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MNOSACHUTEJIBHAS 3AIIMCKA
Pabouvass mporpamMma mo XMMHUM Ha YpPOBHE cpemHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanumny, TpeOoBaHMi K
pe3ynbraTaM OcBOeHHs (penepanbHO 00pa3zoBaTellbHON mporpaMMmbl cpeanero odmero obpazoBanus(POIl
COO), mpencraBineHablx B denepanbHOM ToCcynapcTBEHHOM oOpaszoBarenbHOoM cTanmapre COO, ¢ yuérom
Konuenmuu npenogaBanus yueOHOro mpeamera «XHUMHUS» B 0o0pa3oBaTeNbHBIX OpraHuzauusax Poccuiickoii
@enepanyy, pealn3yrOIUX OCHOBHBIE 00pa30BaTeNIbHBIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpareruu
pasBuTus Bocriutanus B Poccutickoii deneparuu Ha niepuon 10 2025 roma» (Pacnopspbkenne IlpaButenscra
P® ot 29.05. 2015 Ne 996 - p.).
XuMus Ha ypOBHE YIIyOJIEHHOTO U3YyUEHUSl 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOIO
obpazoBanust  ywamumxcs 10-11  xmaccoB. M3yuenwme  mpeamera, peajgn3yeMoe B YCIOBHSX
muddepeHnmpoBaHHoro, NpodHILHOIO 00y4YeHUs, NpPHU3BaHO o0OeceunuTh 00Ie00pa3oBaTeIbHYI0 U
OOIIEKYJIbTYPHYIO IOATOTOBKY BBIMTYCKHHUKOB INIKOJBI, HEOOXOJMMYIO Ui aJanTalMd WX K OBICTPO
MEHSIOIUMCSI YCJIOBHSIM JKM3HM B COLMYMEe, a TaKXkKe JUIsl MPOJOJDKEHUsT OoOydeHuss B OpraHH3alusix
poheCCHOHATLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SBJISETCS OAHOM U3 MPUOPUTETHBIX JAUCIUILINH.
B nporpamme mo xumMuu Ha3HaueHHE MpeaMera «XUMHS» MOIy4daeT MOAPOOHYIO HMHTEPIpETaIUio B
COOTBETCTBUM ¢ oOcHoBonojaramomumu nojoxeHusmu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LIEJEH,
COJIep>KaHusl, pe3ylbTaToB 00y4YeHUs U TpeOOBaHUM K YPOBHIO MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM
TOMY SIBJISIFOTCSI CJIEIYIOIINE BBIMOIHSAEMBIE TPOrPAMMO 110 XUMHUH (DYHKITHH:
¢ uHPOPMANMOHHO-METOINYECKAs, pean3alrsi KOTOpOoil 00ecreynBaeT MOJTYYeHUE MPEICTABICHHS O
LesiX, COAepKaHWM, OOIed cTparerud OOydYeHUs, BOCHHTAHHUS M PA3BUTUS OOYYAIOIIUXCS
CpeACTBaMU IpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHM3alMOHHO-IUTAHUPYIOINAsi,  KOTOpas  MpeayCMaTpUBACT  ONpECNiCHHE:  MPHHIIUIIOB
CTPYKTYpUPOBAaHUSA M TMOCIEAOBATEIHLHOCTH HM3y4YeHHUs y4eOHOro MaTepuasa, KOJIMYECTBEHHBIX W
Ka4eCTBEHHBIX €0 XapaKTEPHUCTHUK; MOIX0A0B K (OPMUPOBAHUIO COJEPKATEITBHON OCHOBBI KOHTPOJIS
U OIIEHKM 00pa30BaTENbHBIX JOCTHKEHUH 00YyYaroIIMXCs B paMKax UTOTOBOW arTecTaluu B (opme
€IMHOTO TOCYJAPCTBEHHOTO SK3aMEHA 110 XUMUH.
[IporpamMma asis yrinyOGiI€HHOTO U3yUEHUS XUMUHU:
® YCTaHABJIMBAaeT HMHBApMAHTHOE NPEAMETHOE COJepKaHue, 00s3aTerabHOe JUIsl M3Y4YEHHUS B paMKax
OTIENBHBIX MpOQUIEH, MPeIyCMaTPUBACT pacIpelieliecHue W CTPYKTYPUPOBAHHE €ro IO KIIaccam,
OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

® aéT NpUMEpPHOE paclpelielieHue y4eOHOrO0 BPEMEHH, PEKOMEHYeMOro JUIsl M3Y4eHUs OTAENbHBIX
TeM;

® [@peularaeT NMPUMEPHYIO IOCIEI0BaTEIbHOCTh M3Y4YEHHUs y4eOHOro MaTepualia ¢ y4E€TOM JIOTHKH
MOCTPOEHHSI KypCa, BHYTPUIIPEMETHBIX 1 MEXKITPEIMETHBIX CBSI3EH;

® aéT METOJMYECKYIO MHTEPIPETALHNIO IeJIeH U 3a/1a4 U3y4eHHs TIpeIMeTa Ha yriayOI€HHOM YpOBHE C
y4€TOM COBPEMEHHBIX HMPUOPUTETOB B CHUCTEME CpeAHEro oOlIiero oOpa3oBaHUs, COAEPIKATEIbHOM
XapaKTePUCTHKH ITUTAHUPYEMBIX Pe3yJbTaTOB OCBOEHHSI OCHOBHON 00pa30BaTENbHOM MPOTPAMMBI
cpeaHero oouiero oopazoBaHMs (JMYHOCTHBIX, METApPEJAMETHBIX, MPEIMETHBIX), a TaKXKe ¢ Y4ETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX JEHCTBUH OO0YYalOmIerocs MO OCBOCHHUIO COJICpIKAHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3UIIHSIM B IPOTPaMMe TI0 XMMHUH TPETYCMOTPEHA TPEEMCTBEHHOCTh ¢ 00yUeHHEM
XMMHU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus. 3a MpejielaMHu YCTaHOBJIEHHOW MPOrpaMMOi M0 XUMHUHU
o0s3aTebHOM  (MHBApUAHTHOM) COCTABJISIONIEH COMEpKaHUS Y4eOHOro mpeaMmera «XUMHUS» OCTaéTcs
BO3MOKHOCTh BBIOOpa €ro BapHaTHUBHOW COCTaBISIOLIECH, KOTOpas TOJDKHA OMpPENENsAThCS B COOTBETCTBUU C
HaIpaBJIEHUEM KOHKPETHOTO MPOpuUIIsi 00ydeHHUs.

B cootBercTBHU ¢ KOHUIENTYanbHBIMU NoNoxkeHHs MU PI'OC COO 0 Ha3HaYeHHUU MPEeMETOB 6a30BOT0 U
yrayOn€HHOTO ypoBHEH B cucreMe Au(@epeHIrpOBaHHOTO OOy4YeHUS Ha YPOBHE CpETHEro OOIIero
0o0pa3oBaHMsl XMMHS Ha YPOBHE YIIIYONEHHOrO M3Y4EHHUs HAIpaBieH Ha pealu3alMio MPEeMCTBEHHOCTH C
MOCTICIYIONUM  JOTAallOM TIONYYEHUS XHMHUYECKOro oOpa3oBaHUSI B paMKaX M3YYEHHUS CHEIHaIbHBIX
€CTECTBEHHO-HAYUHBIX M XUMHUYECKMX TUCLHMIUIMH B By3aX M OpPraHU3alUAX CPeJHEro MnpodeccHOHaIbHOTO
oOpazoBaHus. B 2Toil cBs3M u3ydeHWe TpeaMera «XUMHUS» OPHUEHTHPOBAHO IPEHMYIIECTBEHHO Ha
pacuipeHre M yriIyOJieHHEe TEOpeTHYeCKOW M TMPAKTHYECKOW IOATOTOBKH OOYYaIOUIMXCS, BBIOPABIINX



onpeAenéHHbId npouiib 00y4eHUsI, B TOM YHUCIE C MEPCHEKTUBON MOCIEAYIOUIEr0 MOMyUYEeHUs XUMHUYECKOTO
00pa3oBaHMsl B OpraHU3alsIX npodeccuoHaabHoro oopasosanus. Hapsay ¢ atum, B cBete Tpeboanuiit @I'OC
COO k mmaHupyeMbIM pe3ysIbTaTaM OCBOEHUs (heepaibHONW 00pa3oBaTeIbHON MPOrPaMMBbl CPETHETO OOIIETOo
o0Opa3oBaHMsl W3YyYCHHE TMpeAMeTa «XUMHUS» OPUEHTHUPOBAHO TAKXKE HA pEIICHHE 3a]a4 BOCIUTAHUS U
COLIMAJILHOTO Pa3BUTHS 0Oydaromuxcs, Ha (popMHUpOBaHUE y HUX OOIIEMHTEUIEKTYaJIbHBIX YMEHUN, YMEHHI
paroHaIu3auu yaeOHoro Tpyaa U 0000MEHHBIX CIOCOOOB JIEATEIHHOCTH, HMEIOIIUX MEXIUCIIUTUTMHAPHBIN,
HAAMNPEIMETHBIN XapaKTep.

CocraBisomiuMu npeaMeTa «XUMHUs» Ha YpPOBHE YIIyOJIEHHOTO W3YyUEHHs SBISIOTCS YIiyOIE€HHBIE
Kypcbl — «Opranudeckas xumus» u «OOmias U Heopranuyeckas xumusi». llpu ompeneireHur MOIXOI0B K
0TOOPY M CTPYKTYPHOM OpraHH3alMH COJACPKAHUS ATUX KYpPCOB B MPOTpPaMMeE IO XUMHUH 32 OCHOBY MPHUHSTHI
nostoxkeHuss PI'OC COO o paznuuusx 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH U3YUEHUS MIPEAMETA.

OcHoBy cojniepxkanusi KypcoB «Oprannueckast Xumus» 1 «O0111as 1 HeopraHu4ecKasi XUMHUs COCTaBIISET
COBOKYITHOCTb NMPEAMETHBIX 3HAHUM U YMEHH, OTHOCAIUXCS K 0a30BOMY YPOBHIO M3YU€HHUS MpeaMera. JTta
CUCTEMa 3HAHUM IOJIy4aeT ONpPENEIEHHOE TEOPETUYECKOE JIOMOJHEHHUE, MO3BOJIAIOIIEE OCO3HAHHO OCBOMUTH
CYUIECTBEHHO Oo0ibIIUiA 00BEM (akTomornyeckoro Marepuana. Tak, Ha yriayOJIE€HHOM YPOBHE H3Y4YECHHS
npeamera obecreueHa BO3MOKHOCTh 3HAUUTENFHOTO YBEIMYEeHUsI 00bEMa 3HAHUN O XUMUYECKUX JIEMEHTaX U
CBOMCTBAX MX COEIUWHEHUIl HA OCHOBE pACIIMpPEHHUS U YIIyOJeHHs] HPEICTaBICHUNW O CTPOEHUU BElIECTBa,
XMMHUYECKOH CBSI3M U 3aKOHOMEPHOCTSIX IIPOTEKAHUS PeaKuii, pacCCMaTpUBAEMBbIX C TOUKU 3PEHUSI XUMUYECKOM
KMHETUKH U TepMoauHaMuku. M3yuenue mepuonndeckoro 3akoHa u llepmonnyeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IPEACTABICHUSAX O CTPOEHUHU aroma.
XuMHYeCcKasi CBSA3b OOBICHSIETCS C TOYKH 3PEHHUS] SHEPreTUYEeCKMX HW3MEHEHUW mnpu e€ oOpa3oBaHUHM H
pa3pylLIeHUH, a TAK)Ke C TOUKH 3PEHUSI MEXaHU3MOB €€ oOpa3zoBaHus. V3yueHue TUIIOB peakuil JOMOJIHAETCS
(dbopMUpOBaHHEM MPEJICTABICHUIA 00 IMEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIM3E PACILUIaBOB U PACTBOPOB
BelIECTB. B Kypce OpraHM4eckoil XWMHUU TPH PACCMOTPEHMHM PEAKIMOHHONW CHOCOOHOCTH COCIMHEHUI
ynensiercss ocoboe BHHMMaHHE BOIpocaM 00 S3IeKTPOHHBIX 3(h@dexkTax, O B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MAaX PEaKLUM.

Oco0oe 3HaUYeHHE UMEET TO, YTO Ha COAEpXKaHUE KypCOB XUMHH YIIIyOIEHHOTO YPOBHSI M3yUEHUS IS
KJIaCCOB OnpeAeneHHOro npoduist (rIaBHBIM 00pa3oM Ha HMX CTPYKTYPY M XapakTep JOMOJIHEHWH K oOmiei
CUCTEME MPEIMETHBIX 3HAHUN) OKAa3bIBAIOT BIMSHHE CMEXKHBbIE NpeaMeThl. Tak, Hampumep, B COAEpKAHUU
mpeaMeTa JUTsl KIIACCOB XMMHKO-(PU3NIecKoro npoduisi O0IbIoe 3HaYeHHEe OyIyT UMETh SJIEMEHTHI Y9eOHOTO
MaTepuaia mo obmeit xumun. [lpu u3yueHun npenaMera B JaHHOM clydae akIeHT Oy/eT clielaH Ha OOIIHOCTh
METOJIOB TO3HAaHMs, OOIIHOCTh 3aKOHOB M TEOpUHW B XUMHUU M B (U3MKE: aTOMHO-MOJIEKYJIIpHas TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl M OSHEPTruu, 3aKOHBI TEPMOJUHAMUKH,
ANEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BEUIECTB U IPYTOe.

B 10 xe Bpemsi B colep)KaHHUU TMpeAMEeTa Ui KIacCOB XUMHKO-OMOJIOTMYECKOTro Mpoduis OOIbIIui
yAEIbHBIA Bec OyeT UMEeTh OopraHudeckas Xumus. B aToMm ciydae mpenocraBiisieTcsi BOSMOKHOCTD i OoJiee
OOCTOSITETFHOTO PACCMOTPEHUS] XMMHUYECKON OpraHu3alfy KJIETKH Kak OWOJIOTMYECKOM CHCTEMBI, B COCTaB
KOTOPOU BXOJISIT, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JTUMUIbI, OCIKHU, YTIEBOAbl, HYKJIEHHOBBIE
KUCIOTBI W Jpyrue. llpm >TOM 3HaHMS O cOCTaBe W CBOWCTBAX MPEACTABUTENEH OCHOBHBIX KJacCOB
OpPraHMYECKUX BEIIECTB CIYXKaT OCHOBOM [JIsi M3YyYEHHUs CYIIHOCTH HPOIECcCCOB (POTOCHHTE3a, IbIXaHUS,
MUIIeBapEHUSI.

B mutane gpopmupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHbIX METOJO0B MO3HAHUS
W OMbITa TPAKTHUYECKOTO MPHUMEHEHUS HAYyYHBIX 3HAHUM H3ydyeHUE NpeaMeTa «XUMHUsS» Ha YIIyOIE€HHOM
YpPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBI3SX C yUeOHBIMH MPEIMETaMH, BXOSAIIUMH B COCTaB MPEAMETHBIX
obrnacreli «EcTecTBeHHO-Hay4yHBbIe TpeaMeTh», «MaremaTnka u uHpopMaTukay U «Pycckuil S3bIK U
JUTEepaTypar.

[Ipn wu3ydyeHun ydeOHOTO MpeaMera «XUMHUS» Ha YrAyOIEHHOM YpOBHE TakkKe, Kak Ha YypOBHE
OCHOBHOTO W CpeaHero oomiero o0pa3oBaHus (Ha 0a30BOM YpOBHE), 3a/laueii IEPBOCTETICHHOW 3HAYMMOCTH
aBisgeTcs (OPMUPOBAHHE OCHOB HAYKHM XMMHH KaK OOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOM
NeSITEIbHOCTH YeJOBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. Pemienue 3Toi 3amaum Ha
yriayOI€HHOM YPOBHE M3YUECHHUS MPEAMETa PEaNoiaraeT pealnu3alnio TakKuX IeNei, Kak:

e (opmupoBaHuEe TpPEACTABICHUN: O MATEpUATBHOM EIAWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUM MPHUPOJIbI, O MECT€ XMMHM B CHCTEME €CTECTBEHHBIX HAayK M €€ Beaylleu
poaH B OOECleYeHUH YCTONYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEUICHUU NMPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYecKON M MUIIeBOW 0€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3JAaHUNU HOBBIX MaTepHaJIoB,



HOBBIX MCTOYHMKOB DSHEpPruM, B OOECIEYEHHH pPALMOHAIBHOIO MPUPOJOIOIb30BaHUSA, B
(GOpMHpPOBAaHUHM MHUPOBO33PEHUST W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe HKOJOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MIPUPOIHON Cpee;

® OCBOCHHE CHCTEMBI 3HAHMM, JIEKAIINX B OCHOBE XMMUYECKON COCTaBIIAIOIIECH €CTECTBEHHO-HAYUYHOU
KapTUHbI MUpa: (yHIAMEHTAIbHBIX MOHATHH, 3aKOHOB W TEOPUH XHMHUH, COBPEMEHHBIX
IPEJCTaBICHUA O CTPOEHUM BEIECTBA HA Pa3HbIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS
XUMHUYECKHX peaKkluil, 0 XUMHUECKOM PABHOBECHM, PACTBOpAX U JUCIEPCHBIX CUCTEMax, 00 o0Imux
HAy4YHBIX IPUHLUIIAX XUMUYECKOIO TPOU3BOJICTBA;

e (opmMupoBaHHE Yy OOY4YaIOUIMXCS OCO3HAHHOTO IIOHMMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUM Uil OOBSCHEHHUS KIIOYEBBIX HAEH M IpoOJeM COBPEMEHHOM XUMMH, JUIS
OOBSICHEHUS! U TIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOTO
pemieHust mpoOseM, CBA3AHHBIX C XMMHEH, IPOTHO3MPOBAHHWSA, aHAIU3a W OLIGHKU C IO3ULUI
HKOJIOTHYECKOM 0€30MacHOCTH NOCIEACTBHI OBITOBOM M MPOU3BOJCTBEHHON JESITEIHLHOCTH YEIOBEKa,
CBSI3aHHOMN C XMMMYECKUM IIPOU3BO/ICTBOM, HCIIOJIb30BAHUEM U NepepabOTKON BEIIECTB;

e yryOJeHHEe MpPEACTaBIEHUN O HAy4HBIX METOJaX II03HAaHUsS, HEOOXOIUMBIX I NPHOOpeTeHus
YMEHUH OpPUEHTUPOBATHCSI B MUPE BELIECTB U OOBSICHEHUSI XMMUYECKHX SIBJICHUH, UMEIOIUX MECTO B
MIPUPOJIE, B IPAKTUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B nnane peanu3zanuu nepBOOYEpEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOUIMX (YHKLUUH IETOCTHONH CHCTEMbI
cpenHero obmiero o0pa3oBaHUs NpPU H3YHYEHHU HpeaMeTa «XUMUS» Ha YIIyOJIEHHOM YPOBHE OCOO0YIO
aKTyaJIbHOCTb IPUOOPETAIOT TAKHE LEJIN U 3a]1auH, KakK:

e BOCNHUTaHHE YOEXKIEHHOCTH B I103HABAEMOCTHU SIBIICHUM MPUPO/IbI, YBAXKEHUS K IPOLIECCY TBOPUYECTBA
B 00JIACTH TEOPETUYECKUX WM MPUKJIAIHBIX UCCIEAOBAHUHI B XUMUH, (POPMUPOBAHNE MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH;

® DPa3BUTHE MOTUBALMM K OOYUYEHHIO U ITO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMS O0IIEYEIOBEYECKUX LIEHHOCTEH;

® pa3BUTHE T[I03HABATEJIbHBIX HHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OPMHPOBAHHWE Y HHMX CO3HATEIBHOIO OTHOWIEHHS K C€amMoOOpa30BaHUIO H
HETPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCHEHIIHOH NpOPEeCcCHOHATBHONH M OOIIeCTBEHHOU
JesITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO U NMOTPEOHOCTH B 3JJ0POBOM 00paze
KHU3HH,

e (opmupoBaHHME yYMEHHUH W HABBIKOB Pa3yMHOIO IMPHUPOJOINOIb30BaHMS, PA3BUTHE SKOJIOTMYECKOMN
KYJIBTYpBI, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHYECKOH e TeTbHOCTH.

OO11ee yKcI0 4acoB, MPELYCMOTPEHHBIX JJIS U3YYEHHs] XUMUU Ha YIiyOJI€HHOM YPOBHE CpPEAHEro OOIIEro
obpazoBanus, coctaBnsgeT 201 gac: B 10 kmacce — 102 yaca (3 gaca B Hepento), B 11 kimacce — 99 vacos (3 vaca
B HEJIETIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMH.

IIpenmer ¥ 3HaYeHHWE OpPraHMYECKOM XUMMH, TMPEICTaBIEHHE O MHOrooOpa3HH OPraHUYEeCKUX
COCIMHEHU.

DJNEeKTPOHHOE CTpPOEHHE aToMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMA. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoaa. XUMHUYECKas CBsI3b B OPraHUYECKUX COEAMHEHMSIX. THUMbl THOpUAM3AINH
aTOMHBIX opOuTanei yriepoaa. MexaHHM3Mbl 00pa3oBaHMs KOBAJIECHTHOH CBs3UM (OOMEHHBI W JIOHOPHO-
aKIENTOPHBIN). THIIBI TIEpEeKPHIBaHMS aTOMHBIX OpOUTaNei, o- u m-cBa3u. OauHapHas, ABOWHAS M TpOWHAas
cBs3b. CriocoObl pa3pbiBa CBsi3ed B MOJEKyjlax OpraHudeckux BemiecTB. [loHsTHE 0 cBOOOJHOM pajaukalie,
HyKJIeo(uIe U IIEKTpoduIIe.

Teopust crpoeHuss opraHmdeckux coequHeHui A.M. byrinepoBa M COBpPEMEHHBIE NPEICTaBICHUS O
CTPYKType MOJIEKY. 3HaUeHHE TEOPUU CTPOCHHUS OPraHUYEeCKUX COeAMHEHUN. MoeKylIsapHble U CTPYKTYpHbIE
¢dopmynbl. CTpyKTypHBbIE (POpPMYIIBI pa3iMyYHBIX BHJOB: pa3BEPHYyTas, COKpall€HHas, ckeleTHas. M3omepus.
Bunel mzomepun: CTpyKTypHas, NPOCTPAaHCTBEHHAs. DJEKTPOHHbIE 3((EKTHl B MOJEKYyJaX OpPraHUYecKUX
COeMHEHUH (MHAYKTUBHBIN U Me30MEpHBIi 3¢ (HeKThI).



IIpencraBnenue o knaccupUKaMu OpraHudeckux BemiecTB. IloHATHE O (yHKIMOHAIBHON TpymIie.
I'omounorus. ['omonoruueckue psaasl. CucreMaTuueckas HoMeHKIIaTypa opranndeckux coenunenuii (IUPAC) u
TPUBUAJIBHBIC HA3BAHUS OTICIIBHBIX MIPEICTaBUTEIICH.

OcobeHHoCcTH U Kiaccu(UKalusi OpraHMyecKux peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINN
B OpPraHMYECKON XUMUHU.

DKcleprMeHTaIbHbIE METOJbl M3YYCHHs BEUIECTB M WX IPEBpAIlEHUIl: O3HAKOMIICHHE C oOpasnamu
OpPraHMYECKUX BELIECTB U MAaTE€pHalaMU HAa UX OCHOBE, OIBITHI 110 IPEBPALLEHUIO0 OPTaHUYECKUX BEILECTB MPU
HarpeBaHuu (IJIaBieHHE, OOYIJIMBaHHE U TOPEHME), KOHCTPYHPOBAHME MOJIEIEH MOJIEKYJ OpPraHuYecKUX
BELICCTB.

YriaeBoaopoabl.

Ankanbl. 'oMonorunyeckuil psj ankaHoB, oOmmas GopMyiia, HOMEHKIATypa U U30MepHsl. DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp -TMOPHAM3AlUSA aTOMHBIX OpOMTalel yriepoaa, G-CBA3b.
Pu3nyUecKue CBOMCTBA AIKAHOB.

XHUMHUYECKHE CBOICTBA AJKAHOB: PEAKLUM 3aMELICHMsI, U30MEpPU3aLUHU, JETUIPUPOBAHMS, LIUKIN3ALNH,
IIUPOJIN3a, KPEeKUHra, ropeHus. lIpeacraBienne o MexaHu3Me peakiMi pauKaJbHOIO 3aMEILECHUS.

Haxoxnenne B npupoae. CriocoObl MoMy4eHHs U IPUMEHEHUE aJIKAHOB.

[Muknoankansl. OOmas gopmysa, HoMeHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOECHUS U XUMHUYECKUX
CBOMCTB MaibIX (LMKJIONPOIAH, IUKIO0yTaH) M OOBIYHBIX (LMKJIONEHTAH, LUKJIOTeKCaH) IUKJIOAIKaHOB.
CriocoObl 1osTyyeHHs U IPUMEHEHUE LIUKII0ATIKAHOB.

Ankensl. ['omonorudeckuii psg ankeHoB, oOmas Qopmyna, HOMEHKJIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI alKEHOB, Sp>-THOPHMAM3alUs aTOMHBIX OpOMTalel yriepona, G- U Ti-
cBsi3u. CTpyKTypHasi U TeomeTpudeckas (Luc-TpaHc-) uzomepus. Puznyeckue CBOMCTBA aJKeHOB. XUMHUUECKHE
CBOMCTBA: PEAKUUU NPUCOCIUHEHMS, 3aMELIEHUS B O-IIOJIOKEHHE IPU JABOWHOM CBSI3U, NOJMMEPU3ALUU U
okucnenus. IIpaBuno MapkoBHHKOBa. KauecTBeHHBIE peaknuu Ha ABOWHYIO CBs3b. CIOCOOBI MOJIydeHHS U
IIPUMEHEHHE AJIKEHOB.

Anxaguensl. Knaccudukanus ankagueHoOB (CONpsKEHHBIC, HW30JIMPOBAHHbBIC, KVYMYIUPOBAHHBIE).
OcoOeHHOCTH DJIEKTPOHHOTO CTPOCHUS M XUMHUYECKHX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoearHenue. [lonmumepusanus conpspk€HHBIX 1HeHOB. CriocoObl OMyYEHUS U IPUMEHEHHE aIKaAHECHOB.

Ankusbl. 'oMoIOrn4eckuil psiji aIKMHOB, 001Iast popmyIia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl QJIKHHOB, Sp-TUOpHMIM3alldsg aTOMHBIX OpOuTaliell yriepoja.
du3nyecKkue CBOMCTBA AJKMHOB. XHMUYECKHE CBOMCTBA: pEAaKUMM INPUCOCIUHEHUS, AUMEpPU3aluu U
TpUMepU3aluy, OKHUCJIeHUs. KHCIOTHbIE CBONCTBA ajJKMHOB, HUMEIONIMX KOHIEBYIO TPOMHYIO CBS3b.
KayecTBeHHBIE peakiiui Ha TPOHHYIO CBA3b. CIIOCOOBI MONTYYEHHUs U IPUMEHEHNE aJIKUHOB.

ApomMaruyeckue yriaeBomopoAsl (apeHsnl). ['omomornueckuit psa  apeHoB, obmas ¢opmyia,
HOMEHKJIaTypa U M30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJeKyibl OeH3ona. dusznueckue
CBOMCTBa apeHOB. XMMMUYECKHE CBOWCTBAa O€H30Ja M €ro IOMOJIOTOB: PEaKIMHM 3aMelIeHHs] B OEH30JbHOM
KOJIbLIE M YIJICBOJOPOJHOM pajMKaje, pEeakUud MPUCOCTUHEHUs, OKHUCIEHHE TOMOJOroB OeH3oa.
[Ipeacrasnenue 06 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENICH B OCH30JIbHOM KOJIbIIE Ha MPUMEPE AIKUIBHBIX
panuKaioB, KapOOKCHJIBHOM, TMAPOKCHIBHOM, aMHHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusamuss cruposa. CnocoObl MONydeHHs] M NPUMEHEHHE
apOMaTHYECKUX YIJIEBOJOPOJIOB.

[Ipuponnsiii ra3. [lonytHeie HedTanble razpl. Hedts m e€ mpoumcxoxnenue. KameHHbId yronp u
OpOAYKTHl ero mnepepaboTku. CrocoObl nepepaboTKM He(TU: TEeperoHka, KPEeKUHT (TepMHUYECKUi,
KaTaJuTHYeCKui), pupopmMuHr, mnuponus. IlpoxykTsl mnepepaboTku HedTH, UX NPUMEHEHHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'enetrnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHE TIaJOTEHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3aMeleHus rajJoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIITY, IUAHOTPYIIy, aMUHOTpynny. JlelicTBUe Ha raJloreHIpou3BOIHbIE BOJAHOTO U
CIMPTOBOr0 pacTBopa WIENoYM. B3auMozelcTBHe AUrajioreHaJKaHOB C MarHueM M IuHKoM. IlonsaTtne o
METAJIJIOOPraHUYEeCKUX COeMHEHUX. Vcnoap30BaHue TraJoreHnporu3BOHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPTaHUYECKUX BEILECTB.

DKcrepuMeHTANIbHbIE METObl M3YYEHUsI BEIIECTB U UX MPEBpaIleHH: u3yuyeHue (GU3NYECKUX CBOWUCTB
YIJIEBOIOPOIOB  (pPacTBOPHMOCTB), KAadEeCTBEHHBIX  pEaKIHUil  YIJIeBOJOPOJOB  pa3jIMYHBIX  KIJIACCOB
(oOecrBeunBaHre OPOMHOW WJIM MOTHOM BOJBI, PACTBOpA TMEPMaHTaHaTa Kajivs, B3aMMOJICHCTBHE alleTUJICHA C
aMMMa4YHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOe OOHapyXeHHE YIiepoJa U BOAOPOAa B



OpPraHMYECKUX BEILECTBAX, MOJYYCHHUE JTHIEHA M HM3YYCHHE €ro CBOMCTB, O3HAKOMJICHME C KOJUICKLIHASAMU
«HedTp» 1 «YT0IB», C 00pa3aMu miacTMace, KaydykoB M pe3uHbI, MOJCIMPOBAHIE MOJIEKYJI YTIEBOJOPOIOB
Y TAJIOTEHIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyeckie coeANHEHUsI.

[IpenenpHble ogHOATOMHBIE CHUPThL. CTpoeHHE MOJIEKy]l (Ha IpuUMepe MeTaHojJa U 3TAHOJIA).
I'omonoruueckuit psa, odmas Gpopmyra, u3oMepus, HOMEHKIATypa U Kiaccupukanus. Gu3ndeckue cBoiCTBa
IIPENEIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3M MEXIYy MOJEKYJIaMU CIUPTOB. XHUMHUYECKUE
CBOMCTBA: pEaKUMM 3aMELICHMs], JAeruapaTallii, OKHCIEHHUS, B3aUMOAECHCTBME C OpPraHMYECKUMHU U
HEOPraHWYECKUMHU KHciaoTaMu. KadecTBeHHas peakuus Ha OJHOATOMHbIE CIMPTHL JlelicTBHE 3TaHONA H
METaHOJIa Ha OPraHu3M 4ejoBeka. CrocoObl MOMyueHHs U IPUMEHEHNUE OJJHOATOMHBIX CITUPTOB.

IIpocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOWUCTB.

MHoOroaTroMHble CIIMUPTHI — 3TUIIEHIIIMKOJIb U TIULepruH. PU3NUECKUE U XUMUYECKHE CBOMCTBA: PEAKIIUU
3aMEIIEHUS, B3aUMOACUCTBHE C OPraHNYECKUMU U HEOPraHWYECKMMM KHCJIOTaMH, Ka4YeCTBCHHAsl PEaKLMs Ha
MHOT0aTOMHBIE cUpThL. [IpencraBnenne o MexaHU3Me peakiuil HykieopmibHOro 3amenienus. JlelicTBie Ha
opraHu3sM uenoBeka. CriocoObl NOIy4YeHUs U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHne MOJIEKYbl, B3aUMHOE BIMSHHAE THIPOKCOTPYNIBI U O€H30JIbHOTO sifpa. Pusndeckue
cBoiicTBa (eHosma. OCOOEHHOCTH XHMHUYECKHUX CBOMCTB (eHona. KauecTBeHHble peakLuu Ha (EHOIL.
Tokcuunocts henona. CriocoOb! moyueHus 1 npuMeHenne ¢perona. GenonpopmanpaeruiHas cMoa.

KapOoHuIbHBIE COEMHEHUSI — ANbJETUAbl U KETOHBbI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOW T'PYIIIbL.
['omosnoruueckue psiibl anbIeTU0B U KETOHOB, o0mas ¢gopmyia, u3oMepus U HOMEHKIaTypa. dusnyeckue
CBOMCTBA QJIBJIETUIOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJbJACTUIOB U KETOHOB: PEAKUUHU NPUCOCAUHECHHUS.
OxucneHue anbJeruioB, KaueCTBEHHbIE peakuuu Ha anbjaeruabl. CrnocoObl MOJydYeHUS U INPUMEHEHHE
QJIBJIETUIOB U KETOHOB.

OMHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHUS MOJIEKYN KapOOHOBBIX
kucioT. M3omepus u HomMeHkiaTypa. @u3nueckue cBOHCTBAa 0IHOOCHOBHBIX IPEAEIbHBIX KAPOOHOBBIX KUCIIOT.
BonopoaHsie cBA3M MeXy MOJIEKyJaMu KapOOHOBBIX KUCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuMs HTepuUKalMM, PeaKIMM C Yy4acTHEM YIJIEBOJOpPOJHOro paaukana. OCOOEHHOCTH CBOMCTB
MYypaBbHHON KHUCIOTHI. [loHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3dupax. MHOroobpasue
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTHM CBOMCTB HENpPEJENbHBIX M apOMAaTHYECKMX KapOOHOBBIX KHCIIOT,
IUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBHICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, NAJIbMUTHHOBAS, OJICMHOBAS, JUHONEBAs, AUHONEH08as KUCIOThL. CrocoObl MONy4eHUs H
MIPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psja, odmas Gopmyna, n3omepusi 1 HOMEHKIaTypa. Ouznueckue u
XUMHUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIONW U IEIOYHOU cpee.

XKupsl. Ctpoenue, puznyeckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B KUCIIOHN U LIETOYHOH cpese.
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HEMPeIeIbHBIX JKUPHBIX KUCIIOT. JKupsl B ipupo/ie.

MBpu1a KaK coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6miass xapakrepucTuka yrieBoaoB. Kiaccudukanus yrieBofoB (MOHO-, AM- M TOJIMCAXAPUJIBI).
MoHocaxapuapl: TIJIIOKO3a, (pykro3a, ramakto3a, pubo3a, ne3okcupubo3a. dusznyeckue CBOMCTBA U
HaxoXxaeHue B npupoje. PorocuHTe3. XUMUUECKHE CBOMCTBA IIFOKO3bI: PEAKIUU C Y4aCTHEM CIUPTOBBIX U
aJIbJIETUHOM TpyNI, CHOUPTOBOE M MOJIOYHOKHCIOEe OpokeHue. [IpuMmeHeHHe TIII0KO3bl, €€ 3HAYeHHE B
KHU3HEJEATEIbHOCTH Opranusma. Jlucaxapuael: caxapo3a, ManbTo3a U JakTo3a. BoccranaBiuparoliye u
HEBOCCTAaHABIMBAOIME aucaxapuiel. I'maponus aucaxapuaoB. HaxoxneHue B mpupoae M NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIMKOTeH U Lemnono3a. CTpoeHHe MakpoMOJeKyd Kpaxmania, IJIMKOreHa H
LEeJUTI0103bl. PU3NYECKUE CBOMCTBA KpaxMaia M LIEJUIIOJIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmaia: THIPOJIH3,
KayeCTBEHHasl peakuuss C HOoAOM. XHMMHUYECKHE CBOMCTBAa LEIUIHOJIO3bl: TUAPOJIM3, IOIydeHue 3(pupos
1eTroso36l. [loHsATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

DKcriepuMEeHTANIbHbIE METOJbl M3YYEHHs BEIIECTB M HX MPEBpallleHUi: pacTBOPUMOCTh Pa3IUYHBIX
CIMPTOB B BOJE, B3aUMOJEHCTBUE ITaHOJA C HATPUEM, OKHCIEHUE JTUJIOBOIO CIHpPTAa B albJIErHj] Ha
packaj€HHOM MEIHOM TPOBOJIOKE, OKHUCIIEHHWE JTHJIOBOTO CIHpPTa JUXpOMAaToM Kaius (BO3MOKHO
UCTOJb30BAHUE  BHJIEOMATEpUANIOB), KAadeCTBEHHbIE pEAaKUMHd Ha  alpJeruabl  (C  THUIPOKCHIOM
muammuHcepedpa(l) u runpoxcunom meau(Il)), peakumst riuuepuna ¢ rugpokcugom menu(ll), xumuyeckue
CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE pPACTBOpa INIIOKO3bl C ruapokcugoM menu(Il),
B3aMMOJICIICTBUE Kpaxmaja ¢ MOJIOM, pelIeHHe IKCIEePUMEHTaIbHBIX 3a1ad 1o TeMaM «CrupTsl U (EeHOIbI»,
«KapboHoBbie KUCHOTHI. CI0XKHBIE 3PUPBD.



A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHU .

AMHHBI — OpraHu4ecKkhue NpOU3BOAHBIE ammuaka. Kiaccudukanus aMuHOB: anudaTHyecKue u
apoMaTHyYecKue; MEepBUYHbIE, BTOPUUYHbIE U TpeTuyHble. CTpoeHue Mojekys, obmas dopmyna, uzoMepus,
HOMEHKJIaTypa U (pu3uvecKre cBOWCTBA. XUMUYECKOE CBOMCTBA aln(PaTUYECKUX aMHHOB: OCHOBHBIE CBOICTBA,
AIKUJIMPOBAHKE, B3aUMOJECHCTBHE TEPBUYHBIX aMUHOB € a30TUCTON KUCIOTON. CONHM aJIKUIaMMOHMUS.

AHWINH — OpeJICTaBUTENIb aMHUHOB apoMaTudeckoro psaa. CrpoeHue aHuiavHA. B3aumHoe BiusiHuE
TpyII aTOMOB B MOJIeKyJie aHWIHHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakIuy Ha
aunmnuH. CrnocoObl TONMyYeHUS W TNpUMEHEHHe anupaTHUecKuX amuHoB. llonmydyeHue aHWIMHA U3
HUTPOOEH3071a.

AmuHoxkucnotel. Homenknarypa u uzomepusi. OTAeNbHBIE NPEICTABUTENN 0O-aMMUHOKHCIIOT: TJIMIIMH,
anaHuH. Ou3nyeckue CBOWCTBA AMUHOKHUCIOT. XHUMHUYECKHE CBOMCTBA aMHUHOKHCIOT KakK aM(OTepHbIX
OpPTaHUYECKUX COCIMHEHMU, peakius MOJIMKOHAEHcAnuu, oOpa3oBaHUE MENTHAHOW CBs3U. buojormueckoe
3Ha4€HHE aMUHOKHUCIOT. CHUHTE3 ¥ THIPOJIN3 MENTHUIOB.

benku xak mnpupomHbie nonuMmepbl. [lepBudYHas, BTOPUYHAs M TPETUYHAS CTPYKTypa OEIKOB.
XuMuYecKkue cBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS! BEUIECTB M WX IPEBPALICHMI: pacTBOpEeHUE OEIKOB B BOJE,
JeHaTypalus OeJIKOB MPH HArpeBaHWUM, I[BETHBIC PEAKIMK Ha OENKH, PEelICHHE SKCIIEPUMEHTABHBIX 3aja4 Mo
TeMaM «A30TCO/IepKalle OPraHNYeCKUE COeAMHEHUS» U «Pacro3HaBaHUE OPraHUYECKUX COSAUHEHUI».

BricokoMosIeKyJISIPHBIE COeINHEHUS.

OCHOBHbIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, CTENEHb IMOJIUMEPHU3aLUU, CpedHsas MoJekyiaspHas Macca. (OCHOBHbBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3alusl U MOJIUKOH ICH CAIUS.

[Tonumepnsie MaTepuansl. [ImacTMaccs! (MOTUATUIICH, TOTUIPONUICH, TOJIMBUHUIXIIOPU, TOTUCTUPOI,
MOJIMMETUIIMETAKPUJIAT, TOJMKAPOOHATHI, TOMUATHIICHTepedTanar). Y TUIU3alus 1 nepepadoTka IIacTHKa.

DnactoMepbl: HaTypalbHBIH KaydyyK, CHHTETHUYECKHME Kaydyku (OyTaaueHOBBIH, XJIOPOMPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, WIENK), MCKYCCTBEHHBIE (BHCKO3a, AIleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH U JIABCaH).

[Tonumepsl  cnenuanbHOrO  Ha3HaueHUs (TedJIOH, KeBlap, DIEKTPONPOBOIAIIUE  MOJTUMEPHI,
OuropasaracMbie TIOJTUMEPHI).

DKCrepuMEHTAIbHBIE METOJbl M3y4YeHHUsS BEIIECTB W MX MPEBpAIICHHI: O3HAKOMJICHHE C OOpa3lamu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, PELIEHUE SKCIIEPUMEHTANIBHBIX 33a4 110 TEME
«Pacno3HaBaHMe MJ1aCTMAcC U BOJIOKOH.

Pacuérnsble 3anaun.

Haxoxzaenune mMonekynspHOi (GopMynbl OpraHUYecKOoro COeIWHEHHUs MO MAacCOBBIM JIOJISIM JJIEMEHTOB,
BXOJAILIMX B €ro COCTaB, HAXOXKJIEHUE MOJIEKYJISpHOW (OPMYJbl OpPraHUYECKOrOo COEIMHEHHUs IO Macce
(06bEMyY) NPOAYKTOB CropaHMs, IO KOJUYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB pEAKLUU H/HUIH
UCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYpPHOH (OpPMYNbl OpPraHMYECKOro BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIOCOOOB TMONyUEHHUs, OMpeAeNieHue IOMM BBIXOAA MPOAYKTa PEaKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l IPU U3YYEHUH OpraHndeckoil Xumuu B 10 K1acce oCymecTBIsieTcs
gyepe3 MCMOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHSATUH, IPUHATHIX B OTIEIHHBIX
IpeIMeTax eCTECTBEHHO-HAyYHOTO LIHKIIA.

OOmue ecTecTBEHHO-HAY4YHBbIC MOHSATHS: sSBICHUE, HAYYHBIH (DaKT, TUMIOTE3a, TEOPHUS, 3aKOH, aHAJM3,
CUHTE3, Ki1accudukanus, HabtoIeHue, U3MEpeHne, SKCIIEPUMEHT, MOIEb, MOJIEJINPOBAHHUE.

®duznka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHb, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, (hHM3MUECKHWE BEITUYMHBI, €IWHUIBI H3MEPEHHUs, CKOPOCTh,
JHEprus, Macca.

buonorus: knetka, opranusM, sKocucteMa, onocdepa, MeTaboINu3M, HACIEICTBEHHOCTh, aBTOTPOGHBIN 1
rerepoTpoHBId TUIl THUTaHUA, OpokeHue, (HOTOCUHTE3, NbIXaHUE, OCNKH, YTIIEBOMABI, JKUPBI, HYKICHHOBBIE
KHCIIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: nuieBble NPOAYKThI, OCHOBBI PallMOHATBHOIO MUTAHUS, MOIOIIIME CPEICTBA, MaTepUabl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJTIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMMH.

AtoM. CocTaB aToMHBIX sjaep. XUMUYecKuid 31aeMeHT. M3otomnsl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIE YHCJIa. DHEPreTHUECKUE YPOBHH W MOAYpPOBHU. ATOMHBIe opOutanu. Knaccudukanus
XUMHYECKHUX DJIEMEHTOB (s-, p-, d-, f-amementsr). PacmpenenceHue 3JIEKTPOHOB 1O aTOMHBIM OpOHTAIISIM.
DJNEeKTpOHHBbIE KOH(UTypalud aTOMOB JJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPUOJAOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUH, SJICKTPOHHBIC KOHPUTYPALIUHA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[Tepuonuueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux siaeMeHToB .M. MenaeneeBa. CBs3b
MEPUOJNYECKOr0 3aKkOoHa W lleproauyeckoil CUCTEMbl XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpHUEH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEILLECTB 110 IPyMNIaM U nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.11. Menneneesa.

Xumuueckasi CBsI3b. Buabl XMMHUYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, MeTajuinyeckas. MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW CBSI3M: OOMEHHBIM U JIOHOPHO-AaKICNTOPHBIN. DHEpPrus W JJIMHA CBS3H.
[TonsipHOCTH, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOU cBA3U. KparHble cBsizu. BomoponHasi cBA3b.
MeKMOJIEKYIISIpHBIE B3AUMOAECHCTBUS.

BasieHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPbl MOJIEKYJ C HX
T€OMETPUUYECKUM CTPOCHUEM (Ha IPUMEPE COSAMHEHUM HIIEMEHTOB BTOPOTO NIEPHO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coenHEeHUAX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTels,
nuraHabl. 3Hau€HNE KOMIUIEKCHBIX coeMHeHuH. [ToHaTHe 0 KOOpIMHAIIMOHHON XUMHUH.

BerectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THUIBI KPUCTAIUTMUECKUX PEHIETOK (CTPYKTYp)
Y CBOWCTBA BEIIECTB.

[lonsitue o nucnepcHbix cucreMax. Mctunubie pactBopbl. lIpencraBieHne 0 KOJUIOMAHBIX PAacTBOpax.
CriocoObl  BBIpaXEHUs KOHIIEHTpAIMd pAcTBOPOB: MaccoBas JOJisi BEIIECTBA B PACTBOPE, MOJISIpHAS
KOHLIeHTpauus. HacbleHHble 1 HEHAChIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. TpUBHAIbHBIC HA3BaHHUS OTACIBbHBIX
MpEACTaBUTENECH HEOPraHMYECKUX BEIIECTB.

Knaccugukanys XMMHUUECKUX peaklUii B HEOPraHMYECKON M OpraHM4eCcKod XMMHUU. 3aKOH COXPaHEHMUS
MAacChl BEIIIECTB; 3aKOH COXPAHEHUsI U MPEBPALLEHUS YJHEPTHH MTPU XUMUYECKUX peakiusix. TermnoBbie 3pPeKTol
XUMHUYECKHX peakiuii. TepMOXUMHUYECKHE YPABHEHHU .

CkopocTh XMMHMYECKOH peakiuu, €€ 3aBUCHUMOCTh OT pa3Iu4HbIX (hakTopoB. ['OMOreHHBIE W
reTeporeHHble peakunu. Karanus u katanu3atopsl.

OOpaTtumbie U HEOOpAaTUMBIEC peaklui. XUMUYecKoe paBHOBecre. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
@aKTOphI, BIMSIOIIME HA MOJOKEHUE XMMHUYECKOTO PAaBHOBECHS: TEMIEpaTypa, NaBIECHUE M KOHIIEHTpalWU
BEILIECTB, y4acTBYIOMMX B peakiuu. [Ipunnun Jle [larense.

OnektponuTrueckas auccouuanusi. CuapHble U cinadbie dnekTpoiauThl. Ctenenb aucconuaruu. Cpena
BOJHBIX PACTBOPOB: KUCIIOTHAsI, HEUTpanbHasd, menovynas. Bomopoansrit nokasarens (pH) pactBopa. ['maponus
coiieii. Peakiuu noHHOro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKuciaeHUs. OKUCIUTENb M BOCCTAaHOBUTENb.
[Ipouiecchl OKMCIEHNST U BOCCTAHOBJICHUS. BaskHeMIIIME OKUCIUTENN U BOCCTAHOBUTENIN. MeTo I 3JEKTPOHHOTO
OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHHsS BEIIECTB M WX NPEBPALICHUN: pa3I0KEeHUE TMEePOKCHIA
BOJIOpOJA B MPUCYTCTBUM KaTaaU3aToOpa, MOJEIH KPUCTAUIMYECKUX PEIIETOK, MPOBEAECHUE PEaKUidi HOHHOTO
oOMeHa, ompe/eleHNe Cpebl PACTBOPOB C MOMOIIBIO MHANKATOPOB, U3YUCHHUE BIUSHHS PA3IMYHBIX (AaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuueckasi xummusi.

[Tonoxenue HemeraiuioB B llepmoamdeckoin cucreme xumudeckux snemeHtoB .M. MenaeneeBa u
OCOOEHHOCTH CTPOCHHS MX aToMOB. DU3WYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETa/IOB (Ha
npuMepe KUCiaopoa, cepsl, hocdopa u yriepoaa).

Bomopon. [Monyuenue, ¢puzndeckue u XUMHUYECKHE CBOWCTBA: PEAKIMHM C METa/NIaMH U HEMETaJUIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ apuabl. TOIIMBHBIE DIIEMEHTBHI.



lanorensl. Haxoxnaenue B mpupojae, cnocoObl MONydyeHUs, (U3NYEeCKue M XUMHUYECKHE CBOWCTBA.
I'anorenoBogopoasl. Baxnelmme KucIopoacoiepKaliie coeauHeHus ranoreHoB. JlaGopatopHble U
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTY4YeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U UX COeAMHEHUH.

Kucnopoa, o3oH. JlabopaTopHble U HMPOMBIIIICHHbIE COCOOBI MOMyYeHHUs Kuciaopoaa. duzmueckue u
XUMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPO1a U 030HA. OKCHUJIBI U IEPOKCHIBI.

Cepa. Haxoxnenwe B mpupoae, cnocoObl TMONXy4eHUs, (PU3NUECKHEe U XHUMHYECKHE CBOMCTBA.
Ceposogopon, cynbduasl. Oxcun cepsi(IV), okcua cepwi(VI). CepHucras u cepHas KUCIOTHI M MX COJIH.
OcobeHHoCTH CBOMCTB cepHOil KHCIOTHL. [IpumMenenune cepsl U €€ COeAMHEHU.

A3zot. Haxoxzaenue B mpupoje, croco0bl moiaydeHus, Gu3nyecKue U XMMUYeCKUe CBOMCTBa. AMMMUAK,
HUTPUABL. OKCHIBI a30Ta. A30THUCTAst U a30THAS KUCIOTHI U UX coii. OCOOEHHOCTH CBOIMCTB a30THOM KUCIIOTHI.
[IpuMeHeHue a30Ta u ero coeAMHEHUN. A30THBIC YI0OpPEHUS.

®ocdop. Haxoxnaenue B mnpupone, cnocoObl MOMy4YeHHs, (PU3MUECKHE W XUMHUYECKHE CBOICTBA.
®dochuast u pochun. Oxcuasl pocdopa, dochopras kuciaora u e€ conu. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHbie y1oOpeHUs.

Yrnepon, HaxoxkAeHue B mpupojie. AjuioTponHbie Moaudukanuu. Ouznyeckue U XUMUYECKUEe CBONCTBA
MPOCTBIX BEUIECTB, 00pa3oBaHHbIX yraepogoM. Okcun yraepoaa(ll), okeun yrinepona(IV), yronpHast Kuciora u
e€ conu. AKTUBUPOBAHHBINA yroiib, aacopOuusa. PysuiepeHsl, rpadeH, yriepoaHsie HaHOTpYyOku. [Ipumenenue
IIPOCTBIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, cnocoObl moydeHusi, pusndeckre u XuMuaeckue cBoictra. Oxcup
kpemHus(IV), kpemHueBas kuciora, cuiukarsl. [IpumeHenue kpemHust U ero coeauHeHuil. Crekio, ero
MOJIyYEHUE, BUbI CTEKIIA.

[Tonoxenne meraiioB B llepmogudeckoil cucteMe XUMHUYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. OOume ¢puznyeckue cBOCTBa MeTaioB. [IpuMeHneHne MeTanioB B
ObITY 1 TexHUKe. CIUTaBbl METAJUIOB.

ONEeKTPOXUMHMUYECKUI psiil  HampspkeHud MeramioB. OOmme crnocoObl  MOJNyYeHHMsT MeTalIoB:
TUIPOMETAUIYprisi, MUPOMETATyprusi, anekTpomerautyprus. [lonstue o xoppo3uu MeramioB. CrnocoOsbl
3alUTHI OT KOPPO3HUH.

Obmas xapakrepuctuka metamuioB [A-rpynmel Ilepuonnyeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB.
Hatpuii u kanuii: nomyuenue, Gpuanyeckue M XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX
COCIMHECHU.

OObmas xapakrepuctuka MeTayuioB IIA-rpynmer Ilepuoguueckoil cucTeMbl XMMHYECKHX 3JIE€MEHTOB.
Marnuii u KanpUuil: noiaydeHue, Gu3nueckue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coeauHeHuil. JKEcTKOCTb BOABI U CLIOCOOBI €€ YCTpaHEeHHSI.

AnroMuHUI: nonydeHue, GU3NYecKue U XMMHUECKUE CBOMCTBA, NPUMEHEHUE MPOCTOrO BEIIECTBA U €T0
coeiuHeHU. AMoTepHbIe CBOMCTBA OKCUIA U THAPOKCH/IA AFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmiass xapakTepucTHka MeTaioB noOouHbelx mnoxarpynn (b-rpynm) Ilepuonnueckoit cuctembl
XUMHUYECKHX JIEMEHTOB.

duznyeckue U XUMHUYECKUE CBOICTBa Xpoma M ero coeAuHeHuid. Okcunpl U rugpokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl U TuXpoMaThl, UX OKUCIUTENbHBIE cBOMcTBa. [lomydeHue n nmpumeHeHue
Xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBAa MapraHua M €ro coeIuHeHuil. Baxneillme coeauHeHus
mapranua(ll), mapranna(IV), mapranna(VI) m mapranna(VII). Ilepmanranar kanus, €ro OKHCIUTEJbHbBIE
CBOMCTBA.

Ou3nyYecKue W XUMHUYECKUE CBOMCTBA Kejie3a W €ro coenuHeHUW. OKCHIIbI, THUAPOKCHUIBI U COJIH
xene3a(Il) u sxeneza(Ill). [TonydyeHne u mpuMeHeHUE KeJe3a U ero CIIIaBOB.

®u3nYeCcKue U XMMHYECKHE CBOMCTBA MeIu U €€ coenuHeHu. [lonydeHne m mpuMEeHEeHHe Meau U €€
COCIMHECHUM.

[uuk: monyuenue, puznyeckne 1 XUMHUYECKHUE CBOMCTBA. AM(OTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHAA
LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [puMeHeHne IMHKa U €ro COeTMHEHUI.

DKcriepuMEeHTAIbHbIE METO/Ibl U3yYEHHS BELIECTB U UX MPEBPAIICHUI: U3yuyeHue o0pa3oB HEMETAIJIOB,
ropeHue cepsl, Qocdopa, xeneza, MarHusg B KUCIOPOJAE, HM3ydeHHE KOJUIEKIMHU «MeTauibl U CIUIaBbI»,
B3aMMOJICIICTBUE IIEIOYHBIX U IIEIOYHO3EMENIbHBIX METa/NIOB C BOJOW (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), B3aUMOJICHCTBHE IIMHKA M JK€Jle3a C pPacTBOpPAMHU KHUCIOT M ILeNOoYel, KaueCTBEHHbIE
peaxkiuy Ha HEOpraHUYeCKUe aHUOHbI, KAaTUOH BOJOPO/Ia U KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE THIPOKCHIOB
QIIOMMHMS M IIMHKA C PAacTBOPAMU KHUCJIOT M ILNEJIOYEH, pElIEHHE SKCIEPUMEHTAJIBHBIX 3a7ad IO TeMaM



«["anorens», «Cepa u e€ coeAMHEHUsD», «A30T U (pochop U Ux coequHeHUs», «MeTaIbl IJIaBHBIX MOATPYII,
«MeTauiel MOOOYHBIX MOATPYIIT.

XuMUA U )KU3Hb.

Ponp xumMum B oOecrieyeHHH YCTOWYMBOTO PAa3BUTHUSL deloBedecTBa. [IOHATHE O HaydHBIX METOJax
MO3HAHMSI W METOJOJIOTMM HAy4dyHOIo HucciaenoBanus. HaydyHble NpHHIMOBI OpraHU3allUd XHUMHUYECKOTO
MPOU3BOJICTBA. [IpOMBITINIEHHBIE CHOCOOBI MOMYYCHHS BAKHEHIIMX BEMIECTB (HA TMpHUMEpe IPOU3BOJCTBA
aMMHaKa, CEpHOM KHCIOThI, MeTaHosa). [IpoMblliieHHbIE CHOCOOBI MMOJIyY€HHS METalIoB U CIUJIaBOB.
XUMHUYECKOE 3arps3HCHHE OKPYKAIOMIEH Cpeabl M ero MoclHeACTBHs. Poilb XUMHUH B 00€CICUCHHH
SHEPreTHYECKOi 0e30M1aCHOCTH.

Xumusi 1 3710poBbe yenoBeka. JlekapcTBeHHbIE cpeiacTBa. lIpaBmia MCHONIb30BaHUSL JIEKAPCTBEHHBIX
npenaparoB. Pojap XMMuM B pa3BUTHH MEIULIMHBIL.

XuMHS TIAIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIE J100aBKU. Poib XuMuu B 00€CNEYCHHUH MUIICBON
0€301acCHOCTH.

Kocmernueckne n mapdromepubie cpenctBa. beiToBas xumus. [IpaBuia 6e30MacHOTO MCTIOIH30BAHUS
[pernapaToB OBITOBOM XUMHUH B MOBCEHEBHOM KU3HU.

XuMHS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENIBHBIC MaTepHalibl (IIEMEHT, OETOH).

XuMus B CebCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, Kepamuka. Marepuansl s
31eKTpoHUKU. HaHoTexHONnOTM Y.

Pacuérnpie 3amaumn.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MU 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MAcChl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOJYKTOB PEaKIIUH,
€CIIi OJIHO M3 BEUIECTB MMEET MpHUMecH, Macchl (00BbEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEaKIMU, €CIU
OJIHO W3 BEILIECTB JIaHO B BHUJAE pacTBOpa C OMNPEACIEHHOW MACCOBOM [0JEH PacTBOPEHHOIO BENIECTBA,
MacCOBOM JOJM W MOJISIPHOW KOHIIEHTPAllMU BEIIECTBA B PACTBOpE, AOJU BBIXOJA MPOJAYKTa PEaKLUHH OT
TEOPETHUYECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBsA3€M Mpu HM3ydeHHM oOIIed M HeopraHumdyeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCS Uepe3 UCIOIb30BaHNE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATHH, TPUHSITHIX
B OT/CJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmiue ecTecTBEHHO-HAY4YHbIC MOHSTHS: SBIECHUE, HAYYHBIH (DaKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KJIacCU(PUKALINSI, TEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEN b, MOJICTUPOBAHHE.

®usnka: Marepus, MUKPOMHpP, MAKpOMHUpP, AaTrOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, W30TOIBI,
PaINOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, UJICANIbHBIN ra3, (M3nuecKrue BeTHUNHBI, eAUHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xneTka, opranusm, s3KocucTema, ouocdepa, MeTaboOIU3M, MAKPO- U MUKPOIJIEMEHTHI, OCJIKHU,
KUPBI, YITIEBOJAbI, HYKJIEHHOBBIE KUCIOTHI, (PEepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TMOTOK DHEPTHH B
3KOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBINIJICHHOCTh,  METAJUIYPTUs,  CTPOUTEJIbHBIE  MaTepHAIbI,
CENIbCKOXO03SCTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBINIICHHOCTh, (hapMaleBTHUECKas MPOMBIIUICHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX IMPENapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAIOB, 3JEKTPOHHAs
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMWUUN HA YTJIYBJIEHHOM
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM € CHCTEMHO-/IEATENBHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX pE3yJIbTaTOB
OCBOEHHUSI TpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOuero oOpa3oBaHMsI BbBIIEIEHBI CJEIYIOIIHNe
COCTaBJISIONINE: OCO3HAHWE OOYUYAIONUMUCS POCCUHCKON TpakIaHCKONH WACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTA M CaMOOTIPEICTICHUIO; HATMYUE MOTHBAIIMU K OOyYEHHIO; TOTOBHOCTh H
CHOCOOHOCTH 00YYAOIIMXCSl PYKOBOJICTBOBATHCS MPUHATHIME B OOIIIECTBE NMPaBUIAMU M HOPMaMU MOBEACHHUS;
HaJu4he TMPaBOCO3HAHUSA, JKOJOTHYECKOM KYJIbTYPhI, CIIOCOOHOCTh CTaBUTh IIEIM M CTPOUTH >KHU3HECHHBIE
TUTaHBL.



JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» OTpaXaloT CHOPMHUPOBAHHOCTH OIbBITA
MO3HABATEIFHON W MPAKTUYECKOW JEATeIHPHOCTH OOYYAIOIIUXCS B MpOIEcCce peanu3alii 00pa3oBaTenbHOMI
NeSITEIbHOCTH.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHUS TMpeaMera «XUMHS» OTPaXaloT CHOPMHUPOBAHHOCTH OIbBITA
MO3HABATEIbHON U MPAKTUYECKOW NEATEIbHOCTH OOYYaloIIMXCs B Mpollecce peanus3aluy o0pa3oBaTeNnbHOM
NEeSTEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYYarONIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaXKEHHUS K 3aKOHY H
MIPABOIIOPSIKY;

MPEACTABICHUS O COIMATIBbHBIX HOPMaX U MpaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESTENBHOCTH MpPHU CO3JAHUM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBIMOJHCHUN XUMUYECKUX dKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI JPYTHX IpPU aHAIIK3e
Pa3IMYHBIX BUJIOB YU€OHOH AESTEIHHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY M HAyYHOMY HaCJIEIUI0 OTEYECTBEHHON XUMUU;

YBa)KEHHUS K MPOLIECCY TBOPUECTBA B 00IACTU TEOPUU U MPAKTUYECKOTO MPUIIOKEHUS XUMHUH, OCO3HAHUS
TOTO, YTO JaHHBIE HAYKH €CTh PE3YJbTAT JJIMTEIbHBIX HAOIIOIEHUN, KPOMOTIMBBIX SKCIEPUMEHTATBHBIX
MTOMCKOB, MMOCTOSIHHOTO TPY/ia YYEHBIX U MPAKTUKOB;

WHTEpeca M II03HABaTEJIbHBIX MOTHBOB B TOJYYCHHH M TMOCICAYIOIIEM aHaiu3e HHQOpMaluu o
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHWBATh CUTYaIlUH, CBSI3aHHBIC ¢ XMMHUYCCKUMH SIBIICHUSIMU, U IIPUHUMATH OCO3HAHHBIE
pelIeHus, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWUBATH CBOE IMOBEJICHHWE U TMOCTYNKHA CBOUX TOBAPHINEH C MO3UIIUN HPABCTBEHHBIX H
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

4) popMupoBaHuUs KYJbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTeH 370pOBOro M 0e30macHoro odpasza >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOMIofieHUsT TIPaBUJ O€30MacHOrO OOpalleHusl C BellecTBaMH B OBITY, MOBCEIHEBHOW >KU3HU, B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHMUS [EHHOCTH TPAaBWJI HMHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEICHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIOJICH;

OCO3HAHUS TOCJEJICTBUN W HENPUATHS BPEAHBIX MPUBHIUEK (YHNOTPEONEHUS ajaKOroJis, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEIOBATEIILCKON NE€ATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX ESATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4YyacTHE B PEUICHWU MPAKTUYECKUX 3a7ad COIMAIbHOW HANpPaBJICHHOCTU (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYECHHMIO Tpodeccuili pa3iTuyHOrO poAa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEMETHBIX 3HAaHUH 10 XUMUU;

YBaKEHUS K TPYAY, JIOIIM TPpy/Ja U pe3yJbTaTaM TPYIOBOH JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BHIOOpPY MHIIMBHUyaTbHOW TPaeKTOPUU 0Opa3oBaHus, Oymyiiei mpodeccuun
W pearn3anuy COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH,
HWHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) 7K0JI0OrMYeCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKU I[EIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJE KaK HMCTOYHUKY CYIIECTBOBAHMS JKU3HU Ha
3emie;

MMOHUMAaHHUS TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSTHHUE MPHUPOTHON U COLMATIBHOU CPEJIbI;

OCO3HAaHUS HEOOXOIUMOCTH WCIIOJIb30BAHUSA JOCTHIKEHUM XWUMHUU JJId  PEIICHHUS BOMPOCOB
PaIlMOHAIBHOTO TPUPOIOIOIH30BAHUS;



AKTUBHOTO HENPUATHS JCHCTBUH, MPUHOCAIIMX BpPEA OKPYKAIOUIEH NPUPOJHON Cpeae, yMEHHUs
MPOTHO3UPOBATh  HEONArONpUATHBIE SKOJOTWYECKHE TIOCIEACTBUS  INPEANPUHUMAECMbIX JIEHCTBUHA H
IPEIOTBPAIATD UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpBI, OINbITA AEATEIbHOCTU
9KOJIOTMYECKON HaIpaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCA MMH B I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U
COILIMAJIEHOW MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO IPOTHBOCTOSTH UJCOIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAayKH U OOIIECTBEHHOU
IIPAKTUKU;

MOHUMAaHMs CIEeUU(PUKA XMMUU KaK HayKH, OCO3HaHUS e poiu B (POPMHUPOBAHMM PAIOHAILHOTO
HAy4YHOT'O MBIIIJICHUS, CO3/IJaHUH LIEIOCTHOTO MPEJICTABICHHS 00 OKPYKAIOLEM MUPE KAaK O €IMHCTBE MPUPOAbI
U 4YelloBeKa, B IMO3HAHWU TPHPOJIHBIX 3aKOHOMEPHOCTEH W pelleHHuH NpoOJeM COXpaHEeHUs MPHPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B OCOOON 3HAYMMOCTH XMMHUH JUISI COBPEMEHHOHN IMBHIM3AIMH: B €€ TYMaHUCTHUECKON
HaMpaBJICHHOCTU U Ba)XHOW POJIM B CO3/IaHUM HOBOI 0a3bl MaTepHaibHOM KyJIbTYpBhl, B PELICHUH TI100aIbHBIX
npobJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOH, MHUILEBOW U IKOJIOTUYECKOM
0€30IIaCHOCTH, B Ppa3BUTUU MEAULUHBI, OOECIEYEHMH YCIOBHM YCHEIIHOro Tpyda MU HKOJOTHYECKU
KOM(OPTHO KU3HU KKIOTO YIeHa OOIIeCTBa,;

€CTECTBECHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHMUs CYIIHOCTH METOJOB II03HAHHUSA, MHCIIOJIB3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh MOJyYaeMble 3HAHUS JUIsl aHAJIM3a U OOBACHEHUS SIBICHUN
OKpY’KaloIIero MUpa M HNPOMCXOIAIIMX B HEM W3MEHEHHMH, yMEHUs JeiaTh 0OOCHOBAaHHBIE 3aKIIOYEHHUS Ha
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLIUXCSI JTAHHBIX C LIEIbI0 OJYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIS PELICHUs MpoOjieM B pealbHbIX
KU3HEHHBIX CUTYalUsIX;

UHTEpPECca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K AKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHBIX cepax MpohecCHOHATFHON IeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ynbTaThl OCBOEHHS MpOrpaMMmbl 1O XHMHUHM Ha YpPOBHE CpEIHEro oOOIIero
00pa3oBaHMs BKIIIOYAIOT:

3HAYUMBIE JUIs POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIUXCSI MEXKAUCIUITIMHAPHBIE (MEXIPEIMETHBIE)
oOllleHayYHbIE TOHATHS, OTPaKalOIIME IEJIOCTHOCTh HAayyHOW KapTHHBI MHpa M CHEHU(PHUKY METOAOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, IBJIEHUE, NPOIIECC, CUCTEMA,
Hay4HbI (akT, NPUHLMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIel0BaHue, HaOII0AeHuE,
U3MEpEeHHe, SKCIIEPUMEHT U JpYyTue);

yYHUBEpcajJbHble  y4deOHble JeicTBUsA  (IIO3HaBaTellbHbIE, KOMMYHHUKATHBHbBIE, PETYJISTHBHBIE),
oOecnieunBaromye (GopMupoBaHHe  (QYHKIMOHAIBHOM TPAaMOTHOCTM M COLUMAIBHOM  KOMIETEHLIUU
oOyuaronmxcs;

CIIOCOOHOCTh 00YYaromMXCsl MCMOIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEpCaJIbHbIC YUeOHbIE ICHCTBHS B IO3HABATEILHOM U COLMAIbHON MPAKTHKE.

MertanpeameTHble pe3yJbTaThl OTPa)KalOT OBIAJCHUE YHUBEPCAJIbHBIMH YYEOHBIMHU MMO3HABATEIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYISATUBHBIMH JEHCTBUSAMMU.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe el CTBUS

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOATEIbHO (hOPMYITUPOBATh M aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTPpUBATh €€ BCECTOPOHHE;

ONpeNensaTh UEeNN JEATeTbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUM HMX JOCTHXKEHHUS, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMTOCTABJIICHHBIMHA LCIISIMU,

WCIONb30BaTh IMPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBILUICHUS: BBIACIATh XapaKTepHBIE
IMpHU3HAKU HOHATHH U YCTaHABJIIMBATh HX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIME IIOHATHA OJIA
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHU;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBJIMBATh PUUUHHO-CIEACTBEHHBIE CBSA3U MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEIyKTHUBHbIC, 110 AaHAJIOTUH), BBISABIATDH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (JOPMYTUPOBATEH BHIBOJIBI U 3aKIIIOUCHUST;

MPUMEHTh B IPOLIECCe IMO3HAHUSI HCIOJIb3yeMble B XHMHH CHMBOJMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBATH MOJICIBHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CUMBOIT) dJIEMEHTa, XUMU4ecKasi popmyrna,
YpaBHEHHE XUMHUYECKOW peaklMU — TMpPU PEHIeHUH Y4YeOHBIX IO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BAaHHBIC MOJCIBHBIC MPEACTABICHUS JUISI BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIIHA.

2) 0a30BbIe HccIe0BaTeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEIIECTB U XMMHUYECKUX PEaKLIUi;

dbopMylIupoBaTh IENM W 3aJa4d HCCIICIOBAHUS, HCIIOJIb30BAaTh IIOCTABICHHBIE M CaMOCTOSTEIHLHO
chopMyIUPOBAHHBIE BOMPOCH! B KAUECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI [J1 (POPMHUPOBAHUS THIIOTE3HI IO
MIPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIa/IETh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U IPOBEJEHUS YYEHHYECKHX HKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh YMEHUS HAOIOIATh 32 XOJIOM MPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATEH €T0 PE3yibTar,
dbopMynupoBatb O00OOIIEHHSI ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTU pE3yJIbTaTOB HCCIEI0BaHUS,
COCTaBJISATH OOOCHOBAHHBIN OTUET O MPOJICIIAHHON padoTe;

MpUOOpeTaTh OMBIT YYEHWYECKOM HCCIEeOBAaTeNIbCKOM UM TMPOEKTHOW JAESTEIbHOCTU, MPOSBIATH
CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB PpCHICHHS NPAKTHYSCKHUX 3aJad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3JIUYHBIX HMCTOYHMKAX uHGopManuu (HAy4HO-TIOMYJsipHAs JMTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIPAaBOYHBIC IMOCOOUs, pecypchl VHTepHETa), aHATU3UPOBATh WHOOPMAIIHIO
pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTUUECKU OLIEHUBATH €€ I0CTOBEPHOCTh U HEPOTHUBOPEUNBOCTD;

(dbopMyIIMpOBaTh 3aMpPOCHl U TPHUMEHATH PA3IMYHBIE METOJBI MPHU IOUCKE W OTOOpe HWH(pOpMAIHH,
HE0OXOIMMOM sl BHITIOJTHEHUST Y4EOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

MPUOOPETaTh OMBIT KCIOJB30BaHMS WH(MOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHA W Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTHMANBHYIO (opmy mpencraBieHus uHGopMmammu (CXeMbl, rpadukw,
JyarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAY4YHBIM SI3BIK B KA4eCTBE CPEICTBA IpH paboTe C XUMHUYECKOW WH(OpMAIUeH:
MPUMEHSITh MEXIpeaMeTHbIe (PU3nYecKue U MaTeMaTHUeCKHe) 3HAaKU U CUMBOJIBI, (hOpMYIIbI, a0OpeBUaTypHI,
HOMEHKJIATYPY;

HCIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHUKaTHBHbBIE YHUBEpPCATbHbIE YUeOHbIE TeiCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/AaeMOI TeMbI B XOJ€ TUAIOra W/UIHN TUCKYCCHH, BHICKAa3bIBATh
uaeu, GopMyIHpOBaTh CBOU MPEIOKEHHUS OTHOCHTEIHLHO BBITIOTHEHHMSI PE/IOKEHHOM 3a/1a4H;

BBICTYIATh C Mpe3eHTAIel pe3yIbTaTOB MO3HABATEIHLHON I€ATEIHHOCTH, TOTYYEHHBIX CAMOCTOSATEIHHO
WM COBMECTHO CO CBEPCTHHKAMU IIPH BBITOJIHEHUU XHUMHUYECKOTO JKCIEPUMEHTA, TPAKTHYECKONH PabOTHI 10
WCCJIETOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pean3aluu y4eOHOTO MpoeKkTa, U GOopMyIUpOBaTH BHIBOJBI MO
pe3ylibTaTaM TPOBEACHHBIX HCCIICIOBAHUHN IyTEM COTJIACOBAHUS TO3HMIIMA B XOJe OOCYXJICHHS W OoOMeHa
MHEHUSIMHU.

PeryisiTuBHbIE YHHBEPCAJIbHBIE YUeOHbIE IeiiCTBUS:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO TO3HABATENBHYIO JCSITENBLHOCTh, OMpEnenss e
IeMM W 3a7a4d, KOHTPOJHMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH IpEIaraeéMbIi alrOpuTM
JICHCTBHI MPU BHIMOTHEHUN YU4EOHBIX M HCCIIEIOBATEIbCKUX 3a/1a4, BRIOMpaTh Hanboee 3 HeKTUBHBINA CrIOco0
WX PEIICHUS ¢ YI4ETOM MOJTyUEHHUS HOBBIX 3HAHHUH O BEIIECTBAX M XUMUYECCKHX PEAKITHSIX;

OCYIIIECTBISATH CAMOKOHTPOJb JIEATETHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS NPOrpaMMbl MO XUMHHM Ha YIIyOJE€HHOM ypOBHE Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHMs BKIIIOYAIOT crelU(HUecKue Ui y4eOHOro mpeamera «XHMHUsS» HaydHbIE
3HAHUSA, YMEHHSA U CHOCOObI JEHCTBUN MO OCBOEHHUIO, MHTEPIpETAllMM W MpPeoOpa3oBaHUIO 3HAHUM, BHJIbI
JESTeIbHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B PAa3JIMYHBIX YUYEOHBIX CUTYyalUsX, a
TaKK€ B PEAJbHBIX JKU3HEHHBIX CUTYallMsX, CBA3aHHBIX C XMMHEH. B mporpaMMe mo XMMHH IpEeIMETHBIE
pe3ynbTaThl IPEACTABICHBI 110 TOJaM U3YYCHUS.



10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

C()OPMHUPOBAHHOCTb TPEACTABICHUI: O MECTe€ U 3HAUYCHUM OpPraHWYeCKOM XHMMUU B CHUCTEME
€CTECTBEHHBIX HAayK M €€ poJid B O0ECIICYCHUH YCTOHYMBOTO Pa3BUTHs YEOBEUECTBA B PEUICHUH IMPOOJIEM
HKOJIOTUYECKOM, SHEpreTHYeckod U NMIIEBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHalioB, HOBBIX WCTOYHHKOB JHEPrHH, B OOECIIEYCHHUU PALMOHAIBHOTO TPHPOJIONONB30BAHMS, B
(GOpMHpPOBAaHUN MHPOBO33PEHUSI M OOLIEH KyJIbTypbl 4YEJIOBEKA, a TaKKE 3KOJOrMYeCKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CpEAE;

BJIQJICHHE CUCTEMOM XHMMHYECKUX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIIME IOHATHS —
XUMHAYECKHI 3JIEMEHT, aTOM, PO U JEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOHUTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHUS aroMa, I'MOpUAu3alMsl aTOMHbBIX OpOuTaneil, HMOH, MOJIEKYJa, BaJEHTHOCTb,
3JIEKTPOOTPHUILIATEIBHOCTD, CTETIEHb OKHCICHHS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIA 00bEM,
yIJIepOaHbIA  cKeneT, (yHKUMOHAlbHAs TIpyIIa, paaukaig, CTPYKTypHble (opMynbsl (pa3BEpHYTHIE,
COKpalIEHHbIE, CKEJIETHBIE), U30MEPUSI CTPYKTYpHasi M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEPBI, TOMOJIOTHYECKUM Psil, TOMOJIOTH, YIJIEBOJLOPOJbI, KHCIOPOA- U a30TCOACPKAIUE OPraHUYECKUE
COCIMHEHMS, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon JI. . MenzaeneeBa, Teopusi CTpOe€HUs opraHuueckux seuiects A. M. bytneposa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M NPEBPALICHMS] DHEPIMU NPU XUMHUUYECKHX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAILINE B OCHOBE TOHUMAHHUS
IIPUYMHHOCTH U CHCTEMHOCTHM XMMHUYECKUX SIBJICHHUM; IIPEICTABICHHUS O MEXaHU3MaX XUMUYECKUX DPEaAKLUH,
TEPMOJUHAMHYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTAX UX NPOTEKaHUs, O B3aUMHOM BIIMSHUU aTOMOB U
TPyIIl aTOMOB B MOJIeKylaxX (MHIYKTUBHBIM W Me30oMepHbI 3¢ dektsr, opuentantsl I u Il poma);
(aKTOJIOrMUECKUE CBEJECHUS O CBOMCTBAX, COCTaBe, MOJYYEHHU M O€30I1aCHOM HCIOJIb30BAHUM BaXKHEUIIMX
OpPraHMYECKUX BEUIECTB B OBITY U NPAKTUYECKON AESITEIbHOCTH YEIOBEKAa, OOLIMX HAYYHBIX IPHUHLIUIAX
XMMHYECKOI0 MMPOU3BO/CTBA (Ha MPUMEpe MPOU3BOJCTBA METaHOIIA, IepepaboTKu He(TH);

c(OPMHPOBAHHOCTh YMEHHMU: BBISBIATH XapaKTEepPHbIE TPU3HAKKA TMOHATHH, YCTaHABIMBATH WX
B3alMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IIOHATUSA IPU ONUCAHMM COCTaBa, CTPOCHHUS M CBOICTB
OPraHUYeCKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHUII:

HCIIONB30BAaTh XUMHUYECKYKHD) CHUMBOJMKY JUII COCTABJIICHHMS MOJEKYJISPHBIX M  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEIECTB;

COCTABJIITH yYPAaBHEHMUS XUMHUYECKHX pPEaKUMA M PpaCKpbIBaThb HX CYIIHOCTb: OKHUCIIHTEIBHO-
BOCCTQHOBUTEJIbHBIX PEAKIUil MMOCPEJICTBOM COCTABJIECHUS SJIEKTPOHHOIrO OanaHca 3THX peakUui, peaxiui
MOHHOI0 00MEeHa MYTEM COCTaBJIEHMSI UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YpaBHEHUM;

U3TOTaBIMBATh MOJEIM MOJIEKYJI OPraHUYECKHUX BELIECTB Ul MIUIIOCTPAlUUd HMX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OPMHPOBAHHOCTh YMEHHUH: yCTAHABJIMBATh NPUHAMICKHOCTh M3YUYEHHBIX OPTaHUYECKUX BELIECTB IO
UX COCTaBy U CTPOEHHUIO K ONpPENeN€HHOMY KJacCy/Tpylie COEIWHEHWH, JaBaThb UM Ha3BaHUS IO
cucremarndeckoil HomeHknatype (IUPAC) u mnpuBoauTh TpUBHAIbHBIE Ha3BaHUS [UId  OTAEIbHBIX
Mpe/ICTaBUTENeH OpPraHW4YecKUX BEIIECTB (ITHJIEH, AlEeTHJIEH, TOJIyOJd, TJIUIEpPUH, ATHIEHIJIMKOIb, (EeHO,
dbopmanpaeru, aneTaibleruj, aleToH, MypaBbUHAs KUCIIOTA, YKCYCHas KHCIOTa, CTEapUHOBas, OJIEUHOBAs,
NaJbMUTUHOBAsI KHUCIIOTHI, TJIUIUH, ajlaHUH, MalibT0o3a, (PYKTO3a, aHWIMH, TUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U ApPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XMMHYECKOH CBSI3M B OPraHUYECKHX COEIMHEHUSIX
(KoBaJIeHTHasi 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJOPOAHASI CBSI3b);

c(OPMUPOBAHHOCTh YMEHHS NMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS OpraHMYEecKuX BemecTB A. M.
BytnepoBa 11 00BbsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBA
TUNWYHBIX IPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKHMX BEIIECTB: AJKAHOB, LUKIJIOAIKAHOB, aJIKECHOB,
aJIKaJIM€HOB, AJIKMHOB, apOMAaTHUYECKUX YTJIEBOJOPOOB, CIUPTOB, allbJIETHI0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
MPOCTHIX U CIIOKHBIX 3(DUPOB, )KUPOB, HUTPOCOESAMHEHUI 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, yIJIeBOI0B (MOHO-,
I~ U TOJMCaXapyuioB), WIUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEKIY HUMU YPaBHEHHUSIMH COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;



cOpPMUPOBAHHOCTh YMEHMsI TMOATBEP)KIAaTh Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIMHEHUH OT KPAaTHOCTH W TUIIA KOBAJEHTHOW CBS3U (O- U T-
CBSI3M), B3aHMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTIICBOIOPOTHOTO ChIPhs (HE(Th, TPUPOTHBIHA
ras, yrojib), CHOcoObI ero nepepadoTKu 1 MpakTUYeCKoe MPUMEHEHNE TPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh BIAJCHHUS CHCTEMON 3HAHMM O ECTECTBEHHO-HAYYHBIX METOJaxX IIO3HAHUS —
HaOJI0/ICHNH, U3MEPEHUH, MOJCIUPOBAHUH, SKCIIEPUMEHTE (pPealbHOM M MBICICHHOM) U YMEHHS MPUMEHSTh
9TH 3HAHUS,;

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTh OCHOBHBIE OIEpAIli MBICIUTEIBHON NEATEIbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEeMAaTH3aIMI0, BBIABICHHE INPUYMHHO-CICACTBEHHBIX CBSI3€H — IS
W3Y4EHHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEaKLIUi;

chOpPMUPOBAHHOCTh YMEHHUMW: BBISBISATH B3aMMOCBS3b XHMHYECKUX 3HAHUH C TIOHATHSIMH H
MIPEJICTABICHUSIMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS O0Jiee OCO3HAHHOIO MOHUMAHMS CYIIHOCTH
MaTepHaIbHOTO €IMHCTBA MHUpPA, UCIIOJIb30BAaTh CUCTEMHBIC 3HAHHS IO OPTaHHMYECKOW XUMHUH Il OObICHEHHS
Y IPOrHO3UPOBAHMUSI SIBIICHUH, UIMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCT YMEHUH: MPOBOAUTH PACUYEThl IO XMMHUYECKUM (opMyraM U ypaBHEHUSM
XUMHUYECKUX PEaKIUil ¢ UCIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH (Macca, 00bEM Ira30B, KOJIMYECTBO BEILECTBA),
XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacUEThl IO HAXOXKICHUIO XUMUYECKOU (hOPMYITBI
BEIIECTBA MO H3BECTHBIM MAaCCOBBIM JOJSIM XHUMHYECKHX JJIEMEHTOB, MPOAYKTaM CrOpaHHsl, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBAThH C MO3UIMHA IKOJIOTUYECKOM
0€30MacHOCTH TOCIEACTBUSL OBITOBOM M TMPOW3BOACTBEHHOW JESATEIBHOCTH 4YENIOBEKa, CBS3aHHOM C
nepepaboTKON BEIIeCTB, UCIOJIB30BATh MOJTYYCHHBIC 3HAHUS ISl MPUHSATUS TPAMOTHBIX pEIIeHUN MpoOsieM B
CUTYAIUSX, CBSI3aHHBIX C XUMHUCHH;

c(hOPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN SKCIEPUMEHT
(moy4yeHue U U3y4yeHUe CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKLUU YIIIEBOIOPOI0B Pa3INUHbIX
KJIACCOB M KHCJIOPOJICOAEPXKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE OSKCIEPUMEHTAIBHBIX 3aJad Io
pacro3HaBaHUIO0 OPraHUYECKUX BEIIECTB) C COOJIIOJCHUEM TpaBuil 0€30MacCHOT0 OOpalleHHs C BEUIECTBAMU U
nabopaTopHbIM 000pyaoBaHHeM, (GOPMYIUPOBATH IEJb UCCIIEJOBAHMS, MPEJACTABIATh B Pa3NIUYHON (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUII:

co0roaTh MpaBujia HKOJIOTUYECKH 11e1eco00pa3HOro MoBEACHUS B OBITY M TPYIOBOM AESITEIbHOCTU B
LEJIAX COXPAHEHUs] CBOETO 3[0POBbs, OKpYXarollled NPUPOJHOW Cpeabl U JAOCTHXKEHHS €€ yCTOWYMBOIO
pa3BHTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO JAEUCTBHUS Ha KHMBBIE OpPraHU3Mbl ONpPENEIEHHBIX OPraHMYECKHX
BEILIECTB, TOHUMas cMbIch ntokazareis [1/1K;

aHAJIM3UPOBATh L1€1€CO00Pa3HOCTh IPUMEHEHUSI OPTaHUYECKUX BELIECTB B IPOMBIIIJIEHHOCTH U B OBITY ¢
TOYKH 3PEHUS COOTHOILIEHUS PUCK-TI0NIb3A;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISAThH II€NEHANPABIECHHBIA MOUCK XMMHUYECKOW WH(pOpMaIluu B
pa3IMYHBIX MCTOYHMKAaX (HayuyHas M y4yeOHO-HayyHas JIUTepaTypa, CpeAcTBa MaccoBOl HHdopMaiuy,
WuTtepHer u aApyrue), KpUTHYECKH AaHAU3UPOBATh XUMHUYECKYI0 HWH(MOpMaluio, mnepepadarbiBaTh €€ |
HCIIOJIh30BaTh B COOTBETCTBUHU C MTOCTaBICHHON y4eOHOMU 3a/1auei.

11 KJIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

Cc(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaJbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTHU SBJIEHUN NMPHUPOJIbI, O MECTe M 3HAYEHHHM XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ poyiu B
o0ecreyeHnn yCTOWYMBOIO Pa3BUTHUS, B PELICHUHM MPOOJIEM HSKOJIOTHYECKOM, PHEpreTHUecKol W MHIIEeBOH
0€30MacHOCTH, B Pa3BUTHH MEAWIWHBI, CO3/IaHUM HOBBIX MAaTE€pPHAaJOB, HOBBIX HCTOYHHKOB JSHEPIHH, B
o0ecreYeHnn parMoHAIBHOTO MPUPOONOIb30BaHUSA, B (DOPMUPOBAHMM MHPOBO33PEHHS U OOIIEH KyIbTyphl
YeJloBeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpelie;

BIIQJICHUE CHUCTEeMON XHMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TMOHITHS —
XUMHUYECKUI 3JEMEHT, aToM, SApO aTroMmMa, M30TOMBl, AJIEKTPOHHAs 000J04YKa aTomMa, S-, p-, d-aTOMHBbIE
opOuTay, OCHOBHOE M BO30YXAEHHOE COCTOSIHHMS aTOMa, TMOpUIN3aIHsl aTOMHBIX OpOHUTajIel, MOH, MOJIEKYa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHCJIEHMsS, XUMHYECKas CBs3b (KOBaJleHTHas, MOHHaf,
MeTaJT4ecKasi, BOJAOPOIHAs), KPHUCTAUIMUECKash peréTka, XUMHUYECKas pPEeaklus, PacTBOP, SJICKTPOIHTEHI,



HEIJIEKTPOJIUTBI, JJEKTPOJIUTHYECKAsT JAMCCOLMALHNs, CTENEeHb JUCCOLMAlWU, BOJOPOIHBIN IOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM I(PPEKT XUMHUYECKOW pEeaKlHud, CKOPOCTh XMMHYECKOW peakIuw,
XMMHUYECKOE PaBHOBECHE; TEOPHUH U 3aKOHBI (TEOPHS AJIEKTPOJUTUYECKOM AUCCOIMALMU, TEPUOIUYECKHI
3akoH JI.M1. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MIPEBPAILICHHS SHEPTUU TTPU
XUMHUYECKHUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JCHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JISKALME B OCHOBE MOHMMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE MPEJCTABICHUS O CTPOSHUH BEILIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIIPHOM M HAJIMOJICKYJISIPHOM YpPOBHSIX; NPEACTABICHHUS O MEXaHU3MaX XUMHUYECKHUX pEeaKIui,
TEPMOJMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX MX IIPOTEKaHUs, O XUMHUYECKOM pPaBHOBECUHU,
pacTBOopax W AWCIEPCHBIX CHCTeMax; (aKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MONYYCHHH U
0€30MacCHOM HCII0JIb30BAHUN BAKHEHMIIIUX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU JEeSATENbHOCTU
YeNIoBeKa, OOIIMX HAYYHBIX MPUHITUIAX XUMHUECKOTO MPOU3BOICTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBISBJISATH XapaKTepHble MPU3HAKK TMOHSTHUN, YCTaHABJIMUBATH UX
B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIUE TMOHSTHUS IPU OMNUCAHUM HEOPTaHWYECKUX BEIIECTB M HUX
MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOJIb30BATh XUMHUECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (OPMYIT BEIICCTB
M ypaBHEHUH XUMHUYECKHUX peakiui, cucreMarndeckyto HoOMeHKIaTypy (IUPAC) u TpuBHabHBIE Ha3BaHUS
OTJIETIbHBIX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHUS OMPENEATh BAICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB B
COCIMHEHMSIX, BHJI XHUMHUYECKON CBsI3M (KOBAJICHTHAs, HOHHAs, MeETaUIMuecKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKOMN pEelIETKH KOHKPETHOTO BELIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHSI OOBSCHSATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJIa XUMHUYCCKOU CBSI3H H
TUMA KPUCTAJUIMYECKOM pPEmETKH, OOMEHHbIH M JOHOPHO-aKIEHNTOPHBIA MEXaHU3Mbl 00pa3zoBaHUS
KOBAJICHTHOM CBS3U;

chOpMUPOBAHHOCTh YMEHHUMN: KiIacCU(ULIMUPOBATH: HEOPraHWYECKHME BEIIecTBa IO HUX COCTaBy,
XUMHUYECKHAE PEAKIIMU IO PA3IMYHBIM TpPU3HAKaM (YHUCIy M COCTaBY PEArMpYIOIIMX BEIIECTB, TETIOBOMY
s deKTy peakuuu, U3MEHEHHIO CTEIEHEH OKHUCIICHHUS 3JIEMEHTOB, OOpPaTUMOCTH, yYacTHIO KaTalu3aTropa |
IpYTHE); CAMOCTOSATEIHHO BHIOMpATh OCHOBAHHS W KPUTECPUHU JUISI KIACCU(PUKANUN H3y4aeMBIX BEIIECCTB H
XUMHUYECKUX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICT Tepuoandeckoro 3akoHa J[. W. MenneneeBa wu
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTepPU30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XMMHUYECKHX
3JIEMEHTOB NEPBOro—4yeTBEPTOro nepuonos llepuonnueckon cucremsl .M. Menzaeneesa, UCIoab3yst TOHATHS
«OHEPreTHYECKHUE YPOBHH», «IHEPreTUYECKUE IMOTYPOBHUY», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE W
BO30Y)KIEHHOE HHEPreTHUYECKHE COCTOSHHUS aToMa»; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XMMHYECKHUX DJEMEHTOB W HX COCIWHEHUM Mo mnepuojgam M rpynmnam Ilepuommueckoit cucremsr [[. .
MenpeneeBa, BalleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHSI X DJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUM: XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHUE TE€HETHMUYECKOW CBSI3M MEXIYy HEOPraHMu4eCKUMU
BEIIIECTBAMH C IMOMOIIHIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUSI PACKPBHIBATh CYIIHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil
MOCPEJICTBOM COCTABJICHHUSI DJICKTPOHHOTO OallaHca ATUX peakIHil; peakiuii HOHHOTOo OOMeHa MyTEM
COCTABJIICHMS] MX TIOJHBIX U COKpPAIIEHHBIX MOHHBIX YPAaBHEHUMW; peakUWil TUApOJu3a; peakiui
KOMILIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHHS ),

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUil ¢ yu&éToM
WX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep MU3MEHEHUsSI CKOPOCTH XUMHUYECKON PEaKIuu B 3aBUCUMOCTH OT
pa3nMYHBIX (DAKTOPOB, a TaKXKE XapaKTep CMEUICHUS XMMHUYECKOTO PAaBHOBECHUS MO BIUSHUEM BHEIIHUX
BozaeiicTBuil (mpuHuumn Jle lllarense);

chOpPMUPOBAHHOCTh ~YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pEaKIUuH, Jiekalue B OCHOBE
MPOMBIIIJICHHOTO TOJTYyYEHUs CEPHOM KHCIOThI, aMMHaka, OOIIHe HaydHbIEe MPHUHIUIBI XUMHUYECKHUX
MIPOU3BO/JICTB; 11eJIeco00pa3HOCTh MPUMEHEHHUs HEOPTraHMYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTH BIAJICHUS CHCTEMOU 3HAHUN O METOJaX HAyYHOTO MO3HAHMS SBICHUH MPUPOIBI —
HaOII0JIeHNe, W3MEpPEHUE, MOJCITUPOBAHME, SKCIIEPUMEHT (pEabHBId M MBICICHHBIN), HCIOJIb3yeMBbIX B
€CTECTBEHHBIX HayKax, YMEHHUS MPUMEHSATh ATH 3HAHUS MPU IKCIEPUMEHTAIBHOM HCCIEIOBAaHUU BEIIECTB U



U1 OOBSCHEHUS XUMHUECKUX SBJICHHM, UMEIOLUX MECTO B MPUPOJE, MPAKTUUECKON e TEIbHOCTH YeTIOBeKa U
B IIOBCEIHEBHOM KU3HHU;

cOPMUPOBAHHOCTh YMEHHS BBIBISATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHMM C TOHATHSAMH U
MPECTABICHUSIMA  JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB [Isi 0ojee OCO3HAHHOTO TMOHUMAaHUS
MaTepuaibHOr0O €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUYETHI: C HCIOJB30BAHUEM TMOHATHA «MAaccoBasi OIS
BEIIECTBA B PAcTBOPE» M «MOJISIpHAs KOHLIEHTPALMS»; MAcChl BEIIECTBa MM 00bEMa rasa Mo M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB; TEIUIOBOTO A deKTa
peakluy; 3HAYEHUs BOJOPOJHOTO IIOKAa3aresis pPacTBOPOB KHUCIOT M IIEIOYEH C U3BECTHOM CTENEHBIO
JUccolaluu; Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKLUU, €CJIM OJHO U3 MCXOJHBIX BEIIECTB
JaHO B BUJE pacTBOpa C ONpeAesEHHOM MaccoBOM JoJjiell pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B H30BITKE
(MMeeT mpUMecCH ); JIOJIH BBIXOJIa MPOIYKTA PeaKInu; 00bEMHBIX OTHOIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN SKCIEPUMEHT
(mpoBeeHNE peakuii MOHHOTO 00OMEeHa, TIOJTBEPKICHIE KAa4eCTBEHHOTO COCTaBa HEOPTAaHMUECKUX BEIIECTB,
oTpesieNieHUE Cpeibl PACTBOPOB BEILECTB C MOMOIIBIO MHAUKATOPOB, U3yUEHHUE BIUSHUS PA3IUYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHYECKOM pEaKlHMH, PELICHUE HKCIEPUMEHTAIBHBIX 3a7a4 Nno TemaM «Meramel» Hu
«Hemeramnel») ¢ coOmrofeHreM MpaBuil Oe30MacHOro oOpalieHus C BeHlecTBaMH U J1a0OpaTOPHBIM
obopynoBanueM, (HOpPMYJIHPOBATh IEIb HWCCICIOBAHMS, MTPEICTABISTh B Pa3IUYHON (QopMe pe3yiabTaThl
SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUJiIa TIOJIH30BAHUS XMMHYECKON TTOCYIO0H U JTabOpaTOPHBIM
o0opynoBaHuEM, OOpaleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMUSMH T10 BBIMOJIHEHUIO TAOOPATOPHBIX
XUMHUYECKUX OIBITOB, YKOJIOTHYECKHU 1I€I€CO00pa3HOTO MOBECHUS B OBITY U TPYIOBOM JIE€SATEIBHOCTH B LIEISAX
COXpaHEHHUsI CBOETO 3J0POBbsI, OKPYKArOLIEH MPUPOJHON Cpellbl U JOCTHXKEHHUSI €€ YCTOMYMBOIO pa3BUTHS,
OCO3HABaTh ONACHOCTh TOKCHUYECKOrO JIEUCTBUS HA JKUBBIE OPraHU3Mbl OMNPEACIIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHUMAs cMbica nokazarens [1/1K;

c(OPMHUPOBAHHOCTh YMCHHI: OCYIICCTBISTH IIEJICHANPABICHHBIA TOMCK XMUMHUYECKOW WH(POpPMAIUU B
pa3IMYHBIX HMCTOYHHMKAaX (HaydyHas H ydeOHO-Hay4yHas JIUTepaTypa, CpeIcTBa MaccoBOil HHGoOpMauy,
WNuTepHer w aApyrue), KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKY0 HH(pOpMmammio, mepepadarsiBath €€ U
UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHOMN y4eOHOM 3a1a4eil.
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KTII no xumum (yriayoaennoe uzydenue)nias 10 kiaacca

No Tema ypoxka JHata n3yuenus
) o miany | (akTUYecKu

1 [Ipenmer u 3HaUEHNE OPTaHUYECKON XUMHUH, IPEACTABICHHE O MHOT000pa3uu
OpPTaHWYECKUX COETMHEHHH

> DJEKTPOHHOE CTPOCHHE aToMa Yriiepoia (OCHOBHOE U BO30YKIEHHOE COCTOSIHUS).
BanenTHBIE BO3SMOXKHOCTH aTOMa yTIIepoJia

3 XumuuecKast CBA3b B OPraHUYEeCKUX COSTMHEHMIX. MeXxaHu3Mbl 00pa3oBaHUsI
KOBAJICHTHOM CBSI3H, CITOCOOBI pa3phiBa CBS3CH

4 Teopus cTpoeHus opraHndeckux coequHeHuii A. M. bytieposa
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9 AJKaHbI: TOMOJIOTHYECKHH psif, 001mast popMyiia, HOMEHKIIATYpa U H30MepHs,
AIIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIT

10 PusndecKre U XUMUYECKHE CBOMCTBA AJIKAaHOB

11 Haxosxaenue ankanoB B mpupojae. CrocoObl mosydeHus: 1 IPUMEHEHHE aJKaHOB

12 Huknoankausl: o0mias GopMyiia, HOMEHKIATYpa U U30MEPHsl, OCOOCHHOCTH
CTPOEHWUSI 1 XHMHYECKIX CBOMCTB, CIIOCOOKI MTOITyUeHUS W TPIMEHEHUE
Pemenne pacu€THBIX 3a7a4 Ha ONpeEeTICHNE MOJIEKYISIPHON (POPMYJIBI

13 OpPTaHMYECKOTO BEUIECTBA M0 MACCOBBIM JIOJISIM ATOMOB 3JIEMEHTOB, BXOIAIINX B
ero coctaB. Cucremaruzanys 4 060011IeHHE 3HAHUI 110 TeMe
AJTKEHBI: TOMOJIOTHYECKHH psi, o0mas GopMyia, HOMEHKIATYpa, SIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTpOeHUE MOJeKyI. CTPyKTYpHas U LIUC-TPAHC-U30MEPUS
AJIKEHOB

15 DuU3NYECKUE U XUMUYECKHUE CBOMCTBA ankeHoB. [IpaBuno MapKkoBHUKOBA

16 CriocoOblI MoTy4eHUs 1 IPUMEHEHHE AJIKEHOB

17 Hpa}(TI/I"I'eCKaH pabota Ne 1 mo teme "Ilonyuenue 3TuneHa 1 U3y4eHUE €ro
CBOICTB

13 Penrenue pacu€THBIX 3a71a4 Ha OMNpeeTIeHnEe MOJIEKYISIPHON (POPMYJIBI
OpPraHMYECKOTO BEUIECTBA

19 AJNKaIueHbI: cONpsuKEHHBIE, U30JMPOBaHHbIE, KyMyJIHpoBaHHbIe. OCOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20 XUMHUUYECKHE CBOMCTBA CONPSKEHHBIX IUEHOB

21 CriocoObl MOTy4eHUs 1 IPUMEHEHHE JIKaIeHOB

2 AJNKWHBI: TOMOJIOTHYECKHH psijt, o0mias GopMyiia, HOMEHKIATYpa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYII, (PM3UUECKUE CBOWCTBA

23 XUMHUYECKUE CBOMCTBA ATKWUHOB

24 KauecTBeHHBIE peakliiy Ha TPONHYIO CBA3b

25 Crioco0bl OTy4eHUs 1 IPUMEHEHHE AJIKUHOB

26 Pemenne 3amau: pacuéTsl IO ypaBHEHUIO XUMUYECKOH peakluu

27 Cucremarusanys 1 0000IeHIEe 3HAHNUI IO TEME «AJIKAHBD)
ApEeHBI: TOMOJIOTUYECKUH psijt, o0mas popMyia, HOMEHKIIATYpa. DIIEKTPOHHOE U

28 NPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN OCH30JI1a M TOIyOJa, NX (PU3NUECKHIE
CBOICTBa

29 XUMHUUECKHE CBOMCTBA APEHOB: PEAKIIMHU 3aMEICHUS

30 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIINU IPUCOEIUHEHNS, OKHCIEHHUE TOMOJIOTOB
OeHzoua

31 Oco0EHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIa




Perenue pacy€THBIX 3324 Ha ONpeaesieHHe MOJIEKYIIIPHOH HOopMyJIbI

32 OpPraHHUYECcKOrO BEIIECTBA

33 Crioco0bl oTy4eHHs 1 IPUMEHEHHE apeHOB

34 ['eneTnueckast CBS3b MEXKAY Pa3IUHBIMU KJIACCAMHU YTIIEBOJOPOAOB

35 PaC‘Ié”ELI 10 YpaBHEHUSM XUMUYECKUX peaknnii. CucreMaruzamus u 0000meHne
3HaHUH M0 TeMe

36 [Tpupoansiii ra3. [lonyTHbIe HEQTSHBIE Ta3kI

37 KameHHBI# yTob 1 IPOIYKTHI €ro nepepadoTKH

38 Hed b u ctoco6s! e€ nmepepaboTku. [IpuMeHeHne TpoayKTOB epepadoTKH HePTH

39 I'eneTnueckast CBs3b MEXAY Pa3IMUHBIMU KJIACCAMHU YIJICBOJOPOAOB

40 I"anmoreHONpPON3BOAHBIE YTIIEBOIOPOIOB: JEKTPOHHOE CTPOCHHE; PEAKIINU
3aMeIICHUs] TaJIOTeHa

41 JleiicTBuUeE 1Ie04Yei Ha raJoreHnporu3BoAHbIe. B3aumMoaeiicTBue TurajoreHajkaHoB
C MarHueM M IIMHKOM

42 Cucrematusanys 1 0000IIeHre 3HAHUH 10 pazeny "YTaeBo1opo s

43 Kontponbrast pabora mmo Teme "YTiaeBogopost"
[IpenenbHBIE OTHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHUH psil, oOmas Gopmya,

44 CTPOEHHUE MOJICKYJI, ©30MEPHS, HOMCHKIIATYpa, KiaccuuKanus, Gu3niecKue
CBOICTBa

45 XUMHUUECKHE CBOMCTBA MPEAENIbHBIX OJHOATOMHBIX COUPTOB

46 CriocoObl OTy4eHUs U IPUMEHEHHE OTHOATOMHBIX CIIUPTOB

47 IIpocTeie 3(1)1/1p51:v HOMEHKJIATypa U U30MepHsi, OCOOEHHOCTH (PH3UIECKUX H
XUMUYECKHUX CBOWCTB

48 MHoroaTomHbIe CIIMPTBI: STNCHIITMKOIMb 1 TMIUEPHH, HX ¢uznueckue u
XHUMHYECKHE CBOMCTBA

49 CriocoObl OTY4EHUs U IPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB

50 ®DeHoN: cTpoeHNe MOJIEKYJIbI, pr3ndeckne cBoicTBa. TOKCHYHOCTH (peHoma

51 XuMu4eckre cBoicTBa (heHosa

52 Crioco0bl MoJTyueHHsl ¥ IpUMEHeHHe peHoia

53 ’ll_lpaKTI/I‘IeCKaH pabota Ne 2. Perienue skcriepuMeHTABHBIX 337124 110 TeMe

CriupTst ¥ heHombr"

54 Cucremarusauusa U 0000EHNE 3HAHUI 10 TEME

55 AJNBJIETUIBI U KETOHBI: 3JIEKTPOHHOE CTPOSHHE KapOOHWIILHOMN TPYIIIIGI;
TOMOJIOTHYECKHE PsAJIbl, 0011as hopMyna, H30MepHsi H HOMEHKJIATypa

56 AnbJIerUIbl M KETOHBI: (PU3NYECKHE CBOMCTBA; PEAKIIMH TPUCOCTUHEHUS

57 Peakiin OKHCIICHUS M KAYECTBEHHBIE PEAKIIUH AJIBJICTHIOB U KETOHOB

58 CriocoObl OTy4EHUs! albJIeTHAOB U KETOHOB

59 OHOOCHOBHBIE NpeeNIbHbIE KApOOHOBBIE KUCIOTHI, OCOOCHHOCTH CTPOCHHUS X
MOJIEKYI

60 H3oMepHs 1 HOMEHKJIaTypa KapOOHOBBIX KHCJIOT, X (PM3NUECKHE CBOWCTBA

61 XUMHUYECKHE CBOWCTBA MPEAEIBHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIOT

62 Oco0EeHHOCTH CBOMCTB MypaBbHHOM KHCIOTH. MHOroo0Opasue KapOOHOBBIX KHCIOT
OCOOCHHOCTH CBOWMCTB: HEMPECIbHBIX U apOMAaTHIeCKUX KapOOHOBBIX,

63 JUKapOOHOBBIX, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBureny BeICIINX
KapOOHOBBIX KUCIIOT

64 [loHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

65 CriocoObl oTy4eHHs 1 IPUMEHEHHE KapOOHOBBIX KUCIIOT

66 CroxHbIe 3QHUPBI: TOMOJIOTHYECKHUi psiz, 00mas hopmyna, u3oMepus 1
HOMEHKJIaTypa

67 dusnveckre 1 XUMUYECKHE CBOMCTBA A3(hHUPOB

63 Pemenue pacy€THbIX 3a7a4: IO YPAaBHEHUIO XUMUUECKON peakiuu, Ha

OIMPCACIICHUC MOHCKynﬂpHOﬁ (I)OpMy.]'IBI OpPraHnvcCKOro BCUICCTBa




HpaKTI/I‘-IeCKaﬂ pa60Ta Ne 3. Pemienue SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

69 "KapOonossle kucioTel. CrioxHble 3GUps"
70 Kupsr: ctpoenue, Gpu3nuecKue U XUMHUUECKIE CBOUCTBA (THAPOIH3)
71 OcOoOEHHOCTH CBOMCTB JKUPOB, COACPIKALINX OCTaTKN HENPEAETbHBIX )KUPHBIX
KucoT. JKupsl B mpupoje
7 Mpi1a Kak COJH BBICIIMX KapOOHOBBIX KHCJIOT, UX Motoliee aeicteue. [lonsarue o
CHHTETHICCKUX Motomux cpenctrax (CMC)
73 I'eneTrudeckas cBA3b yIieBOIOPOAOB U KHCIOPOJICOAEPKAIIUX OPraHUUECKUX
BEILIECTB
74 Pacuérhl 0 ypaBHEHUSIM XUMHAYECKHX PEAKLIUI
75 CuctemaTuszanus 1 00001IeHIe 3HAHHUN TI0 TeMe
76 OO011ast XapaKTEePUCTHKA YTIIEBOJIOB M KJIACCU(DUKAIUS YTIICBOIOB
77 MoHocaxapusl: (U3NUECKIE CBOWCTBA U HAXOXKJICHHUE B IPUPOIC
78 [IpuMeHeHne III0K03bl, €€ 3HaUeHUE B )KU3HEAEATEIIbHOCTH OpraHu3Ma
79 Jucaxapunsl: caxaposa, MajabTo3a U j1akTo3a. HaxoxneHue B mpupoze u
MIPUMEHEHHUE TUcaxapHioB
20 [Tonucaxapuasl: CTPOSHHE MaKpOMOJIEKYJI, (pu3ndeckne 1 XMMUYECKUe CBOMCTRA,
pUMEHEHHUE
81 ITonsiTre 00 HCKYCCTBEHHBIX BOJOKHAX
32 Perienue pacueTHbIX 3a1a4 Ha ONpeeNIEeHHE A0JIU BBIX0O/A IPOAYKTa PEaKUy OT
TEOPETHYECKH BO3MOKHOTO
83 CucremaTusanus 1 0000IIeHEe 3HAHUH 110 pa3ery
34 KOHTpOJ‘ILHa:I pabota o Teme "Kucnopoacoaepxaiine opraHnaecKue
COEJIMHEHUS
35 AMUHBIL: KITAaCCU(PUKAIIH, CTPOSHIE MOJIEKYII, 0011as (hopMyIa, H30Mepus,
HOMEHKJIATypa U u3uyecKre CBOHCTBA
86 XUMHUECKHE CBOUCTBA an(aTHICCKUX aMUHOB
87 AHWIHH: CTpOEHNE aHWJIHHA, OCOOEHHOCTH XUMUYECKHUX CBONHCTB aHHIIMHA
88 Crioco0bl oJTy4eHus 1 NpUMeHeHHe annaTHIeCKHX aMUHOB
29 AMHUHOKHUCIIOTBI: HOMEHKJIaTypa U u3oMepusi, puznueckue cBoiicta. OTAenbHbIE
NPEACTABUTEIH (.-AMHUHOKHUCIIOT
90 XUMHUYECKHE CBOWCTBA AaMUHOKHUCIIOT, HX OHOJIOrH4YeCKOe 3Ha4eHHEe aMHUHOKHCIIOT.
CuHTe3 U THAPONIN3 MTENTHIOB
91 Benku kak npupoHbIe MOIMMEPBI; CTPYKTYPbI OSJIKOB
92 XHUMHYECKHe CBOICTBA OEITKOB
93 A3zoTcozepKalie reTepoLrKINIecKie coeanHeHus. HyKnenHoBbIe KUCIIOTHI:
COCTaB, CTPOECHHUE U OHOJIOrHYecKast poJib
94 ’ll_lpaKTI/I‘leCKaH pabota Ne 4. Perienue skciepuMEHTANIBHBIX 33a4 110 TeMe
A3oTcoaeprKaliie OpraHnyecKue CoeAMHEHUs"
95 'll_lpaKTI/I‘leCKaH pabota Ne 5. Perenue SKCIEPUMEHTANILHBIX 327124 11O TeMe
PacrioznaBaHme opraHMYeCcKUX COeTUHEHUN"
96 KonTtposbHas padota o teme "A3oTcojepkaliie opraHnyeckie coeinHeHus"
97 OCHOBHBIE IOHATHUS] XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH B METOJIBI UX
CHHTE3a —IIOIMMEPH3AIHS] ¥ TTOJTMKOH ICHCAIHS
98 [Inactmaccel. YTunuzanus U nepepadoTKa IJIACTHKA
99 OnacToOMEpHI: HATypaJIbHbIM CHHTETHYECKUE KayuyKH. Pe3nna
100 BonokHa: HaTypanbHbIe, HCKyCCTBEHHbIE, CUHTeTHYeCKHE. [lomumepsl
CHEeUUAIbHOIO Ha3HAYCHHUS
101 ’ll_lpaKTI/I‘leCKaH pabota Ne 6. Perienune skciepuMeHTaBHBIX 337ad 110 TeMe
PacrioznaBanme macTMacc 1 BOJIOKOH"
102 | Hrorosas KOHTpOJbHAas paboTa




KTII no xumum (yriryojaenHoe uzyuenue) mis 11 kiaacca

Ne Tema ypoka Jlata uzydeHust
) o miany | (akTUYecKu

1 Atom. CocTaB aTOMHBIX Afep. XUMHUYECKUH 271eMEHT. M30Tombl 01.09.25

2 CrpoeHue 3JeKTPOHHBIX 000J04YeK aTOMOB, KBAHTOBBIE YHCIIa 02.09.25

3 Knaccudukarms XuMU4IeCcKUX 3J€MEHTOB (s-, p-, d-, f-2meMenTs) 02.09.25

4 Pacmipenenenne 3eKTPOHOB IT0 ATOMHBIM OPOHTAISIM 08.09.25

5 DNeKTpOHHBIE KOH(PHUTYpAIH AaTOMOB 3JIEMEHTOB B OCHOBHOM H BO30Y>KIEHHOM 09.09.25
COCTOSTHUH

6 ONeKTpOHHBIE KOH(PHUTYpaIF HOHOB. DJIEKTPOOTPHUIIATETFHOCTD 09.09.25

7 Tlepuonuueckuii 3akoH u Ileproanyeckas cucteMa XuMuIeckux annemeHToB . WM. 15.09.25
Menpeneesa, CBsI3b C COBPEMEHHOM TE€OpHEe CTPOSHHUS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKHX 3JIEMEHTOB B 00pa3yeMbIX UMHU 16.09.25
MIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIIaM U IIEPUOIaM

9 CucremaTuszanus 1 000011eHIE 3HAHUH 110 TEME 16.09.25

10 Buap! xumudeckoii ¢Bsi3u. MexaHH3MbI 00pa30BaHMs KOBAJICHTHOH CBSI3H. 22.09.25
Bonopoanas cBsizb. MeXMOJIEKYJISIpHBIE B3aUMOICHCTBUS

11 BaneHTHOCTP U BaJICHTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b 3IEKTPOHHOM CTPYKTYPbI 23.09.25
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM

12 IIpencraBneHns: 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTAB M HOMEHKIIATypa 23.09.25

13 BemecTBa MONEKyISIpHOTO U HEMOJIEKYISPHOTO CTPOCHHS. Tunst 290925
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA BEIIECTB

14 IlonsTHe 0 auciepcHBIX cucTeMax. IIpencraBieHne 0 KOJUIOMIHBIX pacTBOpax 30.09.25

15 HcTuHABIE pacTBOPHI: HACHIIIEHHBIE U HEHACKHIIIIEHHBIE, PACTBOPHUMOCTD. 30.09.25
Kpucrannoruapatsl

16 CriocoOBI BEIpaKeHHS KOHIICHTPAIINH PACTBOPOB 06.10.25

17 Pewienue ':?a';'[aq C UCHOJIb30BaHUEM HO??ITI/IP'I ""MaccoBas 10Ji1 pacCTBOPEHHOTO 07.10.25
BeniecTna", "MoJsipHas KOHIIEHTpalUs

18 Krnaccuduxkarysi 1 HOMEHKIATypa HEOPTaHUIECKNX BEIIECTB 07.10.25

19 Cucremaruzanuus 1 0000IEHIE 3HAHNI 110 TEME 13.10.25
KonrtponsHas padora o Temam "Ctpoenue atoma. [lepuoauueckuii 3aK0H 1

20 Ilepnognueckas cucrema Xxumudeckux anemMeHToB J. Y. Menneneesa", "Crpoenue 14.10.25
BeniecTBa. MHorooOpasue BemiecTn"
Krnaccudukarmss XMMIYeCKUX peakiiuii B HEOPraHMYECKOW U OPTaHUIEeCKON XUMUHL.

21 3aK0H COXPAHEHMs MacChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPAICHUS YJHEPTUH 14.10.25
MIPH XUMHYECKUX PEAKITHSIX

22 TemoBbie 3QPeKThl XUMUUIECKUX peakiuii. TepMoXxuMuuecKie ypaBHeHHUs 20.10.25

23 Beruucnenus no ypaBHEHUsIM XUMHUYECKUX PEAKIIUI U TEPMOXUMHUECKUM 21.10.25
ypaBHEHUSIM

o CKOpOCTh XUMHUYECKON peaKIiu, €€ 3aBUCIMOCTh OT Pa3InYHbIX (JaAKTOPOB. 21.10.25
Karanus u karanu3aTopsl

25 I'oMoTeHHBIE U TeTepOTreHHbIE PEAKIINU 27.10.25

2 HpaKTI/I‘IeCISaﬂ pa60Ta”N9 1 o Teme "BrnusiHue pa3nuYHBIX PAKTOPOB HA CKOPOCTh 78.10.25
XHUMHYECKOH peakuun

27 OO6paTtumble 1 HeOOpaTHMBbIE PEaKIii. XUMHUYECKOE paBHOBECHE 28.10.25

8 IIpaktudeckas padora Ne 2 o reme "B"HI/IHHI/IG pa3Iu4YHBIX (aKTOPOB HA 10.11.25
MOJIOKEHUE XUMUYECKOTO pABHOBECHS

29 OnexTponutndeckas auccoruanus. CuiabHbIe U c1al0ble 2IeKTponauThl. CTerneHpb 11.11.25
JUCCOLMAIIUI

30 Wonnoe npousseaeHue Bojpl. Cpena BOAHBIX pacTBOPOB. BogopoaHblil moka3arenb 11.11.25
(pH) pactBopa

31 T'uaponus coneit. Peakuuu, npoTekaroIye B pacTBOPax dJIEKTPOIUTOB 17.11.25




[Ipaktrueckas padota Ne 3 mo Teme "XuMHUeCcKHe peakUK B paCTBOPax

32 " 18.11.25
JNIEKTPOJIMTOB

33 OKHUCINTENHFHO-BOCCTAHOBUTENbHBIE Peakuru. BaxxHel e OKucInTeny u 18.11.25
BOCCTaHOBHUTEIH

34 MeTo]1 35IeKTPOHHOTO (3JICKTOHHO-MOHHOT'0) OanaHca 24.11.125

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 25.11.25

36 CuctemaTusanus 1 00001IeHIe 3HaHM 10 TeMe "XUMu4eckue peakun' 25.11.25

37 KonrtponbHas padora mmo TeMe "XuMHUIeCKue peakiun" 01.12.25
TTonoxenue HemeTawioB B [leproinueckoil cucteMe XuMUUECKUX 3J1eMeHTOB /1.

38 N. MeHneneeBa 1 0COOCHHOCTH CTPOSHUS UX aTOMOB. DH3MUECKUEe CBOWCTBA 02.12.25
HEMETaJJIOB

39 AnnoTponus HeMeTaJUIOB (Ha MpUMeEpe KUCIIOpoa, cephl, pocdopa u yriepoaa) 02.12.25

40 Bonopon: nonydyenue, puanveckre U XUMUIECKUE CBOMCTBA. [ mapu sl 08.12.25

41 l"amorensr: HaXOJKJICHHE B MPHPOJE, CIOCOOBI MOTy4YeHNUs, PUINIECKIE U 09.12.25
XHUMHUYECKHE CBOHCTBA

42 ["anorenoBogopobl. BaxkHeilre KUCIOPOACOASPKALIUE COSTUHEHNUS TAIOTCHOB 09.12.25

13 JlaboparopHsie NPOMBIIILICHHbIE CHOCOOBI MOTy4eHus TaioreHoB. [I[pumenenne 15.12.25
raJIOTeHOB U UX COeIMHEHUHI

44 ’ll'IpaKTquc'I'caﬂ pabota Ne 4. Pemenue skcriepruMeHTANTBHBIX 33724 TI0 TeMe 16.12.25

["asiorenst

45 Kucnopon: nabopaTopHsie ¥ IPOMBIIIIICHHBIE CIIOCOOBI MOMY4YeHUs, (GU3NIECKUE U 16.12.25
xumudeckue cBoiictBa. O30H. [IpuMeHeHre KUCIOpoaa U 030Ha

46 OKCHIBI U IEPOKCH/TBI 22.12.25

47 Peuienue 3aa4 pa3nuyHbIX TUIIOB 23.12.25

48 Cepua: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI OMyUYeHHs, (PU3MIECKUE H XUMIIECKUE 231225
CBOICTBa

49 CepoBoa0po, CyabhuIbl 29.12.25

50 Kucnopoaconepxamue coequaeHus cepbl. OCOOEHHOCTH CBONCTB CEPHON KHUCIOTHI 30.12.25

51 HpaKTquCKaﬁ E)aGOTa Ne 5. Pemenue skcriepuMeHTaNbHbIX 3a1a4 1o teme "Cepa n 30.12.25
e€ coeTMHEeHUs

59 ABOT: HaXOXKJIEHHE B MIPHUPO/IE, CITOCOOBI MOTYYeHUS, GU3NIECKUE U XUMUIECKIE 12.01.26
CBOIcTBa. AMMHAaK, HUTPUIBI

53 Kucnopoaconepsxkaiue coenquuenus azora. OCOOEHHOCTH CBOWCTB a30THOM 13.01.26
KHCJIOTHI

54 [IpumeHeHue a30Ta U €ro COeAMHEHMI. A30THBIE YI00OpEeHNUs 13.01.26

55 ®Dochop: HaXOXKIEHUE B IPUPOJIC, CIIOCOOBI TTOTyUeHUs, (PU3HUECKUE U 19.01.26
xuMudeckue cpoiictsa. Pochuabl u pochun

56 Oxcunsl hochopa, hochopconepxariue kucaotbl. Cou HocHOpPHOH KUCTOTHI 20.01.26

57 [Tpumenenue gocdopa u ero coequnennid. DochopHble yaoOpeHus 20.01.26

59 IIpaktuueckas padora Ne 6. Pemenune skcnepuMeHTalIbHBIX 3aa4 110 TeMe "A30T 1 26.01.26
dochop u ux coequHeHus"

59 VYraepoa: HaXOZKICHNE B MPUPOJIE, ALTOTPOIHEIE MoauduKanny; Gpusndeckue u 2701.26
XHUMHYECKHE CBOMCTBA, MPHUMEHEHNE

60 Oxkcun yraepona(1l), okcun yrnepona(IV), yroibHaast KHCIIOTa U €€ COTH 27.01.26

61 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 02.02.26

62 Kpemnnii: HaXOICHHE B NPHPOJE, CHOCOO0BI MOTyYeHHsI, PU3UUECKHE U 03.02.26
XHUMHUYECKHE CBOHCTBA

63 Oxcun kpemuusi(IV), kpeMHHEBasE KUCIIOTA, CUIIMKATH 03.02.26

64 IIpumeneHue kpeMHUsA U ero coeuHeHui. CTeKIo, ero nojayyeHue, BUAbI CTEKIA 09.02.26

65 Cucrematusanus 1 00001eHre 3HaHui o teme "Hemeramsr" 10.02.26

66 KonTtposbHas pabora no teme "Hemeramisr" 10.02.26

67 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM padOoThl, KOPPEKIIKS OMIHOOK 16.02.26




TlonoxxeHnne MeTaIIoB B Hepnozmqecxoﬁ CUCTEMC XUMHNYCCKUX 3JICMCHTOB.

68 17.02.26
OcOOCHHOCTH CTPOCHUS! 3JEKTPOHHBIX 000J04YEK ATOMOB METAJIJIOB

69 OO6ume ¢puznveckue cBoicTBa MeTayioB. [IpuMeHeHne MeTaioB B OBITY U 17.02.26
TEXHUKE

70 CnnaBsl MeTaioB. Koppo3sust MeTanioB 24.02.26

71 Pewienue 3a1a4 pa3IMyHbIX TUIIOB 24.02.26

7 DNEKTPOXUMUYECKUH psif HanpspKeHu MeTaioB. O0mmue crnocoObl MOTy4eHus 02.03.26
METaJIJIOB
OO6mas xapakTepucTuka MeTaiuioB IA-rpymnisr [lepuoauueckoii cucTeMsl

73 XUMHYECKHX 3JeMeHTOB. HaTpuii u xanuii: monmy4deHue, Gu3ndecKiue 1 XUMAIECKIe 03.03.26
CBOWCTBA, IPUMEHEHHE MIPOCTHIX BELIECTB M UX COCAMHEHHUH
Oo6mas xapakrepuctika MmetamioB [IA-rpynmst [lepronndaeckoi cucTeMsl

74 XUMHYECKHX 3JIeMEHTOB. Maranii M KaJbLIUi: TOTy4YeHne, GU3NIECKHe U 03.03.26
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BELIECTB U X COSAMHEHUHN

75 JKécTroCTh BOABI M CITOCOOBI €€ yCTpaHCHHS 10.03.26

76 ANIOMUHHIA: TONTydeHune, pr3ndeckre 1 XUMHYECKHne CBOWCTBA, TPUMEHEHNE 10.03.26

77 AmdoTepHbIe CBOHCTBAa OKCUAA U TUIPOKCUIA AIFOMHUHUS, THIPOKCOKOMITIIEKCHI 16.03.26
ATIOMUHMSI, UX IPUMCHEHHE

78 Pewienue 3aay pa3InyHbIX TUIOB 17.03.26

79 ’ll_lpaKTI/I‘leCKaH pabota Ne 7. Pemenue skcrieprMeHTANBHBIX 33724 TI0 TeMe 17.03.26

MerTasuibl riIaBHBIX moArpymn"”

20 O01mas xapakTepruCTHKa METaIOB TOOOYHBIX moarpymi (b-rpyrm) 23.03.26
IleprnoinyecKoi CUCTEMBI XMMUYECKUX 3JIEMEHTOB

81 Du3nyecKue U XUMUYECKUE CBOMCTBA XPOMA U €r0 COEIMHEHUH, UX IPUMEHEHHUE 24.03.26

32 BaxSHeﬁmHe coequHEeHNs Maprasia. [lepMaHranar kanus, €ro OKHCIUTEIbHbIE 24.03.26
CBOIfcTBa

33 ®u3nyuecKkre U XMMUYECKUE CBOMCTBA JKeJe3a U ero coeauHeHui. Ilomyuenue u 06.04.26
MIpUMEHEHHE CIIJIaBOB XKeJe3a

84 Du3nuecKkre U XUMUIECKUE CBOMCTBA MEIU U €€ COCTMHEHUH, X TPUMCHEHUE 07.04.26

35 dusnyeckre 1 XUMUYECKHE CBOICTBA IIMHKA M €r0 COeIMHEHUH, NX IPUMEHEHHE. 07.04.26
I'uApOKCOKOMILIEKCHI LIMHKA

36 ’ll_lpaKTI/I‘IeCKaH pabota Ne 8. Perienue skcriepuMeHTABHBIX 3371a4 110 TeMe 13.04.26

MerTasibl mo60YHBIX moarpymm"

87 Peuienue 3a/1a4 pa3nuyHbIX TUIIOB 14.04.26

88 O00011IeHNE M CUCTEMATH3alMs U3YUYEHHOT0 MaTepuaiia o teme "Mertasuibr” 14.04.26

89 CamocrosTenpHast pabota no teme "MeTtasis!" 20.04.26

90 AHanu3 pe3yJbTaToB KOHTPOJIbHOHN padOThl, KOPPEKIHsI OIIHO0K 21.04.26

9] Posib xumuu B obecrieueHNH yCTOWYUBOTO Pa3BUTHUS yenoBedecTsa. [loHsTHE O 21.04.26
HAaYYHBIX METOJaX MCCIEIOBaHNs BEILECTB

9 Hay4nble nprHIMITEI OpraHu3aliyi XUMHYECKOT0 IPon3BoACTBa. [IpoMbInuieHHbIE 27 04.26
CIOCOOBI TOTyYEHHsI BRKHEHIIINX BEIIECTB

93 Htorosasi KOHTpoJIbHAS paboTa 28.04.26

94 XHMHUS U 310pOBbE YenoBeKa. JIekapCTBEHHBIE CPEACTBA 28.04.26

95 Xumus nuiy. Poias XxuMun B 00ecrieueHHH MUIIEBON 0€30I1aCHOCTH 04.05.26

96 Kocmernueckue u napdhromMepHblie cpeacta. bpiToBas Xumus 05.05.26

97 XuMHS B CTPOUTENBCTBE. BakHeHIne CTpOUTENbHBIE U KOHCTPYKIIMOHHBIE 05.05.26
MaTepHrabl

98 XWMHS B CENIbCKOM X03s1iicTBe. Opranndeckre ¥ MEHEpAIbHBIE YI00peHHS 18.05.26

99 | 3aKiIOYUTENBHBINA YPOK 10 KYypPCY 19.05.26




ITPOBEPAEMBIE HA EI'D ITO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHU
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Ko .

I olllae SeMOL0 IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
poBep o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

TpeOOBaHMSI

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIKOYAET:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUH DJICMEHT, aTOM, HM30TOIIbI, DJICKTPOHHAS
o0oJi04Ka aToMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIM ATOMOB, OCHOBHOE U BO30YKIEHHOE
COCTOSIHME aTOMa, HMOH, MOJIEKYJa, BAJCHTHOCTh, 3JEKTPOOTPHUIATEILHOCTD, CTEICHb
OKHCJICHHS, XUMUYECKasi CBSI3b (O- U M-CBSA3b, KPaTHBIC CBSI3M ), THOPHIN3AINS AaTOMHBIX
opOuTasel, KpucTa/uIndecKasi peniéTtka, MoJib, MOJSpPHAs Macca, MOJIAPHBIA 00BEM,
MOJISIpHAsE ~ KOHLIEHTpalus, pacTBOpbl  (MCTUHHBIE, JUCHEPCHBIE  CHCTEMBbI),
KPUCTAJUIOTHAPATHI, YIJIEPOMHBIA CKeneT, GYHKIHOHAIbHAS TpyIa, paaukal,
M30MEphl, CTPYKTypHas ¢opmyna, U30MepHs (CTpyKTypHas, reoMmerpuyeckas (1uc-,
1.1 TPaHCH30MEpHsI), TOMOJOTMYECKUN psa, TOMOJIOTH, YIJICBOJAOPOJbI, KHUCIOPOA- H
a30TcoACpKalue COCAMHCHUA, OMOIOrMYECKU aKTUBHEIE BCIICCTBA (er'IeBO[[BI, JKHUPBI,
0enku), MOHOMEP, TIOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS,
KpPEKUHT, PUGOPMUHT, THUIIBI XUMHUYECKUX peakuuii (OKHUCIUTENBHO-
BOCCTaHOBHTEIIbHBIC, 3K30- U JHIOTEPMUYECKUE, PEAKIIMU HOHHOTO OOMEHA, TOMO- U
reTeporeHHbIe, 00paTuMble U HEOOPATUMBIE), PACTBOP, MIEKTPOIHUTHI, HEITEKTPOIHUTEHI,

AJIEKTPOJIMTHYECKAs  JUCCOIMALINS, CTEICHb JICCOIIHAIINH, OKHCITUTEIb,
BOCCTAHOBUTENIb, JJICKTPOJIHM3, CKOPOCTh XHUMHUYECKOW PEaKIUH, XHUMHUYCCKOE
pPaBHOBECHE)

TEOPUH M 3aKOHBI (TEOpHS XMMHYECKOTO CTPOCHHUS OpraHuyecKkux BemecTtB A.M.
byrnepoBa, Teopus snekTpoauTHueckoil aucconuanuu, [lepmoanueckuit 3akon J.M.
MeneneeBa, 3aKOH COXpPAaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK
XHMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE MMOHUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XHWMHWYECKHX SBIICHHI, COBPEMEHHbBIE NPEACTABICHHUS O CTPOEHUHU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.2

NpeACTaBJICHUA O MCXAaHU3MaX XUMHYCCKUX peaKHHﬁ, TCPMOANHAMUYCCKUX U
1.3 KHHCTHYCCKUX 3aKOHOMCPHOCTAX MX IPOTCKAaHUA, O XHMHUYCCKOM PABHOBCCHH,
AUCHICPCHBIX CUCTECMAX

(aKTOJOTMUECKUE CBEJCHMS O CBOMCTBAaX, COCTaBe, IOJY4YEHUHM M 0Oe30MacHOM
1.4 WCIOJIb30BAaHNN BaXHEHMIIMX HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB B OBITY H
[IPAKTUYECKOU JEATEIbHOCTH YETI0BEKA

O6H_[I/Ie HAaYYHBIC NMPHUHOUIIBI XUMHUYCCKOI'0 MPOU3BOACTBA (Ha NpuMepe Mmponu3BOJACTBA

1.5 o
CEpHOI KUCIIOThI, aMMHaKa, METaHoJIa, IepepaboTKU HEDTH)

2 CpopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC IMPpU3HAKH u B3alMOCBA3b HU3YUCHHBIX HOHHTHﬁ, MNPUMCHATH
2.1 COOTBCTCTBYIOIIUE IOHATHA MPHU ONHMCAHHUU CTPOCHUSA U CBOICTB HCOPraHN4YCCKUX H
OpraHn4YCCKUX BCHICCTB U UX HpeBpaH_[CHI/Iﬁ

B3alMMOCBSA3b XHMHUYECKUX 3HAHUH C TMOHATHSAMM U TPEACTABICHUSMHU JIPYTUX
2.2 npeiMeToB JUIsi  Oojieeé  OCO3HAHHOTO TOHUMAaHHUS U OOBSCHEHHS CYIIHOCTH
MaTEpUAIbHOTO €JUHCTBA MUpA
3 CchopMupoBaHHOCTh YMEHUS HCIIOJIb30BaTh:
HAaMMEHOBAHMSI XUMUYECKUX COEIMHEHUN MEXIYHAPOJHOIO COI03a TEOPETHUECKON U
3.1 HpHKHaHHOﬁ XUMHHU U TPUBHUAJIBHBIC Ha3BaHUA BCUICCTB, OTHOCAIINXCA K M3YUCHHBIM
KJIaccaM OpPraHUYeCKUX U HEOPTaHUUYECKUX COEANHEHUN
XUMHAYECKYI0 CHMBOJMKY JJISi COCTaBJIEHUS (OPMYNI HEOPraHWYECKHX BEIECTB,
3.2 MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hopmyI
OpPraHUYECKUX BEILECTB




CchopMupoBaHHOCTh YMEHUS KIaCCU(PUIIMPOBATE!

4.1

HCOPraHN4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BI:I6I/IpaTI> OCHOBAaHHA U KPUTCpUU [JId
I(J'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4eCKrC BEOICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHsI W KPUTCPUH JJIA
K.HaCCI/I(bI/IKaL[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00OBCKTOB

4.3

[0 pa3IW4YHbIM IpU3HaKaM (YUCIYy M COCTaBy pEarupyrolluX BELIECTB, TEIJIOBOMY
addexTy peakiym, I3MEHEHUIO CTEIeHEH OKUCIICHHS JIEMEHTOB, OOPaTIMOCTH PEaKIHH,
YUYacTHUIO KaTalu3aropa)

ChopMHUpPOBAaHHOCT, YMEHHSI XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y)XIEHHOM COCTOSIHMM) M HMOHOB XHUMHYECKHX 3JeMeHToB 1 — 4
nepuoioB [lepronnueckoit cucremsl J[.M. MeHnieneeBa u Ux BaJICHTHBIE BO3MO>KHOCTH,
WCIIONB3Ys OHATHS §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN, SHEPIreTUUECKHUE YPOBHU

ChopmupoBaHHOCTE yMEHHSI OOBSICHITH 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHU 10 epUoIaM U TpyInaM

ChopMupoBaHHOCTh yMEHHSA COCTaBISATh YPaBHEHHS XUMHUYECKMX pEaKIHi u
PacCKpbIBaTh UX CYIIHOCTD:

7.1

7.2

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MoCcpcaACTBOM COCTaBJICHUA
QJICKTPOHHOI'O OajaHca dTHX peaKHHﬁ

YpPaBHCHU peaKI_II/Iﬁ Pa3JIMYHBIX THUIIOB; ITIOJIHBIC U COKpaH_[éHHbIe YpaBHCHUA peaKHI/Iﬁ
MOHHOTI'O O6M€Ha, YUUTBIBasA YCJIOBHUSA, IIPHU KOTOPBIX 3TH PEAKIHUU UAYT J0 KOHIIA

7.3

peakuui THIPOJIN3a, peakuuit KOMILIEKCO0Opa30BaHus (Ha npuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:

8.1

8.2

Ha KOHKDPETHBIX IpPUMEPAX XapakTep 3aBUCUMOCTU PEAKLMOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHUH OT KPaTHOCTU M THUIIA KOBAJIEHTHOH CBs3M (O- U T-CBS3M),
B3aMMHOTO BJIMSIHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJaxX, a TAaKXKe OT 0COOEHHOCTEH
peain3alvy pa3IMYHbIX MEXaHU3MOB [TPOTEKAHUS PEAKLIUI

XapaKTepHbIe XUMUUECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU HYKCIIEPUMEHTAMU U
3alMUCsIMU YPaBHEHUN XUMHYECKUX PEAKINI

CpopMHUpPOBAaHHOCT, YMEHHSI XapaKTEpPU30BaTh COCTaB W Ba)XHEHIIME CBOWMCTBA
BEILIECTB, MPUHAICKAIMX K OINPEAeNEHHBIM KJlaccaM W TpynnaM COEIUHEHUH
(mpocThie BemiecTBa, OKCUIBI, THAPOKCHUJIBI, COJIH; YTJIEBOJOPOABI, MPOCThIE 3(DUpHI,
CIUPTHI, (DEHOIBI, abACTUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE d(DUPHI, KUPHI,
YTJIEBO/JIbI, AMUHBI, AMUHOKHUCIIOTBI, OCJIKH)

10

CchopMupoOBaHHOCTh YMEHHUS TNPOBOAMTH PacuéThl MO XUMHYECKUM (opMmynam u
YpaBHEHUSIM XUMHYECKHUX PEAaKIMH ¢ UCTIOJIb30BaHUEM (PU3NYECKUX BEITUUMH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CIN OJJHO U3 UCXOIHBIX
BEILIECTB JAHO B BHUJE PACTBOpPa C ONPENEIEHHOM MAacCOBOW JOJIE€Hd PaCTBOPEHHOIO
BELIECTBA UJIU JIaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW WJIM 00bEMHOM J10JU, BBIX0JIa IPOAYKTA PEAKIIMH

10.3

TETI0BOTO A (deKTa peakui

10.4

00BEMHEBIX OTHOIIECHHI Ta30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA

11

12

Bnanenue cucreModl 3HaHMM O METOJAX HAYYHOI'O MO3HAHMS SIBICHUN INPUPOJBI,
HCMOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE NPUMEHATh 3TH 3HAHUS MpHU
OKCIIEPUMEHTATLHOM HCCJIEIOBAHUU BEIIECTB H JJIS OOBSCHEHHS XUMHUYECKUX
SIBJIEHUM, MMEIOIIUX MECTO B MPHUPOJE, MPAKTHUYECKOW AEATEIbHOCTH YEJIOBEKa U B
MOBCEIHEBHOM KM3HHU

CdhopMupoBaHHOCTH YMEHUSI IPUMEHSTH (MCIOIH30BATh) 3HAHMSI O COCTABE U CBOWMCTBAX
BEILIECTB I SKCIIEPUMEHTAILHON MPOBEPKU TUITOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEMN
MPOTEKAaHUs XMMHMYECKUX PpPEAKUMHA W TNPOTHO3UPOBAHMS  BO3MOXKHOCTEM  UX




OCYIIECTBIICHUS; CHCTEMHbIE XUMHUYECKHE 3HAHUS Ul OOBSCHEHUS U MPOrHO3UPOBAHUS
ABJICHUM, MMEIONIMX €CTECTBEHHOHAYYHYIO NPHPOAY; JUIsl IPHUHATHS I'PaMOTHBIX
pelieHuit mpobseM B CUTYaIMsX, CBSI3aHHBIX C XUMHEH

13

14

15

CchopMupOBaHHOCTh YMEHUS IUIAHUPOBATh W TNPOBOJAUTH XUMHUYECKHH IKCIIEPUMEHT
(moslyueHue M M3y4YEHHE CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB,
KAaueCTBEHHbBIEC PEAKIMU YIJIEBOJOPOI0B PA3JIMYHBIX KJIACCOB U KHCIOPOICOAEPKALUX
OpPraHUYECKUX BEILIECTB, PEILICHHE SKCIEPUMEHTANBHBIX 3a/ad IO Paclo3HABAHUIO
HEOPraHMYECKUX M OPraHWYEeCKHX BEIIECTB) C COOJIIOJCHHEM MpaBUi 0€30MacHOTO
oOpalleHus ¢ BelleCTBaMH U J1a0OpaTOPHBIM 000pynOBaHUEM; (OPMYJINPOBAThH LIEIH
WCCIICIOBAHMS, TPEACTABIATh B pa3IuuHOW (opme pe3yiabTaThl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTH

ChopMupoBaHHOCTh YMEHHS OCYHISCTBIIATH IIEJICHANPABICHHBINA TMOUCK XHUMHYECKON
uHbOpMAIIMKA B Pa3IMYHBIX HCTOYHUKAX (HAydHas M Y4eOHO-HAy4Has JHUTEparypa,
cpencTBa MaccoBod  umHpopmammu, cetb MHTepHeT ©W  Apyrue), KpUTHYECKH
aHATIM3UPOBATh XMUMHUYECKYI0O WH(POpPMAIHIO, TiepepadarhiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHOHN Y4eOHOM 3a1aueii

ChopMupoBaHHOCT ~ yMEHUS IPOTHO3UPOBATh, AHAIM3UPOBATH W  OIICHUBATH
MHPOPMAIMIO C TMO3ULMHA 3KOJIOTHUECKOH O€30IacHOCTH IOCHEACTBUIA OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa, CBA3aHHOW C INepepabOTKOM BEILECTB;
C(OPMUPOBAHHOCTh YMEHHUH OCO3HABATH ONACHOCTH BO3JCUCTBUS HA KHBbIE OPraHU3MBI
OHpCI[eJIéHHI)IX BCIIECCTB, IIOHHMAass CMbICII II0Ka3aTcIsd HpeﬂeHLHOﬁ HOHYCTHMOﬁ
KOHLIEHTpAllMH, U MOSICHATh Ha IIpUMepax CHOCOObl YMEHBILCHUS U IPEAOTBPALLCHUS UX
BPEIHOrO BO3AECHUCTBUS HA OPraHU3M YEJI0BEKa




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kona IIpoBepsieMblii 3JIEMEHT CO/IepPKAHUS
1 TeopeTnyecknue OCHOBbI XUMUHU
Crpoenue BemectBa. CoBpeMeHHasi MOJIeb CTPOCHHs aToMma. PacrmpesenieHue 3JeKTpOHOB IO
1.1 SHEpreTU4eckuM ypoBHsAM. Knaccudukanus XumMuueckux 3meMeHToB. OCOOEHHOCTH CTPOEHUS
) DHEPreTHUECKUX YPOBHEU aTOMOB (s-, p-, d-3neMeHTOB). OCHOBHOE M BO30YKIEHHOE COCTOSTHUS
aTOMOB. DJIEKTpOHHAas KOHPUTypalusi aToMa. BaneHTHbIE 3JIeKTPOHBI
Ilepuonuueckass cucrema xumuyeckux sjaeMeHToB J[.M. MenpaeneeBa. @uU3MYECKHI CMBICI
12 ITepuonnueckoro 3akona JI.11. Menaeneesa. [IlpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
AJIEMEHTOB M X COCAMHEHUH 10 MEepUoaaM U rpymmnam. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
IIPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUM, BBICIIUX OKCUIOB U THIPOKCUIOB
1.3 BasnieHTHOCTB. D5eKTpooTpUIIaTEIbHOCTh. CTENEeHb OKUCICHUS
Bunel xumuueckoit cBsizu (KoBaJleHTHas, MIOHHAsI, METaJTNYecKasi, BOAOPOIHAS) U MEXaHU3MBbI
14 e€ oOpazoBaHusa. MeEXMONEKYISIpHBIE B3aWMOJACHCTBHS. BemecTBa MOJCKYISIPHOTO U
' HEMOJIEKYJIIPHOTO CTpOEHUsA. THUMbl KPUCTALIMYECKUX PEETOK. 3aBHUCHUMOCTh CBOMCTBA
BEII[ECTB OT THUIA KPUCTAIUTMYECKON PEIIETKU
15 Xummnueckas peaknus. Kiaccupuranus XWMHUYECKMX pPEAaKIMd B HEOPraHMYECKOW U
OpraHMYEeCKOM XMMHUH. 3aKOH COXPAHEHHSI MacChl BEILIECTB
1.6 CkopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB
1.7 TennoBsie 3¢ ekt XUMUYECKUX peakiuil. TepMoxuMuieckre ypaBHeHUS
18 OO6parumble peaknuu. XUMHUYECKOe paBHOBecHe. DaKTOphl, BIMSIONIME HA COCTOSTHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [llarense
OnekTponuTnueckas nauccounanus. CunbHble W cinalbie 37eKTpoiauThl. Cpemaa BOIHBIX
1.9 pacTBOpPOB BEIIECTB: KHUCHas, HeWTpaibHas, mienouHas. CTemeHb aucconuanuu. Peakim
MOHHOTO 0OOMEeHa
1.10 ['unponus coneit. MonHoe mpoussenenue Boabl. Bogopoansiil mokaszarens (pH) pactBopa
CniocoObl BBIpaKEHHSI KOHIIEHTPAIIMH PAacTBOPOB: MaccoBasi JOJS PacTBOPEHHOTO BEIIECTBA,
1.11 MOJISIpHas KOHIEHTpauus. HacelllleHHble W HEHACHIIEHHBIE PAcTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapatsl
1.12 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHune BemiecTB B cCpeAax C pa3HbIM
' 3HaueHueM pH. Metozsl aniekTpoHHOrO H6aaHca
1.13 DNEKTPOIN3 PACTBOPOB U PACIIABOB COJIEN
2 OCHOBBI HEOPTraHUYECKON XUMHH
2.1 Knaccudukanus Heoprannueckux coeuHeHnii. HoMeHkI1aTypa HeOpraHn4ecKuX BEeleCTB
29 XHUMHUYECKUE CBOMCTBA BaXXHEHUIIIUX METAJUIOB (HAaTpUM, Kajauil, KalbIMi, MATHUNA, aTFOMUHUN,
) IIUHK, XPOM, JKeJe30, MelIb) U UX coequHeHnurd. OOIIre criocoObl MOTYyYEHUs METAJIOB
XWMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAILIOB (TAJIOTEHOB, CEphl, a30Ta, pocdopa, yrmepoaa
2.3 U KpEeMHHUS) U UX COCAMHEHHH (OKCHUIOB, KHUCIOPOACOICPKAIIUX KHCIOT, BOJOPOJIHBIX
COCTMHEHUH)
2.4 ['eHeTrdeckas CBSA3b HEOPTAaHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3IMYHBIM KilaccaM
25 ###Par### 1 nenTnduKanys HEOpraHMUeCKux coeIMHeHnl. KauecTBeHHbIE peakiuy Ha
HEOPTraHWYECKHUE BEIIEeCTBA U HOHBI
3 OCHOBBI OPraHUYECKON XUMUHU
OCHOBHBIE TIOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOCHHUS OpPraHWYECKUX coequHeHuil A.M.
byrnepoBa. YriepoaHslii ckeeT OpranHnueckoi MojaeKyibl. KpaTHOCTh XUMHUECKOU CBSI3U. S- U
3.1 p-cBsi3U. sp3-, sp2-, sp-THOpuaM3anmMKM OpOWTajIeii aTOMOB yriepoja. 3aBUCHMOCTb CBOWCTB
BEILIECTB OT XMMHUUYECKOTO CTPOEHHUs MOJIeKy. ['omonoru. I'omonornueckuii psan. M3zomepus u
H30MEpBI
3.2 [Tonsitue o pyHKIIMOHANBHOU Tpy1iie. OpueHTaMoHHBIE YD PEKTHI 3aMecTUTENEH
3.3 [IpencraBnenne o kiaccuuKanMu OpraHWYECKUX BemiecTB. HomeHKaTypa opraHuyecKux




COEIMHEHUN (cucTeMaTHYecKas) W TPUBUAIbHBIE HAa3BaHUs BAXKHEHIIMX NpeICTaBUTENIEH
KJIACCOB OPraHUYECKUX BELIECTB

3.4

CBoOOIHOpATUKAIBHBIA W HWOHHBIM MexXaHu3Mbl peakinuu. [loHstne o Hykneodwmie u
anekrpoduie. [IpaBuno MapkoBaukosa. [IpaBuio 3aiiiieBa

3.5

3.6

Ankanpl. XMMHYECKHE CBOWCTBA QJIKAHOB: TaJIOTCHUPOBAHUE, JACTHIPUPOBAHUE, TEPMHUECKOE
pa3NoXKEeHUe, KPEeKHHT, u3oMmepusanus, ropeHue. llomyuenune ankaHoB. LlukimoankaHsl
Crienudrika CBOMCTB IUKIOAIKAHOB ¢ MaJbIM Pa3MepOM IHKJA. Peaknuu mpucoeauHeHUus u
PaIMKaIBLHOTO 3aMEICHHUS

Ankenbl. XMMHUYECKHE CBOICTBA: PeaKIMX MIPUCOSANHEHHUS (TAJIOTeHUPOBAHNE, THAPUPOBAHHE,
THPOTAIOTCHUPOBAHNE,  THApATalus), TOPEHUS, OKUCICHHS M IOJMMEPU3aIHH.
[IpombIinTIeHHBIE U 1a00PATOPHBIE COCOOBI MOTYUYCHHUS AIKEHOB

3.7

3.8

Ankanuensl. XUMHUYECKHE CBOMCTBA alKaJIMCHOB: PEaKLUUM MPUCOETUHEHHUS (TUIPUPOBAHHUE,
raJIOrTeHUPOBaHUE), TOpeHus U nojaumepusauuu. [lomyuenue ankaaueHos

Anxunbl. XMMHUYECKHE CBOMCTBA: PeaklMy IPUCOETUHEHUS (TaJoreHupOBaHKe, I'MIpUPOBAHUE,
rupaTanys, ruIporaloreHipoBaHNe) Kak crioco0 MOoJyyeHus MOJIMMEPOB U JAPYTUX MOJIE3HbBIX
npoayKTOB. Peakiuu 3aMelenus. ['opeHue anetuiacHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU I CBapKU U pe3KH MeTauioB. [IpuMmenenue anetuieHa

3.9

Apensl. Xumu4eckne CcBOWcTBa O€H30JIa: PpEAKIMU  SJIEKTPOPHIBHOTO  3aMEIleHHS,
OpUCOEeIUHEHUsl (TUApUpoOBaHue, rajoreHuponanue). Peakuus ropeHus. OcoOeHHOCTH
XUMHYECKHX CBOWCTB Tomyosa. llomydenue OeH3oma. OCOOEHHOCTH XHMHYECKHX CBOMCTB
ctupona. Ilomumepuszanust ctuposa. CrocoObl MOJydyeHHs] W NPUMEHEHUE apOMaTHYECKHX
YIJIEBOAOPOAOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHI. XHMHUYECKHME CBOWCTBA: B3aUMOJEHMCTBHE C
HaTpUEM KaK CIOcOo0 yCTAaHOBJIEHMS HAJIWYUSA T'MIPOKCOTPYIIIbI, ¢ FaJOr€HOBOAOPOAAMHU KaK
CHoco0 MOIY4YEeHUsI pacTBOpPUTENIEH, BHYTPHU- M MEXKMOJIEKYJsIpHas Aeruaparauus. Peakuus
ropeHus. [lomyuenue »sTaHona: peakiuss OpOXKEHUS TIJIIOKO3bl, THJpaTanys STHICHA.
OTUJICHIIIMKOJIb U TJIUIEPUH KaK MPEICTaBUTENH MTPeIeIbHBIX MHOITOATOMHBIX CIIUPTOB

3.11

®enous. XuMU4eckrue cBOMCTBa (eHoMa (peaky ¢ HaTpueM, THIPOKCUIOM HaTpus, OpoMoMm).
[Tonyuenue penona

3.12

Anpaeruapl. XMMUYECKHE CBOMCTBA IMPEAEIbHBIX albJAETUAOB: THIPUPOBAHHUE;, KauE€CTBEHHbBIE
peakuMy Ha KapOOHWIBHYIO TpyMIy (peakuus «cepeOpsHOro 3epkajia», B3aUMOACHCTBUE C
ruapokcuaoM Meau  (II). Ilomyuenue mpenenbHBIX —aNbJIETHIOB: OKUCIEHHE CIHMPTOB,
rUJpaTanys ameTwieHa. AILIETOH Kak IpeacTaBUTeNb KeTOHOB. OCOOEHHOCTH peakUuu
OKHCJICHHS all€TOHA

3.13

3.14

KapOoHoBbie KHMCIOTBI. XHMMHUYECKHE CBONCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOMCTB MypaBbUHOU KHCIOTHL. [loyueHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJEHHE aJKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB,
IbJeTuA0B. Bricine npeaenbHble U HenpeaeabHble KApOOHOBbIE KMCIOTHI

Crnoxuble 3¢pupsl U xkupbl. CocOOBl MOMYYEHUSI CIOXHBIX 3pHpoB. OOpaTUMOCTh peaKIMU
srepupukanuu. I[lpumeHeHne ClIOXHBIX 3GUPOB B  NHUIIEBOM H  mapproMepHOU
IPOMBIIIICHHOCTH. JKUpbI Kak CIOKHBIE 3(UPHI TTIUIEpUHA U BBICIINX KapOOHOBBIX KHUCIIOT.
XVMHYECKHE CBOWCTBA )KHPOB: THUIPUPOBAHKE, OKUCICHHUE. [ MAponn3, Wik OMBUIEHUE, KUPOB
KaK CI10c00 MPOMBIIIUIEHHOTO MOJyYeHHUs COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBIJIA KaK COJIH
BBICIINX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKUE CBOWCTBA TIFOKO3bI: PEAKIIMU C YYACTHEM CIHUPTOBBIX W AJBJICTUIHON TPYII U
MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHWe TIIOKO3bI, €€ 3HAYeHHE B IHKHU3HEACSITEIHbHOCTU
OpraHu3ma. Jucaxapunpl: caxaposa, MajabTO3a. BoccranaBsnuBaromme u
HEBOCCTaHABIIMBAKOIIME aucaxapuabl. ['mapomu3 pucaxapuaoB. [lomucaxapuapl: Kkpaxmad,
riukoreH. CTpoeHHe MAakpOMOJIEKYJ Kpaxmaja, TJIMKOTeHa M LeJUToio3bl. dusnyeckue
CBOMCTBA KpaxMaja U LEJUTI0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmaia: TUIPOJIN3, KaYECTBEHHAs
peaknus ¢ WOJOM. XHMMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI: THUIPOJIU3, TOJy4eHHE dS(PHupoB
1esuTio036l. [loHsITHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO03a, alleTATHBIN MIETK)

3.16

AMUHBI. AMUHBI KAaK OPraHMYECKHE OCHOBAHMSA: PEAKUUU C BOJOW, KUCIOTaMH, peaKLus
ropeHusi. AHWIMH Kak MpEACTaBUTEIb apOMaTUYECKUX aMHHOB. XHMMHUYECKHUE CBOMCTBA




aHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHON BOjO#, okucienue. [lomydeHne amMuHOB
AIKWIMPOBAHUEM aMMHUAKa U BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX YIIIEBOAOPOJIOB

AMUHOKUCIOTBI U O€eNKU. AMHHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHMYECKHUE COEAMHEHUS.

3.17 OcCHOBHBIE aMUHOKHCIIOTBI, OOpa3syromiie Oeinkd. XUMHYECKHe CBOWCTBA OEJIKOB: THIPOJIU3,
JeHaTypalusi, KaueCTBEHHbIE (IIBETHBIC) peakluy Ha OeIKu
CrpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCHUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHUS MOJIEKYJL.
3.18 OcHOBHBIE ~ CIIOCOOBI  TIONYYEHHUS  BBICOKOMOJICKYJSIPHBIX  COEAMHEHHH:  peakuuu
MoJIMMEpU3aIMH U MoJIMKOHAeHcauuu. Knaccudukaius BoJIOKOH
319 ###Par### nenTudukanys OpraHMueCKUX CoeMHEHUI. Perienne sKcrepuMeHTaaIbHbIX 3a/1a4
Ha Pacro3HaBaHUE OPraHUUYECKUX BEILECTB
3.20 ['eneTnueckas CBsi3b MEXKY KJIACCAMH OPTaHUYECKUX COCTUHECHUI
4 XuUMHUs ¥ )KU3Hb
41 XuMusa B moBcenHEeBHOM >ku3HH. [IpaBmia OGezomacHoW pabOTHI C €IKUMH, TOPIOYHMH U
) TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMH OBITOBON XUMHUU
XuMHUsL M 30pOBbE. XUMHS B MEAMIMHE. XHUMHS U CEJIbCKOE XO35SMCTBO. XHMHS B
4.2 MIPOMBIIIICHHOCTH. XUMUS U SHEPreTUKa: MPUPOIHBIN U MOMYTHBIA HEPTSIHOM ra3bl, UX COCTaB U
ucnonb3oBanue. CocraB He(TH U e€ epepaboTka (IPUPOIHBIC UCTOYHHUKH YTIIEBOAOPOIOB)
XuMHST U IKOJOTHsI. XUMHUYECKOE 3arps3HEHUE OKpPYKAIOUIEH Cpeabl U €ro MOCIEICTBHUA.
43 Oxpana ruapocdepsl, mouBbl, aTMochepnl, Gopbl U (PayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
[TpoGiema 0TX0/10B U TOOOYHBIX MPOAYKTOB. AJTbTEPHATUBHBIC HICTOYHUKHU SHEPTUH
OO0mue npeacTaBIeHUs O MPOMBINUICHHBIX CHOCO0aX MOJIyYeHUsT XMMUYECKHX BEIIecTB (Ha
44 npuMepe MPOU3BOJICTBA aMMHaKa, CEpHON KUCTOTHI). UépHas u nBeTHas Metautyprus. CTekiio
' U CWIMKaTHasg MpOMBILUIEHHOCTh. [lpombliieHHass opranudeckas xumus. CbuIpp€ mis
OpraHUYECKON MPOMBIIIICHHOCTH
5 H#HtPar#H###Tunel pacu€THBIX 3a7a4
51 ###Par###PacuéTel Macchl BelecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
) Macce Ui 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB
5.2 #H##HPar###PacuéThl TerioBoro 3QQexTa peakuuu
5.3 #H##HPar###PacuéTel 00bEMHBIX OTHOILICHUH I'a30B IPU XUMHUUECKUX PEAKIIHAX
54 ###Par###Pacuérel maccel (00bE€Ma, KOJMYECTBA BEILIECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJTHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )
55 ###Par#H#Pacu€Tsl MaccoBOM WM 00BEMHOM TOTU BBIX0/1a TPOAYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOKHOTO
56 ###Par###Pacuérel maccel (00bEMa, KOITHeCTBa BGHIGCTB:’:}) MPOJyKTa PEaKINH, ECITH OTTHO M3
BEILECTB JJAHO B BUJIE PACTBOpA C ONMPEAEIEHHON MaCCOBOM JJ0JIel paCTBOPEHHOTO BEIIECTBA
57 #H##Par###PacuéTrhl c HCTIOJIb30BAaHUEM MOHATUH «MACCOBAsI 10JI5», «MOJIIPHAS
KOHIICHTPAIIUS», PACTBOPHUMOCTHY
53 ###Par#H##HaxoxneHre MoeKyIsIpHON (OpMYJbI OPraHU4YECKOI0 BEHIECTBA 110 €0 MIIOTHOCTH

1 MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOIAIIUX B €0 COCTAB, WJIH 11O MPOAYKTaM CropaHus
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