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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHH Ha YPOBHE CpeTHETO 00IIero oOpa3oBanus pazpaboTana Ha ocHoBe DenepaibHOTO 3akoHa oT 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanuuy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHUsS (eaepalbHON 00pa30BaTEIHbHOM MPOrpPaMMbI
cpennero obmero oopazoBanus(POIl COO), npeacrarineHHbIx B DeaepaibHOM rocy1apcTBeHHOM oOpa3oBareiabHoM crangapte COO, ¢ yuérom
Konnenuun npenogaBanust yaeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit deaepannu, peannus3yommux OCHOBHbIE
o0pa3oBaTenbHbIC IPOTrPaMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BuThus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 ronay
(Pacnopspxenne [IpaButenbctBa 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. M3ydeHme mpenmera, peanuzyeMoe B YCIOBUSX Au(depeHnnpoBaHHOTO, MPOGMIBHOTO OOy4YeHHs, TNPU3BAHO OOECIICYHUTH
0011e00pa30BaTENIbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO /IS QJalTallMd WX K OBICTPO MEHSIOMIMMCS
YCIOBUSIM KH3HU B COLIMYME, a TaKKe JUIsl MPOJOJDKEHUS OOydeHUs B OpraHU3alusx MpoQecCHOHANIbHOro o0pa3oBaHUs, B KOTOPBIX XHUMHUS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme no xuMuu Ha3HaueHUE IpeaMeTa «XUMHUD) N0JydaeT MoAPOOHYI0 HHTEPIIPETALMIO B COOTBETCTBUU ¢ OCHOBOIIOJIAraloIIUMU
nonoxeausiMu PI'OC COO o B3auMOOOYCIIOBIIEHHOCTH IIeNiei, COolepKaHus, pe3yabTaToB OOydeHHs W TPeOOBaHMN K YPOBHIO HMOJATOTOBKH
BBITYCKHUKOB. CBUIETEILCTBOM TOMY SIBJISIIOTCS CJIEIYIOIINE BHITOIHSEMbIE TPOrPAMMOil 10 XUMUU (DYHKITUU:

e HH(pOpPMALIMOHHO-METOINYECKas!, peajan3alus KOTopoil o0ecreunBaeT Moly4eHue NMpeACTaBIeHUs O LeAX, COAepKaHuu, o0IIel cTpaTerun
00y4eHHUs, BOCIIUTAHUS U Pa3BUTHs 00YUJaAIOIIMXCS CPEeICTBAMHM IIPEIMETa, U3y4aeMOoro B paMKax KOHKPETHOI'O IMpOQuIIs;

® OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpasl MpeayCcMaTpUBAET ONpeesieHUe: IPUHLIUIIOB CTPYKTYPHUPOBAHUS U MTOCIEA0BATEIbHOCTH U3yUEHUS
y4eOHOro MmarepHaja, KOJMYECTBEHHBIX M KAaUEeCTBEHHBIX €ro XapaKTepPHUCTHK; IMOAXOJ0B K (OPMUPOBAHHIO COJAEpKATEIbHONH OCHOBBI
KOHTPOJISL U OLIEHKH 00pa30oBaTEIbHBIX JOCTHKEHUH OOYydYaloUIMXCS B paMKaxX MUTOTOBOW aTTecTalud B (pOpMe €IMHOr0 roCyAapCTBEHHOTO
9K3aMeHa [0 XUMUHU.
[Tporpamma jyist yriryOnE€HHOTO U3YUESHUS] XUMUH:
® YCTAHABIIMBAE€T MHBAPUAHTHOE NMPEAMETHOE COJIep)KaHue, 00s3aTeNIbHOE JJI U3YyYEHHUsS B paMKaxX OTAENbHBIX Mpoduiel, mpearycMaTpuBacT
pacnpezielieHne U CTPYKTYPUPOBAaHUE €T0 0 KJlaccaM, OCHOBHBIM COZEpKaTelbHbIM JTUHUSAM/pa3jiesiaM Kypca;

e 1aéT MpUMEpPHOE pachpeieleHre yueOHOro BpeMeHH, pEeKOMEHAYEMOTO JIsl U3yYEHHS OTAENIbHBIX TEM;

e [IpeasiaraeT MpUMEpPHYIO MOCIEeI0BaTEIbHOCTh U3yUeHHUs! yueOHOro MarepHuaia ¢ y4€TOM JIOTUKU MOCTPOSHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKITPEAMETHBIX CBA3EH;

e AT METOAMYECKYI0 MHTEPIPETALMIO Leel U 3a7ad U3ydyeHus ImpeaMeTa Ha yriiyOJIE€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB 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.

ITo BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHH MPEeTyCMOTpeHa MPEeMCTBEHHOCTh ¢ 00yYeHHEM XMMHU Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBaHMs. 3a MpejelaMy YCTaHOBJIEHHOM HpOrpaMMoil Mo XMMHUHU 00s3aTeIbHOM (MHBapUAHTHOM) COCTABIAIOLIEH COJEp KaHUs
yuebHoro npenMeTa « XMMHs» OCTa&TCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHON COCTAaBIISIONIECH, KOTOPas JOJKHA ONPEAENAThCS B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBercTBHM ¢ KoHuentyaubHbIMU monoxeHusMH PI'OC COO o HazHAueHUHM MPEIMETOB 0a30BOr0 M YrIIyOJIEHHOTO YpOBHEW B
cucreme 1updHepeHInpOBaHHOIO 00YUYEeHHs HAa YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs XUMUsI Ha YPOBHE YIIyOJEHHOIO U3yUEHMsI HAaIlPaBJICH Ha
peanu3anuio NPeeMCTBEHHOCTH € MOCIETYIOIUM 3TalloM HOJIYYEeHUsl XUMUYECKOTr0 00pa30BaHUs B PAMKax U3y4YeHHUs CIellUaIbHbIX €CTECTBEHHO-
HAYYHBIX U XMUMHUYECKUX TUCIHIUIMH B By3aX M OPraHM3AlHUsSIX CPEIHEro MpoQecCHOHANTBHOTO 00pa3oBaHus. B 3Toil cBA3M M3ydeHHUe MpenMeTa
«XUMHSA» OPUEHTUPOBAHO IPEUMYILECTBEHHO Ha pacUIMpEeHUE U yriyOJeHHE TEOPETHMUECKOHM M IMPaKTUUYEeCKOM MOATrOTOBKH OO0ydYaroIiuxcs,
BbIOpABIINX ONpeAeiEHHbI NMpodmib 00ydyeHHs, B TOM 4YMCJIE C NEPCHEKTHUBOM IMOCIENYIOIEro MOJIY4YeHUs XMMUYECKOro oOpa3oBaHMs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsny c¢ atum, B ceere TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3ysbTaTaM OCBOEHUS
benepanbHON 00pa30BaTENBHON MPOTPAMMBI CPEHETO 00IIero oOpa3oBaHus U3yYEeHUE MpeaMeTa «XUMHUsT» OPUEHTHPOBAHO TAK)KE HA pelIeHHE
3aJad  BOCIIMTAaHMS W COIHUAIBHOTO pa3BUTHA OOydJarommxcs, Ha (OPMHPOBAHHME Y HHX OOIIEHHTEIUICKTYaJbHBIX YMEHUH, YMEHHU
panroHanu3ay yueOHOro TpyAa U 0000IEHHBIX CLIOCOOOB AEATEILHOCTH, UMEIOIUX MEXIUCIUIIMHAPHBIHN, HaAIIPpeIMETHBIN XapakTep.

CocraBisomiuMu npeaMera «XUMUsS» Ha YpOBHE YIIyOJIEHHOIO M3Y4EHUS SBISIOTCS YIriayOs€HHBIE Kypchl — «OpraHudyeckas XUuMUs» U
«O06masi u HeopraHuueckas XxuMus». llpu ompeneneHun moaxoAoB K OTOOPY M CTPYKTYPHOM OpraHH3alMd COJIEp’KaHUS 3THX KypCOB B
IporpaMMe o XuMuM 3a ocHoBY IpUHATHI nojoxkeHuss PI'OC COO o paznuuusix 6a30BOro M yriiyoJ€HHOr0 YpoBHEH U3ydeHUs MTpeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckas Xxumus» U «OOmias ¥ HeopraHuyeckass XUMHUS» COCTaBISIET COBOKYMHOCTb HMPEIMETHBIX
3HaHUI M yMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Y4eHHUsS IMpeaMmera. JTa CHUCTeMa 3HAHUM MOJydaeT ONpeaeiéHHOE TEOpEeTHYECKOe
JONOJIHEHHE, TI03BOJISIIOIIEE OCO3HAHHO OCBOMUTBH CYHIECTBEHHO OObIINN 00BEM (DakTOIOrMYeckoro marepuana. Tak, Ha yriayOJEHHOM ypOBHE
U3Y4EHUs MpeaMera obOecreyeHa BO3MOXKHOCTh 3HAUYMTEJIBHOTO YBEJIWYEHHS 00bEMa 3HAHUM O XUMHYECKHX DJIEMEHTaX M CBOMCTBaxX HX
COEZIMHEHUIl Ha OCHOBE PACIIMPEHUs U YIIyOJIeHUs MPECTaBIeHUN O CTPOCHUHU BELIECTBA, XMMUYECKON CBSA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS
peakuuii, pacCMaTpuBaEMbIX C TOUYKH 3PEHUS XUMUUYECKON KMHETHKU U TEpMOAMHAMUKH. V3ydeHne nepuoauueckoro 3akoHa u Ilepunoanueckoit
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHNYECKUX MPEICTABICHUIX O CTPOCHUH aToMa. XUMUYECKas CBA3b
OOBSCHSIETCSI C TOYKHM 3PEHHS] SHEPreTHUECKUX W3MEHEHUU Npu e€ oOpa30BaHMU M pPa3pyLIEHUHU, a TAKKe C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBaHus. V3ydeHue TUIOB peakiyil JOMoHsAeTCsT (GOPMHPOBAHUEM MPEACTABICHUN 00 3IEKTPOXMMHMYECKHX IpoIeccaXx M JIEKTPOJIn3e
pacIiiaBoB U pacTBOPOB BelIeCTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COEIMHEHUH yaemnseTcs ocoboe
BHHUMaHHE BONPOcaM 00 3IEKTPOHHBIX 3(PpdeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIHii.



Ocoboe 3HaueHHe UMEET TO, YTO Ha COJACpPKAHUE KypCOB XUMUU YIIyOJEHHOTO YPOBHS M3YyUEHMs Ul KJIACCOB ONpPeNelEHHOro npoduiis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep JIOMOJIHEHHUH K 0011el cucteMe npeAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC TIPEAMETHI.
Tak, Hampumep, B COAEp)KaHUM MpeAMEeTa IS KIAacCOB XMMHUKO-(PH3UIECKOro Mpoduis O0nblIoe 3HaYeHne OYAyT MMETh JJIEMEHTHl yueOHOTO
Mmatepuana o oomei xumuu. [Ipu u3ydeHun npeamera B JaHHOM Cllydae akIEHT Oy[eT cleflaH Ha OOIIHOCTh METOAOB IO3HAaHHUSA, OOIIHOCTb
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 Bpems B coaepiKaHUHM NpeaMeTa i KJIACCOB XUMHKO-OMOIOTHYECKOro mpoduis OONbIIMK yIeNbHbIM Bec OyneT HUMeTb
opraHuydeckas xumus. B aToMm ciyuae mpenocraBisieTcs BO3MOXKHOCTh AJsl 0ojiee 0OCTOSITENBHOIO PACCMOTPEHMSI XMMMUYECKOW OpraHu3aliu
KJICTKM KaK OMOJIOTHUECKONW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUAbI, OCIKH, YIIIeBOIbI,
HYKJIEMHOBBIE KUCIOTHI U ipyrue. [Ipu 3ToM 3HaHHS O COCTaBE U CBOMCTBAX IIPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIECTB CIIyKaT
OCHOBOMH JIJIsl U3Y4EHUS CYIIIHOCTH TPOoIIeccoB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B muiane ¢opMupoBaHUs OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIECHAYYHBIX METOJOB IO3HAHHUSA M ONbITA MPAKTUYECKOIO
NPUMEHEHMsI HAay4yHbIX 3HAHUH U3ydeHHE IpeaMmera «XHUMHUs» Ha yriIyOJEHHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C y4yeOHBIMU
npeaMeTaMu, BXOASIIMMHE B COCTaB MpeAMETHBIX obnacteil «EctecTBeHHO-Hay4HbIe TpeaMeTh», «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), 3ajJauell NEpBOCTENEHHON 3HAUYMMOCTH SBISETCS (OPMHPOBAHHE OCHOB HAayKHM XHUMHUHM Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUS, IPAKTUUYECKOHN JESITEIbHOCTH YeJIOBEKA U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Perienue Tolt 3a1aun Ha yriyOn€HHOM
YPOBHE U3y4€HUS IIPEeIMETa MPEATOIaracT pealu3aluio TaKuX LeeH, Kak:

e (opmupoBaHUE NPEACTABICHUN: O MaTEPUATILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSAX U MMO3HABAEMOCTHU SBJIEHUHN MPUPOJIBI, O MECTE XUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ BeJlylllel poJii B 00eCIIeYeHNH YCTOMYMBOrO pa3BUTHSI YEJIOBEUECTBA: B PEIICHUH TPOOJIEM IKOJIOTUYECKOM,
HHEpPreTUYecKoil M NHIIeBOM O0e30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTEpHAOB, HOBBIX HCTOYHHMKOB JHEPruH, B
o0ecreYeHnn palMoHaIbHOTO MIPUPOJIONIONIb30BaHMSL, B (POPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KYIbTYpPbI YEJIOBEKA, & TAKXKE IKOJIOTHUECKU
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

® OCBOCHME CHUCTEMbI 3HAHUM, JIEKAIIMX B OCHOBE XMMHUYECKON COCTaBIIIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI MHUpa: (PyHIaMEHTaIbHbBIX
MOHATUM, 3aKOHOB M TEOPUHW XHMHHM, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHM BEIIECTBA HAa PA3HBIX YPOBHAX — ATOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAAMOJEKYISIPHOM, O TEPMOAMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XMMHUYECKUX peakluil, O
XMMHUYECKOM pPAaBHOBECHH, PACTBOPAX U AMCIEPCHBIX CUCTEMAaX, 00 OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

e (opMupoBaHHE Y 00YYAIOUIMXCS OCO3HAHHOIO MOHMMAHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUYECKUX 3HAHUH TSI OOBSICHEHUS KITIOYEBBIX
uaed M mpoOiieM COBPEMEHHOM XUMHHM, s OOBSCHEHHS M IPOTHO3UPOBAHMS SIBICHUH, MMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPaMOTHOIO pelIeHHs MpoOJeM, CBS3aHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIN3a U OLEHKU C IMO3ULHUN SKOJIOrMYecKoil 0e30macHOCTH



MOCIICZCTBUI OBITOBOM W IMPOU3BOJICTBEHHOH NEATEIHLHOCTH YeNOBEKa, CBA3aHHOM C XMMHMYECKHM IPOU3BOJICTBOM, HCIIOIB30BAHHEM H
nepepaboTKOM BEIIECTB;
e yrayOJeHHe MPeACTaBICHUN O HAyYHBIX METOIaX MO3HAHMSI, HEOOXOAUMBIX JIJIsl MPUOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U
OOBSICHEHUS] XUMUYECKUX SIBIICHUH, UIMEIOIIUX MECTO B MPUPOJIEC, B TPAKTUUECKOMN JEATEILHOCTH U MIOBCETHEBHOM KU3HHU.
B mutane peanu3zanuu nepBooYepeaHbIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIUHN 1IETOCTHON CUCTEMBI CpPEHEro 001Iero oopa3oBaHust Mpu
M3YYECHUH TpeMeTa «XUMUs» Ha YriyOaEHHOM ypoBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUe 1IeNIU U 337a4u, KakK:
e BOCIUTaHHE YOEXKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUIl NPUPOJBI, YBaXXEHHS K MPOILIECCY TBOpPYECTBA B OOJACTU TEOPETUYECKUX H
MIPUKJIAIHBIX UCCIIEIOBAHUN B XUMHH, (POPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
e pa3BUTHE MOTHBAlMM K OOYYCHMIO U TIO3HAHUIO, CIOCOOHOCTEM K CAMOKOHTPOJK M CAaMOBOCHUTAHMIO HAa OCHOBE YCBOCHHUS
00I1eueI0BeYECKUX [ICHHOCTEH;
® pa3BUTHE T[O3HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX W TBOPUECKHUX CIIOCOOHOCTEeH oOyuaromuxcs, (OpMUpPOBaHHE Y HHX
CO3HATEILHOTO OTHOIICHUS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCIOBHUIO YCICIIHOW NPOPECCHOHATBHOU U
OOIICCTBEHHO! JIEATEILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO M IIOTPEOHOCTH B 37J0POBOM 00pa3e )KHU3HU;
e (opmupoBaHWe yMEHHH M HABBIKOB PA3yMHOT'O TIPUPOJOIOIB30BAHMS, PAa3BUTHE 3KOJOTUYECKOW KYJIbTYPHI, MPHOOPETEHHE OIBITa
00IIECTBEHHO-TIOIE3HOM IKOJIOTHIECKON JACSITEITLHOCTH.
OO111ee 4ncio 4acoB, MPEeTyCMOTPEHHBIX JUIsl H3yYEHHS] XUMUHU Ha YrIyOJIEHHOM YpOBHE CpeHero odmiero oopasoBanusi, coctabiser 204 yacos:
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, PEACTABIEHNE O MHOTOOOPAa3UU OPTaHNYECKUX COEIMHEHUH.

DJNEeKTPOHHOE CTPOSHHE aTOMA YIJIepoa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS. BalleHTHbIE BO3MOKHOCTH aTOMa yriiepoaa. XuMHUYecKast
CBSI3b B OPraHWYECKHUX COEIMHEHMAX. THMbl THOpUIU3AIMM aTOMHBIX opOuTaneil yriepoga. MexaHuW3Mbl 0Opa30BaHUS KOBAJICHTHOW CBSI3H
(oOMeHHBI M JOHOPHO-aKUENTOPHBINM). THUIBl MEepeKpbIBaHUS aTOMHBIX opOuTaneil, 6- u m-cBsi3u. OnuHapHas, ABOWHAs U TPOWHAs CBA3b.
CrniocoObl pa3pbiBa CBA3€H B MOJIEKYyJIaX OpraHu4ecKux BemniecTs. [IoHsATHE O CBOOOIHOM paguKae, HyKieopuie 1 IeKTpoue.

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, ckesneTHas. Mzomepus. Buasl uzomepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKThl B MOJIEKYJIaX OPraHUYECKUX
COeMHEHUH (MHAYKTHBHBIN U ME30MEpHBIH 3¢ (HeKThI).

[IpencraBnenue o kimaccuukanuu opraHuyeckux pemiecTB. [lonsrtue o QyHKIMOHANBHON Trpynne. I'omonorus. ['omomorudeckue psijibl.
Cucremarndeckass HomeHkIaTypa opranndeckux coenuaernii (IUPAC) u TpuBranbHble Ha3BaHMS OTICIBHBIX MPEACTABUTEIICH.

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

OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX NPEBpPALICHMI: O3HAKOMJIEHHME C O0pa3laMl OpraHUYECKUX BEILIECTB U
MaTepuajlaMi Ha WX OCHOBE, OIBITHI 10 MPEBPALICHUIO OPraHMYECKHX BEIIECTB NpU HarpeBaHuu (IUIaBJICHUE, OOYIJIMBaHHE U TOPEHUE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yri1eBo10poabI.

Ankanpl. ['oMomorudeckuii psii alkaHoB, oOmias Gopmyia, HOMEHKJIATypa M M30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY]T alKaHOB, SP>-ruOpUAN3aIs aTOMHBIX OpOHUTalel yrieposa, 6-cBa3b. Pu3nueckie CBOWCTBA aIKAaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEILEHUs, W30MEPHU3ALMM, NETHMIAPUPOBAHUSA, LUKIN3AUUU, TUPOJIN3Aa, KPEKUHIa, FOPEHUS.
IIpencraBieHne 0 MEXaHU3ME PEAKLIUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnaenue B npupose. CriocoObl oydyeHus: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0mas Gopmyna, HOMEHKIaTypa u u3omepusi. OcCOOEHHOCTH CTPOCHHS M XUMHUYECKUX CBOMCTB MaJbIX (LMKJIOMPOMAH,
LUKJI00yTaH) U OObIUHBIX (LMKJIONEHTaH, LIUKIOIeKCaH) UKI0aTKaHOB. CriocOoObI MOyYeHHs U IPUMEHEHUE [IUKII0AIKAHOB.

Ankenbl. ['omonoruyeckuii psaj ankeHoB, oOuiasg ¢Gopmynna, HOMEHKJIATypa. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
aNKeHOB, SP>-THOPUIM3AIA aTOMHBIX OpOUTaseil yruepoaa, o- i m-cBa3u. CTPYKTypHas ¥ reoMeTpudecKas (IUc-TpaHc-) u3oMepus. dusndeckue
CBOMCTBAa QJIKEHOB. XMMHYECKHE CBOMCTBA: PEAKUUU NPUCOCAUHEHUS, 3aMEIICHHS B O-TIOJIOKCHUE IPU JBOWHOW CBS3M, MOJIMMEPHU3ALUU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuy Ha ABOHHYIO CBsi3b. CrIOCOOBI MOTyYeHHs U IPUMEHEHHUE aJKEHOB.

Ankanuensl. Kinaccuduxanus ankaaueHoB (conpskEHHbIE, U30JUPOBAHHbIE, KyMyauposantsie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOWCTB CONPSKEHHBIX nueHoB, 1,2- u 1,4-npucoeaunenuve. llomumepusanus conpsk€HHBIX aueHOB. CrocoObl MOTY4YEHHs U
MIPUMEHEHHE AJTKaHECHOB.

Ankusbl. ['oMonornueckuil psa ajakuHOB, oOmas ¢Gopmynna, HOMEHKIATypa M HW30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJT aJKWHOB, SP-THOpHAM3ALUS aTOMHBIX opOuTanel yriepoaa. du3MuecKue CBOICTBAa AIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKIUH
MPUCOEANHEHUS, IUMEpHU3alMi M TpUMEpHU3aluu, OKHucieHus. KucinoTHble CBOMCTBa alKMHOB, HMEIOLIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TpOHHYIO CBsI3b. CIIOCOOBI MOTyueHUs! M IPUMEHEHHNE aJTKUHOB.

Apomatnyeckue yriieBoaopobl (apeHsl). 'omonornyeckuii psj apeHoB, oOmias Gopmynna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJbl OeH3ona. du3nyeckrue CBOMCTBA apeHOB. XMMUYECKHE CBOICTBAa OEH30J1a M €ro TOMOJIOTOB: pEeaKIHH
3aMelIeHs] B OEH30JbHOM KOJIbIIE M YIJIEBOJIOPOJAHOM paJuKaie, peakliuy MpUCOeIMHEHNs, OKUCIeHne romosoroB 6enzona. [Ipeacrasnenue o0
OpPUEHTHUPYIOIIEM JIeHCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbLIE Ha MIPUMEPE AJTKUIBHBIX PaJUKalIOB, KapOOKCUILHOW, THAPOKCUIBHON, aMUHO-



U HUTPOTPYIIBL, aTOMOB rajoreHoB. OcoOEHHOCTH XMMHUYECKHUX CBOMCTB crtupoia. [lomumepusamus crupona. CrnocoObl HOMy4eHHS U
PUMEHEHHE aApOMATUYECKUX YTIICBOJOPOIOB.

[Tpuponnsiit ra3. [lonyrHsle HedTsHBIE Ta3bl. HegTh u e€ mpoucxoxnenne. KameHHbI yroib U MpoAyKThl ero nepepabotku. CrocoOs
nepepaboTkn HEPTHU: TEpPEroHKa, KPEKWHT (TEPMUYECKUN, KaTaIMTHYECKHi), pudopmuHr, muponu3. [IpomykTel mepepaboTku HEPTH, HUX
MIPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTrueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPO/IOB.

DJNEeKTPOHHOE CTPOCHHE TaJOTCHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaknuu 3aMelieHusi TajoreHa Ha TUIPOKCOTPYIITY, HUTPOTPYIILY,
HUaHOrpynmy, amuHorpynmy. JleficTBUe Ha TrajoreHnpou3BOAHBIE BOJAHOIO M CIOUPTOBOTO pacTtBopa wiénouyu. BsaumoneiicTBue
IUTaJoreHalIkaHOB C MAarHueM U [HMHKOM. [IOHSATHE O MEeTayuIoOPraHUYeCKUX COoeIuHeHUsX. lcmonp3oBaHUE TalloreHIPOU3BOIHBIX
YIIIEBOAOPOAOB B OBITY, TEXHUKE U TPH CUHTE3€ OPTraHUYECKHUX BEILECTB.

DKcIepUMEHTAIbHBIE METO/IbI M3YUSHHsSI BEIIECTB M MX MPEBPAIICHUI: H3y4eHHnEe (PU3UUYECKUX CBOWMCTB YIIIEBOJIOPOJIOB (PAaCTBOPUMOCTH),
KAueCTBEHHBIX pEaKUUi YIJIEBOJOPOJIOB PAa3NUYHBIX KiaccoB (oOeciBeynBaHUE OPOMHOIM MM MOAHOW BOJBI, pacTBOpa MepMaHraHaTa Kaus,
B3aMMO/ICIICTBHE alleTHIIEHA C aMMHAYHbIM pacTBOpoM okcuzaa cepebpa(l)), kadecTBeHHOE OOHApYKEHUE YriiepoJa U BOJOPOAa B OPraHUYECKUX
BEIIECTBAX, IMOJIyY€HHE JITUJICHA M HM3y4YCHHE €ro CBOMCTB, O3HaKoMiieHHe C Koyuiekmusimu «HedTs» m «Yromp», ¢ obOpasmaMu Iiactmace,
Kay4yKOB U PE3UHBI, MOJCITUPOBAHUE MOJIEKYJI YTIIEBOJOPOJIOB U TAIOT€HIIPOM3BOIHBIX YTIEBOIOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHusl.

[IpenenpHble onHOATOMHBIE crUPThl. CTpoeHHE MOJEKyN (Ha mpuMmepe MeTaHoja M 3TaHoina). ['omonoruueckuid psia, oOuias gopmyna,
M30Mepusi, HOMEHKJIaTrypa W kiaccuduranus. Duzndeckne CBONCTBA NPEICTBHBIX OJHOATOMHBIX CIIHPTOB. BOmOpOAHBIE CBSI3W MEXIY
MOJICKYJIAMH CIIUPTOB. XMMHYECKHE CBOWCTBA: pEaKIUH 3aMEIIeHUs, JeTUIApaTallid, OKHCICHHS, B3aMMOJCHCTBHE C OPraHMYECKUMH H
HEOpPraHMYeCcKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe 3TaHONAa M METaHOJIa Ha OPraHHU3M 4eJOBEeKa.
CriocoObl osTyyeHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIHPTHI — STUJICHTIIUKONb U TAHIEepHH. OU3NUecKue M XUMHUECKUE CBOMCTBA: PEaKIMH 3aMEIICHHS, B3aUMOICHCTBUE C
OpPraHUYeCKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KadeCTBEHHAs peakluss Ha MHOTOaToMHble cnupThl. [IpencTaBieHne o MexaHU3MeE peakluit
HyKJIeo(uabHOro 3amenienus. JleiicTBie Ha opranusm yesnoBeka. CriocoObl MOTy4eHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aMMHOE BIIMSHUE THAPOKCOTPYIIBI U OEH30JbHOTO sifpa. dusnyeckue cBoiicTBa (penona. OcodbeHHOCTH
XUMUYECKUX CBOMCTB (enona. KauecTtBeHnple peakiuu Ha (eHon. Toxkcwmunocts denoma. CrocoObl ToMydeHHs] U TpUMeHeHue ¢eHoa.
denonpopManbaeTHAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — allbJETH/IbI M KETOHBL. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHOM Tpynnbl. ['oMoioruyeckue psjsl anbIeruioB
U KETOHOB, o0mast ¢popmyIa, n3oMepHst 1 HOMEHKIaTypa. Ou3ndeckne CBOMCTBA abJETUIOB U KETOHOB. XMMHYECKHE CBOWCTBA allbJACTHIOB U



KETOHOB: peakuuu mnpucoeauHeHus. OKHUCIECHUE ajbJETUAO0B, KauyeCTBEHHbIE peakuuu Ha aimpAeruibl. CrnocoObl MOJydeHHs U NPUMEHEHHE
QJIbJIETUJI0B U KETOHOB.

OHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOCHHUS MOJIEKYJT KapOOHOBBIX KHUCIOT. Mi30Mepusi 1 HOMEHKJIATypa.
Ouznyeckue CBONCTBA OJHOOCHOBHBIX MpPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAopomaHbIe CBS3M MEXAYy MOJEKyJaMu KapOOHOBBIX KHCIOT.
XUMUYeCKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA, PEAKIIHs TePUPHKALIUH, PEaKLIUU C yJaCTUEM YTIIEeBOJIOPOAHOrO paarkana. OCOOEHHOCTH CBOMCTB
MYypaBbHHON KUCIOTHL. [IOHATHE O MPOM3BOAHBIX KApOOHOBBIX KHCIOT — CIOXKHBIX 3¢pupax. MHorooodpasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPEICIbHBIX U apOMAaTHUECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT: CT€apHUHOBas, MaJIbMUTHUHOBAS, OJEHHOBAS, JUHONEB8AA, AUHONEH08as KUCIOThl. CrocoObl MOMyuyeHUss U MpPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. 'omonornyeckuii psi, oduiast popmyria, H30MepHst 1 HOMEHKIIaTypa. Pu3ndeckne u XMMUYECKHE CBOMCTBA: THAPOJIH3 B
KHUCJION U IIEJIIOYHOM Cpee.

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

MpBLT4 KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

OOmas xapakTepucTrka yrieBojoB. Kiaccupukamus yrieBogoB (MOHO-, IHU- M TOJdUcaxapuabl). MoHOcCaXxapuabl: TIIIOKo3a, (GpykTo3a,
rajakrosa, pubosa, gezokcupudosa. dusndeckre cBOWCTBA U HaxoXAeHHe B pupoje. otocunres3. XUMHUUECKHE CBONCTBA TIIOKO3bI: PEAKIUH C
y4aCTHEM CIHPTOBBIX W QJIBJETHIHON TpyMHN, COUPTOBOE W MOJOYHOKHUCIOe OpoxkeHue. [IprMeHeHue TIIOKO3bl, €€ 3Ha4YeHHE B
KHU3HEIESITeNIbHOCTH opraHu3Ma. Jlucaxapuapl: caxaposa, ManbTo3a U JIakTo3a. BoccTaHaBnuBarolue ¥ HEBOCCTAHABIIMBAIOIINE JHCAXAPUIBL.
I'unponus nucaxapunos. Haxoxnenue B npupoze u npuMenenue. [lonncaxapuapl: kpaxmai, INIMKOTeH U 1e/uitono3a. CTpoeHrne MakpoMOJIEKYI
Kpaxmalla, IIIMKOTeHa U 1eJuTroo3bl. dru3nueckne cBOMCTBA KpaxMala U LEJUII0JI03bl. XMMUYECKHE CBOMCTBA KpaxMajla: THAPOJIN3, KA4YeCTBEHHast
peakius ¢ MoaoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TMJIPONIN3, MOJydyeHHe 3(UpoB LeIono3bl. [IoHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKcriepuMEHTAIbHbIE METOJbl M3YyYEHHUS! BELIECTB W MX IMPEBPALICHUI: PacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJEHUCTBHE
JTaHOJa C HATPUEM, OKHUCIIEHHE 3TUIIOBOTO CIIMPTA B aJIbAETHU] Ha PACKAJIEHHONW MEIHOM IPOBOJIOKE, OKUCIIEHHE 3TUIIOBOTO CIIUPTAa AUXPOMATOM
Kajaust (BO3MOXHO MCIIOJIb30BAaHUE BHEOMATEpPHAOB), KAueCTBEHHbIE pPEAKIMHM Ha albJeruipl (¢ TUAPOKCUAOM auammuHcepedbpa(l) u
ruapokcuaom Meau(ll)), peaknus rmuuepuna ¢ ruapokcunom meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa riroKo3sl ¢ TuapokcuaoM meau(ll), B3ammonericTBre Kpaxmalia ¢ HOJIOM, PEIICHUE IKCIIEPUMEHTANBHBIX 3a7a4d 1Mo TemMaMm «CTIupThl U
benonb, «KapOboHoBbIe KUCTOTHI. CII0XKHBIE HUPBD».

A3oTcoaep:kalye OpraHnyecKne coeiMHeHusl.



AMUHBI — OpraHuyecKre Ipou3BoHbIe aMMuaka. Knaccugukanus aMuHOB: anupaTHUeCKUe U apoMaTUYEeCKKe; IIEpBUYHbIE, BTOPUYHbBIC U
Tpetrunbie. CTpoeHHE MOJIEKYH, o0mas Gopmyrna, H30Mepusi, HOMEHKIIaTypa U (PU3UYECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA aM(PaTHUCCKUX
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOECHCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. COIM alKUIIaMMOHUS.

AHWIVH — IpenCcTaBUTENIb aMUHOB apoMaTHdeckoro psaa. CtpoeHue aHuiavHA. B3auMHOE BIIMSHUE IPYIII aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco6eHHOCTH XUMUYECKUX CBOIMCTB aHWIMHA. KauecTBeHHbIE peakiiuy Ha aHWIUH. CriocoObl MOTy4eHUs U IPUMEHEHHE alnu(aTHIEeCKUX aMUHOB.
[Tony4yenue aHMIMHA U3 HUTPOOESH30IA.

AmuHoxkucnotel. Homenknarypa u uzomepus. OTIENbHBIE NPEICTAaBUTENIN 0-aMUHOKHUCIIOT: INIMLMH, anaHuH. Pusznueckue CBONCTBA
aMMHOKHUCIJIOT. XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK aM(OTEpHBIX OPraHWYECKUX COEIMHEHUH, peakuMs MOJIMKOHAEHCAlUH, 0Opa3oBaHue
NENTUAHOM CBs3U. bruosornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THUAPOJIN3 NIENTHIOB.

benku kak mpupoansie noiauMepsl. [lepBudnas, BTOpUYHas ¥ TPETUYHAS CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEIIKOB: THIIPOJIH3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIMU Ha OEJIKU.

DKcIepUMEHTaIbHbIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPALCHU: pacTBOpEHHE OEJIKOB B BOJIE, JIeHATypalys OelIKOB IIPU HarpeBaHUH,
L[BETHbIE PEaKLUU Ha OJIKM, PeLICHHE SKCIEPUMEHTANIbHBIX 3aJjau M0 TeMaM «A30Tco/eprKalllie OpraHndeckue CoeJUHeHus» U «Pacro3HaBaHue
OPraHHYECKUX COCTUHECHUIN.

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHbBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpHU3aLUH,
cpenHssa MoJieKyJsipHas Mmacca. OCHOBHBIE METO/bI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COCIUHEHUI — OJMMEPHU3aLUs U TOJIMKOHICHCALIHS.

[Tonumepnsle Marepuanbl. Ilmactmaccel (MOAMATUIICH, NOJUIPONMWIEH, IOJIUBUHUIXJIOPUT, MOJUCTHUPOJ, MOJIUMETUIMETaKpUIIAT,
MOJINKapOOHATHL, MoMMATUIIEHTepedTanar). Y Tuiau3anus u nepepadoTka miacTHKa.

DnacToMepbl: HATypaJIbHBIM KayuyK, CHHTETUYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIPEHOBBIN, N30IPEHOBBII) U CUIMKOHBL. Pe3nHa.

BosiokHa: HaTypanbHbI€ (XJIOMNOK, IIEePCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKUE (KallPOH U JIaBCaH).

[TonuMeps! cienuanbHOTO Ha3HaUYEHUs (Te(IIOH, KEBIIap, IEKTPOIPOBOASILINE OJUMEPDI, OMopazaraeéMble MOJIUMEpPHI).

OKcrepuMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB U MX IpEBpalllEeHUI: O03HAKOMJIEHHE C OOpa3lamMu HPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB, PELIEHUE dKCIIEPUMEHTANIBHBIX 3a/]a4 110 TeMe «Pacro3HaBaHue I1acTMacc U BOJIOKOH.

PacuérHble 3anauu.

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) TPONYKTOB pPEaKLMU W/UIM HCXOJIHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (POPMYIBI OPraHMYEeCKOTrO BELIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJIyUEHHs, OTIPE/IETICHUE I0JIM BBIXOa MPOAYKTa PEAKIMH OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3N.



Peanuzarus MeXIIpEeAMETHBIX CBS3EH MPU M3yUYEHUH OpTaHHYecKo XUMHH B 10 Kiacce OCyIIecTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUN, TPUHATHIX B OTACIIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHUS: SBJICHHWE, HAYYHBIH (aKT, TUIOTE3a, TEOpHUsS, 3aKOH, aHaIW3, CHUHTE3, KIacCU(pUKAIHS,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

dusmka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOJICKYyJa, DHEPTeTUYECKHH YpPOBEHBb, BEIIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMUMHBI, CIUHUIIBI U3MEPEHUsI, CKOPOCTh, YHEPTHs, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocepa, MeTaboIM3M, HACIEACTBEHHOCTh, aBTOTPO(QHBIA M TeTepOTPO(HBIN TUI MUTAHUS,
OpoxxeHue, GOTOCUHTE3, JIbIXaHHE, OCIIKHU, YIIIEBOIbI, )KUPbI, HYKJICMHOBBIE KHCIIOTHI, (DEPMEHTHI.

I'eorpadus: moae3Hpie HICKOMAEMBbIE, TOILTHBO.

TexHOMOTHA: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIlMOHAIILHOTO MUTAHUs, MOIOIIIME CPEICTBA, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH.

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 OpPOUTAISIM. OJIEKTPOHHbIE KOH(QUI'YpallMd aTOMOB JJIEMEHTOB IEPBOrO—4E€TBEPTOrO IEPHOJIOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(UTYpAIUH HOHOB. DJIEKTPOOTPHUIIATEIBHOCTb.

Ilepuognueckuii 3axkoH u Ilepuoguueckass cucrema xumuueckux dsnemMeHTOB J[.M. MenneneeBa. CBsA3b NEPUOANYECKOrO 3aKOHA H
[leprognueckoit CUCTEMBl XHMHUYECKHUX D3JEMEHTOB C COBPEMEHHOW TEOpHel CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPyNIaM W MepuojaM. 3Ha4eHHe nepuoaudeckoro 3axona J[.1.
Menpeneesa.

Xumuueckas CBsi3b. BUabl XUMHUECKOW CBSA3M: KOBAJIEHTHAas, MOHHAs, MeTalIMuyecKas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM CBSA3M:
OOMEHHBIH U JOHOPHO-AKIENTOPHBIA. DHEprust U AjauHa cBsi3u. [1oaspHOCTH, HANIPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAaJEHTHOU cBs3U. KpaTHbie
cBs13u. BogopoaHas cBsizb. MexXMOIEKYIIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpPblI MOJEKYJ C HMX T€OMETPUYECKHM CTPOECHHEM (Ha
IpUMepe COEAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIJIEKCHBIX coenHeHusAX. CocTaB KOMIIJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTesb, JIUTraHAbl. 3HaY€HHE KOMILIEKCHBIX
coennHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHH.



BemiecTBa MOIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOSHMSI. THIIBI KpUCTAIUIMYECKUX PELIETOK (CTPYKTYp) M CBOMCTBA BEILECTB.

[Tonstue o aucnepcHbIx cucreMax. Mictunuele pactBopsl. IlpencraBienne o koionHbIX pacTBopax. CrocoObl BEIpaXKEHHsI KOHLIEHTPALUU
pacTBOpOB: MaccoBas J0Jil BEUlecTBa B pacTBOpPE, MOJIsIpHas KOHILEHTpauus. HachlllleHHble M HEHACBILLEHHBIE PACTBOPBI, PAaCTBOPUMOCTD.
Kpucramnoruapars!.

Knaccuukanus m HOMEHKJIAaTypa HEOpPraHMYECKUX BeUIeCTB. TpuBHAIbHbIE HA3BaHUS OTIENIBHBIX IPEACTAaBUTENCH HEOpraHUYeCcKuX
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.

CKOpOCTh XMMMUYECKOW peakuuu, e€ 3aBHCHUMOCTh OT pa3yInyHbIX (akTopoB. ['omoreHHele M rereporeHHsle peakuuu. Katamus u
KaTaJu3aTophl.

OOpatumble U HeoOpaTuMble peakiuu. XUMHuYecKoe paBHoBecue. KoHcTaHTa Xxumuueckoro paBHoBecus. DakTophl, BIUSIOLIUME Ha
MIOJIOKEHHE XUMUYECKOTO PaBHOBECHUS: TEMIIEpATypa, AaBJIeHHE U KOHLIEHTPAL[MK BELIECTB, yyacTByomuX B peakuuu. [Ipunuun Jle [larense.

Onexrponutuyeckas nucconuanus. CuibHble U cnabble 3nekTponuThl. CreneHb aucconuannu. Cpeaa BOAHBIX PacTBOPOB: KUCIIOTHa,
He#TpanbHasi, menouHast. Bomopoausiii mokaszarens (PH) pactBopa. 'maposnus coneit. Peakiuu HOHHOTO 0OMEHa.

OKHCINTENBbHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHb okucieHud. OKUCIUTENb U BOCCTaHOBUTENb. Ilpomeccsl oxkucieHus u
BOCCTaHOBJICHUA. BakHel1e OKMCIUTENN U BOCCTAHOBUTEIN. MeToA 3JIeKTpOHHOr0 6anaHca. DIeKTPOIN3 pacCTBOPOB U pacIljlaBOB BEIIECTB.

DKcIepUMEHTAIbHbIE METO/bl U3YyUeHHs BEUIECTB U UX MPEBPALICHUI: pa3iloKeHHe MEePOKCUIa BOAOPOAA B NMPUCYTCTBUU KaTalIU3aTopa,
MOJIETIM KPUCTAINIMYECKUX PEIIETOK, MPOBEJIEHUE PEAKIMil MOHHOrO OOMEHa, ONpENeNIeHHE CpeAbl PacTBOPOB C IOMOIIBIO HHIUKATOPOB,
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).

Bogopona. Ilonydenue, pusmueckre M XMMHUYECKHE CBOWCTBA: pEaKLMU C METAJUIAMM M HEMeTallJlaMH, BOCCTaHOBUTEIIbHBIE CBOICTBA.
I'mppuael. TormuBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxeHue B mpupoje, CocoObl MoMydyeHHs, (PU3MYecKHe W XUMHYeckue cBoiicTBa. I'ajmorenoBojopoisl. Baxueiimme
KHCIIOPOJICO/IEPKAIIE COSAMHEHHSI raloreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CITOCOOBI MOyueHuUs rajoreHoB. [I[puMeHeHre raloreHoB U UxX
COCIMHEHU.

Kucnopona, o3oH. JJabopaTtopHble ¥ TPOMBILIUIEHHBIE CTIOCOOBI MOTY4eHUs Kuciopoaa. duzndyeckre 1 XMMUYECKHUe CBOMCTBA U TPUMEHEHHE
KHCII0po/ia M 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxenue B nmpupoje, 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 KUCIOTHI ¥ UX coi. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta U ero COeIMHEHHH. A30THBIC yI0OpEHHUS.

®ocdop. Haxoxaenune B mpupoe, crocoOsbl monydeHus, puzndeckne u xummdeckue coiictsa. @ochuast u pochun. Oxcunsl hocdopa,
dbochopnas kucnora u e€ conu. [Ipumenenne Gocdopa u ero coenuaerunii. DochopHsie yaoopeHus.

VYrnepon, HaxokJIeHUe B pUpoae. AJuioTponHble Moaudukanuu. Ousnueckue U XUMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00Pa30BaHHbBIX
yraepogoM. Okeua yraepona(ll), oxcun yriaepona(lV), yronpnas kucinora u €€ conu. AKTUBUPOBAHHBIN yroiib, agcopouus. yminepensl, rpadew,
yriepoHble HAaHOTPYOKH. [IpuMeHeHne MpoCcThIX BEMIECTB, 00Pa30BAHHBIX YIIIEPOIOM, U €T0 COSTUHEHUH.

Kpemuwuii. HaxoxaeHue B mpupoje, CrocoObl ModydeHus, ¢u3uueckue ¥ xumudeckue cBoiictBa. Oxcupn kpemuus(lV), kpemHuenas
KHCIIOTa, CHIIMKATHIL. [I[puMeHeHne kpeMHus u ero coeiuHeHuid. CTEKII0, ero moay4eHune, BUIbl CTEKIIA.

[Tonoxenne metaiioB B Ilepmomudeckoil cucremMe XMMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0UEK aTOMOB
MetayuioB. O0mme Gru3ndeckrue CBOCTBa MeTauIoB. [IpruMeHeHne MeTauioB B ObITY U TeXHHKE. CIUIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUI psAa HampsbkeHuid MetayuioB. OOmme cnocoObl MOJIyYeHHs] METaJIOB: THAPOMETAJULYprusi, MUPOMETalyprus,
anekTpoMeTautyprus. Ilonstue o koppo3un MetaiioB. CriocoObl 3aLUTHI OT KOPPO3HH.

O6mas xapakrtepuctuka MetauioB |A-rpynmer Ileprognyeckoit cucTeMbl XMMHUYECKHX 3JIeMEHTOB. Harpuit u kamuii: mosjydyeHue,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB M X COCTUHEHHN.

Obmas xapakrepuctuka MetaisioB |IA-rpynmner [leprogndeckoil cMCTeMbl XUMUYECKUX AJIEMEHTOB. Marvii M KanblUi: MOTy4eHUE,
¢bu3nyecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX cOeAMHEHUA. JKECTKOCTh BO/BI M CTIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHUI: monyyeHHe, (pU3NYECKHMe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE IPOCTOr0 BELIECTBA M €ro coeJuHeHuid. AM@oTrepHble
CBOWCTBA OKCH/Ia ¥ THAPOKCH/IA ATFOMHHHS, THAPOKCOKOMIUIEKCHI ITFOMUHUSI.

OO1m1ast xapakTepUCTHKA METaJUI0B 0004HbIX noarpymn (b-rpynm) Ileprnoauueckoil cHCTEMbl XUMUYECKHX 3JIEMEHTOB.

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

dusnyeckre ¥ XUMHUYECKHE CBOWCTBA MapraHila U ero coenuHenuil. Baxueimme coennnenuns mapranua(ll), mapranma(lV), mapranna(V1)
u mapranna(VII). Ilepmanranar kainus, ero OKHCIUTEIbHbIC CBONUCTBA.

du3nyecknue U XMMHUYECKUE CBOMCTBA Kene3a U ero coeauHeHuit. Okcunel, ruapokcuasl u conu xene3a(ll) u xeneza(lll). I[Tomyuenue u
NIPUMEHEHHE JKeJIe3a U €T0 CIUTaBOB.

du3nYeCKre U XMMUYECKUE CBOMCTBA MENIU U €€ coeAuHeHui. [lorydenre u npuMeHeHne Meau 1 €€ COeTMHEHU .

[{unk: momydyeHue, GpU3MUECKUE M XUMHUECKUE CBOMCTBA. AM(OTEpHbIE CBOMCTBA OKCHAA M THAPOKCHAA IIUHKA, THIPOKCOKOMILIEKCHI
nuHKa. [IpuMeHeHne MHKa U ero CoeIMHEHHH.

DKcIeprUMEeHTaTbHBIE METOIBI U3YUSHHsI BEIIECTB M UX MPEBPAIICHNI: N3ydeHHe 00pa3lloB HEMETAJIOB, TOpeHHe cepkbl, Gocdopa, xenesa,
MarHusi B KHCJIOPOJE, M3YYEeHUE KOJUIEKIHH «MeTalibl M CIUIaBbI», B3aUMOJICHCTBHE MICTOYHBIX W IMIETIOYHO3EMEITBHBIX METAJUIOB C BOJOH



(BO3MOXHO UCITOJIb30BAaHHE BUICOMATEPHUAJIOR), B3aMMOICHCTBUE IIMHKA M XKeJe3a ¢ paCTBOPaMHU KUCJIOT U IIEN0Yel, KaueCTBECHHBIC PEeaKIIMu Ha
HEOPraHWYECKUE aHUOHBI, KATHOH BOJOPOAA U KaTHUOHBI METAJJIOB, B3aUMOJCHCTBUE TUAPOKCUJIOB aJFOMUHHUS U IIMHKA C paCTBOPAMH KHCIIOT U
esiouei, penieHne SKCIEePUMEHTAIbHBIX 3a1a4y 1mo Temam «l amorene», «Cepa u e€ coeamHEHUsS», «A30T U (Hochop M UX COSAUHCHUSN,
«MerTaJuIbl TIaBHBIX MOATPYII, «MeTallIbl MOOOYHBIX MOATPYIII.

XuMHuS ¥ )KH3Hb.

Ponp xumMuu B oOecriedeHUM YCTOMYMBOTO pa3BUTHS yeioBeuecTBa. [IoHSATHE O HAyYHBIX METOJIaX MO3HAHUS U METO/0JOTUU HAYyYHOTO
uccaeaoBanus. HayuHbie MpUHIUITBI OpraHU3aluil XUMUYECKOr0 MPOou3BoIcTBA. [IpoMBbIlIeHHbIE CIOCOOBI MOTYyUYEHUS BaXKHEHIIINX BEIIECTB (Ha
MpUMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIIOTHI, ME€TaHoja). [IpoMBIIIICHHBIE CIOCOOBI MOJIYyYEHHUS METaUIOB M CIUIABOB. XHMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U ero MociencTBUs. Poib XxuMun B 00eCrie4eHNH SHEPTreTHIeCKOi O€30MacHOCTH.

Xumusd U 310pOBbE yeoBeKka. JIekapcTBeHHble cpencTBa. [IpaBuia ucnonap30BaHus JIEKapCTBEHHBIX IpenapaToB. Poiap XMMUM B pa3BUTUH
MEJIUITUHEL.

XUMHS MUIH: OCHOBHBIE KOMIIOHEHTHI, MUIIIEBLIE J00ABKH. POab XUMUN B 00€CIIEUeHNH TUILEBOM 0€30I1aCHOCTH.

Kocmernueckne n mapgromepHble cpenactBa. beitoBas xumus. [IpaBmia 6€30macHOTO HMCHOJB30BAaHHS TPEMApaTOB OBITOBOM XUMHUU B
TOBCETHEBHOM KU3HH.

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

XuMHus B CEIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KPaCKH, CTEKIIO, KepaMuka. Marepuansl Ui 3J1IeKTpoHUKH. HanoTtexHonoruu.

PacuérHric 3amaun.

Pacuérel: maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe WM OOBEMY OJHOTO M3 yYaCTBYIOIIUX B
peaKkiuu BelecTB, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIM OJHO U3 BEIIECTB MMEET MpHUMecH, Macchl (00BhEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIM OJHO W3 BEIIECTB JaHO B BHUJE pPacTBOpa C OMPENEIEHHON MAacCOBOW AOJEH pacTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOW KOHIEHTPALIMK BEIIECTBA B PACTBOPE, JOJIM BBIX0/Ia MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MexXMmpeIMETHBIX CBsI3el P U3yYeHUH OOIIel U HeopraHnYeckord XUMHH B 11 kmacce oCyIecTBIsieTcs yepe3 UCTIOIb30BaHUE
Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATUMN, MPUHATHIX B OTJENIBHBIX MPEeIMeTaX eCTECTBEHHO-HAYUYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAy4YHBIM (HhaKkT, THUIOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukams,
MIePUOINYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJIENb, MOJICTHPOBAHHE.

dusuka: Marepus, MHKPOMHUP, MAKpPOMHp, aTOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HW3O0TOMNbI, PAJUOAKTUBHOCTb, MOJIEKYJIa,
SHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBA, HICANbHBIA ra3, (U3NYECKHe BEIHYWHBI, €IUHUIIBI
W3MEpEHHUs], CKOPOCTh, SHEPTHS, Macca.



buonorus: knerka, opranusM, 3kocucreMa, ouochepa, MeTaboIu3M, MaKpO- U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOJIbl, HYKICHHOBBIE
KHUCJIOTHI, )ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

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

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMELI 110 XMUMHWN HA VIJIYBJIIEHHOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUU C CHCTEMHO-/1€ATEILHOCTHBIM IIOJIX0/I0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MpeMeTa « XMMHUS» Ha YPOBHE
cpenHero obmero o0pa3oBaHUs BBIAEIEHBI CIEIYIONINE COCTABIAIONINE: OCO3HAHNE O0YJAIOIMIUMUCS POCCUHCKON TPaykKIaHCKON MICHTHYHOCTH;
TFOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIbHOCTH WU CAMOOINPEIENICHUIO; HAJIWYME MOTHBALMM K OOYYEHHIO; TOTOBHOCTb W CIIOCOOHOCTH
o0yyJaroImuxcs pyKOBOACTBOBATbCS HPUHATHIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH IOBEJEHMs; HAJIW4YME MPABOCO3HAHMS, 3KOJIOTMYECKOM
KYJIBTYpPBbl; CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHMS IpeaMeTa «XHUMHs» OTpa)xkaroT c(HOPMHPOBAHHOCTH OIBITA IMO3HABATEIbHOW M MPAKTUYECKOU
NeATeIbHOCTH 00y4aroIINXCsl B IPOLIECCE pealln3alui 00pa3oBaTeIbHON NeATEIbHOCTH.

JINYHOCTHBIE PE3YNbTaThl OCBOEHHS INpeAMeTa «XUMHS» OTpakaloT C(HOPMUPOBAHHOCTH OIBbITA IO3HABATEIBHOM M IMPaKTHYECKOU
NesTeIbHOCTH 00yJaroIuXCcsl B poIiecce pean3alui 00pa3oBaTeIbHOM AesITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOro BOCIUTAHMSA

OCO3HaHHUs 00y4YaOLMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U IIPABOIIOPAIKY;

IIPEICTABICHNS] O COLUAIBHBIX HOPMAaX M NMPaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOM NEATENbHOCTH IPU CO3/1aHUM y4eOHBIX MPOEKTOB, PELIEHUH Y4eOHBIX M IMO3HaBaTeNbHBIX 3a7ad,
BBITIOJTHEHUHM XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl APYTUX IMPHU aHaJU3€ Pa3IM4HbIX BUJOB yueOHOU
NESITENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HACJIETUI0 OT€UECTBEHHOW XUMHUH;

yBaXKeHHsI K MpoIieccy TBOpUYECTBA B OOJACTH TEOPUHU U MPAKTUUYECKOTO MPUIOKEHHUS] XMMHUH, OCO3HAHMS TOTO, YTO JIaHHbIE HAYKU €CThb
pe3yJbTaT ATUTEIbHBIX HAOII0AeHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYy/a YYE€HBIX U IPAKTUKOB;



MHTEepeca U MO3HAaBaTEJIbHBIX MOTHUBOB B IOJIyYEHUU U IMOCIEAYIOIIEM aHalu3e MH(OpMAIMU O NEPeAOBbIX JOCTHIKEHUSIX COBPEMEHHOMN
OTCUYCCTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMM, CBSI3aHHbIE C XMMHUYECKMMHM SIBICHUSMH, M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMI HPABCTBEHHBIX M IIPABOBBIX HOPM U C YYETOM
OCO3HAHUs NOCIEACTBUN TOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 37A0poBOro m Oe3omacHoro obpasa >KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY
(bU3NIECKOMY U ICUXUYECKOMY 3/I0POBEIO;

co0JIr0IeHHSI ITPaBUII 0€30MacHOro 0OpAaLeHUs C BEIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYA0BON JAEATEIbHOCTH;

MOHMMAaHMsI LIEHHOCTH MpaBWJl MHAMBUAYAIBHOTO W KOJUIEKTMBHOTO O€30MaCHOrO IMOBEIEHHsS B CUTYalUsX, YIPOXKAIOLIMX 370POBBIO U
JKU3HH JIIOICH;

OCO3HAaHUS NOCIEACTBUM U HENPUATHS BPEAHbBIX IPUBBIYEK (YIOTPEOJIEHUS alIKOr0Jis, HAPKOTUKOB, KYpEHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYrux BUIAX
NeSITENIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTHE B PEILIEHUHU MPAKTUUECKUX 3aJ[a4 COLIMAIbHOW HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccrii pa3inyHoro poja, B TOM YHUCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMHH;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYyaJIbHOM TpaekTOpuUM 0O0pa3oBaHusA, Oyayuied npodeccuu M peaau3aluu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HTHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLIEHHUS K IPUPOIe KaK HCTOYHUKY CYILIECTBOBAHUS JKU3HU Ha 3eMIIe;

MOHUMAaHUS TJ00AJIbHOIO XapaKTepa HKOJIOIMYECKHUX MpoOsieM, BIUSHUS SKOHOMMYECKHMX IIPOIECCOB HAa COCTOSIHME NPUPOJHOW H
COLIMAJIBHOM CPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIB30BaHUS JOCTH)KEHUH XUMUHU JJIS1 PEIIEHUs] BOIIPOCOB PALIMOHATIBHOTO MPUPOJIOTIONIB30BaHMS;

aKTUBHOTO HENpPUATUS JEHCTBUH, NMPHHOCIIIMX BpeJ OKPYXKAIOLIEH MPUPOJHOM cpelle, YMEHHUs NPOTHO3MPOBATH HEOIAronpusTHbIE
HKOJIOTMYECKHE TTOCIIEACTBUS MPEANPUHIMAEMbIX IEHCTBUI U MPEIOTBpALaTh UX;



HAJIMYUS Pa3BUTOTO SKOJIOTHUECKOTO MBIIUICHHS, AKOJOTUYECKOW KyJIbTYpHI, ONBITa AEATEIBHOCTH JKOJIOTHYECKOW HArpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaThCSI MMH B IIO3HABATENBbHOM, KOMMYHHUKATHBHOH M COIMAJbHON IPAaKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHUBOCTOATH HICOJIOTHH XeMO(pOOuH;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOH MPAaKTUKH;

MOHMMAaHMs CHENU(PHUKH XUMHUU KaK HAyKd, OCO3HaHUs €€ poiu B (OPMUPOBAHHHM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU
LEJIOCTHOTO MPEJCTAaBICHUs 00 OKPYXArolleM MHpe KaK O €AMHCTBE MPHUPOJBI M YEIIOBEKa, B TO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peLIeHu  MpodIeM COXpaHEHHS IPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH Ui COBPEMEHHOM IIMBUIM3AIMH: B €€ TYMaHUCTUYECKOW HANPABIEHHOCTH M BaKHOH POJIH B
CO3JIaHMHM HOBOHM 0a3bl MaTepUANbHON KyJIbTYpBl, B PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOH,
HHEPIreTUYECKOM, MHUIIEBON M IKOJOTHYECKOW 0€30IacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUEHUH YCIOBUN YCIIEITHOTO TPYAa M SKOJIOTHUECKU
KOM(OPTHOI KHU3HU KKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH: NMOHMMAaHHs CYIIHOCTH METOJOB IO3HAHHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCTIOJ30BATh TMOJyYaeMble 3HAHMS Uil aHAIHM3a U OOBSCHEHHs SBJICHUN OKPYXAIOIIEro MHUpa W MPOMCXOMAUIMX B HEM HM3MEHEHUH, yMEHUS
nenaTb 000OCHOBAaHHBIE 3aKIIOUCHHS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIMXCS TAaHHBIX C IIEIBIO TTOYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO UCIIONIb30BATh XMMUYECKUE 3HAHUS JJISl PELICHUS IPOOJIEM B pealibHBIX )KU3HEHHBIX CUTYaLlUsX;

MHTEpeca K MO3HAaHUIO, UCCIIEA0BATEIbCKOM eI TEIIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTHBHOMY TOJYYEHUIO HOBBIX 3HAHWH MO XHMMHU B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

MHTepeca K 0COOEHHOCTSM Tpy/Jia B pa3In4HbIX chepax npodecCHoHaIbHON AeITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yinbTaTbl OCBOSHHS MPOTpaMMbl IO XUMUH Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHus BKIIOYAIOT:

3HaUUMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PEHHUST OOYUAOMIMXCS MEXAUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIEeHAyYHbIE TOHSITHS,
OTpaKarolllye ILEJOCTHOCTh HAYyYHOH KapTHMHBI MUpPa M CHelM(UKY METOJOB MO3HAHUS, HCHOJb3YyEeMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, sBIEHHE, MPOILIECC, CUCTeMa, HAay4yHbIH (akT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBAaHUE,
HabIt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCcaJbHble YyueOHble JeicTBHs (IMO3HABaTelbHbIE, KOMMYHUKATUBHBIE, pETyIATUBHbIE), oOecreynBaronye (GopMupoBaHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTH U COLIMATILHON KOMIETEHLIUU 00Y4atOLIXCS;



CIIOCOOHOCTh OOYYAIOIIMXCS HMCIOIB30BaTh OCBOCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSA W YHHBEPCAJbHBIE YUCOHBIC
JICWCTBUS B IO3HABATEILHON U COUMAIIBHON MPAKTHUKE.

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

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITEIILHO (POPMYJTUPOBATH U aKTyaIM3UPOBATh IIPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

ONPENeNIATh IEJIH JICATSIILHOCTH, 3ajJaBas IlapamMeTpbl M KPUTEPUU HX JOCTIIKEHHs, COOTHOCHTH pE3yJbTaThl MACATEIBHOCTH C
ITOCTaBJICHHBIMH IICIISIMH,

MCIIOJIb30BaTh TIPU OCBOCHUU 3HAHWHA MPHUEMBI JIOTHYSCKOTO MBIIIICHHS: BBIACISATh XapaKTEPHbBIC MPU3HAKHA TOHATAN M YCTaHABIMBATH MX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE MOHATHUS JJIsl OOBSCHEHHS OTICIBHBIX (DAKTOB U SIBIICHUIA,

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

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE DPACCYKICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHUU), BBISBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B
paccMaTpUBaeMbIX SBICHHSX, (OPMYIUPOBATH BHIBOJIBI U 3AKITFOUCHHS,

NPUMEHSATh B MPOIECCEe IO3HAHUS HMCIIOJNB3YeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, NPEOOPa3OBLIBATH MOJICIbHBIC
MIPEJICTABJICHHUS] — XUMUYECKHIA 3HAK (CUMBOIJI) 2JIEMEHTa, XUMUYeCcKass GopMmyiia, YpaBHCHHE XUMHUECKON peakiuy — NPU PEHICHUH Y4eOHBIX
MMO3HABATEIPHBIX M TPAKTHYECKHUX 3aJla4, MPUMEHSITh Ha3BaHHBIC MOJCIbHBIC IPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

($hopMyIIMPOBATh METU U 337291 UCCIICIOBAHWS, HCITOJIB30BATh IOCTABJIICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIC BOIIPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI AJ1 (HOPMUPOBAHMSI TUTIOTE3bI TI0 TPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BIIa/IETh HABBIKAMHM CAMOCTOSITENILHOTO IUJIAHHPOBAHUS W TPOBENCHUS YUYCHHMUECKHUX OKCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUS
HaO0JII0JIaTh 332 XOJIOM TPOIlecca, CaMOCTOSTENILHO TPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYyJIUPOBATH OOOOIIEHUS W BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHNUS, COCTABIISATE OOOCHOBAHHBIM OTUET O MIPOJICIIAHHOMN padoTe;

MpUOOpeTaTh OMBIT YUYEHWYECKOW HCCIEIOBATENbCKOM M TPOCKTHOW JEATENbHOCTH, TPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3TUIHBIX METO/IOB TIO3HAHMSL.

3) padora ¢ ungopmanmei:



OPUCHTHUPOBATLCA B PA3JIMYHBIX HMCTOYHHKAX HH(bOpMaHHH (Hay‘lHO-HOHYJISIpHaSI JUuTeparypa XHMHYECKOTO COACPKAHHUA, CIIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), aHAIM3UPOBATh HMH(OPMAIMIO PA3JIMYHBIX BUAOB U (OPM TPEACTABICHUS, KPUTHYECKH OLIGHUBATh €&
AOCTOBCPHOCTb U HCTIPOTUBOPCUUBOCTD,

(hopMyIupOBaTh 3aMPOCHl U MPUMEHAThH Pa3IUYHBIC METOBI IPH MTOMCKE B 0TOOpe MHPOPMAIIMH, HEOOXOIUMOM TSI BBITIOTHEHUS YICOHBIX
3a4a4 Ol'IpeI[eJ'IéHHOFO THIIA,

HpI/IO6peTaTB OIIBIT UCITOJIB30BaHUA I/IH(bOpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJIOI‘I/Iﬁ nu pa3JII/I‘-IHBIX ITIOUCKOBBIX CUCTECM,

CaMOCTOSITENILHO BBIOMpAaTh ONTHMAJIbHYIO (hopMy mpejacTaBieHust nHpopMmauuu (cxembl, TrpaduKu, AUAarpaMMbl, TaOIUIbI, PUCYHKH U
Apyrue);

HCIIOJIBb30BATh Hay‘lHLIﬁ SA3BbIK B KQYCCTBE CPCACTBA IIPHU pa60Te C XUMHYECKOH HH(i)OpMaHHeﬁi IMPUMCHATH MCXKITPCIMCTHLIC ((1)I/I3I/I‘IGCKI/IC u
MaTeMaTHYECKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYphl, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HATTIAOAHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYXk/1a€MOI TEMbI B X0JIe Juajiora /Ui JUCKYCCHH, BBICKa3bIBAaTh UJIEH, (POPMYIHPOBATH CBOU
MIPEIJIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS MPEAJIOKEHHOH 3a1auu;

BBICTYIIATh C MPEe3EHTAIe pe3ybTaToOB [T03HABATENbHON JESATENIbHOCTH, MOJYYEHHbBIX CAMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBINOJHEHUH XUMHYECKOT0 3KCIIEPUMEHTA, IPAKTUYECKON pabOoThI [0 UCCIIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peau3aliui y4eOHOTo
IPOEKTa, U (POPMYIMPOBATH BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHBIX UCCIIEAOBAHUH MyTEM COIIIACOBAHUS MO3UIMN B X0/1€ 00CYXKJIeHUs 1 0OMeHa
MHEHMSIMHU.

PerJIﬂTI/IBHl)Ie YHUBEpPCAJIbHbLIC y‘leﬁl—lble JeHCTBUA:

CaMOCTOATEIIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO IE€ATEIBHOCTD, ONpeaeisasa €€ Leau U 3aja4l, KOHTPOJIMPOBATh U 10
Mepe HeOOXOJMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alrTOpUTM JeMCTBUI MPH BBINOJIHEHUH y4eOHBIX U MCCIEeI0BAaTENbCKUX 3a/1a4, BHIOMPATh
Haubosee 3 PexTUBHBINA CIIOCO0 UX pelIeHHs] ¢ yUETOM MOJIyYE€HHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;
OCYILECTBIATh CAMOKOHTPOJIb IEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIEe pe3yNbTaThl OCBOCHHS POTPaMMBbI [0 XUMHUHU Ha YIIIyOJIEHHOM YPOBHE Ha YPOBHE CPEHET0 OOIIero 00pa30BaHUs BKIOYAIOT
cnenuduueckre sl ydeOHOTo mpeameTra «XHUMHUS» HAaydHble 3HAHUS, YMEHHS U CHOCOOBI JEMCTBHI 1O OCBOEHUIO, UHTEPIpPETAllUd U



IpeoOpa3oBaHUIO 3HAHWM, BHUJIbl JAEATEIBHOCTU I10 MOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUM B pa3iMyHBIX y4eOHBIX CUTyalMsX, a
TaKK€ B PEAIbHBIX JKM3HEHHBIX CUTyalUsX, CBA3aHHBIX C XMMHUEH. B mporpamme no XMMHUM MPEIMETHBIE PE3yJIbTaThl IIPEICTABICHbI 110 IOAaM
U3y4YEeHUS.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHUNI: O MECTEe U 3HAUEHUHM OPraHMYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ posiu B 00ecrie4eHnu
YCTOWYMBOIO pa3BUTHs YEJIOBEUECTBA B PEILICHUH MPOOIEM SKOJIOIMYECKON, SJHEPreTHUECKONW U MUIIEBON O€30M1aCHOCTH, B Pa3BUTUU MEIULMHBI,
CO3/IaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX MCTOYHHUKOB SHEPrud, B OOECHEUYEHHH pPALMOHAIBHOIO IPUPOJOINOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KyIbTYpbl YEJIOBEKA, a TAK)KE IKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpene;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOpAs BKJIIOYAET: OCHOBOIOJArarolUe IMOHATUS — XUMHYECKHM JJIEMEHT, aToM, AIpo U
ANIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OPOUTANIN, OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3ALUs aTOMHBIX OpOUTaeii,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCJIEHMS, XMMHUYECKasl CBS3b, MOJIb, MOJISIPHAsl Macca, MOJSIPHBIA 00BEM,
YIIEpOAHBINA CKENeT, (YHKUMOHANbHAs TpYIIa, paauKal, CTPYKTypHble (QopMmysbl (pa3BEPHYThIE, COKpALIEHHbIE, CKEJIETHBIE), HW30MEpHs
CTPYKTypHasi M NPOCTPAHCTBEHHAs (F€OMETpUYecKas, ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U
a30TCOAEpKAIINE OPraHUYECKUE COCIUHEHHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAVHEHMSI; TEOPUHU, 3aKOHBI
(mepuomuyeckuii 3akon JI. . MenneneeBa, Teopusi CTpoeHUs opraHudeckux BemecTB A. M. ByTiepoBa, 3akoH coXpaHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPALIECHUS SHEPTUU MPU XUMUYECKUX PEAKIHX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUHU, MUPOBO33PEHUYECKHE
3HAHHUS, JIe)KallUe B OCHOBE NOHMMAHHSA NPUYMHHOCTU M CUCTEMHOCTH XMMHMYECKHMX SIBICHUMN; MPEICTABICHUS O MEXAHU3MAaX XUMHYECKHX
peakuui, TEpMOAMHAMUUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIAX
(MHIYKTUBHBIM U Me30MepHbIN 3QdekTrl, opueHTanTsl | u 1l pona); dpakronornueckue cBeeHHs O CBOMCTBAX, COCTaBe, MOIYYEHUH U 0€30IaCHOM
WCIOJIb30BAaHUN BaXHEMIIUX OpPraHMYECKUX BEIIECTB B OBITY U INPAKTUYECKON JEeATENbHOCTH 4YeJIOBEKa, OOMMX Hay4YHBIX TNPUHIHUIAX
XMMHUYECKOT0 MPOMU3BOJCTBA (HAa MPUMEpe MPOU3BOJICTBA METaHOIIA, TepepaboTKu HePTH);

C(OPMHPOBAHHOCT YMEHMH: BBIABIATH XapaKTepPHbIE MPU3HAKM TOHATHHA, YCTaHaBIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIME TIOHATHS [TPU ONMHCAHUH COCTaBa, CTPOSHUS U CBOMCTB OPraHUYECKUX COCTUHEHMIA;

c(OPMUPOBAHHOCTH YMEHUH:

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJMKY JJISI COCTABICHHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dbopMys1 OpraHUYEeCKUX BEIIECTB;



COCTABJIATh YPABHEHUS XMMHUYECKUX pEaKUUil M pacKpblBaTh UX CYHIHOCTb: OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBIJICHHS AJIEKTPOHHOTO OajaHca 3THUX pPEaKUWi, peakuuidi MOHHOrO oOMeHa MyTEM COCTABIEHHS WX IOJHBIX M COKPAMIEHHBIX HOHHBIX
YPaBHEHU;

M3rOTaBIMBATh MOJIESIU MOJIEKYJI OPTaHUYECKUX BELIECTB AJIs MIUTFOCTPALIMK UX XUMHUYECKOTO M IPOCTPAHCTBEHHOT'O CTPOECHHUS;

Cc(OPMHPOBAHHOCTh YMEHMI: YCTaHABIMBATh IPUHAAJICKHOCTh M3YYEHHBIX OPraHMYECKMX BELIECTB IO MX COCTaBY M CTPOEHHUIO K
onpeAen€HHOMY KIIACCy/TPYIIe COSAMHECHUM, 1aBaTh UM Ha3BaHUs 1Mo cucrematudeckod HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHUS [UIA OTACIBHBIX NPEACTABUTENICH OpPraHWYEeCKUX BEUIECTB (STHJICH, AaleTUJICH, TOJYOJ, TJIMLEPHUH, OSTHJICHIIHKOJb, (EHO,
¢dbopmanbpaeru, aneTanbIeru, aleToH, MypaBbUHas KUCIOTA, YKCYCHasl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, aJlbMUTUHOBAsK KUCIIOTHI, TJIMIIMH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHWJINH, JUBUHII, U30MPEH, XJIOPOIIPEH, CTUPOII U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUI XUMHUECKOW CBSI3M B OPTaHUYECKHX COCIMHEHUSX (KOBAJICHTHAas M MOHHAs CBS3b, G- U T-
CBS3b, BOJIOPOJIHAS CBSI3b);

Cc(OPMHPOBAHHOCTh YMEHHS INPHUMEHATh IOJIOKEHHUsS TEOpUH CTPOCHHUs OpraHmdeckux BemiecTB A. M. byriepoBa mist oObsicHEHUS
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTpPOEHHE, (PU3MUECKHME M XHMHUYECKHE CBOMCTBA THUIMYHBIX MpPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEUIECTB: AJKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOAOPOJOB,
CIIMPTOB, aJIbJETUI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, IPOCTBIX U CIIOKHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN U aMUHOB, aMUHOKHCIIOT, OEJIKOB,
YIJI€BOOB (MOHO-, M- U MOJUCAXAPUAOB), WIIOCTPUPOBATh T€HETHUECKYIO CBSA3b MEXIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOLIMX XUMHUYECKUX
peaxkuuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHMSI MTOATBEPK/IaTh HA KOHKPETHBIX IIPUMEpax XapakTep 3aBUCHMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHMYECKUX
COEIMHEHUI OT KPaTHOCTH U THUIIA KOBAJICHTHOM CBS3U (G- U TM-CBSI3U), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh HCTOYHHMKH YIJIEBOJOPOJIHOTO ChIpbs (HEe(Th, MPUPOAHBIN TIa3, Yyroib), CIOCOOBI €ro
nepepaboTKU U MPAaKTUUECKOE IPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTb BIIQJICHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAayYHBIX MeETOJaX TIO3HAHMUS — HaAONIOJIEHUH, W3MEpPEHUuH,
MO/JICIMPOBAHUH, IKCIIEPUMEHTE (PeaIbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEILHON IEATEIbHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMAaTH3allMIO, BISIBJICHHE IPUYMHHO-CIIECTBEHHBIX CBSI3€H — /Ul U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEaKLnit;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUN C TMOHATHUSAMHU U NPEJICTABICHUSAMU JIPYTHMX €CTECTBEHHO-
HAy4YHBIX MPEIMETOB AJsi Oojiee OCO3HAHHOTO MOHMUMAHHUS CYHNIHOCTH MAaTepUaIbHOTO €JMHCTBA MHPA, MCIIOJIb30BaTh CHCTEMHbIE 3HAHUS IO
OpPraHUYeCKOM XMMHHU AJIs1 OOBSICHEHHS U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUEThl MO XMMHUYECKUM (QOpMyJaM U YpPaBHEHMSIM XMMHUYECKUX PEaKIUil C HCIOJIb30BAHUEM
¢u3nyecKkux BeNWYMH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO



HAXOXKJCHHIO XUMHUYECKOW (OPMYJIBI BEUIECTBA 10 M3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHX 3JIEMEHTOB, MPOJYKTaM CTrOpaHHsl, TUIOTHOCTH
ra3000pa3HbBIX BEIECTB;

cOPMUPOBAHHOCTh YMEHHIi: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHMBATH C IMO3MILMUI SKOJIOTUYECKONW OE30MacHOCTU TOCIIEACTBHS
OBITOBOI M MTPOU3BOJICTBEHHOH JICATEIILHOCTH YEIOBEKa, CBSI3aHHOH C mepepaboTKO BEIIECTB, UCIIOJIb30BaTh MOMYYCHHBIC 3HAHUS 111 IPUHSTHSI
IPaMOTHBIX PEIICHHI TPOOJIEM B CUTYAIIHUSX, CBSI3aHHBIX C XUMHCH;

c(OPMHPOBAHHOCTh YMEHHIA: CAMOCTOSTENIFHO IUIAHUPOBATH M MPOBOJUTh XMMUYECKHH AKCIIEPUMEHT (MOJyYCHUE M U3YyYCHHE CBOWCTB
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKLIUHU YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOACPKALIMX OPraHUYeCKUX BEIECTB,
pellieHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 PACHO3HABAHWIO OPTaHWYECKHX BEIIECTB) C COOJIOJICHHEM IpaBWII OE30MacHOro OOpalieHUs C
BEIIECTBAMH W JabOpaTOpHBIM 000pyIoBaHUEM, (OPMYIHPOBATH II€Ib HCCICAOBAaHUS, NPEACTABISATh B pa3MYHON (opMe pe3yabTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATL U OLICHUBATHL UX JOCTOBCPHOCTD;

c(OPMHPOBAHHOCTh YMEHHIA:

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 JXHBBIC OpPraHU3MblL OHpeIICJIéHHI)IX OpTraHMYC€CKUX BCHICCTB, IMMOHHWMAasA CMBICII
nokazareis [TJIK;

aHAJM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIICCTB B IMPOMBINUICHHOCTH W B OBITY C TOYKH 3PEHHSI COOTHOIICHUS
PHCK-TI0JIB3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATD I[€JIEHANIPABICHHBIN MONCK XUMUYECKOW MH(OpMallMU B pa3INYHbIX UCTOYHHMKAX (Hay4dHas U
yueOHO-Hay4YHasl JIMTeparypa, CpeIcTBa MacCOBOW MHpopMaru, IHTepHEeT U Apyrue), KpUTHYECKU aHATU3UPOBATh XUMHUUECKYIO HHPOPMAIIHIO,
nepepadaThIBaTh €€ U HCIOIb30BaTh B COOTBETCTBHH C ITOCTABICHHONW y4eOHOH 3a1aueii.

11 KJIACC

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

c(OPMHPOBAHHOCTD MPEICTABICHUNA: O MAaTepHAIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUIN MPUPOIBI, O MECTE U
3HAYEHUU XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ poju B 00ecleyeHUH YCTOMYMBOIO pa3BUTHSA, B PEHICHUU NMPOOJIEM 3KOJIOTUYECKOMH,
SHEPreTUYECKON U MUIIeBOW 0€30MacHOCTH, B Pa3BUTUU MEIUILMHBI, CO3JJaHIH HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00eCTIEUEHU U
palMoHaIBHOTO MIPUPOIOIIONB30BaHM, B (POPMUPOBAHUN MUPOBO33PEHUS U 0OIIEeH KyJIbTYphl UEJIOBEKa, & TAKXkKe IKOJOTMYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/10POBBIO U IPUPOIHON CpEAE;

BJIaJICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArAIOINE MOHATHS — XUMUYECKHI 3JIEMEHT, aTOM, PO aroMma,
M30TOIIBI, JJIEKTPOHHAsI 000JI0YKa aroMa, S-, P-, 0-aTOMHbBIC OpOMTAIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa, TMOPUIN3AIMS aTOMHBIX



opOuTanel, HOH, MOJIEKYyJa, BaJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEHNEHb OKHCICHMS, XUMHUYECKass CBs3b (KOBAJEHTHas, WOHHAs,
MeETaJIJINYECKasi, BOJOPO/IHAsA), KPUCTAJUIMUECKAsl PEIIETKA, XUMHUECKas peaklus, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTHUYECKAS
JMCCOLMAIUS, CTETEHb IUCCOIMAINY, BOJOPOAHBIM MOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOW A(PQPEKT XHUMHUYECKOH pEaKIHH,
CKOpPOCTh XMMHUYECKON PEeaKklMU, XMMUYECKOE PABHOBECHE; TEOPHH M 3aKOHBI (TEOPUS IEKTPOIUTUYECKOM AUCCOLUAM, EPUOINYECKUNA 3aKOH
J.M1. MeHnpeneeBa, 3aKOH COXPAHEHHsS MAcChl BEUIECTB, 3aKOH COXPAHEHMS W IPEBPALICHUS DHEPrUM IPU XUMHUYECKUX PEaKLMAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI SI3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKal¥e B OCHOBE IOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHMX SIBJICHUH; COBPEMEHHBIE IPEACTABICHUSA O CTPOCHUH BEILECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKYJSIPHOM YPOBHSX; IIPEICTABICHHUS O MEXaHU3MaxX XUMUYECKHX pEaKUui, TEPMOJNHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSIX X NMPOTEKaHHs, 0 XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U AMCIEPCHBIX cUCTeMaxX; (PaKTOIOrn4ecKue CBEACHU s
0 CBOICTBAax, COCTaBe, MOJYYCHUH U OE30IMaCHOM HCIOJIh30BAaHUN BAKHEUITNX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACATEIbHOCTH
YeJI0BEKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

C(OPMHPOBAHHOCT YMEHMH: BBIABIATh XapaKTepHbIE MPU3HAKM TOHATHH, YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME TIOHATHS ITPY ONIMCAHUH HEOPraHUMYECKUX BEIIECTB U UX IIPEBPALCHMUI;

c(OPMHPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB W ypPaBHEHHH XHMHUYECKHX
peaknwii, cucremarnyeckyto HomeHkinarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OT/CIIBHBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKHUCIECHUS XMMHUYECKHX 3JIEMEHTOB B COCTUHEHMAX, BHJI XMMHUYECKON
CBsI3U (KOBaJECHTHAs!, NOHHAs, METAJIIMYECKAsi, BOJAOPOAHAs ), TUIl KPUCTAJUINYECKOHN PEIIETKH KOHKPETHOT'O BEILECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIa XMMHYECKON CBA3M M THIA KPUCTAJUIMYECKOW PEHIETKH,
OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJICHTHOMN CBSI3H;

Cc(OPMHPOBAHHOCTh YMEHUH: KJIaCCU(HUIMPOBATH: HEOPraHMUYECKHE BEIIECTBA MO0 MX COCTaBy, XMMUYECKHE PEaKIUH IO Pa3IUYHBIM
NpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(deKkTy peakiuu, HU3MEHEHHIO CTeleHel OKUCIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa U JPyTue); CaMOCTOSATENbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUISl KJIACCU(PUKALMU U3ydaeMbIX BEIIECTB
Y XUMHYECKUX PEAKIUN;

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

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XMMHYECKHX AJIEMEHTOB IEPBOr0—4YETBEPTOrO
nepuoioB Ilepuoanueckoii cucremsl .M. MenaeneeBa, ucronab3ys MOHITHS «IHEPreTUUYECKUE YPOBHUY, «IHEPTETUUYECKHUE MOIYPOBHUY, «S-, P-,
d-aromMHBIE OpOWTANTN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHUS aTOMay»; OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCAMHEHUH II0 nepuoaam u rpynmnam Ilepuoauueckoit cucremsl [I. . Menneneesa, BaleHTHbIE BO3MOXKXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;



c(OPMHPOBAHHOCTb YMEHMH: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKUE CBOMCTBA BELIECTB PAa3IUYHBIX KIACCOB, MOJITBEPXKAATh
CYIIECTBOBAHNE TEHETHUYECKON CBSI3M MEXAY HEOPraHMYECKHMMHU BEIIECTBAMH C TIOMOIIBIO YPABHEHUI COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIIHA;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBaTh CYIIHOCTb: OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUH MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOIO OajlaHca ITUX PeakLui; peakluii HOHHOro 0OMEHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHHN; peakuuit
THJIPOJIN32A; PeaKUil KOMITJIEKCO0Opa30BaHus (Ha IpUMepe rMAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHUS);

c(OPMHPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHHS XUMHUUECKUX PEAKIUN C YIETOM UX SHEPreTUYECKUX XapaKTEPHUCTHK,
XapakTep M3MEHEHUsI CKOPOCTH XMMHYECKOW PEaKklMy B 3aBUCHMOCTH OT Pa3IMUYHBIX (PAKTOPOB, @ TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHSI 101 BIUSHUEM BHEIIHUX Bo3aencTBuil (mpuunu Jle [larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepPU30BaTh XUMHUECKUE PEAKIMH, JIeXKAlUe B OCHOBE MPOMBIIIIEHHOTO MOJy4YeHHUs CEPHOM KHUCIIOTHI,
aMMHaka, oOIIMe Hay4YHble MPHHOWNB XHMHUYECKUX TPOU3BOJICTB; LEIECOOOpPa3HOCTh TPUMEHEHHUS HEOPraHWMYeCKHX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHHUS PUCK-TIOJNB3a;

c(OPMHUPOBAHHOCTh BJAJEHHUSI CUCTEMOH 3HAaHMH O METOJaX HAy4yHOro IO3HAHUS SBICHMH HpPUPOIbl — HaOIIOJEHHE, H3MEpEHHeE,
MOJICJINPOBAaHUE, HKCHEPUMEHT (PEabHbI M MBICIEHHBIN), HCHOJIB3YEMbIX B E€CTECTBEHHBIX HAyKaxX, YMEHUsS HPUMEHSATb 3TH 3HAHUSA IpU
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUHM BEHIECTB W JUIS OOBSICHEHWS XWMHUYECKUX SIBJICHHH, HMMEIOMIMX MECTO B TPHUPOJE, NPAKTUYECKOH
JESTeTHbHOCTH YEJIOBEKA U B MIOBCETHEBHON JKU3HU;

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

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOJIB30BAHHEM IMOHATUN «MaccoBas J0Ji BELIECTBA B PAacCTBOPE» M «MOJISIpHas
KOHIIEHTpALMs»; MacChl BEIIeCTBa WM 00bEMaA raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTIO U3 YYacCTBYIOIIMX B
peaKIMM BeIIeCTB; TEIUIOBOro >pQeKTa peakluuu; 3HaueHHs] BOJOPOJHOrO MOKa3aTess pacTBOPOB KHMCIOT M IIEIOYel C M3BECTHOW CTENEHbIO
aucconyanum; maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTAa PEAaKIMH, €CIU OJHO W3 HCXOAHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C
ornpeaeNéHHON MaccoBOM J10Jeill pacCTBOPEHHOIO BEIIECTBA WM JTAHO B U30BITKE (MMEET MPUMECH); JI0JIM BBIXO0/1a MPOAYKTa peaKuu; 00bEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJIUTH XMMHUYECKUH SKCIIEPUMEHT (NMPOBEJCHHME pEeakIUii MOHHOTrO
oOMeHa, OATBEPKICHHE KaYeCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIECTB, ONPEJIENIEHUE CPeJibl PACTBOPOB BELIECTB C TIOMOIIBIO HHIUKATOPOB,
W3yUeHHE BIMSHUS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIUH, PEIICHHEe dKCIIEPUMEHTATBHBIX 3a7ad 1Mo TeMaM «MeTamiey u
«Hemeramnel») ¢ cobmrofeHneM mpaBuil 0€30MacHOro oOpallleHus ¢ BEHIeCTBAMHM U JabOpaTOpHBIM 000pyaoBaHHEM, (GOPMYIUPOBATH IIEJb
UCCIIEIOBaHMsI, IPECTABIIATh B Pa3JINYHOM (popMe pe3ynbTaThl SKCIIEPUMEHTa, aHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHUH: COOMIO/IaTh MpaBUIIa MOJb30BAaHUS XUMHUYECKOM MOCYA0H U 1abopaTopHbIM 000pyIOBaHUEM, OOpalIeHUs ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX XWMHYECKHUX OIBITOB, SKOJOTHYECKH IEIeco00pa3HOro
MOBEJICHHUSI B OBITY W TPYAOBOW NEATEIFHOCTH B ILEISIX COXPAHEHHs CBOETO 3JI0OPOBbBs, OKPYXKAIOMIEH MPHPOTHONW Cpeabl W TOCTHIKECHUS e€



YCTOMYMBOIO Pa3BUTHSA, OCO3HABATh OMACHOCTh TOKCHYECKOTO [IEHCTBUS Ha KUBBIE OPraHU3Mbl ONpPENEIEHHBIX HEOPraHMYEeCKHX BEUIECTB,
nonumasi cMbica nokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IEJICHANIPABICHHBIN MONCK XUMUYECKOW WH(OPMALIMK B PA3TUYHBIX UCTOYHHUKAX (HaydHAs 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 KITACC
Kosnun4yectBo 4yacos
Ne HaunmeHnoBaHMe pa3/je/ioB U TeM DJleKTpoHHbIe (LM (poBbIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. TeopeTruyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Tpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYeCKuX coeuHeHui A. M. 8 https://m.eds00.ru/61HH8J58X
byrneposa
Hroro no pasneny 8
Pa3nea 2. Yraesogopoasnl
I —
2.1 PEACIIBHBIC YIICBOAOPOABL — ATIIAHEL 5 https://m.edso0.ru/LC5J74CMA
LUKJIOAJIKAHBI
Henpene e €BOJIOPO/IbI: AJIKCHBI,
2.2 HPCACIDHBIC YITCBOAOPOABL: AICCHE! 14 1 https://m.edsoo.ru/0BNBOPH31
aJIKaJINEHBbI, AJIKUHBI
2.3 Apomarudeckue yriieBoAopo/Ibl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
II
24 PHPOIHBIC HCTOHHIIGL YTTICBONOPOAIOE 1 4 https://m.edsoo.ru/RYENBZAW4
uX nepepadoTka
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1 https://m.edso00.ru/JI9OENZ9M
Hroro no pasneny 35
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3.2 kerorrt. KapGoroeie kncnorsl. Caoxbie 21 1 https://m.edso0.ru/O2NWGJZU2
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3.3 YrneBoas 9 1 https://m.edso00.ru/962BYGF10
Hroro mo pazueny 41
Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus
4.1 ‘ AMHHBI. AMUHOKHCIIOTBI. benku 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Uroro no pazneny 12
Paszgea S. BoicokoMoJieKyJIIpHbIE COeIUHEHUSA
5.1 ‘ BbICOKOMONIEKYIISIPHBIE COCIMHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 5
[MTPOI'PAMME
11 KUIIACC
Kosun4yecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (UG POBbIE)
Ne n/m Konrpoabnsie IlpakTnyeckue
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https://m.edsoo.ru/R39EAGJPC

.M
1.2 Crpoeitie petuectsa. Mioroobpasue 11 1 https://m.eds00.ru/WAFD2VIFS
BELICCTB
1.3 XUMHUYECKUE PEeaAKIIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazneny 39
Pa3nea 2. Heopranuyeckasi xumust
2.1 ~ Hemeranmer 31 1 3 ' https://m.eds00.r/9NCC2YQRJ
2.2 . Meraust 23 1 2 ' https://m.edsoo.ru/YEUQWRJ21
Htoro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
3.1 MeTozpt OSHARMS B XMUH. XHMItA 1 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8
I[TPOT'PAMME
IMOYPOYHOE IIVTAHUPOBAHUE
10 KUIIACC
KosmnuecTBo yacos
Ne Hara DJIeKTpOHHbIEe HU(POBBIE
Tema ypoxa Kourpoabubie IIpakTnyeckue
n/n Bcero U3y4eHUsi oOpa3zoBaTeSbHBIE PeCypChl
padoThI padoThI

[Ipenmer 1 3HaueHNE
OPraHNYEeCKON XUMHH,
MPEICTABICHUE O MHOTOOOpa3uu
OPraHUYEeCKUX COCTUHEHUN

https://m.edsoo.ru/48G4H34K4

2 DNEKTPOHHOE CTPOEHUE aToMa 1

https://m.edso0.ru/ODI6T8LIR



https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK
https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R

yraepoja (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BajieHTHBIC BO3MOXHOCTH aTOMa

yriepojaa

XuMuyecKas CBs3b B
OPTraHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHus
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa CBs3EH

https://m.edso0.ru/C42CCDY5S

Teopust cTpoeHUs OPraHUYECKUX
coenuHeHuit A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIC
3¢ (HEKTH B MOJICKYJIaX
OPraHUYECKUX COCTUHEHUIN

[Ipencrasienue o kiaccudukanum
U CHCTEeMaTH4eCcKasi HOMEHKJIaTypa
(IUPAC) opraHn4eckux BEIICCTB

Knaccudukanus peakimii B
OpraHUYECKON XUMUHU

https://m.edsoo0.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/M5DJY MP9M

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/SKOA3EBG67

AJKaHbI: TOMOJIOTHYECKHUH Psi,
obmas popmyna, HOMEHKIATypa U
HU30MEPHSI, IICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

du3nyeckrue U XUMHUYECKUE

https://m.edso0.ru/GV8LNQJ3X



https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X

CBOMCTBA aJIKAaHOB

11

12

13

HaxosxeHue ajqKaHoB B IPUPOJIC.
CriocoObI mostyueHust u
NPUMCHEHHE aJIKaHOB

[uxnoankansl: obmas hopmyia,
HOMEHKJIATypa U U30MepHs,
0COOCHHOCTH CTPOCHHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJTyYEHUS ¥ TIPUMEHEHUE

Pemenune pacu€tHbIx 3a1a4 HA
ONpeIeTICHUE MOJIEKYJISIPHOI
bopMyIbl OPraHUIECKOTO
BEII[SCTBA II0 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucreMaTrusaius 1
000011IeHrEe 3HAHU 10 TEME

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso0.ru/Q4B590Q1A

https://m.edsoo.ru/ED66JALEK

14

AJIKEHbI: TOMOJIOTHYECKUHN P,
obmas popmyia, HOMEHKIATYpA,
AIIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas U
[IUC-TPAHC-U30MEPHUs AIIKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

16

17

Ou3nuecKkre 1 XUMUIECKHE
CBOIiCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObI nostyueHust 1
NpUMEHEHHE AIKEHOB
[TpaxTuueckast padorta Ne 1 o

teme "[lonydyenne aTuiieHa u
M3y4YEHUE €ero CBOMUCTB"

https://m.edsoo.ru/6 XZHRIRTW

https://m.edso0.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5



https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5

18

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AnKaueHbl: CONPsHKEHHBIE,
M30JUPOBAHHbIE,
KyMyn#upoBaHHbIe. OCOOCHHOCTH
3JICKTPOHHOTO CTPOCHUS

https://m.edsoo.ru/EKDS1USUV

20

21

22

23

XUMHUYECKUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

CriocoObl nostyyeHust u
IPUMEHEHHE aJIKaJUeHOB

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
oOuras popmysa, HOMEHKIIATYpa,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBaA

XMUMHYECKHE CBOMCTBA AJIKNHOB

https://m.edso0.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7A03SUC

24

25

KauecTtBeHHBIE peaknyu Ha
TPOMHYIO CBSI3b

Crioco0bI nostyueHust u
IIPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUUYECKON PEaKIUu

https://m.edso0.ru/Q7XMPZSRF

27

28

Cucremarusanus 1 00001eHne
3HAaHWH 110 TEME

ApeHbI: TOMOJIOTUYECKUH P,
oOmras popmyna, HOMEHKIIATYpa.

https://m.edso0.ru/19DNOP1N8

https://m.edsoo.ru/\WNGDLBK5D



https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI OCH30I1a 1
TOJIYOJa, UX (PU3NIECKUe CBOWCTBA

29

30

31

XUMHUYECKUE CBOMCTBA apPEHOB:
pEaAKLUH 3aMEILCHUS

XUMHYECKUE CBOMCTBA apEHOB:
PEeaKIMK MPUCOSANHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

OCco0EHHOCTH XUMHYECKUX
CBOJMCTB CTHUPOJIa

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacdy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

https://m.edso0.ru/QFKSRGCXW

33

34

35

36

CriocoObI mosryueHust 1
NPUMEHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaccaMu
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3zanus 1 0000IIeHne
3HAHUM 10 TeMe

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

https://m.edsoo.ru/2VKLXNJZ4

https://m.edso0.ru/IX7QM5T7F

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

37

38

KameHHbIi yroias ¥ IpOgyKThI €T0
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.

https://m.edsoo.ru/BDDEXD2FV

https://m.edso00.ru/ORE9Y2CYG



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

[IpumeneHnne npoIyKTOB
nepepadoTku HePTH

39

40

41

42

43

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB
["anoreHonpoun3BogHbIE
YIJIEBOAOPOOB: AJIEKTPOHHOE
CTPOEHUE; PEAKLUH 3aMEILICHUS
rajoresLa

JlelicTBue 1IeIouYeh Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
LIMHKOM

Cucremarusanus U 00001IeHne
3HAHUI TIO pa3aeny
"Vranesonopoast"
KonTponbHas pabota mo Teme
"Vranesonopoast"

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

44

IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUICCKHH PsijI,
obmas popmyina, cTpoeHne
MOJIEKYII, U30MEPUS,
HOMEHKJIaTypa, Kinaccuduxams,
dbuznueckue cBocTBa

https://m.edsoo.ru/I9INSKPMLB

45

XUMHYECKHE CBOMCTBA
MPEACTbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI nostyueHust u
HPUMEHEHHE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢hupbl: HOMEHKIATYpa U

U30MEpHUsI, 0COOCHHOCTH
(GU3NIECKUX U XUMUYCCKUX
CBOICTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHbIE CIIUPTHI:
ATUJICHIIIMKOJIb U TIMUEPHH, HX
du3nveckre 1 XUMHIECKHE
CBOMCTBA

https://m.edsoo.ru/KMYAEG5AX

49

50

51

CriocoObl nostyyeHust u
IPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

@DeHoJI: CTPOECHUE MOJIEKYJIBI,
¢u3nueckue cBOMCTBA.
TokcnyHocTh (heHoma

XuMuyeckue cBorcTBa (eHona

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

CrnocoOsl nonydeHus u
npuMeHeHue (eHosa

[TpakTnyeckas padora Ne 2.
Pemienne sxcrniepiMeHTalIbHBIX
3aznad4 no teme "CrnupTsl U
benomsr"

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso0.ru/J7BOQOWB6

55

Anbaeruapl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHHUE

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHMIILHOM TPYIIIIHI;
TOMOJIOTHYECKHE Psi/Ibl, 001Ias
(bopmyna, nzomepus u
HOMEHKJIaTypa

56

ANbIerupl ¥ KETOHBI: (PU3UIECKUe
CBOMCTBA; peaKkIuu
IPUCOECTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

59

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIbIETHIOB U KETOHOB

CniocoOblI MoTy4eHus albAeTHI0B U
KETOHOB

O,I[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBI>Ie KHCJIOTHI,
0COOEHHOCTH CTPOCHUA X
MOJICKYJI

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

https://m.edso0.ru/88RK8HSL4

61

XHUMHYECKUE CBOMCTBA
npelebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOWCTB
MYpPaBbUHOMN KHUCIIOTBHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4Z0

63

OCco0EHHOCTH CBOMUCTB:

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
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https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

64

HENPEIETbHBIX U aPOMaTHIECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIIAX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

66

67

CriocoObI mosryueHust 1
HNPUMCHEHHE KapOOHOBBIX KHUCIIOT

CrnosxHble 3(hUpbI:
TOMOJIOTHYECKHUH psifl, oOIIas
dopmya, uzoMepus u
HOMEHKJIaTypa

dusznueckre 1 XUMUYECKHE
cBoMcTBa 3(HHUPOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCJIGEW2K6

68

Pemienue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOW pPEaKInH,
Ha OIIpEAEIICHUE MOJIEKYJISIPHOU
(bopMyITbI OPraHUIECKOTO
BeIlleCTBa

https://m.edso0.ru/K51200HVD

69

[IpakTuueckas padbora Ne 3.
Pemenue skciepuMeHTaNbHBIX
3aga4 no Teme "Kap6oHoBbIe
KucnoThl. ClioxxHbIe H3PUpHI"

https://m.edso00.ru/OGEJG1Z6Q

70

71

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

Oco0eHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTATKU

https://m.edso0.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6

HEIpeACNIbHBIX )KUPHBIX KUCIIOT.
JKupsl B mpupoe

72

MbLa KaK coJau BBICIIUX
KapOOHOBBIX KHCIIOT, MX MOIOIIEE
neuctaue. Iloustue o
CHHTETUYECKUX MOIOLIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I"'eneTnueckas CBsA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

75

Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEaKUi

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WM8F7D7

76

OO6m1as XxapakTepucTHKa YTJIEBOIOB
U KJaccuukanus yriieBo10B
(MOHO-, T~ ¥ TIOJMCAXaPUIBI)

https://m.edso0.ru/01RIX8HGR

77

78

79

Monocaxapupsl: puznuecKue
CBOICTBA U HAXOXKJIECHHUE B IPUPOJIE

IIpuMeHeHne TIII0KO3bI, €€
3HAUEHUE B J)KU3HEIEATEIBHOCTH
Ooprasusma

I[I/Icaxapﬂ,umz caxapo3a, MaJibTO3a
U 1akTo3a. HaxoxaeHue B nmpupoae
" IPUMCHCHUC TUCAXapUIOB

https://m.edsoo.ru/SDKMBGIF6

https://m.edso0.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3ndecKue u

https://m.edso0.ru/52Z6 UKUNG



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

81

82

83

[TonsTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacueTHBIX 3a7a4 Ha
ornpeiesieHUE JI0JIH BBIXOa
MPOJYKTA PEAKIUU OT
TEOPETUIECCKH BO3MOXKHOTO
Cucremaruzanus U 00001IeHne
3HAHUH 110 pa3jeny

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxarniue
OpraHUYeCKHUE COCTUHEHUS"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KITacCUPUKAIIHS,
CTPOEHHE MOJIEKYII, 001I1ast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYecKue
CBOMCTBA

https://m.eds00.ru/64T9T10Z2V

86

87

88

XUMHUYECKUE CBOMCTBA
annpaTHYECKUX aMUHOB

AnunuH: CTPOCHUC aHUJIMHA,
0COOCHHOCTH XMMHUYECKUX CBOWCTB
AdHUJIMHAa

CriocoObI nostyueHust u
NpUMEHEHHE am(paTHIECKUX
AMHHOB

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

89

AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.

https://m.edso0.ru/ROIQFGFVC



https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
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https://m.edsoo.ru/RQIQFGFVC

OTI[CHBHBIG MMpeACTAaBUTCIIN O-
AMHMHOKHUCIIOT

90

XHUMHUYECKHE CBOMCTBA
AMHMHOKHCIIOT, UX OMOJIOTHYECKOE
3HAaYCHHE aMUHOKHUCIOT. CUHTE3 U
TUIPOIIU3 TIETITHIOB

https://m.edso0.ru/16QZ981XZ

91

92

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

https://m.edso00.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

93

A3zoTtcoaepikaiue
TCTCPOUMKINICCKHUEC COCIUHCHHA.
HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOEHUE U OMosoruyeckast pojib

https://m.edsoo0.ru/6 A9U8JK1G

94

[IpakTrueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3aza4 1o teme "A3oTcoaepxaline
OpraHUYecKHue coequHeHns"

https://m.edsoo0.ru/NC46Z2YR7

95

96

97

[TpakTuyeckas padora Ne 5.
Pemenne skcniepuMeHTalIbHbIX
3a7a4 o teMe "Pacrio3naBanne
OpPTraHUYECKUX COCTUHEHUI"

KonrtponbHas pabora no reme
"A3zoTcoaeprKalye OpraHu4ecKue
coenuuenus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX
CO€IUHEHMI U METOAbI UX CHHTE3a
—I1oJinMepu3anusa u

https://m.edso00.ru/4GSLO35TE

https://m.edso0.ru/R69Q6G80U

https://m.edso0.ru/7SVQS1I0N



https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

MOJIMKOHICHCAIIHS
IT %
98 HACTMACERL. THITHSAMA 1 https://m.edso0.ru/IU7EQ648Y
nepepadoTKa MIacTUKa
6) : 5
99 HIACTOMEPBI: HaTYpabHb 1 https://m.eds00.ru/SOBALFPLS
CHUHTETHUYECKUE KayuyKu. Pe3nna
Bouiokna: HatypanbHbIe,
100 | CRYCCTBEHIDIC, CHHTCTIHECCIHE. 1 https://m.eds00.ru/DQOJRVKAH
[TonuMmepsl cienuanbHOTO
Ha3HAYCHUS
[IpakTuueckas padora Ne 6.
P
101 CLICHHE SRCTIEPHMEHTATIRHAIX 1 1 https://m.eds00.ru/Y 1QQLRSOP
3a7a4 no teme "PacriozHaBaHue
MJ1aCTMAacC ¥ BOJIOKOH"
O0o001IeHNEe U CHCTeMAaTH3AINS
102 ?SWGHHOFO MATEPHATA O TENE 1 https://m.edsoo.ru/REGCOZS45
BricokomonekynsipHbie
coenqnuenusa”
OBIIEE KOJIMYECTBO YACOB I1O 102 3 6
I[MTPOT'PAMME
11 KJIACC
KoanuectBo yacos
Ne Hara JJIeKTPOHHBbIE LM (PpPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE Pecypchbl
padoThl padoThI
Atom. CocTaB aTOMHBIX sITIEP.
1 1 https://m.eds00.ru/NOPBJ3G7J

XUMHYECKUN dieMeHT. M30TOIIhI



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/N0PBJ3G7J

CTpoeHue AIEKTPOHHBIX 000JI0YEK
aTOMOB, KBaHTOBBIC YHCJIa

https://m.edso00.ru/SMTBPF8US

Krnaccudukanus XuMHIecKux
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI)
Pacnpenenenue 31eKTpOHOB 1O
aTOMHBIM OpOUTAIISIM

https://m.edsoo.ru/MDGLT301C

https://m.edsoo.ru/HN5VJIRET?2

DNeKTPOHHBIE KOH(PHUTypaIuu
aTOMOB 2JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH

https://m.edsoo.ru/56 M011PUG

10

DNeKTpOHHBIE KOH(PHUTYpaIuu
HMOHOB. DJIEKTPOOTPULIATENLHOCTD

[lepuoanyueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XUMHYECKHUX DIIEMEHTOB U
00pa3yeMbIX HMH MTPOCTHIX U
CJIOKHBIX BEIIECTB TI0 TPYIIIaM U
TeproIamMm

CucremMatu3zamnuys 1 00001IeH1e
3HAHUH T10 TeMe

Bunnl xumMudueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOU CBsA3U. BogopoaHas
CBsI3b. MEKMOJIEKYIISIPHBIE
B3aMMOJICHCTBUSI

https://m.edsoo.ru/3ZORH4PQL

https://m.edsoo.ru/RRTS1FRBD

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHYMABMC

https://m.edso0.ru/YSFOZQORM



https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
HUX FEOMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIAaTypa

https://m.edso0.ru/PNUHMOOPS

13

BemectBa MOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPpUCTATUNINYCCKUX PCUICTOK U
CBOMCTBA BEILIECTB

https://m.edso0.ru/40CASLVY3

14

15

16

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOIOUIHBIX
pacTBopax

HctuHHbIe pacTBOPHI: HACHIIIICHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCTD.
Kpucrannoruaparst

CriocoObl BbIpaxeHus
KOHIIEHTPALlMU pacTBOPOB

https://m.edsoo.ru/SQWSNJIMIO0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

17

Pemrenune 3a7a4 ¢ HCHOIBL30BaHUEM
MOHSATHH "MaccoBas HOJII
pacTBOPEHHOTO BelIeCTBa',
"MossipHasi KOHUEHTpaus'"

https://m.edso00.ru/9YY G9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHNX BEIECTB

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

20

KonTponbHas padboTa no temam

https://m.edsoo.ru/5ARJUK9HZ



https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

21

22

"Crpoenue atoma. Ilepuoanueckuii
3aKkoH U [leprognyeckas cucrema
XAUMHYECKUX djeMeHToB /I, U.

Mengaeneena", "CTpoeHue BEIIECTBA.

MHoroo6pa3ue BemiecTs"

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPTraHUYECKOU U
OPraHNYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH
COXPaHEHHUS U TPEeBpalleHUS
SHEPTUH MPU XUMUYECKUX PEAKIUIX

Tennobie 23 HEKTH XUMHUUECKUX

peakuuii. Tepmoxumuieckue
ypaBHEHUs

https://m.edsoo.ru/ZOMZMB8REE

https://m.eds00.ru/9TSXHFMT4

23

Brrunciienus o ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUAM

https://m.edsoo.ru/\V5WAVUXO0H

24

25

26

CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCHMOCTH OT Pa3JIMYHBIX
(daxTopoB. Karanus u karanuzaTopsl
['oMoreHHbIe U T€TepOreHHBIC
peaknuu

ITpakTruyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOPOB HA
CKOPOCTb XUMUYECKON peakuuu"

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.eds00.ru/NGQO05JTY7

27

ObpaTtumble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOE paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuyeckas pabora Ne 2 o Teme

https://m.edsoo.ru/UMB65DAVK



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK

"Bausiaue pa3nu4HbIX (PaKTOPOB HA
MIOJIOKEHUE XUMUYECKOTO
paBHOBecHus"

9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuranms.

29 CunbpHBIC U CITA0BIC AIIEKTPOJIUTHL. https://m.edsoo.ru/8UIMTOHPO
Crenens aucconyanuu
HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoaubrit https://m.edsoo.ru/7S6FNI1YU
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,

31 MIPOTEKAIOIIHUE B paCTBOPax https://m.edsoo.ru/LSHMAMHLJ
ANEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHUYecKue peakiuu B pacTBOpax https://m.edsoo.ru/RD8CXFMNS
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelIme OKHCITUTENN U https://m.edsoo.ru/AF9A7THSZT
BOCCTAHOBUTEIHU

34 MeT02 21EKTPOHHOTO (/1CKTOHHO- https://m.edsoo.ru/LCSPR4PCZ
HMOHHOTO) OanaHca

35 IICKTPOIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/7UCOBIP3Q
BEILIECTB

36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
Cucremaruzanusa 1 0000IIeHne

38 3HaHu# no TeMe "XuMuyeckue https://m.edsoo0.ru/O0CUUKMF1
peaxkuun"

39 KonrtponsHast pabora o Teme https://m.edso0.ru/E120ZSNS2



https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2

"Xumuueckue peakuu"

40

[Tonoxenrne HeMeTaIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToR /1. M.
MeHeneeBa 1 0COOCHHOCTH
CTpoeHHS X aTOMOB. Du3nueckue
CBOICTBa HEMETAJJIOB

https://m.edso0.ru/S2T11G534

41

42

43

AnnoTponus HeMeTauIoB (Ha
puMepe KUCIopoa, cepsl, hocdopa
U yIJIepoJa)

Bomopona: nonydyenue, pusudeckue u
XUMUYECKHE CBOWCTBA. [ MIipu b1

I"anorensl: HaX0XKACHHUE B pupoac,
CII0COOBI MMOJIy4YCHUs, (I)I/ISI/I‘ICCKI/IG n
XHMHYECKHE CBOHCTBA

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

https://m.eds00.ru/8ESM200XI

44

l"anorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COCTMHEHMS
rajJjoreHoB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopaTopHbie U TPOMBIIIICHHBIE
CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB.
[IpumeHeHne rajJoreHoB U ux
COEMHEHHI

https://m.edso0.ru/ULSR2WQ2T

46

47

ITpakTuueckas padora Ne 4.
Pemrenune skcriepuMeHTaIBHBIX 3324
o teme "I"asorensr”

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHusi, Gu3ndeckue u

https://m.edsoo.ru/VJHPYU202

https://m.edsoo.ru/5SLQHHJCFF



https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF

xumMuuyeckue cpoiictea. O30H.
[IpuMeHEeHHE KHCII0pOoia M 030Ha

48
49

Oxkcubl ¥ IEPOKCHUIBI

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/4AMRVPMOQAI

https://m.eds00.ru/Q8L50HZYY

50

Cepa: Hax0XJIeHUE B PUPOJIE,
CTOCOOBI OTYYEHHUs, PU3UIECKUE U
XMMHYECKHUE CBOMCTBA

https://m.edso00.ru/3JASFNQQOK

51

52

CepoBonopon, cyabhuabl
Kucnopoaconep:xamme coeiuHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCIIOTHI

https://m.edsoo.ru/PMQO9PHT23

https://m.edsoo.ru/8TN3SZ505

53

[IpaxTnueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4
o Teme "Cepa u e€ coequHeHus"

https://m.eds00.ru/9S76ZZRFW

54

55

56

A30T: HaX0XKJAEHUE B IPUPOJIE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XUMHYECKHE CBOMCTBAa. AMMHAK,
HUTPHUBI

Kucnoponcoaepxaniue coeTMHEHUs
azota. OcoOEHHOCTH CBOMCTB
a30THOM KHUCIOTHI

IIpumenenue azoTa u €ero
coeiMHeHu. A30THbIe y10OpeHus

https://m.edsoo.ru/IZPKO7C4P

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxOXKIEHNE B IPUPOJIE,
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U
XUMHUYECKHe cBoiicTBa. Docduabl u

dbochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxkcuasl hocdopa,

https://m.eds00.ru/00ZT28DNQ



https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ

dbocdopconepxkarniue KuciaoTsl. Conu
(hochopHOI KUCTOTHI

59

60

61

62

[Tpumenenue dhocdopa u ero
coeaunenuii. @ochopHbie
ynoOpeHus

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTANBHBIX 33124
no Teme "A3oT u hocdop u ux
coequHeHus"

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY;
busznuecKkrue 1 XuMHUYEeCKHe
CBOMCTBA, IPUMEHEHUE

Oxcup yrnepona(ll), oxcun
yraepoaa(lV), yronpHas kucinora u
e€ comu

https://m.edsoo.ru/99E3JYYTM

https://m.edsoo.ru/97LCBYXY?2

https://m.edsoo.ru/IWDS3OTDR

https://m.edsoo.ru/6DLNT13TE

63

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edso0.ru/POQWKCINJIX

64

65

KpemHuii: HaxoaeHue B pUpo/Ie,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

Oxcun kpemuausi(1V), kpeMHueBas
KHCIIOTa, CHUIIUKATHI

https://m.edsoo.ru/R7FY3Y3BW

https://m.edso0.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coeauHeHuil. Creko, ero
MIOJIy4YEHHUE, BUBI CTEKIIA

https://m.edso00.ru/IXJ00600T

67

68

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cucremaruzanuys u 00001eHue
3Hanui mo reMe "Hemeramier"

https://m.eds00.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTES



https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS

69

KonrponsHas pabora o teme
"Hemerasner"

https://m.edsoo.ru/\VPSTFCAFI

70

71

72

73

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKIIUS OMHNOOK

ITonoxeHnre METAIJIOB B
[Tepuonuueckoii cucreme
XAMUYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

OO6mue puznueckre CBOMCTBA
MeTayioB. [IpuMeHeHHEe METaIIIOB B
OBITY M TEXHUKE

CmaBsl MetasuioB. Kopposust
METaJJIOB

https://m.edsoo.ru/LAOAONSJ7

https://m.edsoo.ru/57FR910QP1

https://m.edsoo.ru/ICNOR6AKW

https://m.eds00.ru/1V3XS7EXT

74

75

76

77

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEKTPOXUMHUYECKUN PsijL
HanpsbkeHui metamo. Obmue
CIOCOOBI OTY4YEHUSI METAIIIOB

OO11ast xapakTepUCTHKa METAJIOB
|A-rpynmel I[lepronngeckoit
CUCTEMBI XUMHUECKHUX DJIEMEHTOB.
Harpuii u xanuii: nony4eHnue,
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEIIECTB U UX COSIUHEHNN

OO1m1ast xapakTepUCTHKa METAJIIOB
[HA-rpynst [lepuoauueckoii

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY



https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

78

CHCTEMBI XMMHYECKHX DJIEMEHTOB.
Maruuii 1 KaJIbLIMi: MOJy4YEHHE,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COeTUHEHUN

JKEcTtkocTh BOIBI U CITIOCOOEI €8
yCTpaHEeHUs

https://m.eds00.ru/609WLKNTN

79

80

81

ANOMUHUI: TIOJTy4YEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
MIPUMEHEHHE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJIX7CQ3

82

[IpakTnueckas padora Ne 7.
Pemrenue skciepuMeHTABHBIX 33249
1o TeMme "MeTailIbl TJIaBHBIX
noarpynm”

https://m.edso0.ru/ZR9H28T3K

83

OO6m1ast XxapakTeprUCTUKA METAIIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

dusnueckye U XUMUYECKUE
CBOICTBA XpOMa U €ro COCIMHEHUH,
X IPUMCHCHUC

Baxwneriume coeMHeHUs Maprasiia.
[Iepmanranar kanus, ero

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4
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OKHCJIMTENbHBIE CBOUCTBA

86

87

88

89

Du3nyecKue U XMUMUYECKHE
CBOMCTBA XKeJIe3a U €ro COCIUHEHUN.
[Tonyyenue u npuMEHEHUE CIUIABOB
xKenesa

dusnueckre U XUMHUIECKHE
CBOMCTBA MEIU U € COSIMHECHUH, UX
MIPUMEHEHHE

dusnueckre U XUMUYECKHE
CBOMCTBA IIMHKA M €r0 COeIUHCHMH,
UX IPUMEHEHHE.

' apOKCOKOMITIEKCHI ITMHKA
[TpakTuueckas padota Ne 8.
Pemenue skcniepuMeHTAIBHBIX 3324
o TeMe "MeTaibl HTOOOYHEIX
noarpynm”

https://m.edsoo.ru/71YSMIGSD

https://m.edsoo.ru/GET2L9K3X

https://m.edsoo.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

92

O0001IeHNE U cCUCTEMAaTU3 AU
M3YYEHHOT0 MaTepuasa 1o TeMe
"Merayuer"

KonTponbnas pabota mo teme
"Mertauipr"

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B1

93

AHanm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

https://m.eds00.ru/KGZODOKTT

94

Ponpb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoBeudecTBa. [IoHATHE 0 HAYUHBIX
METOJIaX MCCIIEIOBAaHUS BEIIECTB

https://m.eds00.ru/SSTS5RWKS8
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95

HayuHble npuHIMIBI OpraHU3aluu
XUMHUYECKOTO IMTPOU3BO/ICTBA.
[IpombliiieHHbIE CTIOCOOBI
MOJIyYEHUS] BaKHEUIINX BEIIECTB

1 https://m.edsoo.ru/V4Y20WS8UR

96

XUMHUYECKOE 3arpsA3HEHUE
OKpY>KaroIlel Cpeibl U €ro
MTOCJIEICTBUS

1 https://m.edsoo.ru/HFEYWAQ1VW

97

98

99

XHMHS U 300pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xumug numy. Pons xumnn B
oOecrieueHnH MUIIEBON
0€e30MacHOCTH

KocMmeTrnueckue u napdromepHbie
cpenctsa. beitoBas xumus

1 https://m.edsoo.ru/992MUF415

1 https://m.edsoo.ru/BTM3AEKNW

1 https://m.edsoo.ru/0\VV85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimne cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTePHAIIbI

1 https://m.edso0.ru/5SFX2N2T3J

101

102

XUMHS B CEIIbCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
yaoOpeHust

CucreMaru3anus u 0000IIeHHE
3HAHUH T10 TeMe

1 https://m.edsoo.ru/YY395RQAJ

1 https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

IMPOBEPAEMBIE HA EI'3 110 XUMUWU TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM NPOI'PAMMBI CPEJHEI'O OBIIETO OEPA3OBAHUSI

102 4 8



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

Kon
NpoBepseMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero o0pazoBaHus

1

Biranenue cucreMoi XMMUYECKUX 3HAaHUM, KOTOPAst BKIIIOYAET:

11

1.2

13

14

OCHOBOIIOJIATAIONINE MOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, M30TOIBI, JJICKTPOHHAs o0oiouyka aroma, S-, p-, d-
JIEKTPOHHBIE OPOUTAIM aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSHHE aTOMa, HMOH, MOJIEKYJa, BaJCHTHOCTb,
JIEKTPOOTPHULIATENBHOCTh, CTENIEHb OKUCIIEHUS, XMMHUYECKasl CBA3b (G- U T-CBA3b, KpaTHbIE CBA3M), TMOpHAN3ALIUSL
aTOMHBIX oOpOHuTaliel, KpuUCTalIMyeckass peui€rka, Mojb, MOJIIpHAs Macca, MOJISIpHBIA 00BEM, MOIsipHas
KOHLEHTpalus, pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CHUCTEMbI), KPUCTAJUIOTHAPATHI, YIJIEPOAHBIA  CKEJEeT,
(GyHKUMOHATBHAS TPYIINa, pajuKal, U30MEpbl, CTPYKTypHas (opmyia, U30MepHs (CTPYKTypHas, reoMeTpuyeckKas
(umc-, TpaHCU30MEpHs), TOMOJIOTMYECKUH psd, TOMOJOIH, YIJIEBOJOPOJbl, KHUCIOPOJI- M a30TCoJAeprKallue
COEUHEHMS, OMOJIOrMYECKH aKTHBHBIE BeLIECTBAa (YIJIEBOABI, KHUPbI, O€IKH), MOHOMEp, IOJUMEP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHI, PU(OPMUHI, THUIIBI XUMHUECKHUX PEAKIHUHN (OKUCIUTEIbHO-
BOCCTQHOBUTEJIbHBIE, 9K30- M 3HJOTEPMUYECKHE, PEAKLIMU MOHHOTO OOMEHa, TOMO- U I'eTepOreHHbIe, 00paTUMble U
HEOOpaTUMBIE), PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOIUTHUECKAs! TUCCOLUAIINS, CTeNIEeHb TUCCOLHAIINY,

OKHCJIIUTECJIb, BOCCTAHOBUTCIIb, DJICKTPOJIN3, CKOPOCThH XHUMHYSCKOM pCaKknun, XUMH4YECKOEC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOpUS XUMHUYECKOro CTpOeHHMs opraHudeckux BemectB A.M. bBytiepoBa, Teopus
AIEKTPOJIUTHYECKON nucconmanuu, llepuomuueckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHUS MAacCChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMHHM, MHUPOBO33PEHUECKHE 3HAHUA, JIEXKAlllue B OCHOBE MOHUMAaHMS
MPUYMHHOCTH W CUCTEMHOCTH XHWMHUYECKHUX SIBIICHUW, COBPEMEHHBIE IPEACTABICHUS O CTPOEHHUM BEIIECTBA Ha

ATOMHOM, MOJIEKYJISIPHOM U HaMOJIEKYJIIPHOM YPOBHSX

MIPEACTABIICHUS O MEXaHU3MaX XMMHYECKUX PEAKLUN, TEPMOAMHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTAX HX
MIPOTEKAHNUs, O XUMHUYECKOM PAaBHOBECHH, TUCIIEPCHBIX CHCTEMAX

(akToNOrMuecKue CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJTYYEHHMH M O€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX

HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB B 6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

oOmiyie HayyHble MPHUHIMIBI XUMUYECKOTO MPOU3BOJICTBA (HAa MpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa,




MeTaHoJa, nepepadoTku HedTH)

2 ChopMupoBaHHOCTH YMEHHIA BBISIBIISTH:
21 XapakTepHbIC MPU3HAKUA U B3aUMOCBSI3b U3YUCHHBIX MOHSATUHN, TPUMEHSATH COOTBETCTBYIOLIUE MOHATHUS PU ONMUCAHUN
' CTPOECHUS U CBOMCTB HEOPraHUYECKUX U OPTaHMYECKUX BEILIECTB U UX MPEBPALLCHUI
99 B3aMMOCBSI3b XUMUYECKUX 3HAHWUN C TOHSITHSIMH W TPEACTABICHUSMHU JPYTUX MPEIMETOB JUIsi 0OJiee OCO3HAHHOTO
' MMOHUMAHUS U O0BSICHEHUS CYIIIHOCTH MaTePHAILHOTO €IMHCTBA MUPA
3 ChopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:
HANMEHOBAHUS XUMHUYECKHX COCIAMHEHUM MEXIYHApPOJHOIO COK3a TEOPETHYECKOM M NPUKIAJIHOW XHUMUUA H
3.1 TPUBHAJIbHBIE Ha3BaHUS BEUIECTB, OTHOCAIUMXCS K HW3YYEHHBIM KjlaccaM OpraHMYEeCKUX M HEOPraHMYEeCKUX
COCTUHEHUN
3.9 XUMHUYECKYI0 CHUMBOJIUKY MJI COCTaBIICHUS (DOPMYN HEOPraHMYECKHX BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX
' (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHUYECKIX BELIECTB
4 CdopmupoBaHHOCTH YMEHUS KIIACCUPUITUPOBATE:
41 HEOPraHWYeCKUE BEIECTBA, CAMOCTOSTEIBHO BHIOMPATh OCHOBAaHMS W KPUTEPUHM U KIacCU(UKAIMKA H3y4aeMBIX
' XUMHYECKHX OOBEKTOB
4.9 OpraHMYecKHUe BEIIEeCTBA, CAMOCTOATENIFHO BHIOMPAaTh OCHOBAaHMS W KPUTEPUU IS KiIacCU(PUKAIMKM HM3YydaeMbIX
' XUMHYECKHX O0BEKTOB
43 M0 pa3IMYHbIM TpPU3HAKAM (YUCITY U COCTaBy PEArHpPYIONIUX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHIO
' CTETICHEH OKUCIIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)
ChopMHUpPOBAaHHOCT YMEHHsSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB (B OCHOBHOM M BO30YKIEHHOM
5 COCTOSIHMH) U MOHOB XUMHYECKUX 3ieMeHTOB 1 — 4 mepuoaoB Ilepuoamueckoii cucremsl .M. MeHneneeBa u ux
BaJICHTHBIC BO3MOXHOCTH, HCIIOJIb3YS MOHSITHS S-, p-, 0-3JIEKTpOHHBIE OPOUTAITH, SHEPTETUICCKUE YPOBHHU
6 CpopMHUpOBAaHHOCT, yMEHHS OOBSACHITH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U

O6p8.3yeMLIX HMH COSAUHECHUN 110 nepuoaam U rpyimiam




ChopMupOBaHHOCTh YMEHHUS COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIUN M PACKPHIBATH UX CYIIHOCTD:

7.1 OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEICTBOM COCTABJICHHUS MIEKTPOHHOTO OalaHCca 3TUX peaKIui
79 YpaBHEHHS pEaKIUi Pa3IMYHBIX TUIIOB; TOJHBIC U COKPANIEHHBIC YPABHCHHS PEaKIUid MOHHOTO OOMEHA, yUUTHIBAS
' YCIIOBUS, IPU KOTOPBIX 3TU PEAKIUH UIIYT O KOHIA
7.3 peaxkuuii TUAPOIH3a, pEaKiuii KoMILIeKcooOpa3oBaHus (Ha IPUMEPE TUAPOKCOKOMIICKCOB IUHKA U aTFOMUHUS)
8 ChopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:
Ha KOHKPETHBIX MpHUMepax XapaKTep 3aBUCHMOCTH PEAKIMOHHOH CIOCOOHOCTH OPraHMYECKUX COEAMHEHUU OT
8.1 KpaTHOCTU U THIa KOBAJICHTHOMN CBS3U (G- U TM-CBS3H), B3AUMHOTO BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJaxX, a
TaKXe OT OCOOCHHOCTEH pean3aIiil pa3IuIHBIX MEXaHU3MOB IPOTCKAHMSI PEAKITU N
8. XapaKTepHble XUMHUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU SKCIEPUMEHTAMH W 3aMUCSIMHU YpaBHEHUU
' XUMHYECKUX PEAKIUI
ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTAaB M Ba)KHEHIIME CBOWCTBA BEIIECTB, MPUHAANSKANUX K
9 onpeAeNEéHHBIM KJIAacCaM M TPYNIaM COSAMHECHUN (TIPOCTHIC BEIIECTBA, OKCHUJIBI, TUAPOKCUIIBI, COJIH; YIIIEBOAOPOIBI,
MPOCTBIC PUPHI, CIUPTHI, PSHOIBI, aTbJACTHIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC d(UPHI, KUPBI, YTIICBOIBI,
aMUHBI, aMUHOKHUCJIOTHI, OCITKH )
10 ChopmupoBaHHOCTH YMEHHSI POBOJIUTH PACYETHI IO XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM XUMHUECKUX PEaKIIHii ¢
UCIOJIb30BaHNEM (HU3UYECKUX BETUUHH:
101 Macchl (00bEMa, KOMMYecTBa BEIIeCTBA) MPOAYKTa PEaKIuu, €CIIM OJHO U3 UCXOJHBIX BEIIECTB JJAHO B BUJE pacTBOpa
' C omnpene’nEHHON MacCOBOH J10JIei pacTBOPEHHOTO BEIIECTBA WU IaHO B U30BITKE (MMEET MIPUMECH )
10.2 MacCOBOMW WJIH 00BEMHOM IO, BBIX0/Ia POAYKTA PEaKIIHH
10.3 TEIUIOBOTO AP eKTa peakuui
104 00BEMHBIX OTHOIIICHHH ra30B
10.5 10 HaXOKJCHUIO XUMUYECKOH (pOpMyIIbl BeliecTBa
11 Brnagenue cuctemMoll 3HaHWW O METOJAaX HAYYHOTO TO3HAHMS SIBJICHUH TPUPOJIBI, HCIIOJIB3yEeMbIX B €CTCCTBEHHBIX




HayKaxX W YMCHHUC NPHUMCHATH 3TU 3HAHUA IPHU SKCICPHUMCHTAJIbHOM HCCIICAOBAHWH BCUICCTB U IJIA 00BICHCHUS
XUMHNYCCKUX SIBJIGHI/Ifl, HMCIOIUX MECTO B HPHUPOAL, HpaKTH‘IGCKOﬁ ACATCIBHOCTU YCJIOBCKa U B HOBCCHH@BHOﬁ

KHU3HU

12

ChopMHpPOBaHHOCTE YMEHHUS TPUMEHATh (MCIIONB30BaTh) 3HAHUS O COCTaBE W CBOWCTBAX BEIIECTB IS
JKCIEPUMEHTAIbHON IPOBEPKH TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM NPOTEKAHMS XHMHUYECKUX PEAKLUHUHA U
[IPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIECHHUS; CHUCTEMHBbIE XHMHUUYECKHE 3HaHMs [Uld OOBSICHEHHUS U
IIPOrHO3UPOBAHMS SIBIICHUM, UMEIOIUX €CTECTBEHHOHAYUHYIO IIPUPOJTY; JJIsl IPUHATUS IPAMOTHBIX pEeLeHUH npolieM

B CUTyalUAX, CBA3aHHBIX C XHUMHEH

13

CdopmMrpoBaHHOCTH YMEHHUSI IIJITAHUPOBATH U MPOBOJUTH XUMUUYECKUHN IKCIEPUMEHT (TIOTYyYEHHE U U3YYEHHUE CBOICTB
HEOPraHWYECKUX M OPraHUYECKUX BEIECTB, KAYECTBEHHBIE DPEAKLUHU YIVIEBOJAOPOJOB Ppa3JIMYHBIX KJIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHMYECKUX BEILIECTB, PELICHHE HKCIEPUMEHTAJIbHBIX 3aJad II0 PaclO3HAaBaHUIO
HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOIOJEHMEM TpaBMiI 0€30MacHOro OOpalleHUs C BEIIeCTBAMHU MU
nabopaTopHBIM 000OpynoBaHHEM; (OPMYIHPOBATH IIENTM HCCIECJOBAHUS; TPEACTABIATh B pPasIU4HON (opme

PE3YIbTAThI OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHUBATD UX JOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHHS OCYILIECTBIAThH LIE€JICHAIIPABICHHBIN MOMCK XUMHMYECKOW HH(DOpPMalUMU B Pa3IUYHBIX
UCTOYHMKAX (Hay4yHas W yuyeOHO-HayudHas JIUTepaTypa, CpeAcTBa MaccoBOM MH(popmaiuu, ceTb VHTepHET U Ipyrue),
KPUTUYECKH aHAIM3UPOBaTh XMMHUYECKYIO HH(pOpMaIHIo, NepepadbaTsiBaTh €€ M MCHOJIb30BaTh B COOTBETCTBHU C

MOCTABJIEHHOM y4eOHOM 3a/1aueit

CdopmMupoBaHHOCTh YMEHHSI POTHO3UPOBATH, AaHATM3UPOBATH M OIEHUBATh MH(POPMAIIHIO C TTO3UIUI IKOJOTHIECKON
0€30IaCHOCTH TOCEACTBUI OBITOBOM M MPOM3BOJCTBEHHOH [EATENPHOCTU YEIOBEKa, CBSI3aHHOM C IepepaboTKon
BEILIECTB; CPOPMUPOBAHHOCTh YMEHHMH OCO3HaBaTh ONACHOCTh BO3/AEHCTBHS HA JKUBBIE OPraHU3MBI ONpeeNIEHHBIX
BEILIECTB, TOHUMAsl CMBICII MTOKa3aTelsi MpeAeIbHOM TOMyCTUMOM KOHIIEHTpAIMY, U MOSICHATh Ha MpUMepax CIOCOObI

YMCHBUICHHA U TPECAOTBpAICHHUA UX BPCIAHOT'O BOS)IGfICTBI/IS[ Ha OpraHu3M YCJIOBCKa

HEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D 11O XUMHHN




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1 Teopernueckne OCHOBBI XUMHUH
Crpoenue BemectBa. CoBpeMeHHass MOJeNb CTpOeHHUsl aroMa. PacmpeneneHue 3J€KTPOHOB IO IHEPreTUYECKUM YPOBHSIM.
11 Krnaccudukanuss XuMudeckux 31eMeHTOoB. OCOOCHHOCTH CTPOCHHS SHEPreTHYeCKHX YpOBHEH aToMoB (S-, p-, d-3jieMEHTOB).
OcHoBHOE ¥ BO30YXIEHHOE COCTOSIHUS aTOMOB. DJICKTPOHHAs KOH(PHUTypaIis aToMa. BaleHTHBIE 3JICKTPOHBI
[lepuonuueckas cucrema xumuueckux syemeHToB [[.M. MenneneeBa. ®dusmueckuit cmbicia llepumoamyeckoro 3akona JI.U.
1.2 Menpeneesa. IIpyuvHbl M1 3aKOHOMEPHOCTH H3MEHEHMS CBOMCTB JIEMEHTOB M MX COCAMHEHUH IO IIEpUOAAM W TpyIIIaM.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSUHEHUHN, BBICIIIMX OKCUIOB U THIPOKCUIOB
1.3 BanenTtHocTs. DnexkTpoorpunareabHocTh. CTeneHb OKUCIECHUS
Buapl xumudeckoil cBsi3u (KOBaJeHTHAs, HMOHHAs, METaJUIMYECKasi, BOJOPOJHAsA) W MeXaHu3Mbl €€ 00pa3oBaHUS.
1.4 MexMonekyiapHble B3aUMOJECUCTBUSA. BelecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHMs. THUMbl KpUCTATIIMYECKUX
pemEToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAITIMYECKON PEILIETKI
15 Xumuyeckas peakuus. Knaccuukanus XUMUYECKUX peakUUid B HEOPTaHUYECKOW W OPraHUYECKON XUMHUHU. 3aKOH COXPaHEHUs
' Macchl BEUIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbIX (PAKTOPOB
1.7 TennoBsie A3 dekTh XUMUYECKUX peakiuii. TepMoXuMuiecKkre ypaBHEHUS
18 OO6partumbie peakiuu. XuMudeckoe paBHoBecue. MaKkTOphl, BIUSAIONINE HA COCTOSHUE XUMUYECKOTro paBHoBecus. [Ipunnumn Jle
' [ITarense
19 Onexktponutuyeckas aucconuanus. CuiibHble U ciabble 2eKTponuThl. Cpena BOAHBIX PacTBOPOB BELIECTB: KHCHas,
' HelTpanpHas, menoyHas. Crenenp qucconuanuu. Peakuuu noHHoro oOMeHa
1.10 IMuaponus coneii. MonHoe nmpoussenenue Boabl. Bogopoauerit mokasarens (pH) pactBopa
111 CriocoObl  BBIp@XEHHS KOHIIEHTPAI[MH PACTBOPOB: MaccoBas [OJISI PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS KOHIICHTPAIIHSI.
' Hacebiiennbie v HeHACHIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTanioruaparsl
1.12 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiinu. [loBeieHne BelecTB B cpeax ¢ pa3HbIM 3HaueHueM PH. MeTobl 2IeKTPOHHOTO




Oairanca

1.13 DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTAHHMYECKON XUMUH
2.1 Knaccudukanus Heoprannyecknx coeinHeHnii. HoMeHkmatypa HeopraHn4eckux BEIIeCTB
59 XUMHUYECKHE CBOWCTBA BAKHEUIIIUX METAIOB (HAaTpUM, KaJIUi, KaIbIIMH, MarHUi, aIFOMAHAN, LIMHK, XPOM, YKEJI€30, ME/Ib) U UX
' coeauHeHuil. O01IHMe crIocOObI MOTyYeHHs] METAJIIIOB
53 XUMUYECKUE CBOWCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta, Gocdopa, yriaepona u KpeMHHUsI) U UX COCITUHECHUN
(OKCHIIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)
24 ['eneTnueckas CBsI3b HEOPraHUUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3IMYHBIM KJIacCam
2.5 #H#Par### nenTnduKanms HEOPraHMIEeCKuX coequHeHnid. KauecTBeHHbIC peaklii Ha HEOPraHWYECKHUE BEIECTBA M HOHBI
3 OCHOBBI OPraHMYECKON XUMUHU
OCHOBHBIE TOJOKEHUSI TEOPUM XMUMHUYECKOTO CTPOEHUsI OopraHudeckux coeanHeHud A.M. BytiepoBa. YrieponHslil ckener
31 OpraHu4eckoil Mosexkyinbl. KpaTHOCTP XMMHYECKOM CBs3M. S- M P-CBA3U. SP3-, SP2-, SP-ruOpuau3anuu opOuTaneldl aToMoB
' yriaeposaa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHHs MoJieKyll. ['omosoru. 'omonornyeckuit psa. Mzomepus u
H30MepbI
3.2 [TonsTre o pyHkuMOHaNBHOM rpymine. OpueHTaluOHHbIE 3P PEKTH 3aMecTUTENeH
33 [IpencraBnenue o kinaccudukay opraHuyeckux BemiecTB. HoMeHknaTypa opraHMuecKux COeIMHEHUH (cucremMarudeckas) u
' TPUBHAJIbHBIE HA3BaHUS BaXKHEHIINX MPECTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB
34 CBoOOHOpaAMKANbHBIA U MOHHBIA MeXaHW3Mbl peakiuu. [lonsatue o Hykineoduie u anekrpoduie. [lpaBuno MapkoBHUKOBA.
' [IpaBuno 3aiineBa
Ankanpl. XUMHYECKHE CBOWCTBAa aJKaHOB: TaJOr€HUPOBAHUE, JAETUAPUPOBAHHE, TEPMHUECKOE PAa3JI0KEHHE, KPEKHUHT,
3.5 nzomepusans, ropenue. [lonydenue ankanoB. L{ukmoankansl. Crienuguka CBOMCTB IUKIOATKAHOB C MAJIBIM Pa3MEpPOM IIMKIIA.
Peakuuu npucoeMHEHNs U PaIUKaJIbHOTO 3aMeleHUs
3.6 AnkeHpl. XHWMHYECKHE CBOMCTBA: pEaKUUU MPHUCOEAUHEHMs (TaJIOr€HUpPOBaHME, THAPUPOBAHUE, THUIPOraJoreHUpOBaHUE,




3.7

3.8

THJIpATaIMs ), TOPEHHs, OKUCICHHS U ToTuMepu3aun. [IpomMblIieHHbIe U 1ab0paTOpHbIE CIIOCOOBI MOTYYEHHS aJIKEHOB
Ankanuensl. XUMHUYECKHE CBOWCTBA AJIKAJUEHOB: PEAKIMU NPHUCOCAMHEHMs (TMAPUPOBAHUE, I'aJOIC€HUPOBAHUE), FOPEHUS U
nonumepusanuu. Ilonydenue ankaaueHoB

AnkuHbl. XUMHUYECKHME  CBOICTBA: peaklUMM NPUCOEAMHEHHUs  (TaJOr€eHUpOBaHHWE, TUIPUPOBAHHUE,  THMJpaTalyus,
TUIPOTaJIOT€HUPOBAHKE) KaK CIIOCOO IMOJIyYEHUs IMOJIMMEPOB M APYTUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue

AlCTUIICHA KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTI'O IIJIAMCHH JJI1 CBAPKH U PE3KU MCTAJLJIOB. HpI/IMeHeHI/Ie allcTHUJICHA

3.9

3.10

ApeHbl. XuUMHYECKHME CBOWCTBa O€H3071a: pEaKUUU HIEKTPOPHILHOIO 3aMEIICHUs, TNPUCOSAUHEHHS (THIPUPOBAHUE,
rajoreHupoBanue). Peakuust ropenus. OCOOEHHOCTH XHMMHYECKHUX CBOMCTB Tonyona. [lomyuenue Oenzona. OcoOeHHOCTH

XHUMHYECKHX CBOMCTB CTHUPOJIA. HOHI/IMepI/BaHI/IH CTHUPOJIA. CriocoOsbl IMOJIYy4YCHHA U IPUMCEHCHUC apOMATHYCCKUX YIITICBOAOPOAOB

CHI/IpTBI. HpCI[E‘JIBHLIC OJIHOATOMHBIC CIIMPTHI. XHUMHYECKHUE CBOMCTBA: B3aHMOHCﬁCTBHC C HATpUCM KakK croco0 YCTAHOBJICHUS
HaJIMYUA THUAPOKCOIPYIIIbI, C IraJIOTCHOBOAOPOAaMH KaK croco0 MMOJIYUCHUA paCTBOpHTeHeﬁ, BHYTPpHU- U MCKMOJICKYIISIPHAA
AcCryuaparanus. PeaKHI/Iﬂ ropcHus. HonyquI/Ie 9TaHOJIa: pC€aKl i 6pO)K€HI/I$I [JIIOKO3bI, THApaTalusa 3TUJICHA. OTHUICHIIMKOJb U

TIIMOCPHH KaK NPCACTABUTCIIN MMPCACIIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®enon. XuMuyeckue cBoicTBa (heHoua (peakiuy ¢ HaTpueM, TuApOKCUI0M HaTpusi, Opomom). [lonyuenue gpenona

3.12

3.13

Anpaeruapl. XUMHUECKHE CBOMCTBA NpPENEIbHBIX albJETHI0B: TMJIPUPOBAHHE; KAUECTBEHHbIE pPEAaKIMM Ha KapOOHUIIbHYIO
rpymnmy (peakuus «cepeOpsHOro 3epkanay, B3aumoaeicTsue ¢ ruapokcugoM meau (I1). Iloaydenne npeaenbHbIX ambaeruIoB:
OKHCJICHHE CIIUPTOB, THApaTaLUs alleTUIeHa. ALIETOH KakK MpeICcTaBUTeIb KeTOHOB. OCOOEHHOCTH PeaKLMi OKUCIIEHUS alleTOHa
KapOoHoBbIE KMCIOTBL. XUMHUYECKHUE CBOWCTBA MPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHYECKHX
CBOMCTB MypaBbUHOU KHUCIIOTHI. [loyueHue npenenbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKMCIEHUE alIKaHOB, aJIKEHOB,

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

3.14

3.15

Crnoxuble 3¢upbl U Kupbl. CocoObl MOMY4YeHHs CIOXKHBIX 3upoB. OOpatuMocTh peakuuu 3Tepudukanuu. [lpumenenue
CIIO)KHBIX A(UPOB B NUILEBOH U MaphrOMEpHONW NPOMBINUIEHHOCTU. JKHUPBI Kak CIOKHbIE A(QUPHI TNIMLIEPHUHA M BBICIIUX
KapOOHOBBIX KUCJIOT. XUMHUYECKUE CBOMCTBA JKUPOB: THJIPUPOBAHUE, OKUCIEHUE. [ UIponIn3, il OMBUIEHHUE, )KUPOB KakK CIoco0

IMPOMBIIIJICHHOT'O TTOJIYUYCHUA COJIeil BBICIINX Kap6OHOBLIX KHUCIIOT. MbIIa KaK COJIHM BHICIINX Kap6OHOBBIX KHUCJIOT

XHWMHUYECKHE CBOMCTBA TIIFOKO3BI: pCaknun € y4aCTUCM CIIUPTOBBIX H aJIbACTUIHON Irpynin ¥ MOJIOYHOKHCIIOC 6pO)KCHI/Ie.




[Ipumenenne TIIOKO3bI, €€ 3HAUYEHHE B IKU3HEACATENIBHOCTHM opraHusMma. Jlucaxapuipl: caxapos3a, MalbTo3a.
BoccranaBnuBaromye U HeBOcCTaHaBIMBaroIlue aucaxapuiabl. ['maponus aucaxapuios. [lonmucaxapuabl: Kpaxmal, TIIMKOTEH.
CrtpoeHre MakpoMOJIEKyJl Kpaxmala, TJIMKOTeHa U LEeJUT0I03bl. Pu3ndeckre CBOWCTBA Kpaxmala U HEJUTI0NI03bl. XUMUYECKHe
CBOMCTBa Kpaxmalia: TUIPOJIN3, KaueCTBEHHAs peaklus ¢ HMOJOM. XMUMHUYECKHE CBOMCTBA LEIUIIONO3BL: THAPOIU3, MOJyYCHHE

3¢ upoB 1emoo3el. [ToHsITHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AllETATHBIN MIEINK)

AMMHBI. AMHHEBI KaK OpraHU4Y€CKUC OCHOBAHMA: PECAKIIUU C BOHOﬁ, KucjoTaMu, pe€akiusa ropCHus. AHMINH Kak npeaACTaBUTECIIb

3.16 apoOMaTHUYECKUX aMHHOB. XMMHUYECKHE CBOMCTBAa AHWJIMHA: B3aUMOJAEWUCTBHUE C KHUCJIOTaMH, OpOMHOHM BOJOW, OKHCIICHHE.
[TosnyyeHrne aMMHOB aJKUIMPOBAHUEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIIPOU3BOHBIX YIJIEBOJOPOJIOB
317 AMUHOKHCIOTBI M O€nKd. AMHWHOKHCIOTBI Kak am{QoTepHble oOpraHudeckue coenuHeHus. OCHOBHBIE aMHUHOKHCIIOTHI,
' oOpa3ymoiue 6enki. XMMUYEeCKHe CBOMCTBA OEIKOB: THIPOIN3, ICHATypaIisl, KaueCTBEHHbIE (I[BETHBIE) PEaKIIMK Ha OENKU
318 CtpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOECHUSI MOJIeKyJl. OCHOBHbBIE CITIOCOOBI MOTYyUYEHUS
' BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: PeaKIiK MOJIMMEpHU3aluu 1 nonukonaeHcanuu. Knaccuukanus Bo1okoH
3.19 Wnentudukanus opraHn4ecKux coeIMHEeHnH. Penienne sKcreprMeHTaNbHbIX 3a/1a4 Ha Paclio3HaBaHUE OPTraHUYECKUX BEIIECTB
3.20 I'enernueckas cBsA3b MEXKAY KJIaCCaMHM OPraHUYECKUX COEIMHEHUN
4 XUMUS ¥ KHU3Hb
41 Xumus B MOBCeTHEBHOM ku3HU. [IpaBuia 6e30macHoi paboThl C €IKMMHU, TOPIOYUMH ¥ TOKCUYHBIMH BEILIECTBAMH, CPEJCTBAMU
' OBITOBON XMMHH
Xumus 1 310poBbe. XUMHUS B MEIAULIMHE. XUMHUS U CEIBCKOE XO3AKWCTBO. XMMHS B NPOMBIIIJIEHHOCTH. XUMHUS U DHEPIreTUKA!
4.2 MIPUPOIHBIN U TIOMYTHBIA HEPTSIHOM Tra3bl, UX COCTaB U HCMONb30BaHue. CoctaB HEPTH U e€ nepepaboTka (IPUPOIHBIE HCTOYHUKU
YTIIEBOIOPOIOB)
Xumuss U sKosorua. XHMHUYECKOE 3arpsi3HEHUE OKpyXkarouiel cpensl u ero mocienctsus. Oxpana rujpocdepsl, MOUBBHI,
4.3 atMocdepsl, Guopsl U (PayHbl OT XUMHUUYECKOTO 3arpsizHeHus. [IpobieMa 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJIBTEPHATUBHBIC
HCTOYHUKHU SHEPTHU
44 OOu1re mpeacTaBaeHHUs O MPOMBIIUIEHHBIX CIIOCO0aX MONyYeHHs] XMMUUYECKUX BEIIECTB (Ha MpuUMepe MPOMU3BOJCTBA aMMHaKa,

CCpHOfI KI/ICJ'IOTBI). IIépHa;I " OBCTHAd MCTAJUTYprus. CTeKI0 U CHUIIMKaTHas MPOMBIIIJICHHOCTD. HpOMBIIJ_U'ICHHa}I OpraHHU4YCCKasn




xumus. CpIpb€ 171 OPraHUYECKOM MPOMBIIIIIEHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacu€tbl Macchl BelecTBa MM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIN 00BEMY OZHOTO U3
' YYacCTBYIOIIMX B PEAKIMH BELLIECTB
5.2 Pacuérnl TermioBoro a¢dexra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BENIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MTPUMECH )
5.5 Pacuérbl MmaccoBoil wiin 00BEMHOMN JOIM BBIXOJA MPOJAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOMXKHOTO
5.6 Pacuérel macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTa PEAKIIUH, €CIIH OJJTHO M3 BEIIECTB JAHO B BUJIE PACTBOPA C
' OIIpeeIEHHON MacCOBOM J0JI€M paCTBOPEHHOTO BELIECTBA
5.7 Pacu€rbl ¢ ncrosb30BaHUEM MOHATHH «MaccoBas JOJIA», «MOJISIpPHAs KOHLIEHTPaLUs», «PacTBOPUMOCTD
58 HaxoxaeHue MonexkyIsipHoi (opMysibl OpraHU4ecKOro BEIeCTBa M0 €ro MIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASALINX

B €ro COCTaB, WM IO MPOAYKTAM CropaHu-d

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [IpoznoB A.A., Jlyaun B.B Xumus, 10 kiacc yrinyOneHHBIA YPOBEHb

METOIANUYECKHUE MATEPHUAJIbBI IS YYUTEJIA
1. Epemusn B. B. Xumus. 10 knacc. Yrayonennsiit yposens / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. — 2-e
u31., crepeotutt. — M.: [Ipoda

2. Epemun B. B. Xumus. 10-11 k. 2. Meroauueckoe nocodue / B.B. Epemun, A.A. JIpo3nos, .B. Bapranosa. — M.: [Ipoda




3. Epemun BB u ap. Ilporpamma xypca xumun miis 8-11 ximaccoB o0mieodpazoBarenbHbIX yupexxaeauid. — M.:JIpoda

4. Kyssmenko H. E., Epemun B. B. 2500 3ana4 no xumuu ¢ pemieHusiMu. — M.: OHHKC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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