatbHOTO https://m.edso00.ru/5963a601
Ha3HAYCHUS
[TpakTuyeckas padora Ne 6.

101 Pemrenne skcriepUMEHTAIBHBIX 1 1 bu6muoreka [JOK
3aga4 no reMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"
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O06o001IeHNne U CUCTeMaTU3AIUS
102 M3y4YEHHOT'0 MaTepHalia 1o Teme 1 bubmmoreka [JOK
"BricokOoMONEKyIsIpHbIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
[NPOI'PAMME
11 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuorexa [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
CtpoeHue 31eKTPOHHBIX 000JI04eK bubnnoreka [JOK
2 1
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccugukanus XuMHUeCKuX 3JIEMEHTOB 1 bubnnorexka [JOK
(s-, p-, d-, f-omemenTsI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB MO ATOMHBIM 1 bubnuotexa [JOK
opOuTaIsim https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallul aTOMOB
) 3neMeII{)TOB B omoionﬂ BO30YXIEHHOM 1 bubmmorexa [JOK
YR https://m.eds00.ru/8149e846
COCTOSIHHH
5 DJEeKTPOHHBIE KOH(PUTYpaluy HOHOB. 1 bubnnorexka [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edso00.ru/a0764b24
[Tepuonuueckuii 3akoH u [leprnonnueckas
7 cucTeMa XuMu4eckux 3neMeHnToB 1. U 1 bubmmorexa [OK
N https://m.eds00.ru/16957c01
MeneneeBa, CBsI3b C COBPEMEHHOM
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TEOpPUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
VMU MPOCTHIX U CJIIOKHBIX BEIIECTB 0

bubmuorexa [JOK

8 IpyIIIaM U IepruoIam https://m.edso00.ru/f8468927

9 CucremaTu3anus 1 00001IeHNEe 3HAHUI bubnmoreka [JOK
10 TEME https://m.edsoo.ru/8fad2942
Bunbl xumudeckon cBsA3u. MeXaHU3Mbl

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnuorexa [JOK
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXHOCTH

11 aToMOB. CBS3b AJIEKTPOHHON CTPYKTYPBI bubnnoreka [JOK
MOJIEKYJT C UX TEOMETPUUECKUM https://m.edsoo.ru/3d2ca093
CTPOCHUEM

12 IIpencraBieHnst 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo0.ru/8c66b12a
BerectBa MOneKynspHOTo U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THIbI bubnuoreka [IOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEIIECTB
IToHATHE O TUCHIEPCHBIX CUCTEMAX.

14 IIpencraBienne 0 KOJIIOUIHBIX bubmmorexa [OK

https://m.edsoo.ru/da2c70e4

pacTBopax
VcTruHHBIE pacTBOPHI: HACHIIICHHBIE H

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa LHOK

Kpucrannoruaparst

https://m.edsoo.ru/e9ccdd8d
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16 CriocoObl BEIpaKEHHS] KOHIIEHTpAIIU bubnmoreka [JOK
pacTBOpPOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM

17 MOHATUH ""MaccoBasi 107151 PaCTBOPEHHOTO bubmmorexa [JOK

M PacTEOpEHHO https://m.eds00.ru/785¢0ab4
BemecTra", "MoJsipHasi KOHLIEHTpaIUs

18 Kinaccudukamnus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
CucremaTu3anus 1 0000IIeHNEe 3HAHUN bubnuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padbora no temam
"Ctpoenue atoma. [lepuogudeckuii 3aK0H

20 u Ilepuonnueckas cucteMa XMMUYECKUX bubnnorexa [HOK
anementToB JI. 1. MenaeneeBa", https://m.edsoo.ru/70a60aa4
"Crpoenue BeuiectBa. MHOrooOpasue
BelecTs"

Knaccudukanms XumMuieckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
21 3aKOH COXpaHEHUsI MacChl BEIIECTB; bubmmorexa [OK
p ’ https://m.eds00.ru/6335cdd2
3aKOH COXPaHEHUs U MPEBPAILICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX

29 TennoBsie 3 HeKTh XUMUYECKUX bubnnoreka [JOK
peakuuii. TepMoXuMUYECKHE YPaBHEHUS https://m.edsoo.ru/d1db86da
Brruucnenus no ypaBHeHUSIM

23 XUMHUYECKUX PEAKIINN U Eubmiorexa IIOK

P https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IMyYHbIX (PAKTOPOB.

Karanus u xatanmus aTOPbI
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25

I'oMOreHHsbIe ¥ reTepOreHHbIE peakuuu

[IpakTrueckas padorta Ne 1 mo teme

bu6mmoreka [IOK

2 "B
° FIHHE pameHXy (baKTOpO]i Ha https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEaKITUU
97 OO6paTtumble U HEOOpATUMBbIE PEAKILIUU. bubmmoreka [JOK
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BnustHue pa3nudHbIX GakTOpoOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DNeKTpoIuTHYECKAast JUCCOIHAIIHS.
29 CHJII:EI))Ie U ciia0bie BJIIIGKT (I)IJII/I;IBI bubmmorexa [JOK
P ' https://m.edso0.ru/5f766bdf
Crenens aucconyanuu
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX .’fl)CTBO ())IB Bono Ho HI)II;I " bubmmorexa [JOK
g P POB. DONOPOA https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
31 I'mpponus cosent. Peaknuy, bubnnorexka [JOK
MIPOTEKAIOIIKE B paCTBOPAX JJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHA B pacTBOpPax bubmmorexa [TOK
P P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
33 eakuu. BakHeWITne OKHCITUTEIN U bubmmorexa [JOK
peardii. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
HWOHHOTO) OanaHca https://m.edso0.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEILIECTB https://m.edso00.ru/93fh97d2
36 Pemenue 3amay pa3nuvHBIX TUIIOB bubnmuotexa [JOK
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https://m.edso0.ru/5a859d16

37 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [JOK
A4P https://m.edsoo.ru/5afa265d
CucremaTu3anus 1 00001IeHHEe 3HAHUI bubnmoreka [JOK
38 n n
1o TeMe "XUMUYECKUEe peakiuu https://m.edsoo.ru/c161eb85
39 KonrponsHas pabora o Teme bubmumorexa [IOK
"Xumunyeckue peakuuu" https://m.eds00.ru/a8a0a930
[Tonoxenrne HeMeTaIOB B
[Teproauaeckoii cucTeMe XMMHYSCKHX
40 anemenToB JI. . MenaeneeBa u bubmorexa LHOK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®uU3nYECKUE CBOMCTBA HEMETAIIIIOB
41 AnoTponus HEMETAIOB (Ha IPUMEpe bubmuorexa [JOK
KHCIIOpoJ1a, cephl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonyuenue, pusndeckue u bu6mmoreka [IOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.eds00.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,
43 CTIIOCOOBI OTYYCHUS, PU3NIECKUE U bubmmorexa [OK
yi L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIITNE COCTUHEHUS bubmmorexa [JOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
TaJIOTeHOB
JlabopatopHble 1 IPOMBIIIITICHHBIE
45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubnmoreka [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edso00.ru/6971aca4
COEMHEHMI
46 IIpakTuyeckas padora Ne 4. Pemenue bubnnorexa [JOK

OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCME

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bu6mmoreka [IOK

47
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHue KUCI0poia U 030Ha
bu6mmoreka [IOK
48 Oxc €pOKC
HART 1 TIEPOKCHIET https://m.edsoo.ru/5¢8816a0
Pemenue 3amay pa3aMvHBIX THIIOB
49 bubmuorexa [JOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIEHHE B IPUPOJIE, CIIOCOOBI
50 HOJII) CHHUS (101/131/1%(:1(;6 E XUMHYECKHE bubmorexa HOK
Yq ’ https://m.edsoo.ru/46afael6
CBOJCTBa
bubmuorexa [JOK
51 CepoBogopoy, ¢
POBOZIOPOA, CyIbpHIEI https://m.eds00.ru/7c875999
Kucnopoaconepxalnue coefuHEHUS
52 Cepel gCO6€HHI:)CTI/I CBOMCTB CEpHOI bubmiorexa IJOK
pbL. p https://m.edsoo.ru/8cfa2548
KHCJIIOTHhI
IIpakTruyeckas pabora Ne 5. Pemenue
53 DKCIEPUMEHTAILHBIX 3a4a4 [10 TEME bubmaorexa IJOK
" P N f[ https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenuHeHUs
A30T: HaXOXKJIEHUE B TIPUPOJIE, CITOCOOBI
54 MoJTy4eHus1, GU3NYECKUE U XUMUIECKHE Brbmmozexa [IOK
Eﬂl ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPU/IBI
Kucnopoxaconepkamye coe JTHHEHUS
55 asora I())co6eHIfocm CBOMCTB a30THOH Bubmiorexa [TOK
) https://m.edsoo.ru/e2965afe
KHCJIIOTHBI
56 [IpumeneHue a30Ta U €ro COCIMHEHUM. bubnmuotexa [JOK
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A3oTHbIE ynoOpeHus

https://m.edso0.ru/129f5059

dochop: HAXOKICHHE B IPUPOJE,
CTIOCOOBI OTYYEHUs, PU3NIECKUE U

bu6mmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
58 Oxkcunbl hocdopa, pochopconepxarime bubnnoreka HOK
kucioThl. Comu hochopHOH KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero bubnuorexa [JOK
coequHeHmnii. ocopHbie y1oOpeHus https://m.edso0o.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue
bubmuorexa [JOK
60 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
https://m.edso00.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,
QIOTPOITHBIE MOIU(UKAIINH; bubnnoreka [JOK
61 .
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/leb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), okcn
62 ne I([)y;(l\r/)) . (OJ'I)BHaSI KfICHOTa ueé bubmmorexa [JOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
CoJH
63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [JOK
&P https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'II)OCO6BI oJI eHI[I/IH (I)H3H§6<I:)K§e u bubmmorexa LIOK
i L https://m.eds00.ru/143558ab
XUMHYECKHUE CBOICTBA
65 Oxcun kpemuawusi(1V), kpeMHueBas bubnuotexa [JOK
KHCJI0Ta, CUIIUKATHI https://m.edsoo.ru/3170e7b1
66 [IpumeHeHne KpeMHUS U €ro bub6nuorexa [IOK

coeauHeHuil. CTeko, ero nojay4eHue,

https://m.edsoo.ru/393cdac0
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BUJBI CTCKJIA

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

67 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o reMe "Hemeramnbr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnunoreka [HOK
"Hemerasner" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnnorexa [HJOK
paboThI, KOPPEKITUS OIMNOOK https://m.edso0o.ru/2b7e9510
[Tonoxenne meramios B [lepuoanyeckon
71 CHUCTEME XMMHUYECKHUX AJIEMEHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX https://m.eds00.ru/9839c16c
000JI09€K aTOMOB METAJJIOB
7 O6mue ¢pusznyeckue cBOMCTBa METAILIOB. bubnnoreka [JOK
[IpuMeHeHne MeTauIoB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [JOK
73 Cnnassl MetaiioB. Kopposust MeTannoB httos://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa [IOK
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUH PsiJl HAPSKEHUI
75 MeTaJ'IJI'I)OB. OO6mmue cnol:::olilibl n(l)jnyqum bubmmorexa [IOK
https://m.edsoo.ru/94eb377a
METaJIOB
OOm1ast xapakTepucTika MeTauioB |A-
rpynmsl [leproanueckoit cucTeMsl
76 XUMHUYECKUX 31eMeHTOB. Hatpuii u bubnmoreka [JOK

Kaluii: moiny4yeHue, pusndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE
MIPOCTHIX BEUIECTB U UX COCAUHEHUN

https://m.edsoo.ru/el2c26b3
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Oo6mas xapakrepuctuka metamion [A-
rpynmnsbl [leproanueckoi cucTeMsl
XMMHYECKUX AJIEMEHTOB. Maruuii u

bubmuorexa [JOK

77 .
KaJIBIIWI: TIOJTy4eHue, (GU3NIECKUe u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHECHUN
78 JKécTkocTh BOJIBI M CIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9
79 AroMuHUN: TIony4deHue, GU3NIESCKHE U bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AmMdoTepHBIE CBOMCTBA OKCHIA U THAPOKCHIA
80 aHIO(bMI/IHEIﬂ TUL OKCOKOMH.HGII[(CI)I aJIipMI/IHI/Ij bubmaorexa LIOK
> THAP ’ https://m.edsoo.ru/5d12d318
X IPUMCHCHHUC
81 Pemenwue 3a1a4 pa3muIHBIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " https://m.edso00.ru/27a4af43
MerTabl TIaBHBIX TOATPYIIT
OO6m1ast XxapakTepruCTUKa METAIIJIOB
83 no0ouHbIX noarpymnn (b-rpymm) bubnnorexka [JOK
[Teproanueckoi CuCTEMbl XUMHUYECKUX https://m.eds00.ru/610d7431
AJIIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa ¥ €ro COeIUHEHNI, X bubmmorexa LHOK
p ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxwuerime coeTMHEHNs Maprasiia.
85 [TepmaHTaHAT KaJIHS, €T0 OKUCITUTEIHHBIC bubmmorexa [JOK
> ’ https://m.eds00.ru/039d69c8
CBOICTBa
86 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [JOK

xKenesa u ero coenuHenuil. [lonydenue u

https://m.edsoo.ru/1b7f8741
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IMPUMCHCHUC CILIABOB KCJIC3a

dusnueckre U XUMUYECKHIE CBOMCTBA

bu6mmoreka [IOK

87
MEIU U €€ COCIMHEHUM, UX IIPUMEHEHUE https://m.eds00.ru/2bc0f954
®uznuecKue 1 XMUMHYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHHUH, NX bubmuorexa [JOK
npuMeHeHue. [ 'uaIpoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LMHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTATIbHBIX 33/a4 10 TEME bubamorexa LOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTaibpl TOOOYHBIX MOATPYIII
Pemenwue 3a1a4 pa3muIHBIX THIIOB
90 P bu6mmoreka [IOK
https://m.edsoo.ru/a8b83d83
O06o0meHne 1 cucTeMaTU3aIus
91 M3Y4EHHOI'0 MaTepuaa 1o TeMe bubmmorexa LOK
" v " P https://m.edsoo.ru/e91fe975
Meranbl
bu6mmorexa [IOK
92 KonrtponsHas pabora no reme "Metasmibr"
P p https://m.edso00.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHuM YyCTOWYUBOTO
94 pasBuTH yenoseuecTsa. [lonarue o bubnuoreka [IOK
HAaYYHBIX METOJaX UCCIEI0BaHUS https://m.edsoo.ru/080fe1f0
BEIIECTB
HayuHble pUHITUIBI OpraHU3aIH
95 XMMHUYECKOTO IIPOU3BOICTBA. bubnuorexa [IOK

[IpoMbleHHbIe CTIOCOOBI OTYYSHUS
BaXHEHIITNX BEIIECTB

https://m.edsoo.ru/2e45a44f
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XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH bubnmoreka [JOK
96 1
Cpebl U €ro MOCIEeACTBUS https://m.edsoo.ru/9f11bf51
97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnunoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
08 Xwumus aimy. Poias xumMun B 1 bubmuorexa [JOK
oOeclieueHny NUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubnmoreka [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XHMHS B CTpOUTENBCTBE. BakHenmne
100 CTPOUTEIILHBIE 1 KOHCTPYKIIMOHHBIE 1 bubmorexa [IOK
p pyKH https://m.edso0.ru/61e69003
MaTepuabl
XuMus B CEILCKOM XO3SICTBE.
101 Opra"nnyeckue U1 MUHepPaJIbHbIE 1 bubnmorexa [IOK
p p https://m.edsoo.ru/fd39587d
yInoOpeHus
102 Cucrematusanusa 1 00001IIeHIE 3HAHUT 1 bu6mmoreka [IOK
o TeMe https://m.edsoo.ru/db979c70
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACO O 102 4 3

I[TPOT'PAMME

MMPOBEPSIEMBIE HA EI'3 11O XUMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIETO OEPA3OBAHUSI

Kon

NpoBepPsIeMoOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpamMMBbl
cpeaHero o0uero o0pa3oBaHus

1 Bianenne cucteMoil XMMHUYECKUX 3HAaHUW, KOTOPAsl BKIIIOYAET:

11 OCHOBOIIOJIATAIOIIHE MOHATHS (XUMHUYECKHH JJIEMEHT, aTOM, HM30TOIBI, JJIEKTPOHHAs o0oioyYka aroma, S-, p-, d-
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9JIEKTPOHHBIE OPOUTAIM aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HMOH, MOJIEKYJla, BaJICHTHOCTb,
ANIEKTPOOTPHUIATEIEHOCTh, CTCIICHh OKUCJICHHS, XUMHUYECKasi CBsI3b (OG- M M-CBS3b, KPATHBIC CBS3H), THOPHIU3AIUS
aTOMHBIX OpOHuTaliel, Kpucraminyeckas pemérka, MOJib, MOJIIpHAs Macca, MOJISpHBIA 00BEM, MosipHas
KOHIIEHTpAlLKs, pacTBOPbl (MCTUHHBIC, JUCHEPCHBIE CHCTEMbI), KPHUCTAJUIOTHAPAThl, YIJIEPOAHBIN CKEJeT,
(GyHKIIMOHATBHAS TPYIIa, paguKkajl, U30Mephl, CTPYKTypHas (opmyrna, uzomepus (CTPYKTYpHAs, T€OMETpUYECKas
(uMc-, TpaHCU30MEpHUsA), TOMOJOTMYECKHM psA, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOpOA- U a30TCOAEpXkKalliue
COEMHEHMS, OMOJIOTHMYECKU aKTHBHBIC BellecTBa (YIJIEBOABI, KHUPbI, OEIKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS, KPEKUHT, PU(OPMUHT, THUIBI XUMHUYECKUX PEAKIHMHN (OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIEC, IK30- U IHAOTEPMUUYECKUE, PEAKIIMH MOHHOTO OOMEHa, TOMO- U T€TePOTCHHbIE, 0OpaTUMbIE U
HeoOpaTHMBIE), PACTBOP, JEKTPOIUTHI, HEIJCKTPOIHUTHI, JEKTPOIUTHISCKAST JTUCCOIUAIUS, CTCIICHb JIHCCOIUAIIHH,

OKHUCJINTCJIb, BOCCTAHOBUTCIIb, 3JICKTPOJIN3, CKOPOCTb XHUMHYCCKOM p€aKiun, XUMHYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUS XUMHUYECKOro CTpoeHus opraHudeckux BemiectB A.M. byrtnepoBa, Teopus

AICKTPOJUTHYECKON nuccormanuu, llepmomuyeckuii 3akon JI.MI. MenzaeneeBa, 3aKOH COXpPaHEHHS MAacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XWMHH, MHPOBO33PCHYECKHE 3HAHHS, JISKAIIME B OCHOBE IOHMMAaHHS
MPUYMHHOCTA W CHCTEMHOCTH XHMMHYECKHX SIBJICHHH, COBPEMEHHBIC NPEICTABICHUS O CTPOSHHH BEIIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX
13 MPEJCTABICHUS O MEXaHU3MaX XUMHUYECKUX PEaKIHid, TEPMOJINHAMHYECKIX W KMHETHUYECKUX 3aKOHOMEPHOCTSIX HX
' MPOTEKaHMs, 0 XUMUYECKOM PaBHOBECHH, TUCIIEPCHBIX CUCTEMaX

14 (aKTOJOTHUECKUE CBEIEHHUS O CBOMCTBAaX, COCTaBe, IOJTYYEHHH M OE€30IMaCHOM HCIOJIh30BAHUU Ba)KHEHIINX
' HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH JIEeATETbHOCTH YelloBeKa

15 o0Iye HayyHble NMPUHIMIIBI XMMUYECKOTO MPOU3BOJCTBA (HAa MpUMEpE MPOU3BOACTBA CEPHOM KHMCIOTHI, aMMHUAKa,
' METaHoJIa, epepaboTKu HePTH)
2 CchopMupOBaHHOCTh YMEHUH BBISBIATD:

21 XapaKTepHble MPU3HAKU U B3aUMOCBSI3b U3yYCHHBIX MOHATUH, IPUMEHSATh COOTBETCTBYIOIIHME MOHIATHS MTPH OMHCAHUU

CTPOCHUSA U CBOICTB HCOPraHNYCCKUX U OPraHUYCCKUX BCUICCTB U UX npeBpameHHﬁ




B3aHMMOCBSI3b XMMHUYCCKUX 3HAHUM C IMOHATHSAMU U MNpEaACTaBIICHUAMU APYTUX MPECAMCTOB JIA 0oJiee 0CO3HAHHOIO

22 MOHUMAaHUS U OOBSICHEHUSI CYITHOCTH MaTEepUAIILHOTO €AMHCTBA MUPa
3 ChopMupOBaHHOCTH YMEHUS HCIIOJIB30BATh:
HAaVMCEHOBAHUSA XUMHUYECKUX COCIMHEHMM MEXAYHApOIHOIO COK3a TEOPETHYECKOW W INPUKIAJHOM XUMUU U
3.1 TPUBUAJIBHBIC HA3BaHUS BEILECTB, OTHOCAIIMXCS K H3Y4YCHHBIM KJIacCaM OPIaHUYECKUX M HEOPraHMYECKUX
COETUHEHUN
3.9 XMMUYECKYI0 CHUMBOJIMKY JJsl COCTaBJICHHMsS (POpMYJ HEOPraHMYECKHX BEIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX
' (pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKUX BEILLECTB
4 CchopMupoBaHHOCTb YMEHUS KIACCUPUIIMPOBATH!
41 HEOpraHUYECKHe BEILECTBA, CAMOCTOSTENILHO BbIOMpATh OCHOBAHUS W KPUTEPUH Ul KJIACCU(UKALMM H3ydaeMbIX
' XUMHYECKUX OOBEKTOB
4.9 OpraHUYEeCKHEe BELIECTBA, CAaMOCTOATENBHO BHIOMpaTh OCHOBAaHUS M KPUTEPHM s KIAcCH(DUKAIMK HM3Y4aeMbIX
' XUMHYECKUX OOBEKTOB
43 [0 Pa3IMuHBIM MpU3HAKaM (YUCIY M COCTaBy pPEardpyroliuX BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
' CTENEeHEN OKUCIIEHNS 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YJaCTHIO KaTaln3aTopa)
ChopMHupoBaHHOCTh YMEHHUSl XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U BO30YXJIEHHOM
5 COCTOSIHMM) U MOHOB XMMHUYECKHX 37eMeHToB 1 — 4 mepuonoB Ilepuonnueckoit cucremst J[.M. MenneneeBa n ux
BAJICHTHBIC BO3MOXXHOCTH, HCIIOJIB3Ysl MOHATHS S-, p-, (-2JIeKTPOHHBIC OPOHUTAITH, SJHEPTETUIECKIE YPOBHH
6 ChopMHpOBaHHOCTh yMEHHS OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MU COEIMHEHUH TI0 IepHoJaM U Tpynnam
7 ChopMupOBaHHOCTh YMEHHUS COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIUH U PACKPBIBATH UX CYIIHOCTD:
7.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPECTBOM COCTABICHHS AIEKTPOHHOTO OajlaHCca ATUX peaKIui
79 ypaBHEHMs PEaKIMi Pa3IMYHbIX THIIOB; MOJHBIE U COKPALIEHHbIE YPAaBHEHHs peaklUii HOHHOTO OOMEHa, YYUThIBas

YCJIOBUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIIA




7.3

peaxkuii TUAPOIH3a, pEaKuii KoMILIeKcooOpa3oBaHus (Ha IpUMEPE TUAPOKCOKOMIICKCOB IUHKA U aATFOMUHUS)

8 CchopMupoBaHHOCTh YMEHUS TIOATBEPKIATD:
Ha KOHKPETHBIX INpUMEpax XapakTep 3aBHCHUMOCTH PEaKIMOHHOW CIIOCOOHOCTH OpPraHMYECKUX COCTUHEHUH OT
8.1 KPaTHOCTH M THIA KOBAJIEHTHOH CBSI3H (G- U TM-CBSA3M), B3aMMHOTO BIMSHUS aTOMOB U IPYII aTOMOB B MOJICKYJIax, a
TaKke OT 0COOEHHOCTEH peaar3anny pa3IndHbIX MEXaHU3MOB ITPOTEKAHUS PEaKIUil
8.2 XapaKTEepHbIe XMMUYECKHE CBOICTBA BEIECTB COOTBETCTBYIOIIMMH OJKCIIEPUMEHTAMHM M 3allUCSIMU YpaBHEHUH
' XMMHUYECKHX PeaKini
ChopMHPOBaHHOCTh yYMEHHS XapaKTEpPH30BaTh COCTaB M BaKHEWIIME CBOWCTBAa BEMIECTB, NPHHAICKANMX K
9 OIpeAeTaEHHBIM KJIaccaM U TPYIINaM COCIMHEHHH (IIPOCThIe BELIECTBA, OKCHIIBI, THIPOKCHIBI, COJIH; YIIIEBOJOPO/IBL,
POCTHIE YPHUPBI, CIUPTHI, (PEHOIIBI, ATbJIETU/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(DUPBI, JKUPHI, YTICBOIbI,
aMHUHbI, aMUHOKHCIIOTbI, O€JIKH)
10 ChopMupoBaHHOCTh YMEHHS ITPOBOIUTH PACUETHI IO XMMUYECKUM (HOpMyJIaM U YPaBHEHHSIM X UMHUYECKUX PEAKIIHiA C
UCIIOJIb30BaHUEM (DPU3UUECKUX BEITHYHH:
101 Macchl (00b€Ma, KOIMYeCTBa BEIIECTBA) MPOTYKTa PEAKIMH, €CITM OJTHO U3 MCXO/IHBIX BEIIECTB JIaHO B BHJIE PacTBOpa
' C onpeAenéHHON MaccoBO J10eil pacTBOPEHHOTO BEIIECTBA UM JaHO B U30bITKE (MMEET MPUMECH)
10.2 MaccoBOM MM 00BEMHOM J10J1M, BBIX0/1a MMPOJYKTA PEAKLIUU
10.3 TEIUIOBOTO AP QeKTa peakuui
10.4 00BEMHBIX OTHOIICHUIT Ta30B
10.5 10 HAXOXKJICHUIO XMMUYECKON (pOpPMYIIbI BELleCTBA
Brnanenue cucreMoil 3HaHUN O MeTOJlaX HAYYHOTO MO3HAHMS SBJICHUN MPUPOJBI, UCHOIb3YEMBIX B €CTECTBEHHBIX
1 HayKax W yMEHHUE TNPUMEHSTHh 3TH 3HaHUS TPU IKCIEPUMEHTAIHHOM HCCICIOBAHUW BEUIECTB M JUISI OOBSICHEHHUS
XUMHAYECKHUX SIBIICHHUHA, MMEIONIMX MECTO B MPHUPOE, MPAKTHYCCKOW AEATEIHHOCTH YEIOBEKAa W B TOBCEIHEBHOM
KHU3HU
12 CchopMHpPOBaHHOCTE YMEHHUS TPUMEHATh (MCIIONB30BaTh) 3HAHUS O COCTaBE U CBOMCTBaX BEIIECTB IS




13

14

SKCIIEPUMEHTAJILHOM MPOBEPKU THUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHHMsI XUMHUYECKUX pPEaKIuil u
MIPOTHO3UPOBAHMSI BO3MOXKHOCTEH WX OCYIIECTBICHHS, CHCTEMHBIE XHMHUYCCKHE 3HAHUSA JUIS OOBSCHCHHS W
MIPOTHO3UPOBAHMUS SIBICHUH, UMEIOIINX €CTECTBEHHOHAYUYHYIO MIPUPOJLY; AJISl IPUHATHUS TPAMOTHBIX pelleHHi mpolieM

B CUTYyallHAX, CBA3AHHLBIX C XHAMUEH

ChopmupoBaHHOCTh YMEHHUSI IIJIAHUPOBATH U MPOBOJUTH XUMUYECKUHN IKCIEPUMEHT (TIOTy4YeHHE U U3YUYECHHE CBOICTB
HEOPraHMYECKUX M OpPraHWYECKUX BEIIECTB, KAYECTBEHHbIC PEAKIUU YIJIEBOJOPOJIOB PpA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOACPKAILIMX ~OPraHMYECKUX BELIECTB, PELICHUE HKCIEPUMEHTAJIbHBIX 3aJad II0 PaclO3HAaBaHUIO
HEOPTraHMYECKUX M OPTraHMYECKUX BEIIECTB) C COOJIOJEHMEM MpaBWiI 0€30IMacHOr0 OOpaIIeHUs C BEIIECTBAMH M
nabopaTtopHbIM o0opynoBaHueM; (GOPMYyIHUPOBATh LEIH KCCIEAOBAaHUSA; MPEACTaBIATh B pa3iuyHOi (opme

PE3YIbTAThI OKCIICPUMCEHTA, aHAJIM3UPOBATh U OLICHUBATDH UX JOCTOBCPHOCTDH

ChopMHPOBAaHHOCTE YMEHHUSI OCYILECTBIATH LIEJCHANPAaBICHHbIM MOMCK XMMHUYECKOW HMH(GOPMALUU B Pa3INYHBIX
WCTOYHMKAX (Hay4yHas W y4yeOHO-HaydHasi JTUTEpaTypa, CpPeACTBa MaccOBOW MH(pOpMaIum, ceTb VHTEpHET U IpyTue),
KPUTUYECKH AHAIM3UPOBATh XMMHUYECKYI0 WH(pOpMAIHIO, NepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHU C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CdopmMupoBaHHOCTh YMEHHSI POTHO3UPOBATH, AaHATM3UPOBATH M OIEHUBATH MHPOPMAIIUIO C MTO3UITUN IKOJOTHIECKON
0€30MacHOCTH TOCTEACTBUI OBITOBONM W TPOHM3BOJICTBEHHOM [EATENFHOCTH YEIOBEKa, CBSI3aHHOW C mepepaboTKon
BEIIECTB; CPOPMHUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTh BO3JICHCTBHUS HAa KHUBBIE OPraHU3MbI OIMPEICIEHHBIX

BC€HOICCTB, ITOHHUMasi CMBICJI ITOKa3aTciIAd HpG}IGJ’IBHOﬁ ﬂOHYCTHMOﬁ KOHIOCHTpALUH, U TIOJACHATH HA IMpUMCpax CIIOCOOBI

YMCHBUICHHA U TPCAOTBpAICHHUA UX BPCIAHOT'O BO3)IGfICTBI/I$[ Ha OpraHu3M 4YCJIOBCKa

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D 11O XUMHUHU

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
TeopeTnyeckre OCHOBBI XUMUU

CTpOeHI/IC BCIICCTBA. COBpeMCHHa}I MOZACIIb CTPOCHHUA aroMa. PaCHpeZ[CJICHI/IC 9JICKTPOHOB 110 JSHCPICTUYCCKHUM YPOBHAIM.

Knaccupukarus XuMudeckux 37aeMeHTOB. OCOOEHHOCTH CTPOEHHS SHEPreTHUYSCKHX ypOBHEH aToMOB (S-, P-, d-a1eMeHTOB).




OcHoBHOE 1 BO30YX/IEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOH(UTypaius aroma. BaneHTHBIE 3JIeKTPOHBI

[lepuonuueckas cucrema xumuueckux syemeHToB [[.M. MenneneeBa. ®dusuueckuit cmbica llepumoamyeckoro 3akona JI.U.

1.2 Mengeneesa. IIpyuvHbBl M 3aKOHOMEPHOCTHM W3MEHEHMS CBOMCTB JJIEMEHTOB M MX COCIUHEHUH IO MEpUOAaM M TIpyIIlaMm.
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH, BRICIIUX OKCHJIOB U THIPOKCHIOB
1.3 BanenTtHocTh. DnekTpoorpunareabHOCTh. CTENEHb OKUCIIEHUS
Bunel xumudeckodt cBsi3u  (KOBaJCHTHAs, WMOHHAs, MeETa/LIMYecKas, BOJOPOJAHAs) W MEXaHU3Mbl e€ o00pa3oBaHUs.
14 MexMoneKysipHble B3auMOJAEHCTBHs. BelnecTBa MOJEKYISpPHOTO W HEMOJIEKYJIIPHOIO CTPOEHUs. THIbl KPUCTAIIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIIIMYECKON PeIETKI
15 Xumnueckas peakuus. Knaccupukanus XuMHUECKUX peakldii B HEOPraHUYECKOM U OPraHu4ecKoi XMMHUU. 3aKOH COXpPaHEHUs
' Macchl BELIECTB
1.6 CKopocCTb peakuuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
1.7 TeroBbie 3G GEKTH XUMUYECKUX peakiuii. TepMoXuMHUYecKre ypaBHEHHS
18 OOparuMele peakuuu. XuMuyeckoe paBHoBecue. DakTopbl, BIAMSIONIME HA COCTOSIHME XUMUYecKoro paBHoBecus. [Ipunnun Jle
' [ITarense
19 Onexktponutuyeckas auccoruanus. CuiibHble U ciabble 2yeKTponuThl. Cpena BOAHBIX PAacTBOPOB BEILIECTB: KHCTas,
' HelTpanpHas, menoyHas. Crenenp qucconuanuu. Peakuun noHHoro oOMeHa
1.10 IMuaponus coneii. Monnoe npoussenenue Boibl. Bogopoausiit mokasarens (pH) pactBopa
111 CriocoObl  BBIpaKEHHUS! KOHIIGHTpAIlMM pacTBOPOB: MaccoBasi JOJIsI PacTBOPEHHOIO BELIECTBA, MOJIIpHAs KOHIIEHTpAIlHsl.
' HacplimeHnHble 1 HEHAChIIIEHHbIE PaCTBOPHI, pacTBOPUMOCTh. KpucTamioruapaTst
112 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakinu. [loBeieHre BelecTB B cpefax ¢ pa3HbIM 3HaueHueM PH. MeTobl 371IeKTPOHHOTO
- OanaHca
113 DIIEeKTPOIIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTaHUYECKON XUMUU
2.1 Knaccudukanus Heoprannyeckux coenHeHnii. HomeHkmatypa HeopraHn4eckux BeIeCcTB




XUMHUYECKHE CBOWCTBA BAXKHEUIIIUX METANIOB (HAaTpUM, KaJIUi, KaJIbIMH, MarHUH, aIIOMAHAN, LIMHK, XPOM, YKEJI€30, ME/Ib) U UX

22 coeauHeHuil. O0IHMe CrIOCOObI MOTyYEHHS] METAJIIIOB
53 XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJIOTeHOB, CEPHI, a30Ta, Gocdopa, yriepoaa U KpeMHHs) U UX COCAMHEHUI
' (OKCHI0B, KUCIIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHUI)
2.4 I'enernueckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM Kjlaccam
2.5 #HPar###  nenTudukanms HeopraHMYeCKNX coeAnHeHni. KauecTBeHHbIE peakIiiy Ha HEOPraHUYECKHE BEIIeCTBA U NOHbI
3 OCHOBBI OPraHMYECKON XUMUHU
OCHOBHbBIE TOJIOKEHHUSI TEOPUHU XUMHUYECKOIO CTPOEHMsI OopraHudeckux coeauHeHuit A.M. byrnepoBa. Yriepoasslil ckener
31 OpraHu4eckoil Mosiexyinbl. KpaTHOCTh XMMHYECKOH CBsA3M. S- M P-CBA3U. SP3-, SP2-, SP-ruOpuausanuu opOuUTaneld aToMoB
' yriaeposaa. 3aBUCHMOCTb CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUS MoJieKyll. ['omosnoru. 'omonornyeckuit psa. Mzomepus u
H30MEpbI
3.2 [TonsaTue o pyHKIMOHANBHOI rpymie. OpueHTaMOHHBIE P PEKTH 3aMeCTUTENICH
33 [IpencraBnenne o Kiaccu(puKauy OpraHUYECKUX BemecTB. HOMEHKIaTypa OopraHMYecKHX COCTUHEHHH (crcTeMaTrhdeckas) u
' TPUBUAJIbHBIC HA3BAaHUS BAXKHEHUIIUX MPEICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB
3.4 CBoOOHOpaANKANbHBIA U MOHHBIN MeXaHu3Mbl peakuuu. [lonarue o Hykineopuie u anexrpoduie. [lpaBuno MapkoBHUKOBA.
' [IpaBuno 3aiineBa
Anxanpl. XMMHMYECKHE CBONCTBA aJKaHOB: TaJIOTE€HUPOBAHME, JIETHIPUPOBAHUE, TEPMUUYECKOE PpAa3JIOKEHHUE, KPEKHHT,
3.5 nzomepu3ans, ropenue. Ilonydyenue ankanoB. Luknoankansl. Crienuguka cBOMCTB IIMKIOATKAHOB C MAJIbIM Pa3MEpOM IIHKJIA.
Peakuuu nmpucoeqMHEHNs U PaIUKAIBHOTO 3aMEILEHUS
36 AnxeHsl. XHMMHUYECKHE CBOWCTBA: pEaKIUH MNPHUCOEAWHEHHs (TaJOreHUpPOBaHUE, THIPUPOBAHUE, THIPOraJOTeHUPOBAHUE,
' ruapaTanus), TOpeHusl, OKUCIECHUS U oaumepu3anuu. [IpoMbliieHHbIe 1 TabopaTopHbIe CIOCOObI MOTYYEHHSI aTKEHOB
37 AnxanueHbl. XUMHYECKUE CBOWMCTBA aJKaJMEHOB: pEaKIUHM MPUCOEAMHEHUsS (TUAPUPOBAHME, TaJIOTCHUPOBAHUE), TOPEHUS U
' nonuMepu3zanuu. [lonydyenue ankaaeHoB
3.8 AnkuHbl. XUMHYECKHE  CBOMCTBAa: peakUuud  TNPUCOEIUHEHUs  (TAJIOreHHUpOBaHME, TUIPUPOBAHHE, TUIpaTalus,




TUAPOTAIOTeHUPOBAHKUE) KAK CIIOCOO IMOJTYYEHUS MOJIUMEPOB U JIPYTHX MOJIE3HBIX MPOAYKTOB. Peakuuu 3amenienus. ['openue

AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IJIAMCHHA IJId CBAPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie alcTUJICHa

3.9

Apenbl. XuUMHYECKHME CBOWCTBa O€H3071a: pEaKUUU HIEKTPOPHILHOIO 3aMEIICHUs, TNPUCOSAUHEHHUS (THIpPUpPOBAaHUE,
ramorenupoBanue). Peakius ropenusi. OCOOCHHOCTH XUMHUYECKHX CBOWCTB Toiyona. [lomydenuwe Oenzona. OcoOeHHOCTH

XHUMHYECKHUX CBOMCTB CTHUPOJIA. HOJ’II/IMepI/ISaHI/IH CTHPOJIA. Cnoco0x1 IMOJIYYCHHA U IPUMEHCHUC apOMATHYCCKUX YTJIICBOJOPOI0B

3.10

CHI/IpTI)I. HpCIICJ'IBHBIC OIHOATOMHBIC CIIUPTHI. XUMHYECKHE CBOMCTBA: BBaHMOHCﬁCTBHC C HaTpUEM Kak croco0 YCTAHOBJICHUSA
HaJIM49WsA THAPOKCOI'PYIIIIBI, C IaJIOrCHOBOAOPOJaMHU KaK croco0 MMOJIY4YCHUSA paCTBOpHTeHCﬁ, BHYTpHU- U MEXMOJICKYJIApHasd
AcCruaparanus. Peakmus ropcHus. HOJIyT-IeHI/IG 9TaHOJIa: pC€aKlIusi 6pO)K€HI/I$[ [JIIOKO3bI, THApaTalnusa 3TUJICHA. OTUICHIIMKOJb U

TIIMOCPHH KaK NPCACTABUTCIIN MMPCACIIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®denoi. XuMHUUYeCKHe CBOMCTBA deHosa (peakiuu ¢ HaTpueM, THAPOKCUIOM HaTpusi, Opomom). [Tosryuenne gpenosna

3.12

Anpaeruapl. XMMHUECKHE CBOMCTBA IPEIEIbHBIX allbJETHJI0B: T'MJIPUPOBAHHUE; KAUECTBEHHbBIE PEAKIMU HAa KapOOHUJIbHYIO
rpymniy (peakmus «cepeOpsHoro 3epkanay, B3auMoaeicTsue ¢ runpokcuaoM meau (I1). Tlomydenne mpenensHbIX aubIeTHIOB:

OKHUCJICHUC CIIMPTOB, r'HApaTanus alilcTUJICHA. AI_IGTOH KaK IIpeaACTaBUTCIIb KECTOHOB. Ocobennoctu PCaKIUKU OKHUCIICHUA allCTOHA

3.13

3.14

Kap6OHOBBIe KHCIOTbl. XMMHYECKHE CBOMCTBA MNpEACIIbHBIX OJHOOCHOBHBIX Kap60HOBBIX KUCI0T. OCOOCHHOCTH XUMUYECKUX
CBOMCTB MypaBBHHOﬁ KHUCJIOTBI. HonyquI/Ie MMpEACIIbHBIX OJHOOCHOBHBIX Kap6OHOBHX KHUCJIIOT. OKHCJICHUC aJIKaHOB, aJIKCHOB,

NEPBHUYHBIX CIIMPTOB, AJILACTHUI0B. Bricmme NpCaACIbHBIC U HETIPCACIIBHBIC Kap6OHOBI)IC KHCJIOTHI

Crnoxuble 3¢upbl U xupbl. CriocoObl MOMy4YeHUs CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakiuu sTepuduxanuu. [Ipumenenue
CIIO)KHBIX A(UPOB B NUILIEBOM U MappIOMEpPHONW MNPOMBINUIEHHOCTH. JKHUpBI Kak CIIOKHbBIE 3(QUpPHI MNIMLEPHUHA M BBICIINX
KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA KUPOB: THAPUPOBAHNE, OKUCIEHUE. [ NIpOIN3, WM OMBIICHHE, )KUPOB KaK CII0co0

MMPOMBIINIJICHHOT'O TTOJIYUCHUA COJIeH BBICIINX Kap60HOBBIX KHCIIOT. MbIIa KaK COJIM BHICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XUMHUYECKHE CBOMCTBA TIIOKO3BI: PEAKIMU C Y4aCTHEM CHHUPTOBBIX U QIBJETHIHOW TPYNI U MOJOYHOKHCIOE OpOKeHUe.
[IpuMeHneHue TIIOKO3bI, €€ 3HAUYEHHE B JKU3HEACATENbHOCTH oOpraHu3ma. Jlucaxapuasl: caxaposa, MajbTO3a.
BoccranaBnuBaromye U HeBOoccTaHaBIMBaroIue aucaxapuiabl. ['maponus aucaxapunos. [lonmucaxapuibl: Kpaxmai, TIIMKOTEH.
CrtpoeHre MakpoMOJIEKyJl Kpaxmala, TJIMKOTeHa U LEeJUT003bl. Pu3ndeckre CBOWCTBA Kpaxmalia U LEJUTI0I03bl. XUMUYECKHe

CBOMCTBa KpaxMaja: TuApOJIn3, Ka4C€CTBCHHAs pCaknusa € HOJO0M. XHUMHUYECKHE CBOMCTBA IEIIIOJIO3bI: TUApPOJIN3, MOJIYYCHHUC




3¢ upoB 1emon03sl. [ToHsITHE 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMMHBI. AMHHEBI KaK OpraHU4Y€CKUC OCHOBAHMA: PECAKIIUU C BOHOﬁ, KHCJIOTaMH, pE€aKIUA rOpCHUs. AHWMIVH KaK IpeaACTaBUTECIIb

3.16 apOMAaTUYECKUX aMUHOB. XHMMHYECKHE CBOWCTBA aHWIMHA: B3aMMOJACUCTBHE C KHUCIOTaMH, OpOMHOI BOIOH, OKHCICHHE.
[Tony4yeHne aMMHOB aJKWIMPOBAHUEM aMMHUaKa U BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YTIEBOJOPOIOB
317 AMUHOKHCTIOTBI H O€lKH. AMHHOKUCIOTHI Kak aM@OTepHble OpraHuyeckue coequHeHus. OCHOBHBIE aMUHOKHCIIOTHI,
' oOpasyromue 0enKru. XUMUYECKHE CBOMCTBA OCITKOB: THIPOJIN3, IEHATYpallHsl, KaYeCTBEHHBIC (IIBETHBIC) PEAKIIUU HA OCIIKH
318 CtpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHUS MOJIeKysl. OCHOBHBIE CIIOCOOBI MOIYYEHUS
' BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: PeaKIiK MOJIMMEepHU3aluu 1 nonukonaeHcanuu. Knaccudukanus BoIoKoH
3.19 Wnentudukanus opraHn4eckux coeIMHEeHnH. Penienne skcrepruMeHTaNbHbIX 3a/1a4 Ha Paclio3HaBaHUE OPTaHHMYECKUX BEIIECTB
3.20 I'enetnyeckas CBSI3b MEXKAY KJIaCCAMH OPTaHUYECKUX COCTMHEHUI
4 XUMUSL U KU3HB
41 XuMmus B oBceHEeBHOM xu3HU. [IpaBuna 6e3o0macHoii paboThl ¢ €KUMHU, TOPIOYMMH U TOKCUYHBIMHU BELIECTBAMHU, CPEICTBAMHU
' OBITOBOW XUMHHU
Xumus U 370poBbe. XUMHUS B MEAMIIMHE. XUMHUS U CENBCKOE XO3SKiCTBO. XMMHUS B MPOMBIIIJICHHOCTH. XUMHUSI M DHEpPreTHKa:
4.2 MIPUPOIHBIN U TIOMYTHBIA HEPTSIHOMN Tra3bl, UX COCTaB U HCMONb30BaHue. CoctaB HEPTH U e€ nepepaboTka (IPUPOIHBIE HCTOYHUKU
YTII€BOI0POIOB)
XuMUS ¥ DIKOJIOTHS. XHMHUYECKOE 3arpsi3HEHUE OKpYXaromed cpenbl W ero mocheactBus. OxpaHa ruapochepsl, MOYBHI,
4.3 atMocdepsl, Quopsl U (payHbl OT XUMHUUYECKOTO 3arpsizHeHus. [IpobieMa O0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIC
HMCTOYHUKHU YHEPTHH
OO0mre npeacTaBiIeHns O MPOMBIIUICHHBIX CIOCO0aX MOMYyYeHHUS] XUMUYECKUX BEIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
4.4 cepHOil kucnoTel). UépHas u nBeTHass MeTauTyprusi. CTEKIIO M CUIIMKATHAs MPOMBIIIEHHOCTD. [IpoMBbIlieHHas: opraHudecKast
xuMHusL. CBIPBE I OPraHUISCKON MPOMBIIIIIICHHOCTH
5 Tunel pacy€THBIX 33184
5.1 Pacuérbl macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WM 00bEMY OHOTO U3




YYACTBYIOLUX B PEAKIIMU BEILIECTB

5.2 Pacuérsl TermoBoro s dexra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUH, €CIH OJIHO U3 BEIIECTB IaHO B U30BITKE (MMEET MIPHMECH )
5.5 Pacuéter MmaccoBoi min 00BEMHOMN JOTM BBIXOJIA MPOIYKTA PEAKIIMHA OT TEOPETUIECKH BO3MOXKHOTO
5.6 Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKLIUH, €CIIH OJTHO U3 BEIIECTB JIaHO B BUE PACTBOpa C
' onpeacEHHON MacCOBOM J10J1ei pacCTBOPEHHOTO BEIIECTBA
5.7 Pacuérel ¢ HCcroap30BaHNEM MOHATHM «MacCOBast 10JIS1», «MOJISIPHAs KOHLIEHTPALU», «PACTBOPUMOCTb)
5.8 Haxoxxnenne MonexyIsipHOi (hOpMyIIbl OPraHUIeCKOTo BEIIECTBA TI0 €T0 IMIIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINX

B €ro COCTaB, WJIHA 110 MPOAYKTAM CropaHusd

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Epemun B.B., Ky3pmenxo H.E., Tepenun B.W., JIpo3noB A.A., JIynun B.B Xumus, 10 knacc yriyOneHHbIH YpOBEHb

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Epemusn B. B. Xumus. 10 knacc. Yriayonennsiit yposens / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. — 2-e
u3l., crepeotur. — M.: [Ipoda

2. Epemun B. B. Xumus. 10-11 k. 2. Meroauueckoe nocodue / B.B. Epemun, A.A. JIpo3aos, M.B. Bapranosa. — M.: [Ipoda

3. Epemun BB u np. IIporpamma kypca xumun ais 8-11 kiiaccoB o0meoOpa3oBatenbHbIX yupexaeHuid. — M.:JIpoga

4. Kysemenxko H. E., Epemun B. B. 2500 3ana4 no xumuu ¢ pemenusimu. — M.: OHuke




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. https://chem11-vpr.sdamagia.ru

2. https://chem-ege.sdamgia.ru

3. https://resh.edu.ru

4. https://myschool.edu.ru
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