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IHOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamma 1o XuMUU Ha YPOBHE CPEIHETO 00I1ero 00pa3oBaHus
pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®enepammm», TpeOOBaHMII K pe3ysbTaTaMm
OCBOCHHMS (pefepanbHOil 00pa30oBaTENbHOM MPOTPaMMBI CPEIHEro O0OIIero
oOpazoBanusi(DOII COO0), IPEICTaBIICHHbIX B denepaabHOM
rocyjiapctBeHHOM oOpazoBaresibHOM cranjnapre COO, ¢ yuérom Konuenuuu
npernojaBanuss  y4eOHOTO  mpeamera «XuMus» B 00pa3oBaTeNbHBIX
OpraHU3aIUAX Poccuiickoit denepanuu, peaNu3yIoImx OCHOBHEIE
00pa3zoBaTeIbHbIE MMPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN «CTpaTterun pa3BUTHUs
Bocriutanuss B Poccuiickon @enepaumm Ha nepuox no 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIIEHHOTO M3y4Y€HHs 3aHMMaeT BaXKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpaszoBaHus yyammuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanusyemMoe B YCIOBUSX JudPepeHIIMPOBAHHOIO,
npouIbHOTO O00Yy4YeHUs, MPU3BAHO O0O0ECTEUUTh OO0IICOO0PA30OBATEIBHYIO U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOJUMYIO JJis
aJanTalui UX K ObICTPO MEHSIOIIMMCS YCIOBUSM KU3HHU B COLIMYME, a TaKKe
JUIsL  TPOJOJDKEHHA OOydYeHHMsT B OpraHu3auusx NpodecCHOHAIbHOrO
oOpa3oBaHMsl, B KOTOPBIX XHUMHS SIBJISIETCS OJHOM W3 TPUOPUTETHHIX
JTVCLUILINH.

B mnporpaMMme mo XuMMHMM Ha3HAYEHHUE IpeaAMETa «XHUMUSD» IOJIY4aeT
NoApOOHYI0 HHTEPHPETALMI0 B COOTBETCTBHM C OCHOBOIIOJAraroIUMHU
nonoxenusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, COAEep>KaHuUs,
pe3ynbTaToB OOy4eHHs] U TPeOOBAaHMII K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIMOJIHSAEMbIC TPOrpaMMOM MO
XUMUHU (YyHKIIHH:

e  WHPOPMAIMOHHO-METOINYECKAs, peaau3aius KOTOpO obecreynBaeT
MOJIyYeHHE MPEJCTABICHUS O IIeJISIX, COAEpPNKaHUU, OOIIeH CTpaTeruu
oOy4eHHUs, BOCIHUTAHUS W Pa3BUTHS OOYyYaIOIIMXCS CpPelCTBaAaMU
MPEAIMETA, U3YyYaeMOI0 B paMKax KOHKPETHOTO IPO(HIIS;

e OpPraHHU3alMOHHO-IJIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
ONpeNIeNIEHHE: MPUHIIUIOB CTPYKTYPUPOBAHMS M IMOCIEA0BATEIbHOCTU
M3yueHUsl yueOHOro Marepurasa, KOJMYeCTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXO0A0B K ((OPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OIIEHKH 00pa30BaTeIbHBIX JOCTIKEHUN O0Yy4aromuxcs B
paMKax UTOTOBOM arrectaniuv B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHH.



[Iporpamma a1 yriryOGIEHHOTO M3YUYEHUSI XUMUU:

e YCTaHaBIIMBA€T MHBAPUAHTHOE MPEAMETHOE COJIEpKAHUE, 00sA3aTeIbHOE
JUIsSi U3YyYEHHUs] B paMKaxX OTIENbHBIX Mpoduiel, MNpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/pa3fiesiaM Kypca;

e 1a€T MPUMEpPHOE pacrpeereHre yueOHOro BpeMEHU, PEKOMEHTyeMOro
JUISl U3YUYEHUS OTJEIbHBIX TEM;

e TpemjaraeT MNPUMEPHYIO TOCIEAOBATEILHOCTh H3YyUYEHHUS Y4eOHOTro
MaTtepuaia ¢ y4€ToM JIOTUKU TTOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBA3EH;

e Ja€T METOAMYECKYI0 HHTEPIPETALMIO LeNed U 3a4ad M3Y4YCeHUS
npeaMeTa Ha yriIyOJEHHOM ypOBHE C YYE€TOM COBPEMEHHBIX
NPUOPUTETOB B CHUCTEME  CpeAHero  ooOimero  oOpa3oBaHUs,
COJIEp)KaTeIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOEHHSI OCHOBHOI 00pa30BaTENbHOW MPOrpaMMbl CPEAHEr0 OOLIErO
oOpa3oBaHus (JUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TaKKe
C y4Y€TOM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHBIX JACHCTBUM
00y4aromIerocs: o OCBOEHUIO COAEPKaHUS MPEMETA.

[To Bcem Ha3BaHHBIM MO3UIUSM B MPOrpaMMe MO XUMUHU MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUHM Ha YpOBHE OCHOBHOTO OOLIETro
oOpa3zoBaHus. 3a TpeAellaMd YCTAaHOBJIEHHOW MPOTrpaMMON TI0 XHUMHUHU
o0s13aTeNbHONM  (MHBApUAHTHOM) COCTAaBISIONICH  cojep)kaHus  y4eOHOro
npeamera «XHUMHUS» OCTaE€TCs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBISIIONIECH, KOTOpas JOJDKHA OIpEIETsATbCSI B COOTBETCTBHM €
HaIpaBJIeHUEM KOHKPETHOTO podusis 00ydeHusl.

B coorBercTtBUM ¢ KoHuentyainbHbIMH mosiokeHusmMu PI'OC COO o
Ha3HAYEHUU NPEeIMETOB 0a30BOro W YIIYOJIEHHOIO YpOBHEH B CHUCTEME
mudGepeHITMPOBAHHOTO O0YUCHHS Ha YPOBHE CPEIHEro OoO0Iero oopa3oBaHHUS
XUMHUSL Ha YpOBHE YIIIYOJIEHHOrO W3y4Y€HHUs HaIpaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C TOCIEAYIOUIMM JTarioM MOJYyYEHUS XHUMHYECKOIro
0o0pa3oBaHUsS B paMKax HU3YUYEHHUsI CIEHHUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX  JUCHUIUIMH B By3aX W OpraHu3alUsX  CpPEHEro
npodeccroHanbHOTO O00pa3oBaHusi. B 9Toil CBs3W U3ydeHHE TMpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACUIMPEHHE U YIIIyOJieHHe
TEOPETUYECKOM U MPAKTUYECKOM TMOATOTOBKM OOYYalOlIUXCs, BBIOPABIIUX
ompenenéHHbpli  npopuib OO0ydeHHs, B TOM YHCJIE C TEPCIEeKTHBOU
MOCIICYIOIIET0 TOJYYeHHs] XUMHUYECKOro O0pa3oBaHUsI B OpraHu3alusax
npodeccuoHanbHoro oopazoBanus. Hapsay ¢ atum, B cBete TpedoBanuiit ®I'OC



COO k mnaHupyeMbIM pe3yJibTaTaM OCBOCHHS (efepaibHOil 00pa3oBaTeIbHON
porpaMMbl CpeAHEro oOIIero o0pa3oBaHUs H3y4YeHUE MpeaMera «XUMHUs»
OPUEHTHPOBAHO TAaKXE Ha pElIEHWE 3aJad BOCHUTAaHUS U COLMAIBHOIO
pa3BUTHS OOyYaroOmUXCsi, Ha (OPMUPOBAHUE Y HHUX OOIICHHTEIICKTYaIbHBIX
yMEHUM, YMEHHUI pallMOHANIM3alMK y4eOHOTO TpyJa U 00OOIIEHHBIX CIIOCOOOB
JeSITeTbHOCTH, UMEIOIINX MEXAUCIUTUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsomUMH  OpeaMera  «XUMHUS» Ha ypOBHE  YIUIyOJIEHHOIO
U3YUYCHUS SBIAIOTCS yrayOn€HHbie Kypebl — «Opranudeckas xumMus» u «Oommas
U HeopraHumyeckas xuMus». [Ipu omnpeneneHun MOAXOJ0B K OTOOpPY H
CTPYKTYpHOUM OpraHu3alliu COJEPKaHUsl ATHX KypcOB B MpOrpaMMe Mo XUMHUH
3a ocHOBY mpuHATHl nojoxeHus PI'OC COO o paznuuusix 0a30BOro u
yIayOIE€HHOTO YPOBHEW M3YUEHHUS MIPEIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckass xumusi» u «OOmas u
HEOpraHWYecKass XHUMHUSD COCTABISET COBOKYIMHOCTb MPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCSIIHUXCSA K 0a30BOMY YPOBHIO M3YUYEHUS IpeIMeTa. JTa CUCTEMa
3HAHUI TNOJIy4aeT ONPENECNIEHHOE TEOPETHUECKOE JOIOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIUN O00BEM (HaKTOIOTUYECKOTO
Matepuasna. Tak, Ha yriayOJ€HHOM YpOBHE HM3y4eHHs IpeaMera obecrieueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIUYEHHS OOBbEMA 3HAHMM O XMMHYECKHX
3JIEMEHTaX U CBOWCTBAX MX COCAMHEHMI HA OCHOBE PACIIUPEHUS U YIIIyOJICHUS
MPEICTAaBIICHUN O CTPOCHUH BEIIECTBA, XUMUUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEeaKIMid, pPacCMaTPUBAEMBIX C TOYKH 3PEHUS XHUMHUYECKOU
KMHETUKM W TEepMOJAMHAMHUKU. M3yueHue MepuoaHyYecKoro 3akoHa W
[leprognueckoit  cUCTEMBl ~ XMMHYECKHX  3JIE€MEHTOB  0Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX TMPEJICTABIECHUSAX O CTPOCHHHM aToMa.
XuMudeckasi CBsA3b OOBICHICTCS C TOYKM 3PEHUS] YHEPreTHUECKUX U3MEHEHUH
npu €€ 00pa3oBaHUM M Pa3pyLICHUH, a TAKXKE C TOUYKH 3PEHUS MEXaHU3MOB €€
oOpazoBanusi. HM3yueHue THUIOB pEaKIHUM IOMOJHSIETCS (OPMUPOBAHUEM
MPEICTaBICHUN 00 JIEKTPOXMUMHYECKUX MPOIECCaX M IEKTPOJIU3E PACILIABOB
Y pPacTBOpPOB BEUIECTB. B Kypce OpraHMyeckom XUMHUMU IIPU PACCMOTPEHUU
PEaKIMOHHOM CIIOCOOHOCTH COEJUHEHUM yaensiercss o0co0oe BHUMaHUE
BOIIpocaM 00 D3JIEKTPOHHBIX d(ddeKxTax, O B3aUMHOM BIUSHUU AaTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIhii.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XUMUHU
yIayOJE€HHOTO YpOBHSA HW3Y4Y€HHUs [UIsl KJIAcCOB OMPEAENIEHHOIO MpoQuiis
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpY M XapakTep JIOMOJHEHUH K oOIen
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHUE CMEXHBIC TPeAMEThI. TaK,
HanpuMep, B COJAEPXKAHUU MpeaMera i KIAcCOB XHUMHUKO-(PU3UYECKOTrO



npoduiisa Gosbioe 3HaUeHHE OyAyT UMETh DJIEMEHThl y4eOHOro mMaTepuaia 1o
obmeit xumuu. Ilpum u3ydeHHM mnpeaMera B JaHHOM Cllydae akIEHT OyJler
cAellaH Ha OOIIHOCTh METOJOB ITO3HAaHHs, OOLUIHOCTh 3aKOHOB W TEOpHM B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHasl Teopusi (MOJEKyJsipHas TEOpHus B
¢u3nKe), 3aKOHBI COXpPAHEHUS MacChl M JHEPTUH, 3aKOHBI TEPMOJAMHAMHUKH,
AJEKTPOJIN3A, IPEACTABIICHHS O CTPOEHUHN BEIIECTB U APYTOE.

B 1O )€ Bpems B coaep:KaHUM IIpeaMeTa Uil KIIACCOB XHMMHKO-
OunosornYecKoro nMpod st O0NBIINIA YASTbHBINA BeC OyJeT UMETh OpraHuveCcKas
xumuss. B aTOM ciydae mpenocTaBisieTcsi BO3MOXKHOCTBH Juisi  Oosee
00CTOSITEILHOTO ~ PACCMOTPEHUsI XMMHUYECKOW OpraHu3aliud KIETKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTBHI, KaK JIUMHJbI, OCTKHU, YTIEBOJbI, HYKIECHHOBBIC
KHCJIOTHI U Jpyrue. [Ipu 3ToM 3HaHUS O COCTaBE M CBOMCTBAxX MpeACTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIYXAaT OCHOBOM ISl M3y4YEHUS
CYIIHOCTH HpoueccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B mnane ¢opMupoBaHus OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHbIX METOJIOB TO3HAHUS W OMNbITa NPAKTUYECKOTO IMPUMEHEHUs
HAy4YHbIX 3HAHUU H3y4yeHUE MpeaAMeTa «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YUYEOHBIMU MPEAMETAMU, BXOALIIUMU B
cocTaB  MpeAMETHbIX  obmacteil  «EcTecTBeHHO-Hay4yHbIE  MPEAMETHIY,
«Maremaruka u uHbopmaTrka» U «Pycckuil si3pIk U tuTepaTypar.

[Tpn u3ydyeHun yuyeOHOro mpenMera «XuUMHUsS» Ha yriyOJEHHOM ypOBHE
TaK)K€, KaKk Ha YpPOBHE OCHOBHOIO M CpeIHero obmiero oOpa3oBaHus (Ha
0a30BOM  ypOBHE), 3ajgadeii  IEPBOCTCIICHHOM  3HAYUMOCTH  SIBIISCTCS
dbopMHpoBaHHE OCHOB HAayKHM XHMHM Kak 00JIaCTU  COBPEMEHHOIO
€CTECTBO3HAHUSA, IPAKTUYECKOW JEATEIIbBHOCTH YEJIOBEKa MW OJHOI0 W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemieHue 3Tod 3amauu Ha yriyOlnE€HHOM
YPOBHE W3YyUYE€HUS MPEAMETA MPEAIO0JIAracT peaqnu3altio TaKuX LeJIeH, KaK:

o (¢dopMHUpOBaHUE TPEJCTABICHUN: O MaTEPHUAIBHOM €JIMHCTBE MHpA,
3aKOHOMEPHOCTSIX W TIO3HABAEMOCTH SIBJIEHUWA NPUPOIBI, O MECTE
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ Beayllel poiud B
00eCrieYeHU YCTOWYMBOTO pa3BUTUSL UEJIOBEUECTBA: B PEILICHUU
po0IeM HKOJIOTHYECKOM, YIHEPreTUUECKON U MUIIEBON 0€30MacHOCTH,
B Ppa3BUTUM MEIMIMHBI, CO3aHUA HOBBIX MAaTEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUH, B oOecrieyeHun PalMOHAIIBHOTO
PUPOIONIONB30BaHUs, B (DOPMUPOBAHMM MHUPOBO33PEHUS M 0OIIEH
KyJbTYphl UE€JOBEKa, a TakKe OKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJTHOU CpPELE;



OCBOEHHE CHCTEMbl 3HAHHUM, JEXalMX B OCHOBE XUMHUYECKOH
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(yHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB M TEOPU XMMHH, COBPEMEHHBIX
IIPEICTABICHUN O CTPOEHUH BEILIECTBA HA Pa3HbIX YPOBHSAX — ATOMHOM,
MOHHO-MOJIEKYJIIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PeaKlui, o
XUMUYECKOM PaBHOBECHM, PACTBOPAX M JHUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIIAX XUMUUYECKOTO POU3BOICTBA;
¢opMupoBaHue y  0Oyd4arOIIMXCS  OCO3HAaHHOIO  TOHUMAaHUs
BOCTPEOOBAaHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUM ISl OOBsICHEHUS
KJIFOUEBBIX MW M MpOoOJeM COBPEMEHHOW XWMHH, JJIsi OOBSICHEHHS U
IPOTHO3UPOBAHUS  SIBJICHUH, HMEIOIIMX  ECTECTBEHHO-HAYUYHYIO
IpUPOly; TPAMOTHOTO pELIEHUs NpoOJeM, CBS3aHHBIX C XUMMEH,
MPOTHO3UPOBAHMS, aHAIW3a M OLUEHKH C MO3UIHMHA SKOJOTUYECKON
0€e30MacHOCTH  NOCJHEACTBUNA  OBITOBOM M MHPOM3BOJCTBEHHOMU
JEATENBHOCTH YEJIOBEKA, CBSI3aHHOM C XUMUYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEPEPabOTKON BELIECTB;

yrayOjieHue TMpeACTaBiIeHU O HAy4HbIX METOJax  IIO3HaHMS,
HEOOXOIMMBIX IJI1 MPUOOPETEHHUS YMEHHM OpUEHTUPOBATHCS B MHpPE
BEUIECTB U OOBACHEHUS XMMUYECKUX SBJICHHUH, MMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKOU IEATEIBHOCTH U MOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuu NepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(yHKUMNA ETOCTHON CHCTEMBI CPETHEro 00IIero o0pa3oBaHus MPU U3yYECHHUH
npeaMera «XUMHs» Ha YrayOJlI€HHOM ypoBHE 0COOyH aKTyaJlbHOCTh
IpUOOPETAIOT TaKUE LIEJU U 33/1a4H, KaK:

BOCTIUTaHHWE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHHHA TMPUPOIH,
YBOXEHHS K TMPOLECCY TBOpYECTBA B OOJACTH TEOPETHUECKUX U
MIPUKJIAHBIX UCCIIEIOBAHUIA B XUMUHU, (POPMUPOBAHIE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMA K OOYUYEHHUIO W MO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CAaMOBOCIHTAaHMIO HAa  OCHOBE  YCBOCHHS
00II[eYEeT0BEYECKUX [IEHHOCTEN;

pa3BUTHE  TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH oO0yuaromuxcsi, (opMUpPOBaHUE y HHX
CO3HATEIHPHOTO OTHOIIEHUS K CaMOo00pa3oBaHUIO W HEMPEPHIBHOMY
o0pa30BaHHIO KaK YCIOBHIO YCIENHON TpodecCHoHambHON U
OOIIIECTBEHHOH NIEATEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO M TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;



e (opMHUpOBaHHE YMEHUW M HABBIKOB Pa3yMHOI'O MPHPOOTOJIB30BaAHMS,
pa3BUTHE  DKOJIOTMYECKOW  KYJbTYpPhl, IMPUOOpETEHHWE  OIbITa
0O0IIIECTBEHHO-II0JIE3HON DKOJIOTHYECKOU eI TEIbHOCTH.

OOmiee dYMCIIO dYacoB, IMPEAYCMOTPEHHBIX IS HW3YYCHHS XHMHH Ha
yTIIyOJICHHOM YPOBHE CpeJIHEero o01iero odpazoBanus, coctapisier 204 4acoB:
B 10 xmacce — 102 yaca (3 yaca B Heznenwo), B 11 kiacce — 102 yaca (3 gaca B
HEJIEIIIO0).



COJEPXAHME OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4eCKOM XMMMH.

[IpenmMer W 3HayeHUWE OPraHUYECKOW XUMHUH, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COSAMHEHUIA.

DJEKTPOHHOE CTPOEHUE aToMa YIJIepoJia: OCHOBHOE MU BO30YKIEHHOE
COCTOsIHHs. BaJleHTHBIE BO3MOXXHOCTH aToMa yrijiepoja. XMMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. THUIbl THOPUIU3ALMK AaTOMHBIX OpOUTaNIel
yriepoaa. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOM CBsI3M (OOMEHHBIH W
JOHOPHO-AaKIENTOPHBIN). TUIBI MEepeKpbIBaHUs aTOMHBIX OpOuTaNel, o- U m-
cBs3u. OnuHapHasi, BOWHAs W TpoiHas cBsa3b. CrocoObl pasphiBa CBsI3EH B
MOJIEKYyJIaX OpraHudeckux BemiecTB. l[loHsTHe o0 CcBOOOJHOM paauKale,
HyKJIeo(uiie u anexTpoduiie.

Teopus crTpoeHuss opranumyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE TPEJCTABICHUS O CTPYKTYpe MOJIEKyJ. 3HAYE€HHE TEOPUHU
CTPOCHHUSI OPraHUYECKUX COCIMHEHUI. MONeKynspHble W CTPYKTYypHbBIE
dopmynbl.  CTpykTypHble (GOpMYJbl  pa3IUYHBIX BHUIOB: pa3BEPHYTas,
COKpaméHHas, ckeynerHas. M3omepus. Buasl wu3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpoHHbIE 3((EKTHl B MOJIEKyJIaX OpPraHMYECKUX
coeMHEHUN (MHIYKTUBHBIA U ME30MEPHBIN 2PDHEKTHI).

[IpencraBnenne o kinaccuukKanuu opraHuyeckux BeniecTB. [loHsTue o
(GyHKIIMOHATBHON rpymie. ['omonorus. I'omonornueckue PAIBL.
Cucrematnueckass HoMeHKinarypa opranndeckux coeauHenuii (IUPAC) u
TPUBHAJIBHBIE HA3BAHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHocTy U Ki1accuuKalys opraHnueckux peakiuit. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX NPEBPALLCHUI:
O3HAaKOMJIEHHE C 00pasllaMH OpPraHWYeCKHUX BEIIECTB M MaTepHallaMM Ha MX
OCHOBE, ONBITHI MO MPEBPAILCHUIO OPraHMYECKUX BEIIECTB IMPH HArpeBaHUU
(rutaByieHre, OOYIJIIMBAaHUE M TOPEHUE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYJI
OpraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankansl. 'oMonoruueckuit psj ankaHoB, oomasi Gopmysia, HOMEHKIIATypa
U H30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKAHOB,



Sp’-ruOpuaM3anys aTOMHBIX OpOMTalnel yriuepoaa, o-CBA3b. DHU3HYECKHE
CBOMCTBA AJIKAaHOB.

XUMHAYECKHE CBOMCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUs, W30MEpU3ALNH,
JETUJIPUPOBAHUS, IIUKIN3AIMU, THPOJIN3a, KpeKUHTa, ropeHus. Ilpencrasienue
0 MEXaHM3ME PEaKIUil paJuKaJIbHOTO 3aMEILICHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyuYeHHs] ¥ TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O6mass ¢opmyna, HOMEHKJIATypa W H30MEPHS.
OCOOCHHOCTH CTPOSHHMS W XHMHYECKHX CBONCTB MajblX (IMKJIOIPOIIaH,
MUKJIO0yTaH) HW OOBIYHBIX (IMKJIOTIEHTAH, IMKJIOTEeKCaH) IUKIOATKAHOB.
CnocoObI moJy4eHus U MPUMEHEHNE IUKI0AIKAHOB.

Ankensl. ['omonmoruueckuid  psig  alkeHoB, obOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYI
AJIKEHOB, SP’-TUOPHAM3alMs AaTOMHBIX OpOMTAlel yIiepoja, o- M T-CBA3W.
CrpyktypHas W reoMeTrpuueckas (IUC-TpaHC-) wu3zoMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: pPEAKUMH IPUCOEIUHEHUS,
3aMeIleHUs B O-TIOJIOKEHUE MPU TBOMHOMN CBS3H, MTOJIUMEPU3ALIMU U OKUCICHHUS.
[IpaBuno MapkoBHukoBa. KauecTBEHHbIE peakIMU HaA JIBOMHYIO CBS3b.
CnocoObI moJy4eHus U MPUMEHEHNE aJTKeHOB.

AnKagueHsl. Knaccuduxanus aJKaaUCHOB (conpspkEHHBIE,
W30JIMPOBaHHbBIC, KyMmyauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOSHHUS H
XUMHUYECKUX CBOMCTB CONPSOKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHHUeE.
[Tonmumepu3zarust conpspKEHHBIX TUeHOB. CrocoObI MOJMyYeHUs U MPUMEHEHUE
aJIKaJCHOB.

Anxunbl.  ['omomoruueckwii  psax  aldkWHOB, oOmas  dopmyda,
HOMEHKJIATYpa U M30MEPHsS. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE
MOJIEKYJ ~QJKWHOB, SP-THOpUAM3alMS aTOMHBIX OpOuTaied  yriepoja.
@u3nyecKue CBOMCTBA  alKWMHOB. XWMHYECKHE  CBOWMCTBA:  PEaKUUHU
MPUCOCIUHEHUS, TUMEPHU3AllMU W TpUMEpU3alMHU, OKHUCIeHHS. KucioTHbIE
CBOMCTBA aJKUHOB, HMEIOIIMX KOHIIEBYIO TpPOWHYIO CBA3b. KauecTBEHHBIC
peaKkIuy Ha TPOMHYO CBs3b. CIIOCOOBI MOTYUYEHUS M IPUMEHECHHUE AIKUHOB.

ApomaTtnueckue yrieBoaopojibl (apeHbl). ['oMogornyeckuii psj apeHos,
obmass  ¢dopMmyrna, HOMEHKIATypa ¥  H30MEpUA.  JJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJIbl OeH30ma. Duznueckue CBOMCTBA
apeHOB. XMMHYECKHE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMelIeHUs
B OCH30JIbHOM KOJIbLI€ U YTJIEBOJOPOIHOM pajiMKaie, peakiiui IPUCOCAUHEHUS,
OKHCIICHHE ToMojoroB OenH3oma. IlpeactaBineHne o0 OpHUEHTHPYIOMIEM
JNEHCTBUU 3aMeCTUTENIe B OEH30JIbHOM KOJIbLIE Ha MPUMEpPE aIKHUIbHBIX
paauKaioB, KapOOKCHIHHOM, THAPOKCUIBHON, aMHUHO- M HUTPOTPYIIIbI, aTOMOB



raioreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB crTupoda. l[lomumepusanus
ctupoia. CriocoObl MOTyYEHUs U IPUMEHEHUE apPOMATUYECKHUX YTIIEBOAOPOIOB.

[Ipupogueiii  ra3. IlomytHeie HedTanble Tra3pl. Hedpte u €€
npoucxoxjaenue. KameHHbI yroib U NpoAyKThl ero nepepadoTku. CrocoOsl
nepepadoTKu HeTH: MEeperoHkKa, KPEeKUHr (TEPMHUYECKHH, KaTaTUTHYECKUH),
pudopmunr, nuponus. IIpoaykTsl nepepaboTku HepTH, UX TPUMEHEHUE B
MPOMBIILJIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXIY Pa3IMYHBIMU KJIACCAMU YIJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHns] TajoreHa Ha TUIPOKCOTPYIITY, HUTPOrpymHmny, MHAHOTPYIMIY,
amuHoOrpynny. /[leficTBue Ha rajaoreHnpou3BOAHBIE BOJHOTO U CHUPTOBOIO
pactBopa uiénoun. BzauMoeicTBie AUragoreHalkKaHoOB ¢ MAarHUEM M LIMHKOM.
[lonatTne 0  METAUVIOOPTaHUYECKUX  COEOUHEHMsX.  Vcmosb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE U TpPU CUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB W UX MPEBPAILICHHI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKLUi YIIeBOJIOPOJIOB Pa3IMYHBIX KJIacCcOB (0OECIBEUMBaHUE
OpOMHOM WJIM MOJHOM BOJbI, paCTBOpa MEpMaHraHaTa Kalvs, B3aUMOJICUCTBUE
alleTWJIeHa ¢ aMMHAYHBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapyKeHHEe yTiepoJa U BOJOpPO/Ja B OPraHUYECKUX BEIEeCTBAX, MOJyYEHHUE
STUJIEHA M U3YYEHHE €ro CBOWCTB, O3HaKOMJIEHHE ¢ Kosuiekiusmu «Hedtb» u
«Yronp», ¢ oOpa3uaMH IUIACTMACC, Kay4yKOB M pE3HHbI, MOJIECIHPOBAHUE
MOJIEKYJI YTIEBOJAOPOIOB U TAIOT€HIIPOM3BOJHBIX YTIEBOAOPOIOB.

Kuciopoaconepxamue opranu4ecKue coeJMHEHHU.

[Ipenenvubie omHoaTOMHBIE cnupThl. CTpoeHHE MoOJeKyd (Ha Hpumepe
METaHoJIa W 3TaHoja). ['oMonormueckuil psia, oOwas ¢opmysna, U30MeEpus,
HOMEHKJaTypa u kiaccupukamus. DuU3MYECKUE CBOWCTBA MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSA3M MEXKIAY MOJIEKYJaMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKUUHU 3aMEIEHUs, ACTUApATALMH, OKUCICHUS,
B3aUMOJICKCTBHE C OPraHWYeCKMMH M HEOPraHMYECKHUMH  KHUCIOTAMH.
KauecTBeHHass peakuuss Ha OJIHOATOMHBIE CIHPTHI. JlelcTBHE 3TaHONA U
METaHoJIa Ha opranu3Mm uejoBeka. CrocoObl MOMy4YeHUsT W TNPUMEHEHHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3UUECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ATUJICHIIMKOIb U TIHLEpUH. PU3HNUECKUE U
XUMUYECKHE  CBOMCTBA:  peaKkIMU  3aMEIlEHUs,  B3aUMOJACHCTBUE  C



OpraHUYEeCKUMU U HEOPraHUYECKHUMH KHUCJIOTaMHU, Ka4eCTBEHHAs peakius Ha
MHOTOAaTOMHbIE  cnupThl.  [IpeacraBieHne O  MeEXaHM3ME  peaKlMi
HyKJIeopuIbHOrO 3aMelieHud. JleiicTBue Ha opraHu3M 4esoBeka. CrocoObl
HOJTyYeHUS! U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIBI U
o6enzonpHOTO siapa. Gusnyeckue croiictBa peHosa. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (eHomna. KauecTtBeHHble peakiuu Ha (eHon. TokcuyHOCTh (heHona.
Crioco6s1 monryuenus 1 npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuibHble CcOEIUHEHUsT — albJeTUAbl M KETOHBI. OIJIEKTPOHHOE
CTpO€HHE KapOOHWUJBHON rpymmbl. ['oMonoruveckue psajabl adbIETH]IOB U
KETOHOB, o0u1as ¢popMmyna, U30MepUs U HOMEHKIaTypa. PU3nyecKre CBOWCTBA
aIbJIETHJIOB U KETOHOB. XHUMHUYECKHE CBOMCTBA ajbJAETHAOB M KETOHOB:
peakuuu npucoearuHeHus. OKUCICHUE allbJIETUI0B, KaUeCTBEHHbIE PEAKIIMU Ha
anbaeruapl. CrnocoObl MOMyYeHUs! U IPUMEHEHHUE alIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —MpelenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOCHHMSI MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3omepus u HOMEHKIATypa.
®duznyeckue CBONCTBA OJHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KHUCIOT.
Bonopoanbie CBA3M MEXAy MOJIEKYJaMU KAapOOHOBBIX KHCJIOT. XUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWMCTBA, peaKIUsl 3TepU(PUKALIUHN, PEAKLIUN C yYaCTUEM
yII€BOJOPOAHOTO pajukana. OcoOEHHOCTH CBOMCTB MYpPaBbUHON KHCIIOTHI.

[TonsiTHE O TMPOWM3BOMHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX dQupax.
MHuoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOWCTB HEMPENETbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

THUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BBICIINX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAsl, MAJbMUTUHOBAS, OJIEUHOBAS, JIUHOIEBAs, JTUHONEHOBAs KUCIIOTHI.
CnocoObI moJy4eHus U MpUMEHEHNEe KapOOHOBBIX KHUCIIOT.

Cnoxusble 3¢upsl. ['oMonoruyeckuii psa, odmas Gopmyna, U3oMepus U
HOMEHKJaTypa. OU3NUEeCKUEe U XUMHYECKHUE CBOWMCTBA: THAPOJIM3 B KUCIOW U
LIEIIOYHOU CpeTIe.

Kupsl. Ctpoenue, Gpuznyeckue 1 XUMUYECKUE CBOMCTBA YKUPOB: THAPOJIU3
B KUCJIOW H 1mienoyHoil cpene. OCOOCHHOCTH CBOMCTB JKHMPOB, COIEpKaIINX
OCTaTKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JENCTBHE.

OO6mas xapakTepuctuka yriieBojaoB. Kiaccudukaius yrieBojgoB (MOHO-,
Iu- W TnoiMcaxapuibl). MoHOcaxapuabl: TIIIOKO3a, (PYKTO3a, Trajaakrosa,
pubo3a, ae3okcupubo3a. PU3NYECKHE CBOMCTBA U HAXOXKICHHE B TMPHUPOJIE.
@oTtocuHTE3. XHWMHYECKHME CBOWCTBA TJIFOKO3bl: pPEAKUMM C yYacTHUEM
CIIUPTOBBIX M AJbJACTHIHOW TPYII, CIIUPTOBOE U MOJOYHOKHCIOE OpOKEHHUE.



[IpumeHeHue T1IIOKO3bI, €€ 3HA4YeHUE B JKU3ZHEACATEIIBHOCTU OpraHu3Ma.
Hucaxapuapl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTaHaBiIMBAIOIIME U
HEBOCCTaHABJIMBAIOIIME aucaxapuasl. ['maponus nucaxapunos. Haxoxaenue B
npupoae W npumeHeHue. [lonmmcaxapuapl: KpaxMall, TJIIMKOTEH W LEJUIKOJI03A.
CtpoeHne MakpOMOJIEKYJl Kpaxmaja, IIIMKOr€Ha M LeJUTr0JIo3bl. dusznueckue
CBOMCTBA KpaxMaja U LEJUIOJIO03bl. XHMMUYECKHE CBOMCTBA Kpaxmaja:
TUIPOJIN3, KAYEeCTBEHHAs peakuus C HMOAOM. XHMHUYECKHE CBOMCTBA
IEJUTIONIO3bI: THAPOJN3, TMonydeHue d3¢GupoB memwnono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK).

DKCNEPUMEHTAIbHBIE METOJbl U3YYEHHUsI BEIIECTB M HMX IPEBPAIICHUN:
pacTBOPUMOCTh PA3JIMYHBIX CIHPTOB B BOJE, B3aUMOJICHCTBHE 3TaHOJA C
HAaTPUEM, OKHCIICHUE 3THJIOBOTO CIIUPTA B AJbJETU]l HA PACKAIEHHON MEIHOU
IIPOBOJIOKE, OKHUCJICHHE JTHJIOBOTO CIHUPTa AUXPOMATOM Kaiaus (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEpPUATIOB), KaY€CTBEHHBIE PEaKIMd Ha albACTHbI (C
ruapokcugom nuammuHcepeOpa(l) u  runppoxcumom wmenu(Il)), peaxuus
rmiepuHa ¢ rugpokcuaom  meau(ll), Xxumudeckue CBOWCTBAa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aWMMOJCHCTBUE pacTBOpa IJIIOKO3bl C TUAPOKCHUIIOM
menu(Il), B3aumopaeiicTBUe Kpaxmaja ¢ MOJIOM, PEUIEHUE DKCIePUMEHTATbHBIX
3aga4y 1o temam «Cnuptel U (QeHonb, «KapOoHOBbIE KHUCIOTHL. ClOXKHBIE
bUPBD).

A3o0TcoAep:Kale OPraHnyecKue coeINHeHM .

AMHUHBI — OpraHu4ecKkue TMPOU3BOJHBIE aMMHaka. Kiaccudukarus
aMUHOB: anudaTuyecKue U apOMaTHUYECKUE;, TMEPBUUYHBIC, BTOPUYHBIC W
Tpetuunbie. CTpoeHne MoJeKys, o0mas Gopmyia, n3oMepusi, HOMEHKIIATypa U
dbusnuecke CBOMCTBA. XUMHUYECKOE CBOMCTBAa anu(paTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3AUMOJCHUCTBUE MEPBUYHBIX aMUHOB C
a30TUCTOM KUCITOTON. COJIM ANIKWIIAMMOHHSL.

AHWINH — TMPEJICTaBUTEIb aMUHOB apomaTrudeckoro psaa. CrpoeHue
aHWIMHA. B3anmHOe BiMsHHE TPyl aroOMOB B MOJIEKYJE€ aHWIIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadecTBeHHbIE peaklMu Ha
aHunuH. CrnocoObl MOMy4YeHUs] M NpUMEHEHUE anudaTUYecKUuX aMHUHOB.
[Tonmyyenue anmnmHa U3 HUTPOOESH30IA.

AmuHokucoTel. HoMeHknaTypa u nuzomepusi. OTaenbHble IpeACTaBUTENN
0-aMUHOKHUCJIOT: TJIMIMH, aJIaHUH. @OU3MYECKUe CBONCTBA AMHUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA aAMHUHOKHUCIOT Kak aM(OTEPHBIX OpPraHUYECKHUX
COCAMHEHUW, peaklus MNOJUKOHACHCAIUU, OOpa30BAaHUE MENTHUIHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.



benku kak npuponneie nonuMepsl. [lepBuuHas, BTOpUYHas U TpeTUYHAs
CTPYKTypa OeiaKkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THMIPOJIU3, JEHATypalusi,
KauECTBEHHBIE PEAKIIMU Ha OEJIKHU.

DKCIIEpUMEHTAIbHBIE METOJbl M3YUYEHHs BEIIECTB W UX MPEBPAIICHHI:
pacTBOpeHHe OENKOB B BOJIE, AeHATypalusi OeJIKOB MPU HAarpeBaHUU, I[BETHHIE
peakiuyu Ha O€JKU, peIIeHHEe OHKCIEPUMEHTAIbHBIX 3aJady 10 TeMaMm
«A3oTcoAepKalllue  OpraHuveckue  coenuHeHus’» U  «Pacno3HaBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKyIsIpHbIE COeTUHEHMS.

OCHOBHBIE TIOHSITUS XUMHUU  BBICOKOMOJICKYJISIPHBIX — COETUHEHMI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CPEAHSS
MoseKyiasipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — TOTMMEPU3ALINS U TMTOJTHUKOHICHCAIIHSL.

[TonumepHubie MaTepuanbl. [lmacTmacchl (MOJUATUIIEH, MOJUIPOIUIIECH,
MOJIMBUHWIXJIOPU/, TMOJUCTUPON, MOTUMETUIIMETAKPUIAT, MOIUKApOOHATHI,
nonvdTUIeHTepedTanar). Y unusamnus u nepepadboTka miacTuka.

DOnacToMephbl:  HATypaJbHBIA  KaydyK, CHHTETHYECKHE  KaydyKu
(OyTamrueHOBbIN, XJIOPOIMPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BHUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIPOH U JIAaBCaH).

[Tonumepst CIEIUATBHOTO Ha3HAYEHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIIIINE TTOJUMEPHI, OMOpa3iaraeéMbie MOJUMEPHI).

DKCIEepUMEHTANIbHbIE METOJbl M3YUYEHHUs BEIIECTB W UX MPEBPAILICHUI:
O3HAKOMJIEHHE C oOpasllaMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, KaydyKoB, pEIICHHE HSKCIEPUMEHTANbHBIX 3aJad 10 TeMe
«Pacrmo3HaBaHue JIaCTMACC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenue MoneKyJsspHOW (OpMyIJIbl OPraHUYECKOTO COSTUHEHUS O
MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHHE
MOJIEKYJISIpHOM (DOPMYJIBI OPraHUYECKOrO COEIUWHEHHS MO0 Macce (00bEMY)
IPOJYKTOB CropaHus, MO KOJHWYECTBY BelIeCTBa (Macce, 00bEMY) MPOAYKTOB
peaKIMi W/WIM UCXOTHBIX BEIIECTB, YCTAHOBIEHHWE CTPYKTYpHOH (OopMyIibI
OpPraHUYECKOT0 BEIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJTyYeHUsI, ONpeieiCHUuEe JO0JIU BBIXOJIa MPOAYKTA PEaKIMH OT TEOPETHUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MexXnpeAMETHBIX CBsI3ed MpU HM3YYEHUH OPraHUYeCKOM
xumMun B 10 KJacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX



€CTECTBCHHO-HAYUYHBIX TOHSATHUM, TaK M TOHATUN, MPUHATBIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAyUYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHBIC TIOHSATHS: SBJICHWE, HAY4YHBIA (HaKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, Kiaccu(ukamus, HaOJI0JICHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOICIb, MOJICIUPOBAHHUE.

®dusuka: wMaTepusi, aTroM, OJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYa,
SHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEIIECTBA, (DM3UYCCKHE BEIWYMHBI, CIMHUIIBI U3MEPEHHS, CKOPOCTh, SHEPTHs,
Macca.

buonorus: kierka, opraHusM, 5KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBINA U reTepoTPOPHBIN THUIl MUTAaHUSA, OpOKEHHE,
dboTOCHHTE3, IbIXaHWEe, OCIKH, YTJIECBOJBI, >KUPBI, HYKICHHOBBIC KHCJIOTHI,
(bepMEHTHI.

['eorpadusi: moJsie3HbIE UCKOMAEMbI€, TOILIUBO.

TexHonOTHs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAlMOHATHHOTO THTAHUSA,
MOIOIIHAE CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBHIAS N HEOPTTAHNYECKAA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sAnep. XHUMHYECKHWA dJeMeHT. WM30Tomsbl.
CrtpoeHue 3eKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIE YUCJIA. JHEPreTUUECKUE
YPOBHU M TIOAYPOBHH. ATOMHBIE opOuTanu. Kiaccupukanus XUMHYECKHX
AJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenue AIeKTPOHOB MO aTOMHBIM
opOuTansaM. ODJEKTPOHHbIE KOH(PUTYpallMM aTOMOB JJIEMEHTOB IE€PBOTO—
4eTBEPTOTO MIEPHOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JICKTPOHHBIE
KOH(UTYpallM¥ HOHOB. DJIEKTPOOTPUIIATSIIHHOCTD.

[lepuomnueckuii 3akoH u Ilepuoguueckas cuUCTeMa XHUMHYECKUX
snemeHTtoB .M. MengeneeBa. CBs3b  NEPUOAMYECKOTO  3aKOHA U
[leproguyeckor CHUCTEMBI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpPHUEU
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHYECKUX
AJIEMEHTOB W 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO T'PyIIaM H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menaeneena.

XumMuueckas CBS3b. BHAbl XMMHUUYECKON CBs3U: KOBaJICHTHAs, MOHHAas,
MeTainyeckas. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW CBS3M: OOMEHHBIN H
JIOHOPHO-AKIENITOPHBIH. OHepruss W JUIMHA  CBA3MW. [TosstpHOCT®,



HaIlPaBJICHHOCTh M HACBIIAEMOCTh KOBAJIEHTHON cBsi3U. KpaTHble CBS3H.
BopoponHas cBsi3b. MeXMOJIEKYIIAPHBIE B3AUMOICUCTBUS.

BaneHTHOCT, M BalleHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYpbl MOJIEKYJl € HMX TE€OMETPUYECKUM CTpOeHUEeM (Ha mpuMepe
COEIMHEHUM 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coelMHEHUsiX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBarelib,  JIMTAHMABl.  3HAYEHHE  KOMIUIEKCHBIX
coenuHeHui. [loHsATHE O KOOPAMHAIMOHHON XUMHH.

BemecTtBa MONEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUs. UMb
KPUCTATHYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbIx cucteMax. Mctuaneie pactBopsl. [IpencraBienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTPAIUU PacTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHLIEHTpanusi. HaceleHHbie
Y HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTanioruaparsl.

Knaccudukanuss w  HOMEHKJIATypa  HEOPraHMYECKHUX  BEIIECTB.
TpuBuaibHbBIE Ha3BaHUA OTHAEJBHBIX IPEJCTABUTENEH  HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XUMHUYECKUX  peakiuid B  HEOPraHUYECKOM U
OPraHUYECKON XMMHH. 3aKOH COXPAHEHUS MACChl BEHIECTB; 3aKOH COXPAaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMUYECKHUX peaknusax. TermoBeie 3¢ HeKTs
XUMHUYECKUX peakuuil. TepMOXUMHUUECKUE YPaBHEHHS.

CKOpOCTh XMMHMYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX
dakTopoB. ['oMmorenHsie U reTeporeHHbie peakiuu. Katanus u katanu3aTophl.

OOpatumble U HeoOpaTUMBIE PpEAKIMU. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecHs. DakToOpbl, BIUAIOLIIME HA IOJIOKECHHE
XMMHUYECKOT0 PaBHOBECHS: TEMIIEpATypa, NABJICHUE U KOHLIEHTPAlUX BEUIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

Onektponutuyeckas nuccoruaiusi. CUlbHbIE W CIa0ble AJIEKTPOJIUTHL
Crenenp aucconmanuu. Cpena BOJIHBIX PACTBOPOB: KUCIOTHAs, HEWTpaJbHasl,
mienioyHas. Bopoponuwiii mokazatens (pH) pactBopa. ['maponus coneit.
Peakuu nonHoro oomeHa.

OKUCINTENbHO-BOCCTAHOBUTEINIbHBIE — peakiuuu. CTeneHb OKHUCIICHUS.
Okucnurens M BoccTaHOBUTEINb. [Ipolecchl OKHUCIEHHS M BOCCTAHOBJICHUS.
Baxxnelmme OKUCIUTEIM W BOCCTAHOBUTENIHU. METOl 3JEKTpOHHOr0 OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB W UX MPEBPAILICHHI:
pa3lIoKEHHUE TMEpOKCUAa BOAOpPOAA B MPUCYTCTBUM Karaau3aTopa, MOJIEIU
KPUCTANIMYECKUX  PEMIETOK, TMPOBEACHUE peakiuid HOHHOTO OOMEHa,



ONPENIEIICHUE CPENIbl PACTBOPOB C MOMOILBI0 UHAUKATOPOB, U3YUYECHHUE BIUSHUSA
pa3IMUHbIX (PAKTOPOB HAa CKOPOCTh XHWMHUYECKOW peaKkIuh U IOJOKECHHE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuuyeckast XuMusl.

[Tonoxxenne HemeramioB B Ilepuoandeckoil cuUCTEME XHUMHYECKHUX
sanementoB J[.M. MenaeneeBa U OCOOEHHOCTH CTPOEHHUS MX AaTOMOB.
du3nuecKkrue CBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpe
KHCIIOpPOJIa, cephl, hochopa u yriepoaa).

Bonopoa. Ionydyenue, ¢puznueckue U XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJlaMd W HEMETa/ulaMHM, BOCCTAHOBUTEJbHBIE CBOWCTBA. [ MAPUIBL.
TonnIMBHBIE AJIEMEHTHI.

lanorensl. Haxoxaenue B mpupoe, CrocoObl MomydeHus, Gu3ndecKue u
XUMHUYECKHUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxwueiimue
KHCJIOPOJICOJIepKAIIIUE  COCAMHEHUs  rajoreHoB.  JlaGopatopHeie
MPOMBIILJICHHBIE CIIOCOOBI MOMy4YeHUs rajoreHoB. [I[puMeHeHre rajJjoreHoB 1 ux
COCMHEHUN.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIIOCOOBI MOTYyYEeHUS
Kuciopoaa. Gu3ndecknue U XMMHUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIopoa U
030Ha. OKCUIBI U TEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CHOCOObI TOMyYeHUS, (PU3NUYECKUE H
xumudeckue cBoictBa. CepoBomopon, cyiabdunbl. Oxcupa cepwi(1V), oxcun
cepri(VI). CepHucras u cepHas KHUCIOTHI U UX coju. OCOOEHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [IpumeHenne cepbl U €€ COeTUHEHNN.

Azor. Haxoxxnmenue B mpupone, crnocoObl TONy4eHHs, (U3NUECKHEe U
XUMHYECKUE CBOWCTBAa. AMMUAK, HUTpUAbL. OKcuapl azorta. A30TUCTas H
a30THasi KHUCJIOTHI W uX cojid. OCOOGHHOCTH CBOMCTB a30THOM KHUCIIOTHI.
[IpuMeHeHne a30Ta ¥ €ro COeIMHEHU. A30THbIE YI0OpEHU.

®ochop. Haxoxnenne B mpupoje, crocoObl ToiydeHus, pu3ndeckue u
xumudeckue coictBa. Pochuant u dpochun. Oxcunbl docdopa, dhochopHas
kuciora u e€ conu. [lpumenenne dochopa u ero coequnenuit. dochopHbie
yaoOpeHus.

VYriepon, HaxoXJIeHHWE B MpUPOJC. AJUIOTPOMHBIE MOAU(PUKAIIHH.
®duznyeckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxkcun yraepoaa(Il), okcua yriepona(IV), yrojabHas kucinoTa u €
coJii. AKTUBUPOBAHHBIN YroJiib, aacopouus. Dymiepensl, rpadeH, yraepoaHbie
HAaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIMIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, H
e€ro COeIMHEHU.



Kpemunii. Haxoxnenue B mpupoje, CiocoObl MoiaydeHus, puandeckue u
xumuyeckue corctBa. Okeuna kpemuusi(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[Ipumenenne kpeMHHMs W €ro coeauHeHuil. CTEKII0, €ro IOJyYEeHHUE, BHUABI
CTEKJIA.

[lTomoxenne w™ertauioB B Ilepuognueckor cucremMe XHMHUYECKUX
anemMeHTOB. (OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX 000JOYEK aTOMOB
MeTtaioB. O0mue gpuznyeckne cBoiicTBa MeTaioB. [IpuMeHeHne MeTamuioB B
ObITy U TexHuke. CIiaBbl METaJJIOB.

DNEeKTPOXUMHUYECKUI psii  HampspkeHud MertauioB. OOmiue crocoObl
MOJIyYEHUS METaJIJIOB: TUAPOMETAITYPIrus, APOMETAJUTYPIus,
anekTpoMmerasuryprus. Ilonsarue o koppo3uu MetamioB. CrnocoObl 3alIUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka metawioB [A-rpynnsl [lepuoandeckoil cucTemsl
XUMHUYECKUX »JJeMeHToB. Harpuii u kamuil: mnonydeHue, Qusnueckue u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mras xapakrepuctuka MetauioB [IA-rpymmer [lepuonnueckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. Maruuii um KanbIui: ModydyeHue, (puanyeckue u
XUMHAYECKUE CBOWCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M HMX COEAUHEHHI.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AIOMUHUNA: TIONydeHue, (QU3HMYECKHe W XHMHUYCCKHE CBOICTBA,
MPUMEHEHUE MPOCTOrO BEIIECTBA U €r0 COeAMHEHH. AMQOTEpHbIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCUA aTFOMUHUS, TUAPOKCOKOMIUIEKCHI aJIFOMUHUS.

OO0mast xapakTepucTHMKa MeTauioB 1o0ouHbIX mnoarpynn (b-rpymm)
[Ieprnonnueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKkrne 1 XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUJIbI
u ruapokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXpomMaThl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne xpoma.

@u3nyeckue M XMMHUYECKHE CBOMCTBA MapraHla M €ro COCAUHECHUMU.
Baxnenimme coenunenus wmapranna(ll), wmapraama(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kamausi, ero OKUCIUTENbHbBIE CBOMCTBA.

dusznueckne W XHMHYECKHE CBOMCTBA JKEJNE€3a MU €ro COCOUHEHHM.
Okcupapl, rugpokcuasl u conu xeneza(ll) u xeneza(Ill). Ilomyuenue wu
IIPUMEHEHHUE XKeJle3a U ero CIJIaBoB.

PU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeauHeHui. [lomyuenue
Y IPUMEHEHUE MEIU U €€ COEUHEHNN.

Huuk: momydenue, pu3MUECKUe U XMMHUYECKHUE CBOMCTBA. AMQOTEpHbIE
CBOWCTBA OKCHMJAa W TUAPOKCHIA [MHKA, THUIPOKCOKOMIUIEKCHI IIMHKA.
[IpuMeHeHne NMHKA U €r0 COEAUHEHHUI.



DKCHepUMEHTAIbHbBIE METOAbl M3YUYEHHUs BEIIECTB U WX NPEBPAICHUN:
u3yueHue oOpas3IoB HEMETAJUIOB, TopeHue cephl, dhocdopa, kene3a, Maruus B
KUCJIOpPOJIe, M3YYEHHE KOJUIEKIMHA «MeTamibl M CIUIaBbl», B3aUMOJICHCTBHE
HIEJIOYHBIX W IIEJTOYHO3EMENbHBIX METANIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), B3aWMOJCHCTBHME IIMHKA M JKele3a ¢
pacTBOpaMH KHUCJIOT M IIENOYEH, KaueCTBEHHbIE PeaklUd Ha HEOPraHUYECKHe
AHUOHBI, KaTHOH BOJOPOJAa M KAaTHOHBI METAUIOB, B3aUMOJIECUCTBHE
TUAPOKCUIOB ATIOMHHUSI U IIUHKA C pacTBOPAMH KUCIIOT M IIEJI0YEH, perieHue
IKCIIEPUMEHTAIBHBIX 3a/1a4y 1o TeMaM «[ anorens», «Cepa u €€ coeqMHEHUS»,
«A30or u Qochop M HX coeauHEHUA», «MeTamwibl TJIABHBIX MOATPYMID,
«MeTauibl TOOOYHBIX TOATPYIIID.

XuMHUSA U KU3Hb.

Ponp xumum B oOecrnedeHUH YCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA.
[lonaTe © Hay4yHBIX METOJaX TMO3HAHUS U METOAOJIOTMH HAyYHOI'O
UCCJIEI0BAHMUS. Hayynble ~ mpuHOMOB ~ OpraHuU3alid  XUMHUYECKOTO
npou3BoJicTBa. [IpoMbIlIEHHBIE CIOCOOBI MOMYYEHUS BAXKHEWUILHUX BEUIECTB
(Ha mpuMepe TMPOU3BOACTBA aMMHaKa, CEPHOM KHCIOThl, METaHOJA).
[TpoMbllIIEHHBIE CIIOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHUMHUYECKOE
3arpsI3HEHHE OKpYXKAroIIell cpeapl W ero mnociaeAcTBus. Ponb XumMuu B
o0ecTieYeHUN dHEePreTHICCKOM 0€30IMacHOCTH.

Xumusi U 370poBbe 4yenoBeka. JlekapcTBeHHbIe cpencTBa. I[lpaBuia
WCIIOIb30BaHUsl JICKAPCTBEHHBIX IMpenapatoB. Poib XuMuUM B pa3BUTHH
MEIULIUHBI.

XWMHSI TIUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKHU. Poib xumuu B
oOecrieueHuu MUIIEBOI 0€30MacHOCTH.

KocMmernueckue u napgromepnble cpenactBa. beitoBas xumus. [lpaBuina
0€30MacHOro MCMOJIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOMU
KU3ZHU.

XuMHsI B CTPOUTENBCTBE: BAXKHEWINIME CTPOUTENbHBIE MaTepUalbl
(LLeMeHT, OeTOoH).

XuMHSIT B CEIIBCKOM XO35WcTBE. OpraHuv4eckue W MUHEPAIbHBIC
yaoOpeHus.

CoBpemMeHHbIe KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepuansl 11 351eKTpoHUKUA. HanoTexHOIOTHM.

Pacuérnsle 3anaun.

Pacuéter: Maccel BemecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJTHYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMHU, €CJIU OJHO W3



BEIIIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaklMM, €clidi OJHO U3 BEIIECTB JaHO B BHJE pPAacTBOpa C OINpEAESIEHHON
MAacCOBOM JO0JIEM PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOIW W MOJSAPHOU
KOHLIEHTpallMi BEIIECTBA B PACTBOPE, JOJM BBIXOJA IMPOAYKTAa PEAKIUH OT
TEOPETUUECKHA BO3MOMKHOTO.

MexnpeameTHbIe CBA3U.

Peanuzaumss MeXNpeaMETHBIX CBS3€M MpU  HM3ydYeHUH OOwWed u
HEOpraHM4eckoil XxuMuM B 11 Kiacce oCylIecTBIETCS 4Yepe3 HCIIOIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, TaK M TOHSTUH, NMPUHATHIX B
OTJIETBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMIOHATUSA: SIBJIEHWE, HAay4yHbId (HaKT,
TUIOTE3a, TEOpUs, 3aKOH, aHaIM3, CUHTE3, KiIaccu(UKalMs, NepUOAUYHOCTD,
HaAOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEJIb, MOJCIIUPOBAHUE.

®duzuka: MmaTepus, MUKPOMHUpP, MAaKpPOMHp, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, HWOH, W30TOIbl, PaTUOAKTUBHOCTb, MOJIEKYJIa, HSHEPreTUYECKUn
ypOBEHb, BEILECTBO, TEJIO, OO0BEM, arperarHoe COCTOSHHUE BEIIECTBA,
UJcabHBIA Ta3, (U3MUYECKUE BEIMYMHBI, C€IUHMIIBI H3MEPEHHUs, CKOPOCTb,
SHEpPrus, Macca.

buonorusi: knerka, opraHusm, 3KOocucTeMa, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKPOAJIIEMEHThI, O€JIKH, XKHUPbI, YIIEBO/bl, HYKJIECHHOBBIE KHCIIOTHI,
(dbepMeHThI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HCKOMAeMbIe,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas IPOMBILIEHHOCTS, MeTaJLTyprus,
CTPOUTENIbHBIE MATEPUAIIbI, CEJIIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MUIIEBAs
IPOMBIIIEHHOCTh,  (papMaleBTUYECKass MPOMBIIUIEHHOCTb, MPOU3BOACTBO
KOCMETUYECKUX MpenaparoB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTE€pUasoB,
AJIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOITPAMMEBI 11O
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHUCTEMHO-AEATEILHOCTHBIM IIOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XUMHUsS» Ha YPOBHE CPEIHETrO
obmiero o0pa3oBaHMsI BBIJEICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHUE
00yJarOIMMMHUC POCCUHUCKOM TIpakAaHCKOW HWISHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO,  CaAMOCTOSATEIILHOCTM W CAaMOOIPENEICHUI0;  HaJIUYHe
MOTUBAIlMM K OOYYEHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOyYaromuxcs
PYKOBOJICTBOBAaTbCS MNPUHATHIMU B  OOIIECTBE IMpaBWJIaMHM W HOPMaMH
MOBEJICHUSI; HAIMYKE MPABOCO3HAHUS, YKOJOTUUECKON KYJIBTYPhI; CHOCOOHOCTD
CTaBUTh 1M U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOW W TMPAKTUUYECKOW EATEIHLHOCTH
00yyJaroImmxcs B MPOIECCe PeaTn3aliy 00pa30BaTeIbHOMN JIETEIHHOCTH.

JIngyHOCTHBIE pPE3YyJbTATBl OCBOCHHUS MpEIMeTa «XHUMHS» OTpakaroT
c(hOpMUPOBAHHOCTh OMBITA TMO3HABATEILHON M MPAKTHUUECKON JEATEIbHOCTH
0o0yyarommxcs B Mpoliecce peanu3anny 00pa3oBaTEIbHON JIESITEIBHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHMsSI  OOYyYaIOIMMHUCS CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIOPSIKY;

IPEACTaBICHUS O COIMAIBHBIX HOPMax M MPaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHRE;

TOTOBHOCTHM K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH MpPHU CO3JaHUU
y4E€OHBIX MPOEKTOB, PEHICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
aApTyYMEHTHI IPYTUX MIPU aHATU3€ PA3TMYHBIX BUJIOB YUEOHOU JESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IICHHOCTHOT'O OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJECIUIO
OTCYECTBEHHOW XUMHH;

YBKEHHS K IMPOIECCY TBOPYECTBA B O0JACTH TEOPUH M MPAKTUUECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAHUSI TOrO, YTO JIaHHBIE HAYKH €CTh pe3yJbTar



JUINTENbHBIX HAOMIOJEHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX ITOMCKOB,
MOCTOSIHHOTO TPY/Jla YYE€HBIX U MPAKTUKOB;

MHTEpPECAa W TO3HABAaTEJIbHBIX MOTMBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHain3e  MHPOpMAUMUM O  TEPEOBBIX  JOCTHKEHHMSIX  COBPEMEHHOMN
OTE€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOr0 TIOBEICHHUS;

CIIOCOOHOCTH ~ OIIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBApHILEH C
NO3ULMNA HPABCTBEHHBIX M TMPAaBOBBIX HOPM M C YYETOM OCO3HAHUSA
HOCJIEACTBUI MTOCTYIIKOB;

4) popMupoBaHKSs KYJbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEM 3J0poBOoro M Oe3omacHOro oOpa3a KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHusl MpaBuil Oe30MacHOro OOpallleHUs C BEIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJOBOM AECATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU IMPaBUJ WHIMBHIYyAJIbHOIO M KOJUIEKTUBHOIO
0e30I1acHOr0 MOBEJIEHUS B CHUTyalUsiX, YIPOKAIOLIUX 370POBbI0 U JKU3HU
JIIOCH;

OCO3HaHWSl  MOCJIEACTBHM W HENpUATUS  BPEIHBIX  MPUBBIYEK
(ymoTpeOaeHus anKoToisl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4Y€OHO-UCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrMX BHJAX
NESATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B pELICHMHM MNPAKTUYECKUX 3aj]ad
COIIMAIbHOM HAIPaBICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

MHTEpECcAa K MPaKTUYECKOMY HM3YYEHHMIO MpOo(eccuil pa3nuyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUW 110 XUMMUH;

yBaXEHHUS K TpyAy, JIOOIM TpyJa M pe3yjpTaTaMm TpyJOBOMH
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUAYAJIbHON TPAEKTOPHUHU
oOpa3zoBanus, Oynymiel npodeccuu U peanu3aliu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB
U IoTpeOHOCTEeN 00111eCTBa;



6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU 11€J1IeCO00Pa3HOTO OTHOIICHUSI K MPUPOJE KaK MCTOUHHUKY
CYLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAaHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIIBHON CPEIBI;

OCO3HAaHMUSI HEOOXOIUMOCTH HCIOJB30BAHUS JOCTWXKCHUN XUMUHU IS
peILIeHUsT BOIPOCOB PAIMOHAIBHOTO MPUPOJIONIOIBb30BAHUS;

AKTUBHOTO HEMNPHUATHS JIEMCTBUM, IPUHOCAIIUX BpEd OKPYKAIOUIEH
IPUPOAHON CpeJie, YMEHHUS MPOrHO3UPOBATh HEOIArONMPHUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIaTh UX;

HaJIMYWSI  PA3BUTOTO  DKOJIOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KYJbTYpPbl, OIbITA JESITEIBHOCTH HSKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA UMHU B IO3HABATEJIBHOM, KOMMYHHKATUBHON U COLIMAIIBHOM
MpaKkTUKe, CHOCOOHOCTU W YMEHHUS AaKTHUBHO TMPOTHUBOCTOSATH HJICOJOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTUS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NOHUMAHUS CHeUU(PUKM XUMHUM KakK HayKH, OCO3HAHUS €€ poju B
dbopMHpPOBaHNN PAIIMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 1IETTOCTHOTO
IPEICTaBICHUS 00 OKPYXAIOIEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHWU MNpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XHUMHH [IJII  COBPEMEHHOM
UMBWIN3ALUHA: B €€ T'YMaHUCTUYECKOW HAMpPAaBICHHOCTH M BAXXKHOW POJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaJbHOW KYJIbTYPhl, B PEIICHUU TJIOOATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
NUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
o0ecreueHn yCI0BUI YCHEIIHOTO TPyAa U SKOJIOTHYECKH KOMGPOPTHOM KUZHU
Ka)kJI0TO 4ICHA OOIIECTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUSA, HUCIONB3YEMBIX B  €CTECTBEHHBIX  HAayKax, CIOCOOHOCTH
UCIOJIb30BaTh TMOJy4YyaeMble 3HAHUS JUIS aHajdu3a W OOBSCHEHUS SIBJICHUU
OKPYXAIOIIEr0 MUpa M MPOUCXOIAIIMX B HEM H3MEHCHWH, YMEHHUS J€NaTh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAy4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C 1EJbIO MOJTYYEeHUS] JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;



MHTEpeca K IO3HAHMIO, HCCIIEIOBATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M|
caM000pa30BaHN0, K AaKTHBHOMY IOJYYCHHIO HOBBIX 3HAHUN 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B PasIUYHBIX  cdepax
npo¢eCCUOHATILHON JIEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaTbl OCBOCHUS MpPOrpaMMbl MO XUMHUU Ha
YpOBHE cpeAHero ol1iero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMBbIE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOlIUXCs
MEXKIUCIUATIMHAPHBIE (MexXTpeAMETHBIE) oOl1lleHayYHbIE TTOHSTHS,
OTpaXKaroIue IEIOCTHOCTh HAYYHOW KApTUHBI MHUpPA U CHEIMU(UKY METOIOB
MO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, sBJICHUE, MPOIECC, CUCTEMa, HAY4YHBIH (akT, NPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHME, HaOIIOJIEHHUE, H3MEPEHHE,
HKCHEPUMEHT U JPYTHUE);

YHUBEPCAJIbHBIC y4eOHbIe NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJSTHUBHBIE), oOecreunBatomuye (HOpMUpPOBAHUE
(GYHKIIMOHATBHON TPaMOTHOCTH U COLMANIBHONM KOMIETEHIIUU O0y4aroUIuXCs;

CIIOCOOHOCTH oOyJaronmxcst UCIIO0JIb30BaTh OCBOECHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHBIC JICUCTBUS B MO3HABATEILHOW M COIIMATIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3ysibTaThl OTPAXKAIOT OBJAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIHHBIMA, KOMMYHUKATUBHBIMH ¥  PETYISTUBHBIMHU
JICCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE YYeOHbIE 1eHCTBUS

1) 6a30Bble JJOrnYecKne JaeicTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1NN JEATeNbHOCTH, 3aJlaBasi MmapaMeTpbl U KPUTEPUHM HUX
JOCTH)KEHHUS, COOTHOCHUTH PE3YyJIbTaThl JESATEIBHOCTH C IIOCTABJICHHBIMHU
LEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBIJICJISATh XapaKTEePHbIE MPU3HAKU MOHATUN U YCTAaHABIMBATH UX B3aUMOCBS3b,



UCIIOJI30BaTh COOTBETCTBYIOIINE MOHSATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU IS KIacCU(PUKAIMKU BEUIECTB U
XAMUYECKUX PEaKIINM;

YCTaHABJIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHUSI (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHSITH B TIpOIleCCe€ TMO3HAHUS  HUCIOJb3YyeMble B  XUMHUHU
CUMBOJINYECKUE  (3HAKOBBIE)  MOJIENM, MOpeoOpa3oBbIBaTh  MOJCIIbHBIC
NpEACTaBICHUSI — XUMUYECKUMH 3HaK (CUMBOJ) »3JIEMEHTa, XHUMHYECKas
dbopmyrna, ypaBHEHHE XHMHYECKOM pEAKIUU — TMPU PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a7a4, TPUMEHATh Ha3BAaHHBIC MOJICJIbHbBIC
MpEACTaBICHUS JIJIsl BBIABJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEaKIUU.

2) 0a30BbI€e MCCIEI0BATEIbCKUE JeCTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKUnii;

dbopMmynupoBaTh IEMM M 3aJa4yd  HUCCIEJOBAHUS, HCIIOJIb30BATh
MIOCTABJICHHBIE M CaMOCTOSTENbHO C(POPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUSI TUIIOTE3BI 11O MTPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJILHOIO IUIAHHUPOBAHUSI U TPOBEICHUS
YYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHUS HAONIOAATh 3a
XOIOM  TIPOILIECCA, CAMOCTOSTENBHO  IPOTHO3UPOBATh €r0  pE3yJbTar,
dbopmynupoBath 0000IIEHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yIbTaTOB UCCIEOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIeA0BATENbCKOW M IPOEKTHOU
NEATEeNIbHOCTU, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PELIECHUs] MPAKTUYECKUX 3a7a4, NPUMEHEHHUIO Pa3IUYHBIX
METOJOB MTO3HAHMSI.

3) pabora ¢ nuHpopmanmeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHPoOpMaIuu (HAy4dHO-
MOMyJIsipHasl JIUTepaTypa XUMHYECKOTO COJEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMALIUIO PA3TUYHBIX BUIOB U (Hopm



NpEACTaBlICHUs,  KPUTHUYECKH  OLEHMBaTh €€  JOCTOBEPHOCTh W
HETMPOTHUBOPEYHUBOCTH;

(dbopMyIHUpOBATh 3aMPOCH U MPUMEHSATH PA3IMYHbIE METO/IbI MIPU TTOUCKE H
orbope wuHpoOpMalMu, HEOOXOAMMOM JJis BBINOJHEHUS Y4YeOHBIX 3aaay
onpenenEHHOro THIIA,

npuoOpeTaTh OMBIT MCMOJIB30BaHUs MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy mpeacTaBiIeHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU U IPYTHE);

UCTIONb30BaTh HAYYHBIM S3BIK B KayeCTBE CpelICcTBa MpU paboTe C
XUMUYECKON HH(OpManuend: NpUMEHITh MEXIpEeAMETHbIE (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBI,  GopMyibl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHMKAaTHBHBIE YHUBepPCcaIbHbIEe YUueOHbIe 1eliCTBUSA:

3a/1aBaTh BONPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THATIOTa
W/WJIM TUCKYCCHM, BBICKA3bIBaTh UAEH, (OPMYIHPOBATH CBOU MPEITI0OKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NTPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN PE3yIbTAaTOB ITO3HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBITIOJTHEHUM XMUMHUYECKOTO AKCHEPUMEHTA, MPAKTUYECKOM paboThl MO
MCCIIEJIOBAHUIO CBOMCTB M3Y4YaE€MbIX BEILIECTB, peaIU3alluh Y4eOHOTO MPOEKTA,
U (GOpMyIHpPOBATH BBIBOJABI IO pe3yJbTaTaM NPOBEIEHHBIX HCCIEI0BAHUMA
nyTEM COTJIACOBAaHMUS MO3UIINI B X0€ 00CYK/IeHN U 00OMEHa MHEHUSIMHU.

PerJIHTI/IBHI)Ie YHuBEpPCaJIbHLIC y‘leﬁﬂble HeﬁCTBHHZ

CaMOCTOSITENIHO IIJIAHUPOBATh U OCYIIECTBIATh CBOIO IIO3HABATEIIBHYIO
NEeSATENbHOCTh, OINpeAesst €€ Leld W 3aJadd, KOHTPOJUPOBaThb U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpEeUlaraéMblii aJrOPUTM JIEHCTBUN IpHU
BBINIOJIHEHUM Y4YE€OHBIX M HCCIEAOBAaTENIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ pexTUBHBIA CHOCOO MX pElIeHHs C Y4ETOM MOJYyYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHX;



OCYLIECTBJISATh CAMOKOHTPOJIb JESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHUSI TMPOTPpaMMbl 10 XUMHUHU Ha
yriIyOJIEHHOM YpPOBHE Ha YPOBHE CpEAHEro oO0uiero oOpa3oBaHUs BKIIHOYAIOT
cneruduyeckue s yaeOHOTo peIMeTa « XMMUs» HAydHbIE 3HaHUSI, YMEHUS U
CIOCOOBI JICCTBUH 10 OCBOCHHIO, MHTEPIIPETALIMHA U TPEOOPA30BAHUIO 3HAHUM,
BUJIBI JICATEIILHOCTU 1O TOJIYYEHHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHHI B
Pa3JIMUHBIX YYEOHBIX CUTYyaIUsX, a TAKXKE B PEATbHBIX )KU3HECHHBIX CUTYyaIUsX,
CBSI3aHHBIX C XUMHEW. B mporpamme Mo XUMHUU TNPEIMETHBIE PE3yJIbTAaThl
MPEACTABIIECHBI 110 TOJaM U3yYEHHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «Opranuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O MECTE U 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJid B 00ECIEYECHUU YCTONYUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTMYECKON, SIHEPreTUUeCKOM
U [OUIIeBOM 0€30MacHOCTH, B Pa3BUTUU MEJULMHBI, CO3JaHUU HOBBIX
MaTEpPHAJIOB, HOBBIX HMCTOYHUKOB JHEPTUU, B OOCCIEUYCHHH PAIMOHAIBHOTO
PUPOOIIOIB30BaHUA, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyJIbTYpPhI
YeJIOBEKa, a TaKXke JKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHOU CPEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOINOJIATAlOIIME TOHATUS — XUMUYECKHIl SJEMEHT, aToM, SApO H
AJIEKTpOHHAss 00o0jouka aroma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE H
BO30YXJIEHHOE COCTOSIHUSA aroMma, rMOpuau3anusi aTOMHBIX OpOMTalIei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, J3JICKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIIEHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIPHAs Macca, MOJIAPHBIA OO0BEM, yTIEpOIHBIHI
ckeyer, (yHKIMOHAJbHAs TPYINa, pPaauKald, CTPYKTypHbIE (POpMYIIBI
(pa3BEépHYTHIE, COKpAIIEHHBIC, CKEJETHBIC), HW30MEpPUS CTPYKTYpHas U
POCTPAHCTBEHHAS (T€OMETpHUUECKas, ONITUYECKAs), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJAOPO/bI, KACIOPOA- U a30TCOJEPKAIINE OPraHUYECKUE
COEJIMHEHUS, MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUH, 3aKoHbl (mepuoauyeckuii 3axkoH JI. WM. MeHnneneena,
TEOpHUs CTPOEHHUS OpraHnyeckux BemecTs A. M. bytiiepoBa, 3akOH cCOXpaHEeHHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MIPEBPALLIECHUS SHEPTUU MPU XUMHUYECKUX



peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIUE B OCHOBE MOHUMAHUSA MPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKHX SBJICHHH; MPEACTABICHUS O MEXaHH3Max
XUMHUYECKUX peakuuu, TEPMOANHAMUYECKUX u KHMHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U TPy
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIM U ME30MEPHBINA 3(PPEKThI, OpUEHTAHTHI | 1
Il pona); dakronoruueckue CBEACHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0€30I1acHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKUX BEILIECTB B OBITY U
MPAKTUYECKON  JIEATEIbHOCTH 4YelioBeKa, OOIUX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TpPOU3BOJACTBA (Ha TMpUMEpe TMPOU3BOJCTBA  METAHOJA,
nepepaboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHbIC MPU3HAKUA TOHITHH,
yCTaHaBJIMBAaTh MX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI:

UCII0JI30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISl COCTABIIEHUSI MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyI
OpraHUYECKUX BEIIECTB;

COCTABJISITH yPABHEHUS XMMHUYECKHX pEaKIMil U pacKpblBaTh MX
CYIIHOCTb:  OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUl  MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca 3TUX PeaKlMi, peakiuii HOHHOro oOMeHa
IIyTEM COCTABJICHUS UX IIOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATh  MOJENM  MOJIEKYJ  OPraHMYEeCKMX  BEUIECTB  JJIA
WUTIOCTPALMU X XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(hOPMUPOBAHHOCT  YMEHUMU: yCTaHaBJIMBATh NPUHAIIEKHOCTD
U3YYEHHBIX OpPraHMYECKHUX BEHIECTB IO UX COCTaBy MU CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynmne CO€IMHEHUM, [daBaTh WM Ha3BaHUS 1O
cucrematnueckod HoMmenknatype (IUPAC) u npuBOAUTh TpUBHAIbHBIC
Ha3BaHUS NJIsl OTIEIBHBIX MPEICTAaBUTEICH OpPraHUYECKHX BEUIECTB (ATHUJIEH,
alEeTWIeH, TOJYyOJd, T[JIUUEPUH, STUIEHIVIUKONb, (eHon, Gdopmanbaerua,
aleTanbAeTu, aleTOH, MypaBbHHAsI KHCIIOTa, YKCYCHAsl KHUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, MAJIbMUTHHOBAS KHUCIOTHI, TJUIMH, aJJaHWH, MajbT03a, QPYyKTO3a,
AQHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpyTHE);

c(OPMUPOBAHHOCTL YMEHHUS ONPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYECKUX COEAMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHS
oprannueckux BemniectB A. M. BytiepoBa 1y OOBACHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS,

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTpPOCHUE,
bu3uYeCKre U XUMUYECKHE CBOMCTBA THUIMYHBIX MPEJICTABUTEICH Pa3TMYHBIX
KJIACCOB  OPTaHMYECKHUX BEIIECTB: aJKaHOB, IMKJIOAJIKAHOB, aJIKEHOB,
aJIKaJIMeHOB, AJIKUHOB, apOMaTUYECKUX YTJIEBOAOPOIOB, CIUPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OCJIKOB, yIieBO0B (MOHO-, U- U
MOJINCaXapuJioB), WJUIFOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIUNA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUsI TOATBEPXKJIaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHONU CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTHU W THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBS3M), B3AUMHOTO BIIUSIHUS
aATOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKHU
YTIE€BOAOPOJHOTIO ChIpbsi (HE(Th, MPUPOJHBIA Ta3, yrojib), CIOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE IPOIyKTOB NMepepadOTKH;

c(hOpPMHUPOBAHHOCTH BIIAJICHHUSI CHCTEMOM 3HAHWM O €CTeCTBEHHO-HAYYHBIX
MeTOoJaX TIO3HaHUS —  HAOMIOJCHWH, HW3MEPEHHUU, MOJCIUPOBAHUH,
AKCIEPUMEHTE (peabHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUSI  NPUMEHSIThH  OCHOBHBIE  OIEpaluu
MBICITUTEILHON JEATeIbHOCTH — aHaJIu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alMI0, BBIABICHUEC IPUUYUHHO-CJIEACTBEHHBIX CBSI3€H — 1A
M3YYEHHS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUM;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBS3h XUMUUECKUX 3HAHUI
C TMOHATUAMHU U NPEACTABICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB
U1l 60Jiee OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MAaTepHAIBHOTO €JIMHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMUM JIs
OOBSICHEHUS M MPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO
npupony,

c(hOPMUPOBAHHOCTh YMEHHUH: TMPOBOJUTH PACUYETHI IO XHUMHUYECKUM
dbopMmyllaM UM ypaBHEHUSIM XUMHUYECKHUX PEAKIUM C HUCIOJIb30BaHUEM
dbu3nyeckux BeNMMYMH (Macca, O0OBEM Ta30B, KOJMUYECTBO BEIIECTBA),
XapaKTEePU3YIOIUX BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: pPacuérhl IO
HaxXOXJICHUI0 XHUMHUYECKOW (OPMYIJBI BEIIECTBA IO HM3BECTHBIM MAaCCOBBIM



JOJISIM ~ XMUMHUYECKHX  DJIEMEHTOB, MPOJIYKTaM  CrOpaHus, IUIOTHOCTH
razo000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh ~YMEHHUU: MPOTHO3UPOBATh, AaHAIU3UPOBATH U
OIICHUBATH C TO3UIIMNA IKOJIOTUYECKON OE30MacHOCTH MOCIEICTBHS OBITOBOUM H
MIPOU3BOJICTBEHHOM JIEATENLHOCTH YeJIOBEeKa, CBS3aHHOW C mepepaboTKoM
BEIIIECTB, MCIIOJb30BATh IOJYUYCHHBIE 3HAHUS JJIsl TPUHITUA TPAMOTHBIX
pelieHnil npodJieM B CUTyalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOSATEILHO TJIAHUPOBATH U MPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJyYeHHUEe U HM3yUYEeHHUE CBOMCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMNX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady MO PACTO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOIEHUEM IPaBUII
Oe3omacHOro oOpalleHusi C BEHIECTBAMU M JIAOOPATOPHBIM 00O0PYIOBAHUEM,
dbopMyIupoBaTh I11€7b MCCIEIOBAHUS, MPEJCTaBIATh B pa3audyHOil (opme
pEe3yJbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI:

coOMI0/1aTh MpaBUjia HKOJIOTHYECKH 1IETIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYJIOBOM JEATEIBHOCTA B ILEISAX COXPAHEHUS CBOETO  3J0POBbBS,
OKPYXKaroUEerl MPUPOTHON CPEeAbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OITACHOCTh TOKCHYECKOI'O JEHUCTBHS HA >KUBBIC OpPraHU3MBbI
ONpENENIEHHBIX OPraHUYECKUX BEILECTB, MOHUMas cMbIca nokaszatens [1/1K;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA IMOUCK
XUMUYECKON HMHPOpMallUd B PA3IUYHBIX HCTOYHHMKAX (Hay4yHass U y4deOHO-
Hay4Has JuTepaTypa, cpelcTBa MaccoBor uHdpopmaiuu, UHTepHET U apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUUYECKYI0 HH(GOPMAIIUIO, ITepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yUCOHOM 3a1aucii.

11 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHHUs Kypca «OOIias v HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE€ U 3HAYECHUH
XUMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUH YCTOMUYHUBOTO
pa3BUTHUS, B PEUIEHUU MPOOJIEM SKOJOTMYECKOM, IHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTE€pUajoB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIIEYECHUH PAIMOHAILHOTO MPUPOJIONIOIL30BaHMs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUSI W OOIIEH KyJbTYphl YeJOBEKa, a TaKkKe



HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS] K CBOEMY 3J0POBBIO U MPUPOTIHOM
cpene;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe MOHATHUS — XUMHUYECKHM JJIEMEHT, aToOM, SJIpO aTroMa,
U30TOMbBI, JJEKTPOHHAs o00ojo4Yka aroma, s-, p-, d-aToMHbIE OpOUTaNH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHMS aToma, THOpPUAU3AIMS aTOMHBIX
opOuTanei, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, CTEICHb
OKUCJICHHS, XHUMHYECKas CBsI3b (KOBAaJICHTHAsi, MOHHAs, MeETaJUIM4yecKas,
BOJIOPOJIHASA), KpUCTAJUIMUECKas pemérka, XUMHYecKash peakius, pacTBOp,
BJIEKTPOJIUTBI, HEAIEKTPOJUTHI, AJICKTPOJIUTHYECKAS NUCCOLMALUSA, CTEIEHb
JIMCCOLIMALNY, BOJOPOJHBIA IOKAa3aTelb, OKHCIUTEIb, BOCCTAHOBUTED,
TErI0BOM 3(PPEKT XUMUUYECKOW pPEeaKlnH, CKOPOCTh XUMHUYECKOW pEaKIuHu,
XMMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTHUECKOI
auccounanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS
MAaCChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU NIPU XUMHUYECKHUX
peaKkusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHUU, MUPOBO33PEHUYECKHUE 3HAHMS,
JIeXkKaIllMe B OCHOBE MOHUMAHUSA MPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKUX
SIBJICHWM; COBPEMEHHBIC NPEACTABICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
VOHHO-MOJICKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; NPEACTABIECHUS O
MEXaHU3Max XHUMHUYECKUX PEAKUHU, TEPMOAMHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XMMHUYECKOM PaBHOBECHUH, PAaCTBOpaX H
JUCIIEPCHBIX CcHUCTeMaX; (PAKTOJOTHYECKUE CBEJECHUSI O CBOMCTBax, COCTaBe,
MOJIYYCHHH M O€30MacHOM WCIOJB30BAaHUM BaXXHEUITUX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOW NEATEIHHOCTH YeJIOBEKa, OOIIMX HAyYHBIX
MPUHIMIIAX XUMUYECKOTO MTPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTePHbIC TPU3HAKU MOHITHUH,
YCTaHABJIMBAaTh HUX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLICHUI;

c(hOpPMUPOBAHHOCTh YMEHUS HCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHus] (OpMYJ BEUHIECTB W ypPaBHEHUH XHMMHYECKUX PpEaKIHii,
cucrematnueckyro HomeHkinarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

chOPMUPOBAHHOCTh YMEHHS OIpPEIEIsATh BAJICHTHOCTh M  CTENCHBb
OKHCJIEHUSI XUMHYECKUX DJIEMEHTOB B COCIIMHEHUSX, BUJI XUMHUUYECKOW CBSI3U
(KOBaJIeHTHAsl, MOHHAsA, METAJUIMYECKas, BOAOPOAHAs), TUIl KPUCTAIIUYECKOU
PELETKN KOHKPETHOTO BEILECTBA;



c(hOpMHUPOBAHHOCTH YMEHUS OOBACHSITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIAa XMMHUYECKON CBA3M W THUIA KPUCTAUIMYECKOW PpEmETKH, OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN MEXaHU3MbI 00pAa30BaHUsl KOBAJIEGHTHOM CBSI3H;

cOpPMUPOBAHHOCTh ~YMEHMH: KJIacCU(PUIMPOBATh: HEOPraHUYECKUE
BEILIECTBA MO HX COCTABY, XMMHUYECKUE PEAKLMHU IO Pa3IUYHbIM NpH3HAKAM
(4ucily ¥ COCTaBy pearupyroiux BeEIIeCTB, TEIIOBoMYy 3(deKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHUCIEHHS 3JEMEHTOB, OOpPaTUMOCTH, Y4YacCTHUIO
KaTajau3aTopa U APYTHE); CAMOCTOATEIbHO BbIOMpATh OCHOBAHMS U KPUTEPUU
JUTSI KTacCU(UKAIIMK U3yYaeMbIX BEIIECTB M XUMUUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICT MEPUOAUYECKOTO 3aKOHA
. WN. MengeneeBa W JEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOIIYIO,
O00BSCHUTETHLHYIO U TPOTHOCTHYECKYIO (QDYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHMUYECKHX 3JIEMEHTOB MEPBOrO—YETBEPTOrO IEPUOIOB
[leppommueckorn  cucremel .M. MeHnneneeBa, HCHONB3ysS  NOHATHA
«IHEPreTUUECKHE YPOBHUY, «IHEPreTHUECKHE MOyPOBHUY, «S-, p-, d-aTOMHbIE
opOuTaN», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMUYECKHUX DJIEMEHTOB U UX
coeauHeHnd 1o nepuomam u rpynmnaMm Ilepmommueckon cucremsr [l U.
MeHnpneneeBa, BaJIEHTHbIE BO3MOYKHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUSA UX IJIEKTPOHHBIX 000JI0UEK;

c(hOpPMUPOBAHHOCTh YMEHHM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA BEIIECTB PA3NMYHBIX KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHNE F€HETUYECKOM CBSI3M MEKIy HEOPraHWYECKHMH BEIIECTBAMU C
MOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIL;

c(OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYUIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUUA TOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OanmaHca 3THUX pEaKIHil; peakuuii MOHHOTO OOMEeHa MyTEM COCTaBIEHUS HUX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWI; peaklMil THAPOJIN3a; peakuui
KOMILIEKCOOOpa3oBaHus (Ha TMpuUMepe THAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHUSA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA ¢ YUYETOM MX SHEPreTUUECKUX XapaKTEPUCTHUK, XAPAKTEP
U3MEHEHHUS] CKOPOCTH XMMHYECKOM pPEAaKIUMU B 3aBUCUMOCTH OT PA3IMYHBIX
(akTOpoB, a TaKKe XapaKTep CMEIICHHS XHUMHUYECKOTO paBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BATh XUMUYECKHE PEaKIINH,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHs] CEpHOM KHUCIOThI, aMMHUaKa,



oOlue Hay4Hble MPUHIMUIIBI XUMHUYECKUX IPOU3BOJICTB; I€I€CO00pa3HOCTD
MPUMEHEHUST HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH
3pEHHs] COOTHOIICHUS PUCK-TIOH3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O METOJaX HAYyYHOTO
MO3HAHUA SBJIICHUNM TPUPOJLI — HaOIIOJIEHUe, U3MEpEHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peajbHBIi M MBICIICHHBIN), HCIIOJIB3YEMBbIX B €CTECTBEHHBIX
HayKaX, yMEHHUS TPUMEHATh OTH 3HAHUS TPH  IKCIIEPUMEHTATHLHOM
WCCJICIOBAHUN BEIIECTB U I OOBACHEHMS] XUMUUYECKHUX SIBICHUN, MMEIOITUX
MECTO B MPUPOJE, MPAKTUUECKOU ACSATEIBHOCTH YeJIOBEKA W B MOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHSMHU W TPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Uit 00Jiee 0OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €TMHCTBA MUPA;

c(hOpMHUPOBAHHOCT, YMEHHS IPOBOJHUTH PACUETH: C HCIIOIH30BAHUEM
MOHATHUH  «MaccoBas JOJS BEMIECTBA B  pacTBOpPE» H  «MOJISIpHAS
KOHIIGHTpAIMs»; Macchl BemecTBa WM o00hEéMa Tra3a 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJTHOTO U3 YYACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3((dexTa peakiuu; 3HAUCHUS BOJOPOJHOTO IMOKa3aTems
pPacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOW CTENEHBIO AMCCOIUAINHN; MacChl
(00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIU OJHO U3 MCXOTHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C ONpeNeNEéHHON MaccoBOW JoJien
PacTBOPEHHOIO BEIIECTBA WJIM JIaHO B U30bITKE (MMEET MPUMECH); JOJIU BBIXOJa
MPOIYKTa PEAKIINU; 0OBEMHBIX OTHOIIICHHI Ta30B;

c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOSATEIHHO TJIAHUPOBATH U MPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT (TIpOBENEHHWE peakuuid HOHHOro  OoOMeHa,
MOJTBEPXKJCHNE  KAa4eCTBEHHOTO  COCTaBa  HEOPTraHWYECKHX  BEIIECTB,
oTIpesieNieHUe Cpebl PaCTBOPOB BEIIECTB C MOMOIIBIO MHAWKATOPOB, U3yUEHUE
BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3afady no Temam «Metamiey u  «Hemeramib») c
coOyrofieHueM TpaBui  Oe30MacHOro  oOpalleHusi ¢  BelecTBaMU |
nabopaTopHeiM  00OpyAoBaHuEM, (GOPMYJIUPOBATh 1€lb HCCIEIOBaHMUS,
MPEICTABIATh B PA3IMUHON (PopMe pe3yJbTaThl HIKCIIEPUMEHTA, aHAIU3UPOBAThH
U OLICHUBATh UX IOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH: COONIOJaTh MpaBujia  IOJI30BAHUS
XUMHUYECKON TMocyAol W J1abopaTOpHBIM OOOPYJIOBAaHUEM, OOpalieHus C
BEIIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TI0 BBIMIOJHEHUIO TAOOPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKU I1eJIeCOOOPa3HOro MOBEACHUS] B OBITY U
TPYZOBOH JEATEIHHOCTH B IENIAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH



MPUPOTHON CpeAabl U JOCTHUKEHHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH
ONACHOCTh TOKCHYECKOrO JIEMCTBHUSI HA >KUBBIC OPTraHU3MBI OINPEACIEHHBIX
HEOPraHWUYECKHUX BEIIECTB, NOHMMas cMbIca nokaszarens [1/1K;
c(hOPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHAIIPABICHHBIA ITOUCK
XUMHUYECKON HHGOpPMAIUM B Pa3IMUYHBIX HMCTOYHHMKAX (HAydyHas W y4eOHO-
Hay4Hasl JuTepaTypa, cpelcTBa MaccoBor uHdopmaiuu, UHTepHET U apyrue),
KPUTUYECKU aHAIM3UPOBATh XUMUUYECKYI0 HHGOPMAIIUIO, ITepepadaThiBaTh €€ U
HCII0JIb30BaTh B COOTBETCTBUHU C MOCTABIICHHON y4eOHOM 3aqadei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeEM (undposbie)
KonTtpoasn | IlpakTuuec
n/n NPorpamMMmsl Bcero o0pa3oBaTe/ibHbIE
bie padoThI KHe padoThI
pecypchl
Pasnea 1. Teoperndeckne 0CHOBBI OPraHNYeCKOH XHMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHUSI OPTaHUYECKUX COCAUHEHUN A 8 bubmmorexa IIOK
' P P a ' https://m.eds00.1ru/d69df650
M. bytneposa
Hroro no pazaeny 8
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHbIe yTIEBOAOPOIBI — AJKAHBI, 5 bubnnoreka [JOK
' LUKJIOAJIKAHBI https://m.edsoo0.ru/d69df650
29 HenpenenbHble yraeBogopoabl: aJKeHBI, 14 1 bubnnoreka [JOK
' aJIKaJIMCHBI, aJIKUHbI https://m.eds00.ru/d69df650
bubnuoreka [JOK
2. A
3 POMATHYCCKHE YIJICBOZIOPOAB! (apeHEI) 8 https://m.edsoo.ru/d69df650
24 IIpupoHbIE HCTOYHUKH YIVIEBOJOPOIOB U 4 bub6nmorexa [IOK
' uX nepepadoTka https://m.edsoo0.ru/d69df650
bu6nmoreka [JOK
2.5 ["anoreHnpous3BoOaHbIE YTIIEBOIOPOIOB 4 1 hitps://m_edsoo.ru/d69df650
Hroro no pasneny 35




Pasznea 3. Kucaopoacoaepxaiue opranHudecKkue coeIuHeHust

bubmnorexa [IOK
3.1 Crpret. Denon 1 https://m.edsoo0.ru/d69df650
KapOonwmibpHble COeTMHEHUS: aTbACTUIBI U
32 keToHbl. KapOoHOBBIE KUCIOTHI. CII0KHEBIE 21 bubmorexa [IOK
) - ap ’ https://m.edsoo0.ru/d69df650
a¢upsl. Kupsl
bubmnorexa [IOK
33 YTHEBOTNI ? https://m.edsoo0.ru/d69df650
Hroro no pazaeny 41
Pasnen 4. A3oTcoaepkamye opraHudecKkne coeIMHeHus1
bub6nuoreka [JOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12 hits://m.edsoo ru/d69df650
Hroro no pazaeny 12
Pa3znen 5. BoicokomoJieKy/JIsIpHBbIE COeIUHEHUS
5.1 BrIcOKOMONIEKYIISIpHBIE COEAUHEHUS 6 Bubmorexa OK
’ yp 8 https://m.edsoo0.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJTACC

KosaunyecTBo 4acoB JJIeKTPOHHbBbIE
HauMeHoBaHuUe pa3iejioB U TEM (audposbie)
Ne i/ P Kontposabn | Ipakruyeck bp
NPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypcbl
Pa3pnen 1. TeopeTnueckune 0CHOBbI XUMHH
Ctpoenue atoma. [lepuoanueckuit
11 3akoH u [lepronnueckas cucrema 9 bubnnoreka [IOK
' XUMHUYECKUX dj1eMeHToB JI. 1. https://m.edsoo.ru/2dd5724
Meneneena
12 Crtpoenue Beniectsa. MHoroobpasue 1 1 bubnuorexa [JOK
’ BEIIECTB https://m.edsoo.ru/2dd5724
bubmnorexa [IOK
1.3 X 19 1 3
HMITACCKHC peakivin https://m.edsoo.ru/2dd57124
Hroro no pazaeny 39
Pasznen 2. Heopranuveckast Xumust
bubnnoreka [IOK
2.1 H 1 1
CMETaILIbL 3 3 https://m.edsoo.1ru/2dd57124
but6mmoreka [JOK
2.2 M 2 1 2
CTALIH 3 https://m.edsoo0.ru/2dd57124
Hroro no pazaeny 54
Paznen 3. Xumus 4 :KU3Hb
31 Metobl TO3HAHUS B XUMHUHU. XUMHS U 9 bu6mmoreka [{OK

JKHU3Hb

https://m.edsoo.ru/2dd57124




Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOI'PAMME

102







IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
KoanyecrBo yacos
Jlara
Ne T Kontpo | IIpakTn DJIeKTpOHHBIe HU(POBBIE
eMa ypoka u3y4
n/n Bcero JIbHBIE yecKkue CHHS 06pa30BaTeHbeIe peCypcChl
paboTbl | padoTHI

[IpeameT u 3HaUeHNE OPraHUYECKOMN

| XUMHH, IPEJICTABICHUE O | bu6muotexa [IOK
MHOT000pa3iy OPraHuYeCcKUX https://m.edsoo.ru/3686e6f5
COCTUHEHUH
DNEeKTPOHHOE CTPOEHHUE aToMa

) yraepoaa (0OCHOBHOE U BO30YKIAEHHOE | bubnuorexa [JOK
cocTosiHUS ). BajeHTHBIE BO3MOXXHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepoja
XuUMHUECcKas CBA3b B OPraHUYECKUX

3 COEIMHEHHIX. MexaHn3Mbl | bubmuorexa [JOK
o0pa3oBaHMsI KOBAJIGCHTHOW CBS3H, https://m.edsoo.ru/8d39f5¢8
CIocoObI pa3phiBa CBsI3ei

4 Teopus cTpoeHMs OpraHUYECKUX | bubnnorexa [JOK
coenuHeHuit A. M. bBytieposa https://m.edsoo.ru/9e595¢cb8
Bunel nsomepun: cTpykTypHasi,

5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE 1 bu6mmoreka [IOK
3P HEKTH B MOJIEKYIIaX OPraHHYECKIX https://m.edsoo.ru/b0e61661
COCIMHEHU

6 [IpencraBnenue o knaccuUKaLuy 1 1 bu6mmoreka [IOK




CHUCTEMaTHYeCKass HOMEHKJIATypa
(IUPAC) oprannueckux BeIIeCTB

https://m.edsoo.ru/c212dd21

7 Knaccudukarus peakimii B bu6mmoreka [IOK
OPraHNYEeCKOM XUMHH https://m.edsoo.ru/ba5706aa
g Cucremaru3anuys 1 0000IICHIE bubnauorexa [[OK
3HAHUH 0 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKUH psifl, oO1ast
9 (hopMyIia, HOMEHKIIATypa ¥ U30MepHs, bubmuorexa [JOK
3JIEKTPOHHOE Y MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYJI
10 ®uznyueckre 1 XUMUYECKHE CBOMCTBA bubnuorexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHOB B IPUPO/IE.
11 CrniocoOsl MoJTy4eHus: U IpUMEHEHUE brbamorexa TOK
y P https://m.edsoo0.ru/259b0aSb
AJIKaHOB
[uknoankanel: oommas Gopmya,
HOMEHKJIaTypa U U30MEpHs,
bub6mmoreka [IOK
12 O0COOEHHOCTH CTPOEHHUS U XMMHUYECKUX
. https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI OJTyUEHUS 1
MIPUMEHEHNE
13 Pemenue pacy€THpix 3a1a4 Ha bubmmorexa [JOK

OIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUYeCKOTO BEIIECTBA
II0 MAaCCOBBIM 0OJISIM aTOMOB
JJIEMEHTOB, BXOJISIIIIUX B €TO COCTAB.
CucreMaTuzainus 1 00001IeHE

https://m.edsoo.ru/bf84d8eb




3HAHUU 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH psif, 001as
¢dbopmyra, HOMEHKIATypa,

bubnuoreka [JOK

14 3JICKTPOHHOE U IMPOCTPAHCTBEHHOE
p pocTp https://m.edsoo.ru/273b0ale
cTpoeHue Mosiekya. CTpyKTypHas U
LAC-TPAHC-U30MEPHSI AIIKEHOB
15 ®du3nuecKue 1 XUMUYECKUE CBOMCTBA bubmuoreka [{OK
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 CrocoObI TTOTyYeHUST U IPUMEHEHUE bubmuoreka [JOK
AJIKEHOB https://m.eds00.1u/665dc058
[IpakTrueckas padorta Ne 1 mo teme
17 "I[Tomy4yeHue 3TUICHAa U U3yYEHUE €T0 bubmorexa [TOK
. y " y https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenue pacu€THbIxX 3a/1a4 Ha
18 OIpe/IeJICHUE MOJICKYJIIPHOM bubmorera [JOK
PesL yap https://m.edsoo.ru/e9ea9921
(hopMyJIbI OPraHMUYECKOTO BEIIECTBA
AJKaJIMeHbI: COTPSDKEHHEBIE,
19 M30JINPOBAaHHBIC, KyMYJIMPOBaHHBIC bubmorera [JOK
P » KYMYJHP ’ https://m.eds00.ru/04298c0a
Oco0EeHHOCTH AIEKTPOHHOTO CTPOCHHUS
20 XUMUYECKUE CBOMCTBA CONPSKEHHBIX bubnmnorexa [JOK
JIMEHOB https://m.edsoo.ru/e561253d
71 CriocoObl osryueHust 1 NpUMEHEeHne bubnumoreka [IOK
AJIKaJUCHOB https://m.edsoo.ru/1aa81660
22 AJIKUHBI: TOMOJIOTHUECKUN psijl, oO1as bubnuorexa [JOK

(dhopMyIia, HOMEHKIIATypa,
3JIEKTPOHHOE U NPOCTPAHCTBEHHOE

https://m.edsoo.ru/68bb6ccdc




CTPOEHHE MOJICKYJI, (PU3UIECKHE

CBOMCTBA
23 XUMHYECKHE CBOMCTBA aJIKHHOB buGnnorexa [IOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaklii HA TPOMHYIO bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl MoJTy4eHUs! U TPUMEHEHUE bubnmnorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3amgau: pacué€rsl 1o bubnumoreka [IOK
YPABHEHUIO XUMUYECKOU PEaKLUU https://m.edsoo.ru/5db8e526
7 Cucrematusanus 1 0000IIeHIE
3HAHUH 110 TEME
ApeHbl: TOMOJIOTUYECKUH psJl, 001mas
opMyJia, HOMEHKIJIaTypa.
28 gnzx g OHHOE 1 IPOC ypaHCTBeHHoe bubmorexa OK
R poctp https://m.edsoo.ru/a92a7094
CTPOCHHE MOJICKYJI O€H30J1a U
TOJIyOJI1a, UX (PU3MUECKHE CBOMCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: bubnuorexa [JOK
peaKunu 3aMeleHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA APEHOB:
30 €aKIMU IPUCOECIUHEHUS, OKUCIICHUE bubmorexa HOK
P p ’ https://m.edsoo.ru/a44alaed
roMOJIOTOB OeH30I1a
31 OCo0EeHHOCTH XUMHYECKUX CBOMCTB bubmuoreka [JOK
cTUpoIIa https://m.edsoo.ru/d5018a54
32 Pemenue pacy€THbIX 3a/1a4 Ha bubnmoreka [JOK

OIIpEEIICHUE MOJIEKYJIIPHON

https://m.edsoo.ru/53461a2c




(hopMyJTBI OPraHMYECKOTO BEIIECTBA

33

Crioco0bl 1oJTy4eHus: 1 IPUMEHEHUE
apeHoB

bubnmoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eHeTHuecKas CBsI3b MEXKITY
PAa3IMIHbIMU KJIaCCaMU
yTJIEBOJJOPO/IOB

35

Pacu€Thl 10 ypaBHEHUSAM XUMHUCCKHUX
peakimii. CucreMarusanus u
000011IeHHE 3HAHUHN I10 TEME

36

[Ipuponnsrii raz. [lomyTHbie HEDTIHBIE
rassl

37

KamenHslii yrosip v IpoIyKThl €70
nepepaboTKu

bu6nuorexa [JOK
https://m.edsoo.ru/69b3398b

38

Hed1p 1 cioco6s! e€ nepepaboTKH.
[TpumeHeHHe POYKTOB MepepaboTKu
HepTH

bubmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

I'eHeTHuecKas CBsI3b MEXITY
Pa3IMUHbIMU KJIaCCaMU
yTJIEBOJIOPO/IOB

40

FaJ'IOI"CHOHpOI/ISBO,Z[HBIG
YTJICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUHN 3aMCIICHUSA
rajJorcHa

but6mmoreka [JOK
https://m.eds00.1u/82b4d759

41

JlericTBHE 1Ien04Yer Ha
rajoreHnpor3BOIHBIE.
B3anMopaelicTBue JUTaIOreHAIKaHOB C




MarsueM M IMHKOM

4 CucreMaru3anus U 00001IeHNIE bubmoreka [JOK
3HaHUH 1o pazaeny "YrieBoaopoas!” https://m.edsoo.ru/20e8922
43 KonTponbhas pabota mo teme bubnuoreka [IOK
"Vrnesonopoas!" https://m.edso0.ru/95¢9¢298
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTMYECKUH PsiJl, 00IIast
44 (dopmya, CTpOCHUE MOJIEKYII, bubnnorexa [HOK
U30MEpPHUs], HOMEHKIIATypPa, https://m.edsoo.ru/df04c5cd
knaccudukanus, pusnyeckue
CBOMCTBA
45 XHWMHUYECKUE CBOMCTBA MTPEAEIBHBIX bubnuotexa [{OK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CrniocoOsl MoJTy4eHus: U IpUMEHEHUE bubmmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
IIpoctsle 3¢upel: HOMEHKIATYpa U
47 Hj;Me ust fci%eHHOCTH(bHSZECCKHX bubmmorexa LIOK
pH, . https://m.edsoo.ru/c2¢788b2
Y XUMHUYECKUX CBOMCTB
MHoOroaTroMHsbI€ CIIUPTHI:
48 STUJICHTIUKOIb U TITULEPUH, UX bubmmorexa [TOK
HEpHH, . https://m.edsoo.ru/ee4d84aa
¢u3nveckrue 1 XUMUYECKHE CBOMCTBA
49 CriocoObl osryueHust 1 NpUMEHEeHne bu6nmoreka [HOK
MHOI'0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOoI: CTPOCHUE MOJIEKYJIHI,
. bu6nmoreka [IOK
50 (buzmveckue cBorcTBa. TOKCHIHOCTD

(denona

https://m.edsoo.ru/2ce72618




but6mmoreka [JOK

51 XUMHUYECKHE CBOMCTBA (heHoJ1a
¢ https://m.edsoo.ru/037ca5f9
5 CrniocoOsl MoJTy4eHus: U IPUMEHEHUE bubnuorexa [JOK
(dbenomna https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2. Pemenue
53 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmorexa [JOK
. P " a https://m.edsoo.ru/fd0ced09
CrupTbl 1 PEeHOBI
54 Cucremaru3anuys 1 0000IICHUE bubmmoreka [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/1810cb9b
ATNbJEruibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHUIBLHOU TPYIIIIbL; bubnmnorexa [JOK
TOMOJIOTUYECKUE PSJIbI, 001Iast https://m.edsoo.ru/b139beaa
(dhopMyna, u3omepus 1 HOMEHKIIATypa
56 ATNBIETHIBI U KETOHBI: (PU3NUYECKHE bu6nmoreka [JOK
CBOMCTBA; peakl1y PUCOCANHEHUS https://m.edsoo.ru/c887425¢
57 Peaknuu okucieHus U Ka4yeCTBECHHBIC bub6mmoreka [{OK
peaKkunu aibAEerua0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CrniocoObl MoTy4eHus alnbIeru10B U bubnnorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEIETbHbIE
59 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH brbamorexa TOK
p ’ https://m.edsoo.ru/fecOb113
CTPOCHHUS UX MOJICKYJT
H3oMepusa u HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, UX (U3NUIECKUE bubmmorexa [IOK
pu ’ https://m.edso0.ru/700cc87b
CBOMCTBa
61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bu6mmoreka [IOK




OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIIOT

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

Oco0eHHOCTH CBOMCTB MypaBbUHOMN

bu6nuoreka [JOK
62 KHCIOThl. MHOTOOOpa3ue KapOOHOBBIX
P P https://m.edsoo.ru/bb31be71
KHUCIJIOT
OcoOeHHOCTH CBOWCTB: HEMPEAeIbHBIX
Y apoOMaTHYECKUX KapOOHOBBIX,
63 UKapOOHOBBIX, THAPOKCUKAPOOHOBBIX brbmmorexa [JOK
FHiap > THID P https://m.edsoo0.ru/83a08773
kuciot. [IpencraBurenu BhICIINX
KapOOHOBBIX KHCIIOT
64 [TonsTHE O MPOU3BOAHBIX KAPOOHOBBIX bu6muotexa LIOK
KHUCIIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MoJTy4eHus: U IPUMEHEHUE bubnuotexa [{OK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CrnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUI
66 11, o0mast Gopmysia, H30Mepus U bubmorexa HOK
PAR, pMy”Ia, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnyeckre U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110
68 YPaBHEHUIO XUMUYECKON peaKkliuu, Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyJTbI OPraHMYECKOTrO BEIIECTBA
IIpaktuyeckas padora Ne 3. Pemenue
69 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmnorexa [JOK

"KapOoHoBsie KUCIOTHI. CIIOXKHBIE
3¢upsr"

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




Kupsl: ctpoenue, pusnueckue u

bu6nuorexa [JOK

70
XMMHYECKHE CBOMCTBA (THIPOIIN3) https://m.edsoo.ru/al9¢5b98
OcoOeHHOCTH CBOMCTB KUPOB,
71 COJIEpIKaIIMX OCTATKH HEMPeAeTbHBIX bubmorexa HOK
FlepRatl peAl https://m.edso0.ru/b0331922
KUPHBIX KUCTOT. JKUphI B IpUpOIe
MpL1a Kak COJIM BBICIINX KapOOHOBBIX
7 KHUCJIOT, UX MOlIOIIee JEeUCTBUE. bubmuoreka [{OK
IToHsATHE O CHHTETHUECKUX MOIOIIMX https://m.eds00.ru/3¢566565
cpenctax (CMC)
['eneTrnueckas cBs3b yrieBOJIOPOJIOB U
73 KHCJIOPOJACOIE mamgx 0 FaHI/IF‘)IGCKI/IX bubmorera [JOK
P P p https://m.eds00.ru/56790c96
BEIIIECTB
74 Pacuérel no ypaBHEHUSIM XUMUYECKUX
peaxkuuii
CucreMarmu3anus 1 00001IeHHIE bu6mmoreka [IOK
75 .
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapaKTepUCTHKA YTIICBOJIOB U
76 KJIaCCI/I(I)I/III:aIII/ISIp FJIGBOI[ZB (MoHO bubmorexa HOK
y ’ https://m.edsoo.ru/7a9693al
TTU- 1 TIOJIUCaxapu/ibl)
MoHocaxapuasl: Gpusnyeckue bu6nuoreka [IOK
77 .
CBONMCTBA U HAXOXXJICHHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpumeneHune riaroKo3sl, €€ 3HaUeHUE B bubnumoreka [IOK
JKU3HEEATEIBHOCTA OpraHu3Ma https://m.edsoo.ru/5e61122d
Jucaxapupl: caxapo3a, MajabTO3a U
bu6nmoreka [JOK
79 nakto3a. Haxoxaenue B npupoje u

NPUMCHCHHUC IUCAXApHUI0B

https://m.edsoo.ru/eb0384e7




[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJICKYJI, GU3HUICCKUE U bubmorexa HOK
P Yo r https://m.edsoo.ru/72a04508
XMMHYECKHE CBOICTBA, MPUMEHEHNE
81 [TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
Y https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha
) ONpeAeIICHUE JOJIHM BbIX0O1a MPOAYKTa bubnuorexa [JOK
peaKkunu OT TEOPETUUECKUA https://m.edsoo.ru/7fde47ef
BO3MOYXHOTO
CucreMatu3anus U 00001IeHHE bu6nuoreka [JOK
83 .
3HAHUU 110 paszaeiy https://m.edsoo.ru/08d4364c
Konrponsnas padora o teme
84 "Kucnopoaconeprxariue bubmmorexa LIOK
P P " https://m.edsoo.1u/42c6678e
OpraHUYEeCKUEe COCAMHEHUS
AMUHBIL: KJIacCU(UKALINS, CTPOCHHE
85 MoJIeKy1, oO1ias popmyia, u3oMepHus, bubnumoreka [IOK
HOMEHKJIaTypa U (pu3nyecKue https://m.edsoo.ru/efa7e6ca
CBOMCTBA
26 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XUMHYECKHX CBOMCTB bubmmorexa [IOK
https://m.edsoo.ru/39cd21f1
aHWIINHA
CriocoObl MoJTy4eHus: 1 IpUMEHEHUE bub6mmoreka [IOK
88
anmu(aTUIecKuX aMUHOB https://m.edsoo.ru/eal 38763
89 AMMHOKHCIIOTHI: HOMEHKJIaTypa 1 bubmmorexa [JOK




nzomepus, pusnueckre CBOICTBa.
OTI[CJ'II)HI)IC npeaACTaBUTECIN O~
aMHHOKHCIIOT

https://m.edsoo.ru/d1773e80

XuMHYecKre CBOMCTBAa aMHHOKHCIIOT,
HX OMOJIOrHYeCKOe 3HaYCHHUE

Bbubnuoreka [JOK

90
aMUHOKHCIOT. CHUHTE3 U THIPOJIU3 https://m.edsoo.ru/77df705a
MEeNTUIO0B

01 benku kak npupoHbIE TOIUMEDHI; bu6nmoreka [IOK
CTPYKTYpPBI O€JIKOB https://m.edso00.1u/429¢9899

bu6nuorexa [JOK
92 XUMUYEeCKHe CBOWCTBA OEITKOB
https://m.edsoo.1u/6237306d

A3oTcozepiKaliie reTepouKINUecKue

93 coenuHeHMs. HykenHOBbIE KUCIIOTHI: bu6mmoreka [IOK
COCTaB, CTPOCHHE U OMOJIOTHIECKAs https://m.edsoo.ru/521d1431
poib
[Ipaktuyeckas pabota Ne 4. Pemenue

94 SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmunoreka [IOK
"A3oTcoAeprKale opraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeTuHEHUS"
IIpaktuyeckas pabora Ne 5. Pemienue

95 SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnnorexa [JOK
"Pacrio3HaBaHNE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHuin"
KontponbHas paboTa mo teme
" bubmuorexa [JOK

96 A3oTcoaepiKale OpraHnyecKue

coenuHeHus"

https://m.edsoo.ru/ce561bc7




OcCHOBHEBIE TIOHITHSI XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUN U | bubnnorexa [JOK
METOJIbl UX CUHTE3a —IIOJIUMEpU3 AL https://m.edsoo.ru/7aa63ebd
M HOJIMKOHICHCAIUS

08 IInacTtmacchl. YTunuzanus u | Bbubnuoreka [JOK
nepepaboTKa 1miacTuka https://m.edso0.ru/82242¢0f
DnacTOMEphl: HATYpaJbHbII bubnnorexa [JOK

99 1
CUHTETUYECKUE KayuyKu. Pe3nna https://m.edsoo.ru/246103ec
BomokHa: HaTypalbHEIE,

100 HCKYCCTBEHHEIC, CHHTCTUUCCKIE 1 bubmorexa [IOK

Y ’ ' https://m.eds00.ru/5963a601

[TonuMmepsl cnenuansHOTO Ha3HAUCHUS
[TpakTrueckas padota Ne 6. Permenue

101 SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME | bubnnorexa [JOK
"Pacmo3HaBanue ImiacTMacce 1 https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O0001IeHrEe ¥ cUCTEMaTH3 Al

102 H3YUYEHHOTO MaTepraa o TeMe 1 bubmmorexa OK
" y p " https://m.edsoo.ru/6a22ble8

BricOKOMOIIEKYIIpHBIE COCTUHEHUS
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJTACC

KouanuyecrBo yacos DJICKTPOHHBIE
Jlara
Ne Kontpo | Ipakruu uupposbie
Tema ypoka usyde
n/m Bcero JIbHBIE ecKue st o0Opa3oBaTe/IbHbIE
padoThbI padoThbI pecypcsl

| Atom. CocTaB aTOMHBIX SIIED. 1 bubnuorexa [JOK
Xumuueckuit annement. M30tomnsl https://m.edsoo.ru/59¢c112ee

) CtpoeHue 2JIEeKTPOHHBIX 000JI0YEK aTOMOB, | bubnuorexa [JOK
KBAaHTOBBIE YKCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHUUECKUX 3JIEMEHTOB | bu6nmoreka [IOK
(s-, p-, d-, f-omemMeHTHI) https://m.edsoo.ru/61294af9

4 Pacnpenenenue 31€KTpOHOB IO aTOMHBIM | bubnmnorexa [JOK
opouTansImM https://m.edsoo.ru/f5£750fe
DNEeKTPOHHBIE KOHPUTYpaAL[UU aTOMOB

5 BJIeMeIlzTOB B OCHO];II){OI\?I/II)/I BO30YKIEHHOM 1 bubmorexa HOK

YA https://m.edso0.ru/8149¢846

COCTOSIHUH

6 DNeKTpOHHbIE KOH(PUTYpAIIMA HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPULIATEIBHOCTh https://m.edsoo.ru/a0764b24
[Iepnonnueckuit 3akoH u [lepnoanueckas

7 crucTeMa XuMu4eckux snemeHToB 1. U. | bubmuoreka [JOK
MeneneeBa, CBA3b C COBPEMEHHOU https://m.edso0.ru/16957¢01
TEOpHUell CTPOCHUS aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 1 bubmuorexa [JOK

XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU ITPOCTHIX M CJI0KHBIX BEUIECTB 110

https://m.eds00.1ru/f8468927




rpyIIaM ! epruoiam

Cucrematuzanus 1 0000IIEHNE 3HAHUN IO

bub6nuoreka [IOK

nn

BelecTsa", "MossipHas KOHUEHTpaus'"

9
TEME https://m.edsoo.ru/8fad2942
Bunel xumuyeckon cBsi3u. MexaHu3mbl
10 00pa3oBaHMsI KOBAJICHTHON CBSI3H. bu6muoteka [IOK
Bonoponnas cBa3b. MexMOIIEKYIIIpHBIE https://m.edsoo.ru/5a8072af
B3aMMO/JICUCTBUSA
BasieHTHOCTB 1 BaJlEHTHBIE BO3MO>KHOCTHU
11 aToMOB. CBS3b JIEKTPOHHOM CTPYKTYPBI brbmmorexa [JOK
’ P PYKTYP https://m.edsoo.ru/3d2¢a093
MOJIEKYJI C UX TEOMETPUUECKUM CTPOEHUEM
12 [IpencraBieHnst 0 KOMIIEKCHBIX bu6mmoreka [{OK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKyIIpHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHUs. THUIIbI bubmmorexa [JOK
KPUCTaJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
14 [TonsiTHE O TMCTIEPCHBIX CHCTEMaX. bubnmnorexa [JOK
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2¢70e4
HctuHHbBIE pacTBOPHI: HACKIILIEHHBIE U
15 HEHACBIIIEHHbIE, pACTBOPUMOCTD bubmmorexa [JOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CriocoObl BbIpaXeHUsI KOHLIEHTPALH bubnumoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienune 3amau ¢ ucnosib30BaHUEM
< . bu6nmoreka [JOK
17 MOHATUH "'MaccoBasi 10Js1 PACTBOPEHHOTO

https://m.edsoo.ru/785e0ab4




18 Knaccuduxkarys u HoMeHKIaTypa bubnmorexa [JOK
HEOPTaHMYECKUX BEIIECCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000ICHUE 3HAHUH 10 bubmuoreka [JOK
Teme https://m.edsoo.ru/8d2c6a3a
KonrponsHas padora no temam "Crpoenue
aroMma. [leproanueckuii 3aKOH U
20 [Tepuoanueckas cuctemMa XUMUYECKUX bubmmorexa [JOK
P "o https://m.edsoo.ru/70a60aa4
snemenToB J[. . Mengeneesa", "Ctpoenue
BelecTsa. MHOrooopasue BemiecTn"
Krnaccudukaius XuUMHIECKUX peakiuil B
HEOPTraHWYECKON U OpPraHU4eCKON XUMHH.
21 3aKOoH COXpaHEHUsI MaCChl BEUIECTB; 3aKOH bubmmorexa [TOK
p ’ https://m.edsoo.ru/6335¢dd2
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPU
XUMUYECKUX PEaKLUsIX
) TennoBble 3 HEKTh XUMUYECKUX PEAKIUH. bubnnorexa HOK
TepMmoxumMuueckue ypaBHEHHUS https://m.edsoo.ru/d1db86da
” Brruucnenus no ypaBHEHHSIM XUMHUYECKUX bubnnorexa HOK
peaKkuii U TepPMOXUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMHUYECKOU pEaKInu, €€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u katanuzaTopbl
25 ['oMoreHHsIe ¥ reTepOreHHbIE PEAKIIUU
[Ipaktuyeckas padora Ne 1 mo teme
26 "BausiHue pazanyHbIX (PaKTOpOB Ha bubmmorexa [JOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMUYECKON peakluu
27 OOpaTtumbie U HEOOPATUMBIE PEAKIUH. bubnmnorexa [JOK




XUMHUYECKOE paBHOBECHE

https://m.eds00.1ru/3095219b

[Ipaktuyeckas padora Ne 2 o Teme

28 "BausiHue pazanyHbIX (aKTOpOB Ha bubmmorexa LIOK
p p " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS
DIIeKTPOoIUTAYECKAS JUCCOIIAALIHS.
29 CI/IJ‘ILHI::IC " cna0ble aeKTpoanuThl. CTeneHn bubnnorexa LIOK
p | https://m.edsoo.ru/5f766bdf
UCCOLIMAIIAN
Honnoe npoussenenue soasl. Cpega
30 BOJHBIX EIIJCTBO oB. Bogopo HLII;I bubnmorexa [IOK
A p POB. BOOPON https://m.eds00.1u/3966ca89
nokaszareins (pH) pactBopa
31 ['unponu3 coneit. Peakuuu, nporekaromniye bubnuorexa [JOK
B PacTBOpaxX JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9%bd
[Ipaktuyeckas padora Ne 3 o Teme
32 "XHUMHYECKHE peaKIIii B pacTBOPax bubnmorera [TOK
"p H p p https://m.edsoo.ru/2e3daeb0
3JIEKTPOIUTOB
OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
33 eaKuy. BaxxHeHlIme OKUCINTENIN U buGnnorexa LIOK
peaximu. https://m.edso0.ru/56226060
BOCCTaHOBUTEIHN
14 MeTto/1 3IeKTPOHHOTO (2JIEKTOHHO- bubnuoreka [JOK
MOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edsoo.ru/93{b97d2
36 Pemrenue 3amau pa3IuyUHBIX THUIIOB bubmorexa TIOK
lat p https://m.eds00.1ru/5a859d16
bu6nuoreka [IOK
37 Pewrenne 3a1au pa3iau4HbIX TUIIOB

https://m.edsoo.ru/5afa265d




CucreMaruzanus 1 0000IIeHE 3HAHNUI 110 bu6nuoreka [JOK
38 " "
TeMe "XUMHUYECKHE pEeaKINU https://m.edsoo.ru/c161eb85
39 Konrtponbnas pabora o Teme bu6mmorexa [IOK
"Xumuueckue peakiuu' https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemetamios B [lepuoanueckoit
cUCTEeME XUMUYeCKuX 35eMeHnToB /1. U.
40 MeHnzeneeBa U 0COOCHHOCTH CTPOSHUS UX brbmmorexa [JOK
a 5 p https://m.edsoo.ru/8ca2dcad
atomoB. du3nUecKue CBONCTBA
HEMETaJJIOB
41 AJIOTpONHs HEMETaIOB (Ha IpUMepe bubnuorexa [JOK
KHUCJI0pOJIa, cephl, (hocdopa u yrieposaa) https://m.edsoo.ru/ef92c¢91¢c
42 Bonopon: nonyuenue, pusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA. [ Mapusl https://m.edsoo.ru/0aa8{613
["anoreHsl: HaX0X/I€HNE B IPUPO/IE,
43 CHOCOObI OTy4YeHUs], PU3NUYECKHUE U bubmorexa HOK
y o https://m.edso0.1ru/4€223795
XMMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuerme
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS bubmorexa HOK
p p https://m.edsoo.ru/6b3255e6
raJOreHOB
JlabopaTopHbIie U IPOMBIILICHHBIE
45 CIIOCOOBI TIOTYUYEHUS TaJOTEHOB bubmoreia HOK
Y ' . https://m.edsoo.ru/6971aca4
[IpuMeHeHue rajgoreHoB U UX COeUHEHUN
[Ipaktuyeckas pabora Ne 4. Pemenue
46 SKCIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubmorexa HOK
| P | https://m.edsoo.ru/8b26fecd
l"anorenst
47 Kucnopon: naboparopusie u bubnmnorexa [JOK




IPOMBIIIIEHHBIE CIIOCOOBI MOIY4YEeHHUS,
¢uznyecKkue 1 XMUMUYECKHE CBONCTBA.
O3o0H. [IpumMeHeHne kuciopoaa U 030Ha

https://m.edsoo.ru/c8abc36a

48 OKcuIbl U IEPOKCHUIBI bubmorexa [JOK
A P s https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorera TIOK
TP https://m.eds00.nu/2b6d8bab
Cepa: HaxOJI€HHE B IPUPOJE, CIIOCOOBI
50 HOJI': YEHUS (1)I/IBI/IT-ICCKI/II)G II/)I XUMHYECKHE bubmmorexa [TOK
f’ ’ https://m.edsoo.ru/46afael6
CBOIiCTBa
butmmoreka [{OK
51 C
ePOBOAOPOA, CyTbGHIEI https://m.eds00.ru/7¢875999
Kucnopoaconepxaniye COeIMHEHUS CEPBI. bubnuorexa [HJOK
52 . .
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktuyeckas padora Ne 5. Pemenue
53 SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa bubmmorexa [JOK
. p " a P https://m.edsoo.ru/0afb05e4
U e€ COeIMHEHUS
A3BOT: HaX0XKJIEHUE B TIPUPOJIE, CTIOCOOBI
54 MOJIyYEHUS (1)1/131/1%01(1/11)6 II/)I XUMUYECKUE bubmmorexa [JOK
21 ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPU]IbI
55 Kucnoponcoaepxkauie coelMHeHUs a30Ta. bubnmnorexa [JOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHHe a30Ta U €ro COeAMHEHUMN. bubnnorexa HOK
A30THBIC yT0OpECHHS https://m.edso00.ru/129f5059
57 ®docdop: HaxXOXKIEHNE B IPUPO/IE, CIIOCOOBI bubnuotexa [JOK

IMOJIYYCHUA, (1)I/I3I/I‘I€CKI/Ie n XUMHNYCCKHEC

https://m.edsoo.ru/9a6b43ec




cBoiictBa. @ochunsl u hochun

58 Oxkcunst hocdopa, pochopconepxkarime bubnmnorexa [JOK
kucnoTsl. Conu HpocopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue dhocdopa u ero coeAMHEHUH. bubnmoreka [IOK
docdopHble yroopeHus https://m.edsoo.ru/a218070a
[IpakTuyeckas padora Ne 6. Pemenue
" bubmuoreka [JOK
60 SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "A30T
" https://m.edsoo.ru/8175ac3f
U Gocdop 1 ux CoeMHEHUS
VYriepoa: HaX0XACHUE B IPUPOJE,
61 annop OIHbIE MOIU(UKa En'p(bmnqecxne bubmmorexa [IOK
P 21_, T https://m.edsoo.ru/1eb1919¢
1 XHMHYECKHE CBONCTBA, IPUMEHEHUE
62 Oxkcun yrinepona(Il), okcun yrnepomga(IV), bubnmorexa [JOK
YTOJIBbHASI KUCJIOTA U €€ CONHU https://m.edsoo.ru/dbasS8adf
63 Pemienne 3aaa4 pa3nuIHbIX TUIIOB bubmoreia HOK
At p https://m.eds00.ru/6029b609
Kpemunii: HaxokaeHIE B IIPUPOJIE,
64 CI'II)OCO6I>I MOJTy4EHUs q)nsnzefxne u bubmmorexa LIOK
y L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOKCTBA
65 Oxkcua kpemuusi(1V), kpeMHUeBast KUCIOTA, bubnmorexa [JOK
CUJINKATBI https://m.edsoo.ru/3170e7b1
. Bbubnuoreka [JOK
[IpuMeHeHne KPEMHUS U €T0 COSTUHEHUH.
66 C https://m.edso0o.ru/393cdac0
TEKJIO, €r0 TOJyYeHUE, BUJIbI CTEKIIa httns://m. edsoo.ru/5823cefb
67 Pemenne 3aga4 pa3nuyHbIX TUIIOB bubmorera [TOK
AaTp https://m.eds00.1u/b624£801
68 Cucrematusanus U 0000IIEHNE 3HAHUHN 110 bu6nuoreka [JOK




teme "Hemeramibr"

https://m.edso0.ru/6e864db5

69 KonTponbhas padora no teme bubnuoreka [IOK
"Hemeramnsr" https://m.edso0o.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOMN bubnmoreka [IOK
paboThI, KOPPEKIHS OMIMOOK https://m.edsoo0.ru/2b7e¢9510
[Tonoxenue meraiuios B Ilepuognyeckoi
71 CHCTEME XMMHYECKHUX DJIEMEHTOB. bubnuorexa [JOK
OCOo0eHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.edsoo.ru/9839¢16¢
000JI04€K aTOMOB METAJJIOB
7 OO6mue GpuznyecKre CBOMCTBA METAILIOB. bubmuorexa [JOK
[IpumeHeHne MeTauIoB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
butmmoreka [{OK
73 Cmuael MeTaiioB. Koppo3ust meTamioB
pp https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3auyHbIX TUIIOB bubmorexa HOK
ST P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKHI PSI HAIPSOKEHUI
75 MeTaJITJl;JOB OO6mue cr[oI::o6H nf_))n YEHUS bubmorexa HOK
' Y https://m.edsoo.ru/94eb377a
METaJIOB
OO0mras xapakTepucTuka MeTauioB 1A-
rpymisl [leproaudyeckoit cuctemsl
76 XUMUYECKUX AnieMeHTOoB. Harpuii n kanuii: bubnuorexa [JOK
noJrydeHue, PU3nIecKre 1 XUMUYECKHE https://m.edsoo.ru/e12¢26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COETMHECHUHN
77 OO6mas xapakrepuctuka MeTayioB [1A- bubmuorexa [JOK

rpynmnsl [lepuoanueckoi cucTemsl

https://m.edsoo.ru/7¢3e49¢0




XUMHYECKHUX DIIEMEHTOB. Maruuii u

KaJIBIUI: MTOTydeHHe, (PU3HnIecKue U
XMMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEMIECTB U UX COCTMHEHUI

78 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ Bbubnuoreka [JOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUI: ony4deHue, Gu3ndeckue u bubnmnorexa [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0o.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

20 TUAPOKCH]Ia ATTFOMUHUS, butmmoreka [{OK
TUIPOKCOKOMIIIEKCHI aJIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
NpUMEHEHUE

81 Pemienue 3amay pa3auyHbIX THIIOB
[Tpaktrueckast pabora Ne 7. Pemenne

82 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmorexa LIOK
" P " https://m.edsoo.ru/27a4af43

MeTtajuibl TJIaBHBIX NOATPYMIT

OO6m1as XxapakTeprucTUKa METAILIOB
no6ouHbIX ioarpyn (b-rpyrmm) bubnuorexa [JOK

83 .
[Teproauyeckoil CUCTEMBI XUMHYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOR

84 du3nYecKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
XpOMa U €ro COeANHEHU M, X IPUMEHEHNE https://m.edsoo.ru/9911bef3
Baxuelimume coelMHEHUsT Maprasiia.

85 [lepmanranat Kanusi, €ro OKMCIUTEIbHbIE bubmorexa HOK

pv ’ https://m.eds00.ru/039d69¢8

CBOMCTBA

86 dusznueckue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK




JKenesa u ero coenuHeHui. [lonydenue u
MIPUMEHEHUE CIUIABOB XKEJIEe3a

https://m.edsoo.ru/1b7f8741

dusnueckue U XUMHUIECKUE CBOMCTBA MeU

bubnuoreka [JOK

87
U €€ COCIMHEHNH, X IPUMEHEHHE https://m.edsoo.ru/2bc0{954
dusnueckue U XUMHUIECKUE CBOMCTBA
88 IIMHKA U €r0 COeTUHEHNN, UX IPUMEHEHNE bubnnorexa LIOK
’ p ) https://m.edsoo.ru/b1f2beal
I'mnpokcoxkoMIIIEKChl IUHKA
[Ipaktuyeckas pabora Ne 8. Pemenue
bubnmoreka [JOK
&9 SKCIEPUMEHTAIBHBIX 33714 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MTOATPYIIT
90 Perrenue 3agad pa3InyHbIX TUIIOB Bubmorexa ITOK
i p https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALS
91 W3YUYEHHOI'0 MaTepuaia 1o TeMe Bubmorexa ITOK
| Y | P https://m.edsoo.ru/e91fe975
Mertanmnbl
bu6nmoreka [JOK
92 KonTpoinsHaasg padora o teme "Merayuisr"
p p https://m.edsoo.ru/83f63ea3
93 AHanus pe3yabTaToB KOHTPOJIBHON bubnnorexa [JOK
paboThI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponpb xumun B o6ecrieyeHNH yCTOWYMBOTO
94 a3BUTHA uejoBeuecTBa. [loHsaTe o bubmorexa LOK
p ) https://m.edso0.ru/080fe1{0
Hay4YHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHu3auu
95 XUMHUYECKOTO MMPOU3BOJICTBA. bubmmorexa [JOK

[IpombleHHbIE CLIOCOOBI TOTYYEHUS
BaXHEHILNX BEILIECTB

https://m.edsoo.ru/2e45a44f




XHUMHYECKOE 3arps3sHEHUE OKPYIKAOIIEH bubnmorexa [JOK
96 1
CpebI U €T0 MOCIIEACTBUS https://m.edsoo.ru/9f11bf51
97 X1MHUs ¥ 310pOBbE YEIIOBEKA. | bu6mmorexa [IOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 Xumus nuiy. Poias Xxumun B o0ecriedeHun | bubnauorexa [JOK
MUIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u mapdromMepHbie 1 bu6muoteka [IOK
cpeacrtsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeniue
100 CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE 1 bubmmorexa [OK
P TPYKH https://m.edso00.ru/61e69003
MaTepuabl
101 XuMUS B CEITLCKOM XO3SHCTBE. | bubmmoreka [JOK
Opranuueckrie 1 MUHEpaJIbHbIE y100pEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000ICHUE 3HAHUH 10 | bubmuoreka [JOK
Teme https://m.eds00.ru/db979¢70
OBULIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUS

Kon
nposepse IIpoBepsiemble TPeOGOBaHMSA K NMPeAMETHBIM pe3yJibTaTaM
MOr0 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero

TpeGoBaH | oOwero od0pasoBanus
us

1 BrnaneHue cucteMo XUMHYECKUX 3HaHHfI, KOTOpas BKIIKOYACT:

OCHOBOTIOJIAraolue MOHATUS (XUMUYECKHI 3JIEMEeHT, aToM,
M30TOIBI, DJIEKTPOHHAs 000J0YKa aTtoma, s-, p-, d-DIEKTPOHHBIC
opOUTaIl aTOMOB, OCHOBHOE M BO30Y>KAEHHOE COCTOSIHHE aToMa,
HOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIECHb
OKMCJIEHUS, XMMHYecKas CBS3b (G- M T-CBSA3b, KpPaTHbBIE CBS3M),
ruOpuan3anms aTOMHBIX OpOHUTanell, KpucTaulnyeckas pemérka,
MOJb, MOJSIpHAsE ~ Macca, MOJSIPHBIM  00BEM,  MOJApHas
KOHILIEHTpalusi, pacTBOPbl (MCTHHHBIE, IUCIEPCHBIE CHUCTEMBI),
KPUCTAUIOTUAPATHI,  YIJCPOAHBIA  CKeleT,  (pyHKIHOHATbHAs
Ipymnma, paaukan, H30Mepbl, CTPYKTypHas Qopmyia, H30Mepus
1.1 (cTpykTypHas, reoMeTpuIecKas (tmc-, TPaHCU30MEPHS),
TOMOJIOTMYECKUN PpALl, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOI- H
a30TcojepkKallue COeTUHEHHs, OMOJOTUYECKH aKTUBHbIE BEIIECTBA
(yrneBoawl, JKUpbI, O€JIKH), MOHOMEp, IOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUsS, KPEKUHT, pU(OPMUHT,
TUNBl XUMHUYECKHX PEAKIHUM (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE,
9K30- M SHAOTEPMHUYECKHE, peaklMy HOHHOIO OOMEHa, ToMO- U
reTeporeHHble,  OOpaTuMble U HEOOpaTuMbIE),  PACTBOP,
AJIEKTPOJIUTHI, HEINEKTPOJIMUTHI, HIEKTPOIUTHUECKAsT TUCCOLMALIN,
CTEIEeHb JUCCOLUALNU, OKUCIIUTEINb, BOCCTAHOBUTEb, IEKTPOIIH3,

CKOPOCTb XUMUYECKON PEAKIIMH, XUMUYECKOE PABHOBECHUE)

1.2 TEOPUU M 3aKOHBI (TEOpUS XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
Bemects  A.M.  bymiepoBa, Teopus  3IEKTPOJUTUYECKOH
nuccounanuu, llepmogmueckuit 3akon /.M. MenneneeBa, 3akoH

COXPAaHEHHUsI MacChl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUH S3BIK

XUMHH, MHPOBO33PCHUYCCKHUC 3HAHHA, JICKAIIMEC B  OCHOBC




IMOHUMAaHHA MPUYUHHOCTH WU CHUCTCMHOCTH XHUMHYCCKHUX ﬂBHeHHﬁ,
COBPCMCHHBIC NPCACTABJICHUA O CTPOCHUU BCUICCTBA HAa ATOMHOM,

MOJIEKYJISIPHOM M HaJIMOJICKYJISPHOM YPOBHSAX

1.3

MNpEaACTaBJICHUA (0) MEXaHU3Max XHUMHUYCCKUX peaKuHﬁ,
TCPMOAUHAMHUYCCKUX U KHUHCTUYCCKUX 3dKOHOMCPHOCTAX HUX

IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(hakToJIOTHYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJyYCHUU U
0€30MaCHOM  HCTIOJBb30BAHUM  BAKHEHIIMX HEOPTraHWYECKUX |
OpraHUYECKUX BEIIECTB B OBITY U NPAKTUYECKON NEATEITHHOCTH

YCJIO0BCKa

1.5

olmye Hay4yHble MPUHLHUIBI XHMHUYECKOTO TPOU3BOACTBA (Ha
IIpUMepe MPOU3BOJCTBA CEPHON KHCIOTHI, aMMMaKa, METAHOJA,

nepepaboTku HePTH)

CdhopmupoBaHHOCTH YMEHUI BHISBIIATH:

2.1

XapaKTCpHBIC TIPHU3HAKK W B3aWMOCBA3b HN3YUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBECTCTBYIOIIUEC MOHATHUA IPpHU OIMMCAHUU CTPOCHUA U
CBOMCTB HCOPraHMYCCKUX W OPraHU4YCCKHUX BCIICCTB W HX

MPEBPALLCHUI

2.2

B3aMMOCBSI3b ~ XMMHUYECKUX  3HAaHMM €  TOHATHSIMH U
MPEJICTAaBICHUSIMA APYTUX MPEAMETOB JUIsi 0oJjiee OCO3HAHHOTO
MOHUMAHUSA ¥ OOBSCHEHUS CYIIHOCTH MaTepHUaIbHOTO €IMHCTBA

MuUpa

CchopMupoBaHHOCTb YMEHUS HCIIOJIb30BATh:

3.1

HAaMEHOBAaHUS XMMHYCCKHX COCTUHCHHI MCKIYHAPOAHOr'o COro3a
TeopeTI/IIIGCKOﬁ u HpHKHaHHOﬁ XUMHU U TPUBUAIILHBIC HA3BAHUS
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KilacCaM OpPraHU4Y€CKUX H

HEOPraHUYECKUX COCIMHEHUN
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XUMHYECKYIO CUMBOJIUKY JUIS COCTaBJICHUS bopmyn
HEOPraHMYECKUX BEIIECTB, MOJEKYJSAPHBIX M  CTPYKTYPHBIX
(pa3BEPHYTHIX,  COKpAIIEHHBIX M  CKENETHbIX)  (opMyI

OpraHMY€CKNX BEIICCTB

CdhopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

HCOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBaHUsA H

KPUTCPpHUU I KJ'IaCCI/I(I)I/IKaI_[I/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4€CKUEC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTI> OCHOBaHUs H




KpPUTEpUU JUI KIacCU(PUKAIK N3y4aeMbIX XUMUYECKUX 00BEKTOB

4.3

I10 PA3JIMYHBIM MPU3HAKAM (YMCITy ¥ COCTaBy pPearupyrolux BEIIECTB,
TeroBoMy 3GQEeKTy peakluH, M3MEHEHUIO CTEIeHEH OKUCIICHHS

3JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaJnu3aTopa)

ChopMmupoBaHHOCTE  YMEHHUSI  XapaKTEpPHU30BaTh  AJICKTPOHHOE
CTpO€HHE aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSHUH) H
MOHOB XUMHUYECKUX 3eMeHToB | — 4 nepuonos llepuomuueckoit
cucrembl J[.M. MenneneeBa M HX BaJCHTHbIE BO3MOXHOCTH,
UCTIONIB3YSl ~ TIOHATUS ~ §-, p-, d-dJCKTPOHHBIE  OpOWTANH,

OHEPICTUUCCKHUEC YPOBHU

ChopMuUpOBaHHOCTH ~ yMEHHS  OOBSICHATH  3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHYECKHX DJIEMEHTOB U 06pa3yeMblx Z00%0%1

CO@,Z[I/IHCHI/Iﬁ 110 nMepuoaam U rpyI1iiamM

CpopMUpPOBAaHHOCTh YMEHHUSI COCTABIIATH YPABHEHHSI XUMHUYECKUX

peaKI_II/Iﬁ " paCKpbIBATh UX CYIIHOCTb:

7.1

OKHCJIIMTCJIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMOoCpEACTBOM

COCTAaBJICHUSA 3JICKTPOHHOT'O OajaHca STHX peaKuHﬁ

7.2

YPAaBHEHUS PEAKLMK pPa3IMYHBIX THUIIOB; IOJIHBIE U COKPALLIEHHBIE
YpaBHEHHS peaKlIMi HOHHOTO OOMEHa, YUWUThIBasi YCIIOBUS, IpPH

KOTOPBIX 3TH PEAKLUHUH UAYT J0 KOHLA

7.3

peakuuil THApPONW3a, peakiuil KoMmIulekcooOpa3zoBaHUs (Ha

IpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS)

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKIAATh:

8.1

Ha KOHKPETHBIX NPHMEpax XapaKTep 3aBHCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COEJAMHEHMH OT KpPaTHOCTU M TUIa
KOBAJICHTHOM CBSI3M (G- M TM-CBS3M), B3AUMHOT'O BJIMSHHSI aTOMOB U
IpYII aTOMOB B MOJIEKYJIaX, a TAKKe OT 0COOEHHOCTEH pean3aiuu

PA3IMYHBIX MEXaHU3MOB IIPOTCKAHHUA peaKuHﬁ

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIUMHU

OKCIICPUMCHTaMU U 3aIIUCIAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTb ~ yMEHHUS  XapaKTepuU3OBaTh  COCTAaB M|
BAJKHEHIIIME CBOWCTBA BELIECTB, IPUHAJICIKALIUX K ONPEACIEHHBIM
KjlaccaM W TpyIIaM COeAMHEHUH (IIPOCThIe BEIIECTBA, OKCHIBI,
THJIPOKCHUJIBI, COJIM; YTJIEBOJIOPOJbI, TPOCThIe 3(UPHI, CHHPTHI,

(beHOJ'IBI, aJIbACTUAbI, KCTOHBI, Kap6OHOBBIe KHCJIOTBI, CJIOXKHBIC




3(UpPBI, KUPHI, YTIAEBObI, AMUHBI, AMUHOKHUCIIOTHI, OCTTKH)

10

CdhopmupoBaHHOCTH YMEHHS TPOBOJIUTH PACUETHI MO XUMUIECCKUM
dbopMylnaM W ypaBHEHHSIM  XUMHYECKHMX  peakIuii ¢

HUCIIOJIB30BaHHUEM (1)I/I3I/I‘I€CKI/IX BCJINYHNH.

10.1

Macchl (00BEMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, eCIH
OTHO M3 MHCXOJIHBIX BEIIECTB JaHO B BHJE pacTBOpa C
ONpPEACIIEHHON MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA WU

JTAaHO B M30BITKE (MMEET TIPUMECH )

10.2

MaccoBOM MM 00BEMHOM JTOJIH, BBIX0/Ia MIPOYKTA PEAKLIUU

10.3

TEIUIOBOTO P eKTa peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

0 HAXOXKJICHUIO XUMUYECKOU (DOPMYITBI BEIIECTBA

11

BJ'Ia,Z[CHI/Ie CHCTEMOH 3HAaHHH O MCTOJAaX HAYYHOI'O IIO3HAHUA
SIBIICHHI npupoAbl, HCIOJB3YEMbBIX B CCTCCTBCHHBLIX HAYKaxX H
YMCHHUC TPUMCHATL 3TH 3HAHUA TPHU  IKCIICPUMCHTAIIbHOM
HUCCICIOBAaHNNU BCIICCTB U JJIA OOBACHCHHS XUMHYECKHX ﬂBHeHHﬁ,
UMeromux MeECToO B MOpuUPOAC, HpaKTHHGCKOfI ACATCIBHOCTU

YCJIOBCKA U B HOBC@I[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCTh YMEHHS MPUMEHSTH (UCIOJIB30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAaX BEUIECTB JUIsI SKCIEPUMEHTAIHON MPOBEPKHU
TUTOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKHUX
peaKkiuii ¥ NPOrHO3UPOBAHUS BO3MOYKHOCTEHM HX OCYLIECTBICHUS;
CUCTEMHBbIE  XUMHYECKHE  3HaHUS A OOBSCHEHUS U
MPOTHO3UPOBAHUS  SIBJICHHUM, WMEIONMX EeCTECTBEHHOHAYUYHYIO
OpUPONY; JUIA TIPUHATUS TPAMOTHBIX pelIeHH mpolieM B

CUTyalllsX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTb ~ yMEHHUsSl  IUIAHUPOBaTb U MPOBOJIUTH
XUMHUUYECKHH OSKCHEPUMEHT (MOJTy4YeHHE W HW3yYCHHE CBOMCTB
HCOPTaHNYCCKUX nu OpTraHUYCCKUX BCUICCTB, Ka4C€CTBCHHBIC
peakuum yTJIEBOJJOPOJIOB Pa3IUYHBIX KJIacCOB u
KHCIIOPOJICOJICPKAIMX ~ OPraHMYeCKUX  BEIIECTB,  PELICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 MO PacliO3HABAHUIO HEOPTaHUYECKUX U
OpTraHUYECKUX BEIIECTB) C COONIOJEHUEM TIPaBWJI OE30MacHOTO
oOpamieHusi C BemeCTBAMU M JIAOOPAaTOPHBIM 00OPYJOBAHUEM;

(GbopMyIIHpOBaTh EIH WCCIEIOBAHMSI, MPEACTABISATh B Pa3IUYHON




(dhopme pe3ysbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh M OLICHUBATh UX

JIOCTOBEPHOCTh

14

ChopMHPOBAaHHOCTE YMEHMS OCYILECTBIATh IleJICHAIPaBICHHbIH
MOUCK XMMHUYECKOW WH(GOPMAIMK B PA3UYHBIX HCTOYHHKAX
(HayyHass W Yy4eOHO-Hay4Has JMTepaTypa, CpeICTBa MacCOBOM
uHpopmalmy, cetb  MHTepHeT U JApyrue), KpPUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(pOpMAINIO, NepepadaTsiBaTh €€ U

HCIIOIL30BaTh B COOTBETCTBHH C ITOCTABJICHHOM yqe6H0171 3a/:[aq6171

15

ChopMUpOBaHHOCTH YMEHHS TPOTHO3HPOBATH, AHAIM3UPOBATH H
OLIEHUBAaTh MH()OPMAIUIO C TIO3UIIMN HKOJIOTUYECKON 0e30macHOCTH
MOCIIEJICTBUM  OBITOBOM W  MPOU3BOJICTBEHHOW  JIEATEIHLHOCTH
YeNloBeKa, CBSA3aHHOM ¢ rmepepaboTKoi BemecTs; c(hOpMUPOBAHHOCTD
YMEHHUI OCO3HABaTh OMACHOCTh BO3JICHCTBHS HA KUBBIE OPTraHU3MbI
ONpENIEAEHHBIX BEIIECTB, MTOHUMAsE CMBICH TMOKA3aTeNsl MPEIEIbHON
JOMyCTUMON KOHIEHTpAllUM, U TOSICHATh Ha TPUMEpPax CIOCOOBI
YMEHBILICHUSI W TPEAOTBPALICHUS WX BPEAHOTO BO3JICHCTBHS Ha

OpraHu3M 4YCJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O XUMHUHN

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS

1 TeopeTnueckne OCHOBBI XUMHHU

Ctpoenne BemiectBa. (CoOBpeMEHHass MOJIeb CTPOCHHUS aToma.
Pacripeniesiearie  9JIEKTPOHOB IO DHEPrETHYECKUM  YPOBHSIM.
11 Knaccudukanuss xumudeckux 31eMeHTOB. OCOOCHHOCTH CTpPOCHUS
. SHEPTEeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-3eMeHTOB). OCHOBHOE U
BO30Y)KIAEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs KOH(MUTyparus

aToma. BaneHTHBIE 371E€KTPOHBI

IIepuonnueckas cucrema xumudeckux iemMeHToB J[.M. Menneneesa.
O®uznueckuit cmbicn llepuoamyeckoro 3akoHa J[.M. Menpaeneena.
12 [IprurHBI ¥ 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX
' COEIMHEHMI 10 mepuogam U rpynmnaM. 3aKkOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB TMPOCTBIX BELIECTB, BOJOPOJHBIX COEAUHEHUM, BBICIIUX

OKCHUIOB U THAPOKCHUIOB

1.3 BanentHoCTb. DneKTpooTpUIIATEILHOCTh. CTENEHb OKUCICHUS

Bunel xummudeckoil cBsizu (KOBaJIGHTHAsi, MOHHAs, MeTajlindeckas,
BOJIOPO/IHAsI) M MeXaHU3Mbl €€ oOpa3zoBaHMs. MeXMOIEKYIspHBIC
1.4 B3aUMOJICCTBUS. BelecTBa MOJEKYISIPHOIO M HEMOJEKYJISPHOrO
cTpoeHusA. THUMbl KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BEILECTB OT TUIIA KPUCTAIUINYECKON PEILIETKU

Xumnueckass peakuusa. Kiaccudukanms XUMHUECKHX peakiuil B
1.5 HEOpPraHUYECKON M OpraHMYeCKON XUMHH. 3aKOH COXPAaHEHHS MacChl

BCIICCTB

1.6 CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3INYHbBIX (PaKTOPOB

17 TennoBeie 3 dekTsl XUMUYecKuX peakiui. TepmMoxumudeckue

YpaBHECHUS

OOpatumble  peakiuu. XuUMHUYeckoe paBHoBecue. DakTopsl,
1.8 BJIUSIIOIIME HA COCTOSIHUE XHUMH4YEecKOoro paBHoBecus. [lpunmun Jle

[HlaTennbe

1.9 9J'IeKTpOJ'II/ITI/I‘l€CKa$I Aucconuanus. CunbHbIE U clTa0bIe SJICKTPOJIUTHL.

Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCIasl, HEUTpasbHasl, IEJT0YHasl.




Crenens aucconuanuy. Peakiyn noHHOro oomMeHa

1.10

I'mpponus  coneit. HMoHHOe mpousBeneHHE BOAbl. BoaopoaHbii

nokasatenb (pH) pactBopa

CriocoObl  BbIpa)KE€HUSI KOHILIEHTpAIlMM pacTBOPOB: MaccoBas O
pacTBOPEHHOIO BEUIECTBA, MOJISIpHAsl KOHUEHTpauus. HachleHHble n

HEHaCBILIEHHBIE PACTBOPHI, paCTBOPUMOCTb. KpucTamioruapaTsl

1.12

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBGI[GHI/IC BCIICCTB B

cpeaax C pa3HbIM 3HAYCHUCM pH MeTtoabl SJICKTPOHHOT'O OanaHca

1.13

DNEeKTpOIN3 pacTBOPOB U PaCIIaBOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus Heopranmueckux coenuHeHuil. Homenkiatypa

HCOPraHN4CCKUX BCIICCTB

2.2

XYUMUYECKHE CBOMCTBA BaKHEHIIMX METANIOB (HATpUM, Kalui,
KaJIBIIMM, MarHui, aJIOMUHUN, ITUHK, XpOM, JKEJe30, MeIb) U HUX

coearHeHui. O01IMe crocoObl MOTyYeHHsI METAJIOB

23

XUMHUECKUE CBOWMCTBA BAXXHEHIIMX HEMETAJUIOB (TaJOTCHOB, CEPHI,
azota, gocdopa, yriepona U KpeMHHsS) U UX COCIWHEHUU (OKCHJIOB,

KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHIA)

24

I'enernueckas cBSI3b HCOPraHN4YCCKUX BEIICCTB, ITPUHAAJICKAIINX K

PAa3IMYHBIM KJIacCaM

2.5

HH#HPar### nenTnuKanus HEOPraHNYECKUX COSTUHEHUH.

KauecTtBeHHBIE PCaKu Ha HECOPTraHNYCCKUC BECUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOIO CTPOEHUSI OPIraHUUYECKUX
coequHeHnii A.M. BytnepoBa. YTiepoaHbIil CKEIET OpraHuYeCcKou
MoJieKyJbl. KpaTHOCTh XMMHUECKOH CBSI3U. S- U P-CBSI3U. Sp3-, sp2-,
Sp-TuOpuAM3auuMu  opOuTaiell aToMOB  yriepoja. 3aBUCHUMOCTb
CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHHs MOJeKys. ['omororu.

I'omonornyeckuii psan. Mzomepus u uzoMepsl

3.2

[Tonstre o ¢QynkunoHanpHOM Tpymme. OpueHTaunOHHBIE 3(P(HEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o0  KiIaccU(UKAUM  OPraHUYECKHX  BEILECTB.
Homenknatypa opraHuyeckux COEAMHEHUH (cucTemMaTHueckas) U
TPUBHAJIbHBIE HA3BaHMs BAXKHEHIIMX MPEACTaBUTENECH KJIacCcOB

OpPraHN4YCCKHX BCUICCTB




3.4

CBoOogHOpaIUKATBHBIN U MOHHBIM MEXaHU3MBI peakiuu. [lorstue o
Hykieopune u snextpoduie. IlpaBuio MapkoaukoBa. IlpaBuio

3aiirieBa

3.5

Ankanpl. XHWMHYECKHE CBOWCTBA QJIKAHOB: TaJOT€HHUPOBAHUE,
JEruApupoOBaHue, TEPMHUUYECKOE pasJIoKEHHUE, KPEKUHT,
n3omepusanus, ropenue. Ilomyuenme ankaHoB. [lukiioankaHsbI.
Crenunguka CBOWCTB IUKIOATKAHOB C MallbIM pa3MepoM IHUKIIA.

P €aKIMU MMPUCOCAUHEHUSA U PAIUKAJIBHOI'O0 3aMCIICHUSA

3.6

Ankenpl. XUMHMYECKHE  CBOWCTBA:  pEAKLUUU  MPUCOECTUHEHUS
(raoreHMpoBaHue, TUAPUPOBAHUE, TUAPOTaJIOT€HUPOBAHHUE,
rUapaTanus), rOpeHus, OKHCJICHUS nu MOJINMEPU3ALIH.

[IpomblnieHHBIE U Ta00paTOPHBIE CIIOCOOBI OTYYEHHUS AIKEHOB

3.7

Ankaguensl.  XMMHMYECKHE  CBOMCTBAa  alKaJUCHOB:  peakUuu
MpUCOEANHEHNs (TUAPUPOBAHUE, TaJIOTEHUPOBAHUE), TOPEHHUS U

oJIMMEpHU3alln. HOJ'Iy‘lCHI/IC AJIKaIUCHOB

3.8

Ankunbl.  XUMHYECKHME  CBOWMCTBA: pEaKIUU  MPUCOCTUHECHUS
(rajoreHupoBaHHUe, TUpUPOBAHUE, ruaparanus,
THAPOTAIOTCHUPOBAHUE) KaK CIOco0 TMOJyYeHUs TIOJUMEPOB |
IpPYruX IIOJE€3HBbIX MpoayKToB. Peaknuum 3amemenusa. [openue
aleTUIeHa KaK MCTOYHUK BBICOKOTEMIEPATYpHOTO IUIAMEHH IS

CBApKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

ApeHbl. XUMHYECKHE CBOWCTBA OCH30JIa: PEaKIUU AIEKTPOPUILHOTO
3aMeIIEeHus, TNPHUCOEANHEHHUs (TMIPUPOBAaHHUE, TaJlOTeHUPOBAHUE).
Peakiust ropenus. OcoOEHHOCTH XWMHYECKHX CBOWCTB TOJyOJa.
[Honyuenue Oenzona. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Honumepuzanust ctuposna. CrnocoObl TOMY4YEHUS] U TPUMEHEHUE

apoOMaTHUYECKUX YTJIEBOJOPOIOB

3.10

Crnuptel.  IlpenenbHble  OJHOAQTOMHBIE — CHUPTHL.  XHMHYECKUE
CBOICTBa: B3aMMOJEICTBHE C HAaTPUEM KaK CHOCOO YCTaHOBJIEHUS
HJINYMA THJIPOKCOTPYHIBI, € TaJOreHOBOJOPOJaMHU Kak Ccrocod
MOJIyYEHUsI  PacTBOPUTENECH, BHYTPU- M MEXMOJEKYJISpHAas
nerunparauusa. Peaxkuuss ropenus. IlomydeHume 53TaHOna: peaxuus
Opo’KeHMs TJIIOKO3bl, THApaTalds JTUIEHA. OTUJIEHIVIUKOIb U

TJIMIOCPUH KaK NPCACTABUTCIIN MPCACIIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

@enon. XuMHYecKHe CBOMCTBa (peHoda (peakuuu C HaTpUeEM,

TUIPOKCHIOM HaTpusi, Opomom). [lonyuenue denona




3.12

Anpnerusipl. XUMHUYECKHE CBOMCTBA NPEACNIbHBIX  albICTHIOB:
THIPUPOBAHUE; KAYECTBCHHBIE PEAKIIMH HAa KapOOHUIBHYIO TPYIITY
(peakiust «cepeOpsSHOTO 3epKaya», B3aUMOJCHCTBHE C THIPOKCHIOM
meau (II). Iomydenne npeaenbHbIX albACTUI0B: OKUCICHUE CITUPTOB,
ruAparanys aueTuiaeHa. AIIeTOH Kak MpPeICTaBUTENb KETOHOB.

Oco0eHHOCTH peaKIMK OKUCIICHHSI alleTOHA

3.13

KapOoHoBbie  KHCIOTBI. XHMMHYECKHE CBOICTBa  INpeAeibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKHX
CBOMCTB  MYpaBbMHOW  KHCHOTHL.  [lomydeHue  mpenesbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJIEHHE aJIKaHOB, AJKEHOB,
IIEPBUYHBIX CHOUPTOB, QJIBJACTUIOB. BpIicmme mnpenensHble U

HCTIPCACIILHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxuble 3¢upbl U Kupbl. CrocoObI MOMYYSHHsT CIIOKHBIX 3(DUPOB.
OOpatumocth peaknuu  drepudukanuu. [IpUMEHEHHE CIOXKHBIX
3(GUpPOB B MUIIECBOH U Nap(IOMEPHOH MPOMBIIIICHHOCTH. JKUPBI Kak
CIIOXHBIE 3(QUPHl TIHIEPHHA W BBICIIUX KApOOHOBBIX KHCIIOT.
XUMUYEeCKHE CBOWCTBA KHUPOB: THIPUPOBaHKE, OKUCIeHUE. [ uapomnms,
WIA OMBUICHHE, XHPOB KaK CIIOCOO MPOMBIIUICHHOTO TOTY4YeHUS
coJiell BBICHIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJMU BBICIIUX

Kap6OHOBBIX KHCJIOT

3.15

XHWMHYECKUE CBOMCTBA IIFOKO3BI: PEAKIIUH C YYaCTHEM CIUPTOBBIX U
QIBJCTUJHON Tpynn M MOJOYHOKHCIOoe Opoxenue. IlpumeHeHue
IJIIOKO3bI, €€ 3HaueHHe B  IKU3HEICSATEIbHOCTH  OpraHU3Ma.
Hucaxapuapl:  caxapo3a, MainbTo3a. BoccraHaBiMBamume U
HEBOCCTAHABIMBAIOIME  Jucaxapuibl. [uaponaus  nucaxapuios.
[Honucaxapuasl: kpaxmain, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, TJIMKOTeHa U 1elto103bl. dusnueckue cBOMCTBA KpaxMania
W I[eJUIF0J03bl. XHMMHYECKHE CBOMCTBA Kpaxmasa: T'HApOJIN3,
KauecTBEHHAas peaklus C N00M. XUMUYECKUE CBOMCTBA LIEJUTIOJIO3BI:
TMIPOJIN3,  MoslydeHue 3pupoB  nemwnonossl.  [lonarue 00

UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIEIK)

3.16

AMHHBI. AMUHBI KaK OpPraHMYECKUE OCHOBAHUSA: PEaKLUUU C BOJIOM,
KUCJIOTaMH, peakius TOpeHud. AHWIWH KakK [peIACTaBUTENb
apoOMaTUYECKUX  aMUHOB. XMMHYECKHME  CBOWCTBA  AHWJIMHA:
B3aMMOJICCTBHE C KHUCJIOTaMH, OpOMHOW BOJOH, OKHCIICHHE.

HOqueHI/IC AMHWHOB AJIKMJIMPOBAHHUECM aMMHWAKa M BOCCTAHOBJICHHECM




HUTPONPOU3BOHBIX YIJIEBOJOPOIOB

3.17

AMUHOKHUCIIOTBI #  O€nKh. AMHHOKHCIOTBI Kak aMm{QoTepHbIe
opranuyeckue coequHeHusi. OCHOBHbIE aMHUHOKHCIIOTHI, 00pa3yIoliue
O0enku. XUMHMYECKHE CBOWCTBAa O€JNKOB: THAPONU3, JI€HATyparus,

KauecTBEHHbIE (IIBETHBIC) pEaKIIMU Ha OCIKU

3.18

CTtpoeHre UM  CTPYKTypa TOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB
MOJIMMEPOB OT CTpOoeHUs MoJieKyd. OCHOBHBIE CIOCOOBI TOTydYeHUS
BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: peaKIHH TMOJIUMEpU3aluu U

noJInkoHAeHcanuu. Kinaccudukarus BOJIOKOH

3.19

HH#HPart## nenTuuKas opraHuyeckix coeAMHeHn. Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 Ha PACIIO3HABAHNE OPraHMUYECKUX

BCIICCTB

3.20

I'enermueckas cBSI3b MCXKY KilaCCaMU OpPraHU4YC€CKUX COCI[HHGHHﬁ

XUMHUS U )KU3Hb

4.1

Xumus B TOBCeAHEBHOM xu3HH. llpaBuna Oe3omacHoil paboThl ¢
€IKUMH, TOPHOYMMHM M TOKCHUYHBIMHM BEUIECTBAMH, CpPEACTBAMHU

OBITOBOM XUMUH

4.2

Xumuss U 300poBbe. XUMHUA B MeIUMLUMHE. XUMHA M CEIbCKOE
XO34MCTBO. XUMHUS B MPOMBIIUIEHHOCTH. XHMHS W DSHEPreTHKA:
MIPUPOTHBIN U TIOMYTHBIA HEPTSIHOM Ta3bl, UX COCTaB U UCMOJIH30BAHNUE.
Coctae Heptn u €€ mepepaboTka (MPUPOAHBIE HUCTOYHUKH

YTIEBOI0POIOB)

4.3

XuMHs 1 9K0JIOTUs. XMMHUYECKOEe 3arpsi3HEHHEe OKpY Karollel cpebl U
ero nocueactsus. Oxpana rujpocdepsl, MOUBbI, aTMOC(EpHI, PIIOpPbI
u ¢ayHbl OT XUMHUYECKOro 3arpssHeHus. lIpoOGrema oOTX070B u

MOOOYHBIX MPOAYKTOB. AJbTepHATUBHBIE HCTOYHUKU YHEPTHU

4.4

OO6mue mnpencTaBieHUss O MPOMBIIUICHHBIX CHOCO0axX MOTyYeHUs
XUMHUYECKHX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUaKa, CEPHOMN
kucnoThl). Y€pHas u 1BerHas Metauryprus. CTEKIIO W CHIMKATHAs
MPOMBIIIIIEHHOCT. [IpoMbliinieHHass opranuyeckas XuMus. CoIpbe

JUISL OpTaHNYECKON MPOMBIIUIEHHOCTH

#H##Par###Tunbl pacu€THBIX 3a71a4

5.1

#H#HPar###PacuéTel MacChl BEIIECTBA MM 00OBEMA Ta30B 110
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UIU 00bEMY OJTHOTO U3

YYaCTBYIOIIMX B PEAKIINH BEILIECTB




5.2

HH#HPar###PacuéThl TerioBoro apgexTa peakuuu

###Par###PacuéTbl 00BEMHBIX OTHOIICHHUI Ta30B MPU XUMUYECKUX

53
peakuusax
#iHtPar#HH#PacuéTel Macchl (00bEMa, KOTMUYECTBA BEIIECTBA)
54 MIPOJYKTOB PEaKIUH, €CJIU OJJHO U3 BELECTB JIaHO B U30bITKE (MIMeEeT
MIPUMECH)
55 ###Par###Pacuérel MaccoBOM Wi 00BEMHOM JI0JIM BBIXOJIA TIPOYKTA
' peakuuyu OT TEOPETUUECKH BO3ZMOKHOIO
#HH#HPar###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOTYKTa
5.6 pEaKIrU, €CIIM OJTHO U3 BEUIECTB TAHO B BUJIE PACTBOPA C
OIpeeIEHHON MacCOBOU J10JIEW PaCTBOPEHHOIO BEIIECTBA
57 #H#Par###Pacd€Thl ¢ NCMIONBL30BaHUEM ITOHATHI «MaccoBast OIS,
' «MOJISIpHAsE KOHLIEHTPALUA, «PACTBOPUMOCTH
#H#HPar##HaxoxieHre MOJeKyIIpHOM (pOpMyIIbl OPraHu4ecKOro
5.8 BEIIECTBA 10 €ro IJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,

BXOOAIIUX B €0 COCTAaB, WIH 110 MPOAYKTAM CropaHus




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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