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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma nmo XuMuU Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOOBaHUN K pe3ybTaTaMm
OCBOCHHS (efepalnbHOll  00pa30BaTEIbHON MPOTPaMMBI  CPEIHETO0 OOIIETO
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpazoBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJ0XKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTECTBEHHO-Hay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenune mnpenMera, peanuzyeMoe B YCIOBUSX JU(DPEpeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHUsl, TPHU3BaHO O00eCIeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHUSM JKU3HU B COIMYME, a TaKkKe
JUIs  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0 HHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBOIMOJATArOIIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH II€JI€H, COJepKaHusl,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJIHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIHUH:

e HMHPOPMALMOHHO-METOIMYECKAs], peaan3alus KOTOpou obecreynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IENIX, COACp)KaHWHU, OOIel cTpaTeruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeNIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHS] yueOHOTO MaTepuaia, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OIICHKHM 00pa30BaTENbHBIX JOCTIKCHUN O00YyJaromuxcs B
paMKax WTOTOBOM aTTecTaluu B (OpME €IUHOTO TOCYyAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUIST M3YYeHHS B paMKaxX OTICNbHBIX Mpoduiied, mpeaycMaTpuBaeT
pacrpeneneHue M CTPYKTypUPOBaHUE €ro Mo KiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JaéT MPUMEPHOE paclpe/eieHre yueOHOTO BpEMEHH, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCICI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€TOM JIOTHKHU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE C YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpeIHero  olmero  oOpa3oBaHWS,



collepKaTeIbHOM  XapaKTepUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTEeIbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe MO XUMHUU MPEAYyCMOTpEeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. 3a TIpeAellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cojep)kaHus  y4eOHOro
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpAa €ro BapUaTUBHOMN
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPENENsIThCS B COOTBETCTBUHU  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TPEIMETOB 0a30BOro U YIIYyOJIEHHOTO YpOBHEM B cHCTEME
nudepeHIIMPOBAaHHOTO 00yUCHHSI Ha YPOBHE CPEIHEro OO0Iero odpa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIlpaBlIeH Ha pealnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JIUCHUIUIMH B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccroHanbHOTO 00pa3oBaHusi. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKOM TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHplii npopuiab oOO0ydeHHs, B TOM YHUCIE C TEPCIEKTUBOMN
MOCJICYIONIETO TOJYYeHHUs] XUMHYECKOrOo o00pa3oBaHUsS B OpraHU3AIUsAX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpeHEro oOIIero o0pa3oBaHUs HM3yYCHHE NpeaMeTa «XUMUs»
OPHUEHTHPOBAHO TAaKXK€ Ha peIIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHS O0yYaroOlmUXCsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIIICKTYyaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATETbHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XUMHUsS» Ha YpOBHE  YIUIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriyOa€HHBIE Kypehl — «Oprannyeckast xumus» u «O01as
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpTaHM3aIlMU COJIEPKAHUS dTUX KYpCOB B MPOTPAMME IO XUMUU
3a ocHoBY mpuHATH TnonoxeHus GI'OC COO o pasznmuuusx 06a3oBOro u
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHWYeCKass XUMHUS» COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUW U
YMEHUH, OTHOCSIIHNXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHUH TIOJIy4aeT OMpeNeIEHHOE TEOPETHYECKOE JOMOITHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoNbIuii 00BEM  (PAKTOIOTHYECKOTO
MaTtepuana. Tak, Ha YrJIyOJE€HHOM YpOBHE H3y4eHHs IpenmMera obecredeHa
BO3MOKHOCTh 3HAQUHUTEILHOTO YBEIWYEHUS O00BEMA 3HAHUM O XUMHUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKH 3PCHUS XUMHUYECKON
KHHETUKA W TEepMOAMHAMUKH. VI3ydeHne TepuoguvecKoro 3akoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aToMa.
XuMuueckasi CBsI3b OOBSICHSETCS C TOYKU 3PEHUS SHEPTeTUYECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU M Pa3pylLICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. l3ydeHuwe THUIOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX MPOIECcCaX U DJEKTPOJIU3E PACILIABOB
U pacTBOPOB BeEIIECTB. B Kypce OpraHM4ecKOd XUMHUU IPU PaCCMOTPEHHUH
PEaKIIMOHHON CIMIOCOOHOCTH  COEIUHEHUM yiensieTcss 0co00e BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpPOBHS M3Yy4YEHHUs [UJIsl KJIACCOB OMNpeNeiaEHHOro Mpoduis
(rmaBHBIM 00pa30oM Ha WX CTPYKTYpPY M XapakTep [ONOJHEHUW K oOIen
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEpPXAHUU MpeaMeTra g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa Gosbiioe 3HaUeHUEe OyAYT UMETh AJIEMEHTHI yueOHOTO MaTepHalia Mo
oOmei xumuu. [lpu u3ydeHuun mnpenMera B JIaHHOM cllydae aklEeHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOUIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHMS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IPEICTABICHUS O CTPOSHUU BEILLIECTB U JIPYTOE.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OroNorHUYecKOro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aTOM ciiydae mpenocTaBisieTcss BO3MOXKHOCTH Il OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKHU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI U Jipyrue. [Ipyu 3ToM 3HaHMS O COCTaBE U CBOMCTBAaX IMPEACTaBUTENECH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEILIECTB CIYXAaT OCHOBOW ISl U3YYEHUS
CYIIIHOCTH Tpo1eccoB (P OTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B muane ¢opMupoBaHUsS OCHOB HAay4YHOT'O MHPOBO33PEHHS, OCBOCHMUS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS U OIbITA MPAKTUYECKOTO NPUMEHEHHS
HAy4YHBIX 3HAHUU H3Y4YEHUE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMU, BXOIAIIMMU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u uHbopmaTiKa» u «Pycckuil si3pIK U muTEpaTypar.

[Ipu usydyeHum yueOHOTO mpenMera «XUMHs Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpenHero obmiero obpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajaueld  IEpPBOCTCIICHHON  3HAYMMOCTH  SIBJISICTCS
dbopMupoBaHHEe OCHOB HAyKM XHMHH KaKk o00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO0 U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. Pemienue 5Toil 3amaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaracT pealnu3alnio TaKuX Leyei, KaK:

e (QopMupoBaHue mNpeACTaBICHUI: O MaTepUATLHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJICHUM MPUPOIBI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK W €€ Beayued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHYECCKON M MHUIICBON 0€30MacHOCTH,
B Pa3BUTUM MEJULIMHBI, CO3JaHUM HOBBIX MAaTEpPHaTOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUS] U OOIICH
KyJIbTYyphl ~4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CpELIE;



e OCBOGHHE CHCTEMbl 3HAaHMW, JEXKalIMX B OCHOBE XUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJIEKYJSIPHOM, O TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKluid, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopMupoBanue 'y  oOydYarOmIMXCS  OCO3HAHHOTO  MOHHUMAHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHMUYECKUX 3HAHUU 11 0OBSICHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIMX  €CTECTBEHHO-HAYYHYIO
OPUPOAY; TPAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
POTHO3UPOBAHMS, aHAIM3a M OLEHKU C TMO3UIHUN 3KOJIOTUYECKOU
0€e30MacHOCTH  TOCHIEJCTBUA  OBITOBOM U MPOU3BOJICTBEHHOU
JESTEIPHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U I1EPEPa0OTKOMN BEIIECTB;

e yriuyOJieHHE TPENCTaBIEHUA O Hay4YHBIX MeETOJaxX T[O3HaHUS,
HEOOXOUMBIX I MPUOOPETEHHUS YMEHHUI OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHMX SBJICHUMN, MMEIOIIMX MECTO B
IPUPOJIE, B MPAKTHUECKON EATETLHOCTH U MOBCETHEBHOMN KU3HHU.

B mnnane peanuzanuu mepBOOYEPENHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(YHKIMI 1ET0CTHOW CHUCTEMBI CPEAHETO OOLIEro 00pa3oBaHus MpU U3yUYEHUU
npenMmera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

e BOCINHUTAaHHE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
PUKJIAJHBIX UCCIIEA0BAHUM B XUMUU, (POPMUPOBAHNE MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHME MOTHUBAlMM K OOYUYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHUIO HAa  OCHOBE  YCBOCHUS
00I11eUeJIOBEYECKUX IIEHHOCTEM;

e pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, HHTEIUIEKTYalbHBIX U
TBOPUECKUX CIIOCOOHOCTEH o0O0yuaromuxcsi, (GOpMUpPOBAHUE Y HHUX
CO3HATEJIFHOIO OTHOILIEHUS K CamMOO0Opa30BaHUIO U HENPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIECTBEHHOMN N1€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 3710pPOBOM 00pa3e KU3HU;

e (opMupoBaHUE YyMEHHI U HABBIKOB PA3yMHOT'O MPUPOIOTOIB30BAHMS,
pPa3BUTHE  DKOJOTHMYECKOW  KyJIbTYpPhl, MPUOOPETEHHUE  OIbITa
OOLIECTBEHHO-TI0JIE3HOM SKOJIOTMUECKOHN 1eATETbHOCTH.

OOmiee 4KCIIO 4YacoB, TMPEAYCMOTPEHHBIX JUISi W3y4YeHUsS XUMHH Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapiser 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYECKOM XUMMH.

[IpeamMer W 3HauYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTH aToma yriiepojaa. XMMUYECKasl CBS3b B
OpraHUYEeCKUX COCAMHEHUsX. THUIbl TUOPUIM3AIMU AaTOMHBIX OpOuTaneu
yraepoja. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOMHas U TpoitHas cBs3b. CrocoObl pa3pbiBa CBsi3e B
MOJIEKYJIaX oOpraHudeckux BemiecTB. lloHsTHe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHust opraHmdyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIUHEHUN. MOJEeKyIsIpHblE W CTPYKTYpHBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckeinetHas. WM3omepus. Buasl wu3zoMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A((PEKTHI B MOJEKYJIaX OPraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenure o KiIaccupUKAUU OpraHUYECKUX BemlecTB. [loHsaTHE O
GyHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckass HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobeHHOoCTH U KIacCU(pUKAIUS OpraHUYeCKUX peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHl MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuii psiji ankaHoB, oomias GopMyiia, HOMEHKJIATypa
U H30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp°-rubpuaM3aIsl aTOMHBIX OpOWTale yriepoja, G©-CBi3b. Duznueckue
CBOMCTBA QJIKAHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMH 3aMEUIECHUs, M30MEpU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIMK, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenne
0 MEXaHU3ME PEeaKUHi paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyueHUs U TPUMEHEHUE aTKAHOB.

[Muknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa W  H30MEpHs.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MaJbIX (IMKJIOMPOTIaH,
UKJIOOYTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAJIKAHOB.
CriocoObl IOJTydeHHS ¥ IPUMEHEHHE ITUKJIOATKaHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKIIATypa. ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AJIKEHOB, SP -THOpUM3alMsl aTOMHBIX OpOWTAaJe yriiepona, G- U 7T-CBS3H.
CrpykrypHas u reoMeTrpuueckas (LHUC-TpaHC-) u3oMmepus. Duznyeckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: peakUUd MPUCOECIUHECHHUS,
3aMEIICHUS] B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxanus aJIKaIMCHOB (compsikEHHBIE,
U30JIMPOBAHHBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa U HM30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX oOpOuTanei yriaepoja.
du3nyecKkue  CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOCIUHEHUSA, IUMEpHU3allMd W TpUMEpHU3aluu, okucieHus. KucnorHele
CBOMCTBAa aJKWHOB, HMMEIOLIUX KOHIIEBYI0 TpPOMHYIO CBs3b. KadecTBEHHBIE
peaKkiMu Ha TPOMHYIO CB3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
obmass  ¢opMmyna, HOMEHKIAaTypa M  H30MepUA. JEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJEeKynbl OeH3oma. dusmyeckue cBOWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OEH30JbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuu MPUCOSIUHECHHUS,
OKHCJIEHHME ToMoyioroB Oenzona. [lpeacraBieHne 00 OpPUEHTUPYIOIIEM
JIEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
cruposia. CriocoOBI IOy YeHHs U IPHMEHEHNE apOMATHICCKUX YTIICBOAOPO/IOB.

[Mpuponueiii  ra3. IlomytHeie HedTanbie ra3zpl. Hedpts u e
npoucxoxaeHne. KamMeHHbI yTroiab UM NpOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [IpoaykTsl mepepaboTku HePTH, UX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUIEHUs] TajJoreéHa Ha TUJIPOKCOTPYIINY, HUTPOrpymHmny, LHAHOTPYMIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoyn. BzauMoelcTBue IUrajgoreHalKaHOB ¢ MarHueM U IUHKOM.
[TonatTne 0  METa/NIOOPraHUYECKUX  COeAUHEHHusX.  Vcrmosib3oBaHHE
TJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIJVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIEBOIOPOIOB PA3IUMYHBIX KJIACCOB (0OECIBEUMBAHHE
OpOMHOU WJIM MOAHOW BOJIBI, pACTBOPA MEPMaHTaHATa KaJIus, B3aUMOJCHCTBUE
alleTWJIeHa ¢ aMMHMAYHBIM pPacTBOpOM oOkcuaa cepeodpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia ¥ BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromp», ¢ oOpasllaMH TJIacTMAacC, KaydyKOB M PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJI YTIIEBOOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHM .

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
MeTaHola U dTaHosa). ['omonmoruueckuii psij, obOmas Qopmyna, u3oMepus,



HOMEHKJaTypa u kiaccudukanusa. Dusumyeckue CBOICTBA MpeACIIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJEKYJIaMH CIHUPTOB.
XYMMHMUYECKHE CBOMCTBA: pPEaKlUUd 3aMEeIlEHUs, AETUAPATALNUU, OKHUCICHHS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBenHasi peakuusi Ha OJHOATOMHBIE CHUpPTHL. JlelicTBUe 3TaHONA U
METaHOoJIa Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
U XUMHYECKUX CBOWCTB.

MHoroaroMHble COUPTHl — ATUJICHTIIMKOIb U TIULEpUH. Puznueckue u
XUMUYECKME  CBOMCTBA:  peakIMM  3aMEICHUS, B3aUMOJCIHCTBUE  C
OpraHUYeCKMMU M HEOPraHUYECKHUMH KHUCIOTaMHU, KA4eCTBEHHAs pPEaKIusi Ha
MHOTOAaTOMHbIE  cnupThl.  [IpeacraBieHne O  MeXaHM3ME  PeaKIHi
HykieouibHOro 3amerienus. JleiictTBue Ha opranu3Mm uenoBeka. CrocoObl
MOJIYYeHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cBoiicTBa peronsa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennoie peakiuu Ha (eHon. TokCHYHOCTH (peHoma.
Crnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble CcOEIUHEHUS — aibJACTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOW Tpymmbl. ['OMonorudyeckue psajabl aabIACTU]IOB U
KETOHOB, 0011as ¢popMyIa, U30Mepus U HOMEHKIIaTypa. Puznueckue CBOMCTBA
anbIAETUJOB M KETOHOB. XWMHUYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CrocoObl MOTyYeHUs! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeaeiabHbie KapOOHOBBIE KHUCIOTBI. (OCOOEHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznyueckre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAy MOJEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTePUDUKAIINHN, PEAKIINH C YIACTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHUCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BhICHIUX KapOOHOBBIX KHUCIIOT:
CTeapuHOBasl, TATBMUTUHOBAS, OJICMHOBAS, JIUHOJIEB8As, TUHOIEHO8As KUCTOTHI.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psia, odmast Gpopmyia, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HICIIOYHOU CpeTIe.

XKupsi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCJIOW W Ieno4Hor cpene. OCOOEHHOCTU CBOWCTB JKHUPOB, COIEPKAIIUX
OCTAaTKHU HEMPEIETbHBIX KUPHBIX KUCTOT. JKUPBI B IpupoIe.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapaktepuctuka yrieBojoB. Kinaccudukaius yrieBomoB (MOHO-,
IU- W TonMcaxapuibl). MoHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalTaKTo3a,
pubo3a, ae3zokcupuOo3a. Pu3NUeCKre CBONCTBA M HAXOXKIACHHE B TIPHUPOJEC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenre TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Hucaxapuael: caxapo3a, MajabTOo3a M JIAaKTO3a. BoccTaHaBiIMBaKIIHWEe U



HEBOCCTaHABIHUBAIOIIME aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Dusnueckne
CBOWCTBa Kpaxmalia M IEJUTIONO03bl. XHMHYECKHE CBOWCTBAa Kpaxmana:
THIPONN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOMWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
pPacTBOPUMOCTh PA3IMYHBIX CIHUPTOB B BOJIE, B3aMMOJICHCTBHE STaHONA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTa B ajbJCTHA Ha PACKAIEHHOW METHON
NIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJb30BaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMU Ha albJCTHIBI (C
rugapokcugom guammuHcepeopa(l) wu  ruapokcuaom  menu(ll)), peakius
mmnepuHa ¢ rugpokcuaom  meau(ll), Xxumuyeckue CcBoiicTBa pacTBOpa
YKCYCHON KHCJIOTBI, B3aMMOJCHCTBHE pacTBOpa TJIOKO3bI C THAPOKCHIOM
meau(ll), B3aumoelicTBre Kpaxmayia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHrue MoJIeKys, 001mas Gpopmyina, u3oMepusi, HOMEHKIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIE€ CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMUHOB C
azoTucToi kucinoroil. Colu aJKuIaMMOHUS.

AHUIIUH — TpeACcTaBUTENb aMUHOB apomaTudeckoro psga. CtpoeHue
aHwiInHa. B3auMHOe BIMAHHME TpPynnm aroMOB B MOJEKyJe aHUJIMHA.
OcoOEHHOCTH XMMHMYECKHX CBOMCTB aHWJIMHA. KayecTBEHHbIE peakiMu Ha
anuuH. CrnocoObl TONydeHHs] W TPUMEHEHHEe anu(aTUYecKUuX aMHHOB.
[Toy4yenue aHwIMHA U3 HUTPOOESH30JIA.

Amunokuciotel. Homenknatypa u uzomepusi. OTaenbHbIe TPECTaBUTEITN
0-aMHUHOKHUCJIOT: TJIMIUH, anaHuH. Ousumdyeckue CBOWCTBA aMHHOKHCIIOT.
XVWMHUUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak aM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHUM, pPEaKIus TMOJMKOHJIEHCAlUU, OOpa30BaHHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponansie nmoaumepsl. [lepBuunas, BropuyHas ¥ TPETUUHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
pacTBOpeHHe OEJKOB B BOJIE, JAeHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHHIE
peaknuu Ha O€JIKM, PEIICHHE OSKCIEPUMEHTAIBHBIX 3a/lad [0 TeMaM
«A3oTconepKalue  OpraHMYecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BoicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMEp, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpPHU3AIUU, CPEIHSS
MoOJIeKyJisipHass Macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIIHSI ¥ TTOJTMKOHICHCAITHS.

[Tomumepnbie Matepuanbl. [lmactmacchl (MONMMATUIICH, TOJTUIPOIUIICH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJI, TOIUMETHIMETAKPUIAT, TMOJUKAPOOHATHI,
noJIMdTUIICHTEPeGTANAT). Y THIHM3AIMS U TIepepadOTKa TUIACTHKA.



DOnacToMepbl:  HATypaJbHbIH  KaydyyK, CHUHTETHYECKHE  KaydyKd
(OyTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KaIlpOH U JIaBCaH ).

[Tonmmepsbr CIEIUaTBHOTO Ha3HAYEHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekysipHO (OpMyIibl OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (hOpMYyJIbl OPraHMYECKOTO0 COEIUHEHHs] 1o macce (00BEMY)
IPOJIYKTOB CropaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEakIMi W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHSI, ONPEIeNICHNE JOIM BBIXOJA MPOJYKTa PEaKIMd OT TEOPETHUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATUW, TaK M TOHITUH, TPHUHATHIX B OTACIBHBIX
IpeIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJICHUWE, HAay4YHBIH (aKT,
TUINO0Te3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccudukaius, HaOII0JeHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®dusuka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kinetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIM3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN M reTepoTpOoHBIN TUIT TUTAHUS, OpOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUSA,
MOIOITUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. HM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTCTUUECKHE
YpPOBHH U TMOAYPOBHU. ATOMHBIE opOutanu. Knaccupuxamus XUMHUYECKHX
3JIEMEHTOB (S-, p-, d-, f-amementnl). PacnpesencHue 3JeKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallud aTOMOB D3JIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(HUTyparuyi HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.



[lepuoguueckuit 3akoH u llepuoandeckass cucTeEMa XHUMHYECKHUX
snemeHtoB  J[.MI. MenneneeBa. CBsI3p NEPUOJUYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMHUYeCcKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainueckas. Mexanu3mbl 00pa30BaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AaKIENTOPHBIM.  DHeprus W JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHON CBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOeHHEM (Ha TMpuMepe
COEIMHEHUI 2JIEMEHTOB BTOPOIO MEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COEIMHEHUSAX. COCTaB KOMIUIEKCHOTO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPIMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatue o qucnepcHeix cucreMax. Mctunaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl I0JIs BEILIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelnieHHbie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuUMHUYECKMX  pEakiMid B HEOPraHUYECKOW U
OpraHUYeCKON XMMUHU. 3aKOH COXPAHEHUSI MACChI BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XMMHUUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKON peakuuu, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHSI: TEMIIEPATypa, JABJICHUE U KOHLICHTPALlUU BELIECTB,
ydyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektposutuueckas nuccoruaius. CUiIbHbIE W Cla0ble AJICKTPOJUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menovyHas. Bomopomuwiii mokazatens (PH) pactBopa. ['mapomms  coneit.
Peaxiiuu monHoro oomMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKHUCIECHUS.
Oxkucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelinme OKMCIMTENX M BOCCTAHOBHUTEIHM. METOM 3JICKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEeHWE NEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMA HMOHHOTO OOMEHa,
ONPENEITICHUE CPEABl PACTBOPOB € MOMOIIBI WHAUKATOPOB, U3YUYECHHUE BIIUSHHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.



[Tonoxenue nemetaioB B Ilepuogmyeckoil cucteMe XUMUYECKUX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJIOTPONHS HEMETaUIOB (Ha MpuUMepe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. Ionydenue, ¢pusndeckue U XUMHUYECKUE CBOMCTBA: PEaKIUU C
MEeTa/llaMi M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TorMBHbBIE JIEMEHTHI.

["anorensl. HaxoxaeHnue B npupoje, crocoObl moaydeHus, Gusndeckue u
XUMHUYECKHUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxueimmue
KHUCIIOPOJICOJIepKAIllUe  COENMHEHUs  ramoreHoB.  JlabopaTtopHbie U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILICHHbIE CLIOCOOBI MOIYYSHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupojie, CHocOObl MOMydeHUs, (Puanyeckue u
xuMuueckue cBoirictBa. CepoBomopos, cyinbduasl. Oxcua cepbi(1V), okcun
cepoi(VI1). Cepurcras u cepHast KUCIOTHI M MX coyid. OCOOEHHOCTH CBOMCTB
cepHoM KUCIOThL. [IpumMeHeHue cepbl U e€ CoeTMHEHUH.

Azor. Haxoxnenue B mpupojne, CrocoObl TOJNy4eHHs, (U3NUYECKHE U
XUMUYECKHUE CBOMCTBA. AmMHUak, HUTpUAbL. OKcUIbl a3oTa. A3O0TUCTas U
a30THas KHUCIOTBI U WX coiid. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, puandeckue u
xumudeckue cBorctBa. Pochuanl u dochun. Okcuasl docdopa, hochopHas
kucinota u e€ conu. [Ipumenenue docdopa u ero coequnenu. docopHbie
yI00pEeHus.

VYriepoa, HaxoXJeHHE B TNpuUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, OOpa30BAHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(lV), yronpHas kucinora u e€
cosid. AKTUBUPOBAHHBIN yroJib, afcopoius. dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEHIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, H
€ro COCIMHECHUM.

Kpemunii. Haxoxaenue B mpupoje, CocoObl moiaydeHus, puandeckue u
xumudeckue corctBa. Okcua kpemaus(1V), kpemMHHEBass KUCIOTa, CHIIMKATHI.
[Ipumenenue KpemMHUsS M ero coeauHeHuil. CTEKJIO0, ero MOJy4YeHUe, BHJIbI
CTEKJIA.

[Tomoxenne w™etauioB B llepuoanueckoil cucreMe XUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mme ¢uznueckre cBOMCTBAa MeTauioB. [IpuMeHneHrne MeTaljioB B
ObITy 1 TexHUKe. CIUTaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUIN psii HampspkeHud MertauioB. OOmme crocoOb
MOJTYYCHUS METaJIOB: THIPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anekTpometauryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka metamuioB |A-rpynmnsl [leprogudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Hatpuit w kamuil: nosyueHue, (QU3NYECKUE U
XUMUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mras xapakrepuctuka MetauioB ||A-rpynmsr [lepuogundeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONTydeHHe, (U3MYecKHue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA M €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6miast xapakTepuUCTHKa MeTauioB MoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKUE CBOMCTBA XpoMa U €ro coequHeHur. OKCUIbI
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uXpoMaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

dusznyueckre U XUMUYECKHE CBOMCTBA MapraHila M €ro COCJIMHEHHI.
Baxneiimue coenudenus wMapranua(ll), mapranna(lV), wmapranma(VI) u
mapranna(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHbIC CBOMCTRA.

duznueckre M XHMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesa(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CILIABOB.

Pu3nyecKne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coequHeHui. [lomydyenne
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHUJA LHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCnepruMEeHTAIbHBIE METOAbl U3YyUYEHHUS BEIIECTB U WX NPEBPAICHUN:
U3ydeHue 00paslloB HEMETAIOB, rOpeHue cepol, hpocdopa, xene3a, MarHus B
KHUCIIOPOJIE, U3yYeHHE KOJUIEKIUU «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IICJIOYHO3EMEIBHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA U JKeje3a C
pacTBOpaMH KHUCJIOT M IIeJIo4Yel, KaYeCTBEHHBbIE PEaKlUM HAa HEOPraHMYECKUe
QHUOHBI, KAaTHOH BOJOPOJA U KAaTHOHBl ~MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMS U IIMHKA C PACTBOPAMH KHCJIOT M IIEJI0YeH, peleHHe
AKCIIEPUMEHTANILHBIX 33/1a4 1o TemaM «l anorensl», «Cepa u €€ coequHEeHUs,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHbIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[lonsiTMe O Hay4YHBIX METOJaX TIO3HAHUA MW METOAOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple = TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
npousBojaCTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEWIIIMX BEIIECTB
(Ha TpuMepe TMNPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpombliliieHHBIE CMOCOOBI MOTYYEHHS METAUIOB U CIUIABOB. XHUMHUYECKOE
3arpsA3HCHUE OKPYKAKIIEW Cpelbl W €ro ImocieaActBusa. Poinb Xxumuu B
o0ecrieYeHUY dHEPreTHICCKON 0€30IMacHOCTH.

XuMmusi U 300pOBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. llpaBuna
WCIIOJIH30BAHUs JIGKAPCTBEHHBIX TpenaparoB. Poiab XuUMuUM B pa3BUTHU
METUITAHBI.

XYMMsI TIUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Poilb XuMuu B
oOecrieueHnH TUIIEBOM 0€30MMacCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30macHOr0 HMCMOJB30BAHMS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOM
KU3HH.

XuMHsI B CTPOUTENBCTBE: BAXKHEHUININE CTPOUTEIBHBIE MaTEPHAIIbI
(tleMeHT, 6eTOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHnyeckue W MHUHEpPaIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMA ra3oB 10 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CJIIM OJHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHJIE PacTBOpa C OMNpPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUUYECKH BO3MOYKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3€H MNpH  HM3y4YCHUH OOIIeH U
HEOpraHW4YeCcKoM XUMUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4YHBIM (akxT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHUMUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

dusznka: marepus, MHUKPOMHUP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJA, HSHEPreTHYCCKUN
YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIM3M,
MaKpoO- ¥ MHKPORJIEMEHTBI, OCIIKH, JKUPBI, YIICBObI, HYKJICUHOBBIC KHCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHUECKas MIPOMBIIIEHHOCTb, METaJLTypTus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIEBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIOB,
BJICKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJIETCHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHUE
OOy4aroMMUCS POCCUMCKOM TPaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHSATHIMU B OONIECTBE TMpaBWJIaMU U HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEILHOCTHU
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AeSTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3MaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YIEOHBIX U MMO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUEOHOU ACATEIHHOCTH,

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOTO
NPUWIOKEHUSI XWUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJIbTar
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W MO3HABATEJbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze uWHPOpPMAIIMM O  TEPEAOBBIX  JIOCTIDKCHHUSX  COBPEMEHHOM
OTCYECTBECHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:



NOHUMAaHUsl IIEHHOCTEW 370poBoro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (hHU3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIHCKON
JEeSTeIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOM W JPYrMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHUH, HHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 1E€JIECO00PA3HOTO OTHOMICHHS K MPHUPOAC KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO NPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEMPHUATHS JICMCTBUM, IPUHOCAIIUX BpPEH OKPYKaKOIIECH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA NMPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH HKOJOTHYECKON HAMNpPaABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBHOM, KOMMYHUKATUBHON U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTHM W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CHENMU(PUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHUS 00 OKPYIKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPhI, B PEIICHUU TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKOW  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecIeyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTU: TOHHMAaHHUSl CYIIHOCTH METOOB
MO3HAHUSA, HUCIOJb3YEeMBbIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIEr0 MUpa U MPOUCXOAANIMX B HEM H3MEHEHM, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUCHHMSI HAa OCHOBE HAy4HbIX (DaKTOB M HUMEIOIIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHHI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHU 1O XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3lWyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOEHUS MPOrpaMMbl MO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MEXIpeMETHBIC) oOIIIeHayYHbIE MOHSATHUS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUA, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUeE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe NENCTBUS (mo3HaBaTEbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUS W  YHUBEpPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLMATILHOM MPaKTHKE.

MeranpenMeTHbIE Pe3ybTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YNbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JJOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE IPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (PAaKTOB
U SIBJICHUI;



BBIOMpAaTh OCHOBAHHUS W KPUTEPUU A KiIacCU(UKAIMUA BEIIECTB U
XUMHYECKUX PEaKIIN;

yCTaHABIUBATh TPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTHh JIOTHYECKHE pPACCYKICHUs (MHIYKTHUBHBIC, ICTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBIISTH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PAaCCMaTPHUBAEMBIX
SBIICHUAX, ((OPMYITHPOBATH BBIBOJBI U 3aKIIIOUCHUS;

NPUMEHATh B  MpOLIECCE€ TIO3HAHMWS  HWCIOJIb3yeMble B  XUMHHU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJCIH, IIPEeoOpa3oBBIBATH  MOJICIHHBIC
OPEJICTABICHUSA — XUMHUYECKUH 3HAK (CHMBOJI) DOJEMEHTa, XHUMHYECKas
dopMyna, ypaBHEHHE XHMHUYECKOH pEaKIMH — TPU PEIICHUH YUeOHBIX
NO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICITHHBIC
NPECTABICHUS I BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3YYacMbIX BEIIECCTB
Y XUMHUYECKUX PEAKITUH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE IeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMynupoBaTh €M W 33Ja4ud  MCCIENOBAHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUST W TPOBEICHUS
YUYEHMUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3ybTaTOB UCCIEAOBAHUS, COCTABIATh 00OOCHOBAHHBIN OTYET O MPOJIEITaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM WCCIIEeNOBATEILCKOW M IPOCKTHOU
NESATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ad, NMPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c nnpopmanmueii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
NPEICTABIICHUS,  KPUTHUYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH Pa3TUYHBIC METObI IIPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXKIpeAMETHbIC (pu3nyueckne u
MaTeMaTU4ecKne) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYypHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ THAIIOTA
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UEH, POPMYIUPOBATH CBOU MIPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJNYYCHHBIX CaMOCTOATCIIBHO HJIKX COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJTHCHUHN  XHUMHUYCCKOI'O  OKCIICPUMCHTA, HpaKTH‘ICCKOP'I pa6OTI>I I10
HCCJICAO0OBAHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCaIn3alliU y‘IC6HOI‘O ITPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHCHUSMHU.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble ﬂeﬁCTBHﬂ:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYE€OHBIX M HCCIIEOBATEIbCKUX 3aJa4, BbIOMpaTh HamoOoJjee
3¢ (PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl TI0 XHUMHH  Ha
yriyOJICHHOM YpPOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs BKIHOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XUMUs» HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHUH B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
IpeACTaBIICHBI 110 TOJaM U3y4YCHHS.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM YKOJIOTHIECKOM, YHEPTeTUIECKON
M THIIeBOM O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBEKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CPELE;



BJIQJICHUE CHUCTEMOM XMMHYECKHMX 3HAaHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUWA DIIEMEHT, aToM, SJIp0 U
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKasi CBS3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHBbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas W
IPOCTPAaHCTBEHHAs (F€OMETpUYECKasi, ONTUYECKAs ), U30MEPhI, TOMOJIOTMYECKUI
psiZl, TOMOJIOTH, YTII€BOJOPOAbI, KUCIOPOJ- U a30TCOAEPKAIINEe OpTraHUuYECKUE
COEIMHEHUSI, MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOpHUsl CTPOEHUSI OpraHnyeckux BeiiecTB A. M. byTiiepoBa, 3aK0H coXpaHeHUs
MAacChl BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAIICHUS SHEPTHH TTPU XUMUYECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIUE B OCHOBE NMOHWMAHUS MPUYUHHOCTU U
CUCTEMHOCTHM XHMHUYECKHX SBJICHHM;,; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX peaKiuid, TEPMOJIMHAMUYECKHUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB WM TPYII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHbIi 3P deKThl, OpueHTaHTHI | 1
Il pona); ¢akronoruvyeckue CBEIIEHHUS O CBOMCTBAX, COCTAaBE, IMOJYYCHHUH H
0€30MacHOM HCIIOJIb30BAHUM BAKHEUINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
yCTaHABJIMBATHUX B3aMMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIINE MTOHSATHUS MIPU
OMKMCAHUM COCTaBa, CTPOCHUS M CBOMCTB OPTAaHMYECKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JJISI COCTABJICHHUS MOJEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIIECTB;

COCTAaBJISITh yYpPaBHEHUS XWMHUYECKMX pEaKIMil W pacKpbiBaTb UX
CYIIHOCTh:  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  TOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO 0anaHca 3TUX peakilil, peakiuii HOHHOT0 0OMeHa
MyTEM COCTaBJICHHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3TOTABIMBATh  MOJEIM  MOJIEKYJ ~ OPraHWYECKHUX  BEIIECTB  JJIA
WUTIOCTPALIUU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOPMUPOBAHHOCTh  YMEHUHU: yCTaHaBJIMBATh  MPUHAIJICKHOCTh
U3YYCHHBIX OpPTraHWYECKHUX BEIIECTB 110 WX COCTaBy U CTPOCHHUIO K
omnpenenéHHOMY KJacCy/Tpylime COSAWHEHHWH, JaBaTh WM Ha3BaHUS 110
cuctematuyeckor Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHUS IS OTIEIBHBIX TPEICTABUTENICH OPTaHMYECKHX BEIIECTB (DTHUJICH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
areTanbIeTh]I, alleTOH, MypaBbHHAs KHUCIIOTAa, YKCyCHAsl KUCJIOTa, CTeapUHOBAS,
OJICMHOBAsA, MAJIbMUTHHOBASI KUCIOTHI, TJIUIMH, aJJaHWH, MajibT03a, QPYKTO3a,
aQHWJIVH, TUBUHWII, U30TIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);

c(hOPMHUPOBAHHOCT, YMEHHS OMNPEACIAITh BHUJ XUMHYECKOW CBSI3U B
OPTraHUYECKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAS CBSI3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSA3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS] TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa 11 OOBSACHEHHUS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpPMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTAaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IuyHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IMPOCTBIX M CIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHMs MOJATBEPKIaTh HAa KOHKPETHBIX IpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBsI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HAaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUA MPUMEHATHOCHOBHBIC orepalnuu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
M3yUYECHUS CBOMCTB BEIIECTB M XMMUUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTh B3aMMOCBS3b XUMUUECKUX 3HAHUI
C MOHATUAMHU U MNPEACTABJICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO E€IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIE 3HAHUS MO OPTraHUYECKOW XWUMHUU I
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECCTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenMYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HaXOXXJICHUI0 XHUMHUYECKOW (OpMysbl BemIecTBAa IO HW3BECTHBIM MaCCOBBIM
JOSIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMCHHH: IIPOTHO3UPOBATh, AaHAJIU3UPOBATh |
OIICHHBATH C ITO3UIIUHA SKOJOTHYCCKON OC30IMaCHOCTH MOCICACTBHS OBITOBOM H
IIPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKAa, CBA3AHHOM C TepepadOoTKOiM
BEIIIECTB, MCIOJIb30BATHIIOIYYEHHbIE 3HAHUS IS MPUHATHS TPAMOTHBIX
perIeHi mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJIydeHUE U M3YYEHUE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOIEPKAIIMX OPTaHUYECKHX BEIIECTB, PEIICHUE IKCTIEPUMEHTATIbHBIX
3319 110 PACIO3HABAHUIO OPTaHMYECKHUX BEIICCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpalieHus] C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,



dbopMynHpoBaTh 1€Jb HCCIEAOBAHUS, MPEACTABIATh B pa3Iu4yHON Qopme
pEe3yabTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJII0/IaTh MpaBUjia HKOJIOTUYECKU 1IEIeCO00Pa3HOTO MOBEACHUSI B OBITY
U TPYAOBOM JEATEABHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbBS,
OKpY’KaroLIEl MPUPOJTHOU CPEIbl U JOCTHKEHUS €€ YCTOMYMBOTO PAa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOTO JCHCTBHUS HA >KMBBIE OPTraHU3MBbI
ONpEENIEHHBIX OPTaHNYECKUX BEILIECTB, MOHUMAas cMbIci nokazarens [1/IK;

aHAIM3UPOBATh 11E1€CO00Pa3HOCTh MPUMEHEHUSI OPTraHUUYECKUX BEIIECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS! PUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA IMMOUCK
XUMUYECKON HMH(POpMallMd B PA3IUYHbIX HMCTOYHHKAX (Hay4yHass U y4eOHO-
Hay4yHas JIUTepaTrypa, CpelcTBa MaccoBoi uHpopmaiuu, MaTepuer u apyrue),
KPUTUYECKU aHAIM3UPOBATh XUMUYECKYI0 HHPOpMAILIHIO, ITepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON YueOHOM 3a1auei.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUI: O MaTepUaIbHOM EIMHCTBE MUDA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM IPUPOJABL, O MECTE€ U 3HAYCHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOIJIEM IKOJIOTHUECKOM, YHEPTreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIBHOTO MPUPOIOTIOIb30BAHUS, B
dbopMHpPOBAaHMM MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKA OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralOIMe MOHATHUS — XUMHUYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHAS), KpUCTAJUIMUECKasi pemiéTka, XUMHYecKash peakius, pacTBOp,
AJIEKTPOJIUTBL, HEAIEKTPOJUTHI, DICKTPOJIUTUYECKAs AUCCOLMALMs, CTEICHb
JIUCCOLIMALNY, BOJOPOJAHBIA IIOKa3aTeiab, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeakluh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS SIEKTPOIUTUYECKOU
nucconnanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MacCChl BELIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUU TP XUMUYECKUX
peaKkusax, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICMCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIME B OCHOBE NMOHMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEJCTABICHHUS O CTPOCHHUM BELIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥  HAaJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUHUM, TEPMOAUHAMHUYECKUX WU KUHETHYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTHYECKHE CBEACHHS O CBOWCTBAaX, COCTaBe,
MOJIydeHUHM U 0€30MacHOM HCIIOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOW NEATEIHHOCTH YEJIOBEKa, OOIIMX HAYyYHBIX
MPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTEPHbIe MPU3HAKHU TTOHITHH,
YCTaHABJIMBaTh WX B3aHMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss (GOpMyJ BEUIECTB W YPaBHEHUW XUMHUYECKUX PEAKIUH,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHASI), TUIl KPUCTAILTNYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJIa XUMHYECKOW CBSI3M W THUMA KPUCTALIUYECKOM PEMIETKH, OOMEHHBIA H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHMM: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE
BEILIECTBA MO WX COCTaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEHIECTB, TEIUIOBOMY 3(h(eKTy peakiuw,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO
KaTanu3aropa U JPYTrue); caMOCTOSATEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPHUH
JUTST KacCU(UKAIINK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSCHUTENHEHYIO U TPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
[lepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysSd  HOHATHS
«QHEPIeTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MOAYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YXKJIEHHOE IHEPTeTUUECKHE COCTOSHHS aToMay;
00BACHITH3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUUYECKHUX AJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . .
MenzeneeBa, BaJCHTHbIE BO3MOXXHOCTH aTOMOB 3JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKUE CBOWCTBA BEUIECTB  PA3JMYHBIX KJACCOB, MOATBEPXKIATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUU ITOCPEICTBOM COCTABJIEHUSI SJIEKTPOHHOIO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUMU THAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHHUSI OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHUSI CKOPOCTM XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIWYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS O]
BIIMSIHUEM BHEIIHUX Bo3aercTBul (mpunuui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIe)KAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUSI CEPHOM KHUCJIOThI, AMMHAKA,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



NPUMEHEHUS! HEOPTAaHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHUK O METOJAaX HAy4YHOTrO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHMS] XUMUYECKUX SIBIICHUN, UMEIOLIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATUSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHUMAaHUSI MaTEPHAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHMsSI MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATHUH  «MaccoBas JIOJs BEIIECTBA B  pacTBOpE» M «MOJISIpHAs
KOHIIEHTpAIMs»; Macchl BelllecTBa WM OOBEMa Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WM OOBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIUU; MAaCChI
(oOBEMa, KoMUecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OINpEACIEHHOM MacCOBOM JoJei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
oTmpeJelieHNe CPeibl PACTBOPOB BEIIECTB C MOMOIIBbIO MHAUKATOPOB, U3YUYCHHE
BJIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaM «Mertamisl» u  «Hemeramis»y) ¢
coOmro/leHeM MpaBuil  Oe30macHOro  oOpaleHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaOoBaHuEM, (HOPMYyIUpOBaTh II€JIb  HCCIEIOBAHUA,
MIPEJICTABIIATh B PA3IMYHON (OopMe pe3yJbTaThl SKCIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATHUX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh  YMEHHI: COOMIOAaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCY/IO W J1abOpaTOpHBIM 00OpYIOBAaHHEM, OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEJIeCO00pPA3HOr0 TOBEACHHS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKpPYKAIOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHHSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMAaCHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPraHU3MblI OINPEIACTEHHBIX
HEOPraHWYECKUX BEUIECTB, TIOHMMAas cMbIch rokazaresns [IIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IE€JICHANIPABICHHBINA IMOUCK
XMMHYECKOM WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAaydHAs M Y4EOHO-
Hay4JHas JIuTepaTypa, CpeicTBa MaccoBoil nHpopmaruu, UHTEepHET U Ipyrue),
KPUTHYECKH AHAIM3UPOBATBXUMHYECKYI0 MH(pOPMALMIO, nepepadaTeiBartheé
WCIIOJIb30BAaTbB  COOTBETCTBMM €  TIOCTaBJICHHOW  y4eOHOW  3amauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer opranmyeckoii
11 xuMuu. Teopus CTpoeHHs 8 bubnunoreka [JOK
' OPraHUYECKHX COEIUHEHHI 0 https://m.eds00.ru/00adf68a
A. M. bytneposa
Htoro no pazneny 8
Pa3znen 2.YrieBoaopoanbl
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 0 bubmmorexa LOK
' yr p ’ https://m.edso0.ru/00adf68a
LUKJIOAJIKAHBI
HenpenensHeie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBOAIOPOABL: ’ https://m.edsoo.ru/00adf68a
aJIKaIMEHBbI, ATTIKUHBI
53 Apomaruyeckue 8 0 bub6nuorexa [IOK
' YIIIEBOAOPOILI (apeHBI) https://m.edso0.ru/00adf68a
[TpuponHbIE HCTOUHUKH
24 rIJ)Iell)soﬂo 0JI0B U UX 4 0 Bubmorexa LIOK
' Y AOPOA https://m.edsoo.ru/00adf68a
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 0 bubnuorexa [IOK
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YTJIEBOAOPOIOB

https://m.edsoo.ru/00adf68a

Uroro no pazaeny

35

Pasznean 3.Kucaopoacoaep:kamnue opranndeckue coeJuHeHust

3.1 Cnuptel. Genon 11
KapGonuipHbie
COCIIMHCHUS: alTbJCTU/IBI U
3.2 keToHbl. KapOoHOBBIE 21 bubmmorexa [JOK
' - P https://m.edso0.ru/00adf68a
KHUCIIOTHL. CIIOKHBIE
a¢upsL. XKupsi
bubmuoreka [JOK
33 ¥ TIeBONE 9 https://m.edsoo.ru/00adf68a
Hroro no pazgeny 41

Pa3nen 4.A30Tconepikamue OpraHu4ecKue coeJHHeHHA

41 AMUHBI. AMHHOKHCITOTHI. 12 bu6mmoreka [IOK
' Benku https://m.edso0.ru/00adf68a
Hroro no pazgeny 12

Pa3nen S.BeicokoMoOJIeKy A pHbIE COCAUHEHUSA

51 BricokoMoneKysipHbIe 6 bubnuorexa [JOK
' COEIMHEHHS https://m.edso0.ru/00adf68a
Wroro no pazmeny 6
OBIIEE KOJIMYECTBO 102 bubmuorexa [JOK

YACOB I10 ITPOTPAMME

https://m.edsoo.ru/00adf68a
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11 KITACC

HaumenoBanue KoanuectBo yacon
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 0 0 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/00adf68a
XUMHYECKHX
sneMeHToB /[. H.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 11 1 0 bu6mmoreka [IOK
' Muoroo06pasue https://m.edsoo.ru/00adf68a
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmoreka [IOK
' peaxImu https://m.edso0.ru/00adf68a
Hroro no pazgeny 39
Pa3nen 2.Heopranuyeckasi Xumust
bu6mmorexa [JOK
21 Hemeranet 31 1 3 https://m.edso00.ru/00adf68a
2.2 MerTansl 23 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adf68a

Uroro no pazgeny 54

Pa3zgen 3.XuMus ¥ :KU3HL
MeToAsl TO3HAHUS

3.1 B XUMUHA. XUMHUSA U 9 bubmmorexa LOK

' ) https://m.edso00.ru/00adf68a
KU3Hb

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO Eus OK

YACOB IIO 102 nomuoreka 1]

[NPOT'PAMME

https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
; Hara uudposbIe
n/ Tema ypoxka KounTtpoJbHbie IIpakTuyeckune
Bcero U3y4YeHH s o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypchl
[Ipeamer u 3HaueHue
OPraHN4YeCKON XUMHH,
DICTABICHIE O 1 0 0 bubmuoreka [JOK
pel https://m.edso0o.ru/00adf68a
MHOT000pa3uu
OPraHN4YeCKUX COCTUHEHUHN
DNEeKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
B030 i;éﬁgoe CE)CTO?[HI/I?[) 1 0 0 bubmmorexa HOK
y ' https://m.edso00.ru/00adf68a
BanenTHbIE BO3MOXHOCTH
aToma yriepojaa
XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa3oBaHU 1 0 0 bubmmorexa LHOK
. p https://m.edso00.ru/00adf68a
KOBAJICHTHOM CBS3H,
CHocoOBI pa3phiBa cBs3EH
Teopus crpoeHus
OpraHNYEeCKUX COCIUHEHUN 1 0 0 bubnmorexa LIOK
p https://m.edsoo.ru/00adf68a
A. M. byrneposa
Bune! uzomepuu: 1 0 0 bubnuorexa [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

CTPYKTypHas,
MIPOCTPAHCTBEHHASI.
OnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OpraHuYeCKUX
COETUHEHUN

https://m.edsoo.ru/00adf68a

IIpencrasnenue o
KJ1accu(uKanuyu u

bu6mmoreka [IOK

6 CUCTeMaTh4ecKas
https://m.edso00.ru/00adf68a
nomenkiatypa (IUPAC)
OpPraHUYECKUX BEILECTB
Knaccudukanus peaxiuii B bubnuorexa [JOK

7 .

OpraHN4YeCKOM XUMHUH https://m.edsoo.ru/00adf68a

8 Cucremaru3anus u bu6mmoreka [IOK
000011IeHNE 3HAHUH 110 TeMe https://m.edsoo.ru/00adf68a
AJIKaHBI: TOMOJIOTUYECKU I
psn, obmas hopmyIa,

9 HOMEHKJIaTypa U U30Mepus, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/00adf68a
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOuU3nIeCcKre U XUMHUUECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/00adf68a
Haxoxnenne akaHoB B

11 npupoae. CriocoOsl bubnnoreka [JOK

MOJIYUYCHHUA U IPUMECHCHUC
aJIKaHOB

https://m.edsoo.ru/00adf68a
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12

[uknoankaHel: o0mas
¢dhopMyIia, HOMEHKIIATypa U
U30Mepusi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHEHUE

bubmuoreka [JOK
https://m.edso0.ru/00adf68a

13

Pemenue pacuéTHbIX 3a1a4
Ha OIpeielicHUuE
MOJICKYJISIPHOM (hOPMYJIBI
OpPraHMYECKOT0 BEIECTBA 110
MaCCOBBIM OOJISIM aTOMOB
3JIEMCHTOB, BXOJAIIIUX B €I'0
coctaB. CucreMaTusanus u
000011eHNEe 3HAHNI IO TEME

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

14

AJKEHBI: TOMOJIOTHYSCKHI
psn, obmas hopmya,
HOMEHKJIaTypa, YIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CTpyKTypHas U IUC-TpaHC-
M30MepUs aJIKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

15

dusnueckre U XUMUYECKUE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHMKOBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

16

CriocoOsl mostyueHus u
MPUMEHEHHE ATKCHOB

bu6mmorexa [JOK
https://m.edsoo.ru/00adf68a

17

[IpakTuueckas padbora Ne 1

bu6mmorekxa [IOK



https://m.edsoo.ru/00adf68a
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o teme "[lonyyenue
STUJICHA U U3YUYECHHE €TO
CBOMCTB"

https://m.edsoo.ru/00adf68a

Pemenne pacu€THbIX 3a1a4
Ha OIIpe/ICIICHUE

bubmuoreka [JOK

18
MOJICKYJISIPHOH (POPMYITBI https://m.edsoo.ru/00adf68a
OpPraHUYECKOTO BEIIEeCTBA
AJKaJMCHBI: CONPSKEHHBIC,
W30JIMPOBAHHBIC,
19 KyMYJIUPOBaHHBIC bubmorexa [JOK
YMYIHP ' https://m.edsoo.ru/00adf68a
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHHS
20 XHUMUYECKHE CBOMCTBA bu6mmoreka [IOK
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/00adf68a
91 CriocoObl TTOTy4eHHS U bubnunoreka [JOK
MPUMEHEHHE AJIKAJTUECHOB https://m.edsoo.ru/00adf68a
AJIKUHBI: TOMOJIOTHYECKUN
psn, obmas hopmyIa,
99 HOMEHKJIaTypa, HIEKTPOHHOE bu6mmoreka [JOK
U IPOCTPAHCTBEHHOE https://m.edso00.ru/00adf68a
CTPOCHHE MOJICKYI,
(bu3nueckue cBOcTBa
23 XuMHYECKHE CBOMCTBA bu6mmoreka [JOK
AJTKHUHOB https://m.edsoo.ru/00adf68a
24 KauecTBeHHbIE peakyy Ha bubmuorexa [IOK

TPOMHYIO CBSI3b

https://m.edsoo.ru/00adf68a
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Crioco0pl nostyueHus u

bubmuoreka [JOK

25
[IPUMEHEHUE AJIKHHOB https://m.edso0o.ru/00adf68a
Pemenue 3agau: pacu€rsl 1o

26 ABHEHUIO XMMHUYECKOMN bubmorexa HOK
P https://m.edsoo.ru/00adf68a
peakiumn

97 Cucremaru3anys u bubmuoreka [JOK
00001IeHIEe 3HAHMI 110 TeMe https://m.edso00.ru/00adf68a
ApeHBI: TOMOJIOTHYECKU
psina, obmas popmyina,
HOMEHKJIATypa.

28 DIEKTPOHHOC H bubmorexa HOK

p https://m.edsoo.ru/00adf68a

MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a U TOIyOJIa,
uX (pu3nyecKue CBOMCTBa

29 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
apEHOB: PEAKIUH 3aMEIICHUS https://m.edsoo.ru/00adf68a
XUMHYECKUE CBONCTBA
apeHOB: PEeaKINH bub6nuorexa [IOK

30
MPUCOEAVHEHUSI, OKUCIICHUE https://m.edsoo.ru/00adf68a
TOMOJIOTOB O€H30J1a

31 Oc00EHHOCTH XUMHUYECKUX bubmuoreka [JOK
CBOMCTB CTUPOJIA https://m.eds00.ru/00adf68a
Pemenue pacu€THpix 3a1au

39 Ha OIIpe/IeIICHUE bubmuorexa [IOK

MOJIEKYJISIPHOM (hOpMYIIBI
OpPraHUYECKOro BELIeCTBA

https://m.edso0.ru/00adf68a
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33 CrocoObl oTy4eHus: u bubnmoreka [JOK
IIPUMEHEHUE apEHOB https://m.edso0o.ru/00adf68a
['enernueckas CBsA3b MEKIY Bu6 10K

nbIMoTeKa
4

3 PAsJITHAIMIL fTavcamu https://m.edsoo.ru/00adf68a
yIJ1€BOJIOPO/IOB
Pacuérbl o ypaBHEHUSIM

35 XUMHUYECKUX PEAKLUN. bubnuoreka [IOK
Cucremaruzanus u https://m.edsoo.ru/00adf68a
000011IeHNE 3HAHUH 110 TeMe

36 [Ipuponusbii ras. [lomyrHsie bubnnoreka [JOK
HE(TSHBIE ra3bl https://m.edsoo.ru/00adf68a

37 KamenHnslit yroas u bubnuoreka [IOK
MIPOJYKTHI €0 MepepadoTKu https://m.edsoo.ru/00adf68a
Hedtp 1 ciocoOwr eé

38 nepepabotku. [lpumenenune bubnuorexa [JOK
MIPOAYKTOB MepepabOTKH https://m.eds00.ru/00adf68a
HepTH
I'eneTnueckas CBSI3b MEXKIY BuG 1OK

nOIMOTEeKA

39
PASITTHBIMIL RIavCamH https://m.eds00.ru/00adf68a
YIJI€BOJIOPO/IOB
l"anorenonpons3BoaHbBIE

JIEBOIOPOOB:
40 :};em ngog CTPOCHHUE; Bubnmorexa LIOK
P P ’ https://m.edsoo.ru/00adf68a
peakiuu 3aMenIeHus
rajoreHa
41 JleticTBue 1ieaoueit Ha bubmuoreka [JOK
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raJIOreHIIPOU3BOIHbIC.
BzaumopeiicTBue
JIATAJIOTeHAIKaHOB C
MarHueM U NUHKOM

https://m.edsoo.ru/00adf68a

Cucremarusanus u

42 000011IeHNE 3HAHUN 110 bubnnorexa [IOK
H " " https://m.edso00.ru/00adf68a
pasneny "YTIIeBOI0pOIbI
43 KonTponbhas padota no bubnuoreka [IOK
Teme "YrieBogopoas” https://m.edsoo.ru/00adf68a
[IpenenbHBIC OTHOATOMHBIE
CHHpTHIFOMOHOFHHGCKHﬁ
171, o0Iast popmyiia,
44 I(:T OCHUE M(()l.])ICFI)( J}I] bubmorexa [JOK
p M https://m.edsoo.ru/00adf68a
HU30MepHsl, HOMCHKIIATYPa,
KiaccuuKanus,
(busnueckue cBOcTBa
XHUMHUYECKHUE CBOMCTBA
45 MIpeNeIbHbIX OJHOATOMHBIX bubmmorexa LHOK
p A https://m.edsoo.ru/00adf68a
CIUPTOB
CrniocoObl mostyueHus u
bu6mmoreka [IOK
46 MIPUMEHEHUE OJHOATOMHBIX

CIIUPTOB

https://m.edsoo.ru/00adf68a
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[Ipocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,

bubmuoreka [JOK

47
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/00adf68a
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:
48 STUJICHIJIMKOJIb U TJIMLEPHUH, bubnnoreka [JOK
ux (puznvyeckue u https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA
Crioco0pl mostyueHus u
49 MPUMEHEHHE MHOTOATOMHBIX Bubmmorexa LIOK
p https://m.edso00.ru/00adf68a
CIIHPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (u3nuecKre CBOMCTBa bubmmorexa [JOK
' https://m.edsoo.ru/00adf68a
ToxcuyHOCTH PeHOIa
51 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
¢benona https://m.edso0.ru/00adf68a
59 CriocoObl nostyueHust u bubnuorexka [JOK
npUMeHeHue GpeHona https://m.eds00.ru/00adf68a
[IpakTuueckas padora Ne 2.
Pemenue
53 SKCINEPUMEHTAIIbHBIX 33724 bubmmorexa [OK
P y 8 https://m.edso00.ru/00adf68a
1o TeMe "CrnupTel U
¢benomnnsr"
54 CucremaTtuzanus u bubmuorexa [JOK

0000111eHHE 3HAHUN 110 TEME

https://m.edsoo.ru/00adf68a
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Anbsieruibl U KETOHBI:
AJIEKTPOHHOE CTPOEHHE
KapOOHUJILHOW TPYIIIHI;

bubmuoreka [JOK

55
TOMOJIOTHYECKHUE PSIIbI, https://m.edsoo.ru/00adf68a
obmas hopmyna, u3oMepus
1 HOMEHKJIaTypa
ANbIeruasl 1 KETOHBI:
56 (hu3UYecKre CBOMCTBA; bubmmorexa HOK
i https://m.edsoo.ru/00adf68a
peaKIu MPUCOSTUHEHUS
Peaknuu oxucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubmmorexa [TOK
peaktl https://m.edsoo.ru/00adf68a
aJIbAETUI0B U KETOHOB
58 Crioco6bl nosTy4eHust bubnuorexa [JOK
AJTBJIETHUIOB U KETOHOB https://m.edsoo.ru/00adf68a
OAHOOCHOBHBIE NpEIEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/00adf68a
MOJIEKYJT
N3oMepnsa 1 HoMeHKIaTYpa
60 Kaj 6OI-II)OBI>IX KHCJIOT Mxyp bubmorexa [IOK
P o https://m.edsoo.ru/00adf68a
¢u3nueckue cBoiicTBa
XHUMHUYECKHE CBOUCTBA
61 IpeneIbHbIX OQHOOCHOBHEIX bubmmorexa [IOK
e a https://m.edsoo.ru/00adf68a
KapOOHOBBIX KHUCIOT
62 Oco00EHHOCTH CBOWCTB bubmuorexa [JOK

MYpPaBbUHOM KHCIIOTBHI.

https://m.edsoo.ru/00adf68a
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MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBOWCTB:
HereHeHBHLIX H

apOMaTUYECKHUX
KapOOHOBBIX,

63 NKapOOHOBBIX bubmmorexa [JOK
AKED ’ https://m.edsoo.ru/00adf68a
TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraButenu
BBICIIUX KapOOHOBBIX
KHUCJIOT

64 [ToHsiTe 0 IPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edso0o.ru/00adf68a
Crioco0pl mostyueHus u

65 MPUMEHEHHE KapOOHOBBIX bubamorexa LOK

p p https://m.edso00.ru/00adf68a

KHUCIJIOT
CrnosxHble 3¢upsbl:
TOMOJIOTUYECKHH psiJl, oO1as bu6mmoreka [IOK

66
dbopMmyna, uzomepus u https://m.edsoo.ru/00adf68a
HOMEHKJIaTypa

67 DOuU3nIeCcKre U XUMHUUECKHUE bu6mmoreka [IOK
cBOiicTBa 3(hUpoB https://m.edso0o.ru/00adf68a
Pemenue pacu€THpix 3amay:

68 10 YPAaBHEHHUIO XUMHUYECKOMN bubnnoreka [JOK

peaxiuu, Ha ofnpeiesieHue
MOJIEKYJISIPHOM (hOpMYyJIBI

https://m.edsoo.ru/00adf68a
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OpraHn4€CKOro BCIICCTBA

[TpakTrueckas padota Ne 3.

Pemrenue
69 DKCIEPUMEHTAIILHBIX 3a1a4 Enbmaorexa IOK
P " A https://m.edso00.ru/00adf68a
no teme "Kap6oHoBbIe
KuCA0ThL. CiioxHbIe 3GUphI"
Kupsl: cTtpoeHue,
70 (du3HUYeCKre U XUMUICCKHE Eubmiorexa OK
. https://m.edsoo.ru/00adf68a
CBOMCTBA (TUIPOJIU3)
Oco0eHHOCTH CBOMCTB
JKHUPOB, COZEp KaIlIX
71 OCTIZlTKI/I Henpe €JIBbHBIX Eubmiorexa OK
pel https://m.edsoo.ru/00adf68a
XKHUPHBIX KHCIIOT. JKuphI B
pupoJie
MpE11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, UX
72 Morolee aercreue. [lousrue bubmaorexa [JOK
’ https://m.edsoo.ru/00adf68a
0 CUHTETUYECKUX MOIOIINX
cpenctax (CMC)
T'enetnyeckas cBsI3b
73 YTJII€BOJIOPOAOB U bubnnorexa [JOK
KHUCIIOPOJACOAEPKALINX https://m.edsoo.ru/00adf68a
OpPraHUYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUSAM bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/00adf68a
75 CucremaTtuzanus u bubnmuotexa [JOK
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000011eH e 3HAHUN 110 TEME

https://m.edsoo.ru/00adf68a

OO01as xapakTepucTHKa

76 YTJIEBO/IOB M KilacCU(UKanus bubnuoreka [IOK
yIieBOJ0B (MOHO-, TU- U https://m.edso00.ru/00adf68a
MOJICaxXapu/Ibl)

Mounocaxapuabl:
77 ¢u3nveckne CBONCTBA U Bubmmorexa LIOK
https://m.edsoo.ru/00adf68a
HaxO0JICHUE B MIPUPOJIE
[IpuMeneHue TIIOKO3bI, €€

78 3HAYCHHUEC B bubmuorexa [JOK
JKU3HEIEATEIILHOCTH https://m.edsoo.ru/00adf68a
opraHusma
Jlucaxapunabl: caxaposa,

79 MaJibT03a U JIaKTO03a. bubmuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/00adf68a
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKYJ, pPU3NYECKue bub6nuorexa [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnunoreka [JOK
BOJIOKHAX https://m.edsoo.ru/00adf68a
Pemenne pacueTHbIX 3a71a4

82 HAa OIIpe/IEeIIEHUE J10JIU bubmuorexa [IOK

BBIXOJIa MPOJIyKTa peaKluu
OT TEOPETHUUECKHU

https://m.edso0.ru/00adf68a
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BO3MOXXHOI'O

Cucremaruzanus 1

N bu6mmoreka [JOK
83 000011IeHIE 3HAHUH 110 1
https://m.edsoo.ru/00adf68a
pazueny
KontposbHas pabota mo
84 TeMe bubmuoreka [JOK
"Kucnopoacoaepxkariue https://m.edsoo.ru/00adf68a
OpraHuYecKue coeauHeHus"
AMUHBI: KJTaccupuKarms,
CTpOEHHE MOJIEKYJI, 00111ast Eub OK
noNMMoTeKa
85 dbopMmyiia, u3omepus, 1
https://m.edsoo.ru/00adf68a
HOMCHKJIATypa U
¢bu3nveckne CBONCTBA
86 XUMHYECKUE CBOMCTRA bubmuorexa [JOK
anudaTuyecKux aMMHOB https://m.eds00.ru/00adf68a
AHWINH: CTPOCHUE aHIIIMHA, Eub OK
nonMMoTeKa
87 0COOEHHOCTH XMMHYECKHX 1
. https://m.edsoo.ru/00adf68a
CBOMCTB aHHUJIMHA
CriocoObl nostyueHust u Eub OK
noNMMoTeKa
88 IpUMEHEeHHE aln(paTHYECKUX R
https://m.edsoo.ru/00adf68a
aMUHOB
AMHMHOKHCIIOTHI:
HOMEHKJIATypa U U30Mepus,
N bubmuoreka [JOK
89 ¢u3nveckre CBONCTBA. i

OT,Z[CJIBHBIC MMpeaACTaBUTCIIN
0-aMHHOKHMCJIOT

https://m.edsoo.ru/00adf68a
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XUMHUYECKUE CBOUCTBA
AMHUHOKHCIIOT, UX

90 OHMOJIOrMYeCcKoe 3HAUYEHUE bubnnorexa [IOK
https://m.edsoo.ru/00adf68a
amMuHOKHCIIOT. CHHTE3 U
THUAPOITU3 TSN THIOB
besnku xak npupoHbIe
91 IIOJIAMEDEIL; fT ; TYPBI bubnnorexa [IOK
PBL, CTPYKTYP https://m.edsoo.ru/00adf68a
0€eJIKOB
92 XHUMUYECKHE CBOMCTBA bu6mmoreka [IOK
O€JIKOB https://m.edsoo.ru/00adf68a
A3zoTcoaepxaiue
TeTePOIMKITHYSCKUC
93 coenunennsa. HykiienHoBbie bubnmorexa LOK
- HYK https://m.edsoo.ru/00adf68a
KHCIIOTBI: COCTaB, CTPOCHHE
1 OHoJIorHYecKas poib
[IpakTnueckas padorta Ne 4.
Pemrenue
94 DKCIEPUMEHTAILHBIX 3a1a4 bubmmorexa LHOK
P y https://m.edso00.ru/00adf68a
o TeMe "A3oTcoepKaiire
OpraHuYecKue coeAuHeHus"
[IpakTnueckas padora Ne 5.
Pemienue
95 3KCHEPUMEHTAIILHBIX 3a1a4 bubmmorexa LIOK
P | https://m.edso00.ru/00adf68a
o TeMme "Pacrno3HaBanue
OpPraHUYECKUX COCTUHEHHI"
Bu6aunorexa [IOK
96 KonrtponsHas pabora no i

https://m.edsoo.ru/00adf68a
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TeMe "A3oTcoaepxkanine
OpraHu4eckue coenHeHus"

OcHOBHBIE TOHSATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX

97 COCAMHEHHMI U METOIbI HX bubmotexa [JOK
s g https://m.edsoo.ru/00adf68a
CUHTE3a —II0JIMMEpHU3aLHs U
MTOJIUKOHICHCAIIHS
IInacTtmaccel. YTtunuzanus u bubmuoreka [JOK

98
nepepaboTKa IIacTuKa https://m.edsoo.ru/00adf68a
DI1acTOMEPBI: HATypalIbHBIHA

99 CI/IHTeTquI:)CKHe Kay . u bubmorera [JOK

YHYKH: https://m.edso00.ru/00adf68a
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBIE, bubnuoreka [IOK
cuHTernyeckue. [lonmumepsl https://m.eds00.ru/00adf68a
CITeIIMATbHOTO Ha3HAYCHHS
ITpakTuyeckas padora Ne 6.

Pemenne
101 SKCIEPUMCHTANILHBIX 33124 bubmorexa [JOK
P " 8 https://m.edso0.ru/00adf68a
o teme "Pacro3HaBaHue
IJ1acTMacc ¥ BOJIOKOH"
O6o06menue u
CHCTEeMaTH3aIHs H3YICHHOTO
yi bu6mmoreka [JOK
102 | wmarepuaina o Teme

"BricokOMONEKyYISIpHbIE
COeIMHEeHUS"

https://m.edsoo.ru/00adf68a
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OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102




11 KITACC

N KoanuecTBo yacos DJIeKTPOHHbIE
o
Hara undgposbie
n/ | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3y4eHus o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcsbl
Atom. CocTaB aTOMHBIX fJIEP. 1 0 0 bubmuorexka [JOK
Xumuyeckui sneMent. M30Tomnsl https://m.edsoo.ru/00adf68a
CtpoeHue 311eKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE 1 0 0 bubmorexa HOK
’ https://m.edso00.ru/00adf68a
qrcna
Krnaccudukanus XaMHIeCKUX
51EMEHTOB (-, p-, -, f- 1 0 0 bubnuorexa [JOK
B https://m.edso00.ru/00adf68a
AJICMEHTHI)
Pacnipenenenue 31€KTpoHOB 11O L bubnuorexa [JOK
ATOMHBIM OpOUTAIISIM 0 0 https://m.edsoo.ru/00adf68a
DIIeKTPOHHBIE KOH(DUTYPALINU
aTOMOII: BJIGMGHTOB(i; OZII-)IOBHOM u 1 0 0 bubmorexa HOK
R https://m.eds00.ru/00adf68a
BO30YX/IEHHOM COCTOSTHUU
DIIeKTPOHHBIE KOH(MUTYPALINU
HOHOBp Puryp 1 0 0 bubmuorexa [JOK
) https://m.edsoo.ru/00adf68a
DNeKTPOOTPULIATETLHOCTh
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucrema 1 0 0 bubmuorexa [IOK

XAUMHUYECKUX djieMeHToB /I, 1.
MenneneeBa, CBI3b C

https://m.edsoo.ru/00adf68a
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COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB

8 1 00pa3yeEMBIX UMH IIPOCTHIX U Bubmiorexa HOK
pasy p https://m.edsoo.ru/00adf68a
CJIOXKHBIX BEIIECTB 110 TpyHnaM u
nepuoiaM
9 Cucremaru3anus U 0000IICHIE bubmuoreka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/00adf68a
Buapr xumMuueckoil cBS3H.
MexaHu3MBbI 00pa30BaHUS
10 KOBAJIEHTHOH CBs13U. Bomopoguas Bubmzorexa LIOK
) P https://m.edsoo.ru/00adf68a
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aUMOJICUCTBUS
BajeHTHOCTE U BaJIeHTHELIE
BO3MOYKHOCTH aTOMOB. CBSI3b
11 JJIEKTPOHHOMN CTPYKTYPHI Bubmmorexa [IOK
p PYKTYP https://m.edsoo.ru/00adf68a
MOJIEKYJI C UX TEOMETPUUYECKUM
CTPOECHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEINHEHUAX . COCTAaB 1 Bubmiorexa ITOK
’ https://m.edsoo.ru/00adf68a
HOMEHKJIaTypa
BemectBa MonekynaspHOro u
13 HEMOJIEKYJISIPHOTO CTPOCHHS. bubnnorexa [JOK

Turmsr KPUCTATINTMICCKHUX
PCUICTOK U CBOMCTBa BCIICCTB

https://m.edsoo.ru/00adf68a
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[TonsTHE O IMCTIEPCHBIX

14 cucrteMax. [IpeacraBienue o bubmoreia OK
- P https://m.edso00.ru/00adf68a
KOJUJTOUJHBIX pacTBOpax
HcrrHHBIE paCcTBOPSI:

15 HACBHIIICHHBIC U HEHACHIIIICHHBIC, bubmuoreka [JOK
pPacTBOPHUMOCTb. https://m.edsoo.ru/00adf68a
Kpucramnoruapatst

16 CriocoObl BEIpaKEHHS bubnuoreka [JOK
KOHIIEHTPALlUN PaCTBOPOB https://m.edso00.ru/00adf68a
Pemenue 3agau c
HCIIOJIb30BAHUEM HOHSITHM

17 ""MaccoBas J10J1s1 paCTBOPEHHOTO bubmorexa HOK

. P P https://m.edso00.ru/00adf68a
BemecTra", "MoJsipHas
KOHIIEHTpanus"
Knaccudukanus u
18 HOMEHKJIaTypa HEOPTraHNIECKUX bubmorexa HOK
yp p https://m.edsoo.ru/00adf68a
BEIIIECTB

19 Cucremaruzamus 1 00001eHne bu6mmoreka [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/00adf68a
KonTponbHas paboTa mo Temam
"CtpoeHue aToma.

[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
20 [lepuoanueckas cucrema

XAUMHUYECKUX djieMeHToB /I, 1.
Menaeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue

https://m.edsoo.ru/00adf68a
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BerecTs"

Knaccugukanus Xxummuaeckux
peakuuil B HEOPraHU4YECKON U
OpPraHUYECKON XUMUU. 3aKOH

21 COXpaHEHUs MaCChI BEIIECTB; bubmmorexa [JOK
P HHIECTE, https://m.edsoo.ru/00adf68a
3aKOH COXPaHCHHUS U
MIpEeBpALICHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
TeroBbie 3G HEKTH XUMUYECKUX

22 eakuui. TepMOXUMUYECKHUE bubnmorexa LOK
P P https://m.edsoo.ru/00adf68a
ypaBHEHUs
Beruncnenus mo ypaBHEHUSM

23 XUMHYECKUX PEAKIIUN U bubnmorexa LOK

p https://m.edso00.ru/00adf68a
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUECKOHN peaklii,

24 €€ 3aBUCHUMOCTb OT Pa3JIUYHbIX bubnuotexa [JOK
(daxTopoB. Karanus u https://m.edsoo.ru/00adf68a
KaTaJn3aToOPbI

o5 ['oMoreHHbIe 1 reTeporeHHbIE bub6nuorexa [IOK
peakuuu https://m.edsoo.ru/00adf68a
ITpakTuyeckas padora Ne 1 o
teMe "BrusHue pa3nuyHbIX bub6nuorexa [IOK

26
(hakTOpOB HA CKOPOCTH https://m.edso0o.ru/00adf68a
XUMHYECKON peakuu"

97 OOpaTtumbie U HEOOpaTUMBIE bubnmnoreka [JOK

peakuun. XuMHUYECKOe

https://m.edsoo.ru/00adf68a
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paBHOBecHue

[IpakTrueckas padota Ne 2 o
teme "BnusiHue pa3inyHbIx

bu6mmoreka [JOK

28
(haKkTOpOB Ha MOJOKEHUE https://m.edso0o.ru/00adf68a
XUMHUYECKOTO paBHOBeCHS"

DNEeKTPOIUTHYECKAS

29 nucconnarys. CuiabHbIC U bubmuorexka [JOK
cirabbie AIeKTponThl. CTeleHb https://m.edsoo.ru/00adf68a
JMCCOLMAITUH
Honnoe npousBeieHUE BOJIBI.

30 Cpena BOJHBIX pacTBOPOB. bubnuoreka [JOK
Bonopoansrii mokasarens (pH) https://m.edso0o.ru/00adf68a
pacTtBopa
I'maponu3 comeit. Peakmuu,

31 1} ci[feKan ue B aCTB(I)I ax Bubmmorexa LIOK

P B P P https://m.edso00.ru/00adf68a
ANEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o
32 TeMe "XUMHUUYECKHE PEeaKIuu B bubmmorexa [TOK
P I'I' https://m.edso00.ru/00adf68a
pacTBopax EKTPOIUTOB
OxucaurenpHo-

33 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bu6nuorexa [IOK
Baxuerime oKucauTenu u https://m.edsoo.ru/00adf68a
BOCCTaHOBUTEIN

34 MeTtoJ 371eKTPOHHOTO bubnuorexa [IOK
(3JIEKTOHHO-MOHHOT0) OajaHca https://m.edsoo.ru/00adf68a

35 DNEeKTPOIN3 pacTBOPOB U bubnuorexa [IOK
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paciiiaBoB BCIICCTB

https://m.edsoo.ru/00adf68a

36 Pemenue 3agayd pazinuHbIx bubnnoreka [JOK
THUIIOB https://m.edsoo.ru/00adf68a
37 Pemenue 3agayd pazinyHbIx bubmuoreka [JOK
TUIIOB https://m.edsoo.ru/00adf68a
CucreMmaruzanus 1 00001enme
38 3HAHU 110 TeMe "XUMHUYECKHUE bubmmorexa LIOK
| https://m.edsoo.ru/00adf68a
peaku
KonTponbhas padora no teme bubnuorexa [JOK
39 n n
XUMUYECKUE PeaKIuu https://m.edsoo.ru/00adf68a
ITomoxeHre HEMETAIIOB B
IIepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /I, .
40 MeunzneneeBa 1 0OCOOEHHOCTH bubnmorexa LOK
https://m.edsoo.ru/00adf68a
CTPOCHHSI UX aTOMOB.
dusnueckue cBOMUCTBA
HEMETAIIJIOB
Annorpomnusa HeMETAILIOB (Ha
41 bi{ HMepe KHCJIOPOa, Ce LI( bubmmorexa [TOK
pHMEp pOZa, CEpRL, https://m.edsoo.ru/00adf68a
docdopa u yraeponaa)
Bonopom: moydenmue,
42 (1)H3I/I‘I:CCKI/IC I/Iy;I/IMI/I‘{eCKI/Ie Bubnuorexa LIOK
. https://m.edsoo.ru/00adf68a
cBorcTBa. ['mapuasl
T"anorensl: HaX0XKICHIE B
bu6mmorexa [{OK
43 MIPUPOJIC, CIIOCOOBI TIOTYUCHHS,

(bI/ISI/ILIeCKI/Ie U XUMHWYCCKHE

https://m.edsoo.ru/00adf68a
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CBOMCTBA

["anorenoBo1OpOBIL.

44 Baxwnetimue bubmuoreka [JOK
KHUCJIOPOJCOAEPKAIINE https://m.edso0o.ru/00adf68a
COCTMHEHUS TaJIOTCHOB
JlaGopaTopHblie 1
MIPOMBIIIJICHHBIE CITOCOOBI

45 MOJTyYCHHUS TAIIOTEHOB Bubmmorexa LIOK

yi ' https://m.edso00.ru/00adf68a
[IpuMeHeHne rajnoreHoB 1 ux
COEAMHEHHI
[IpaxTuueckas padora Ne 4.
46 Pemenue skcriepuMeHTATbHBIX Bubmmorexa LIOK
"p | https://m.edso00.ru/00adf68a
3aga4 no teme "['anoreHsl
Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
47 noJiydeHusi, Gu3nyeckue u bubmorexa LIOK
yi ’ . https://m.edso00.ru/00adf68a
XuMu4eckue cBorictBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
bu6mmoreka [IOK
48 OKCHUIBI M TIEPOKCH/TBI
A p A https://m.edso00.ru/00adf68a

49 Pemenue 3amau pa3auaHbIX bubnuoteka [JOK
TUIIOB https://m.edso00.ru/00adf68a
Cepa: Hax0KJI€HUE B PUPOJE,

50 CIIOCOOBI MOJTyYCHHUS], bubmuorexa [JOK

CI)I/ISI/I'—IGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00adf68a
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bubmuoreka [JOK

51 CepoBojiopo, cyiabuabI
POBOZOPOZ, CyIbhHA https://m.edsoo.ru/00adf68a
Kucnopoaconepxaiiue

52 coe, I/erlfnﬂ Hcepbl OcobeHHOCTH bubmoreia OK

Iv[ P ' https://m.edsoo.ru/00adf68a
CBOMCTB CEPHOM KUCIIOTHI
[TpakTuyeckast padora Ne 5.
Pewrenne skcnepuMeHTaIbHBIX bubnmoreka [JOK

53 R
3aga4 no teme "Cepa u eé https://m.edsoo.ru/00adf68a
coenuueHus"

A30T: HaxX0XKJAEHUE B IPUPOJIE,

54 CocO0BI NOTY4YEHUH, bubnuorexa [JOK
(hbU3UYECKHE U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA. AMMUAK, HUTPHUIbI
Kucnopoaconepxariue

55 coe I/II—I:GHI/ISI a3zTa OcobenHoctH bubmorexa HOK

0 . https://m.edsoo.ru/00adf68a
CBOMCTB a30THOH KHUCJIOTHI
[IpuMeHeHue a301a U €ro
56 coeqnHEeHnH. A30THBIE bubmmorexa [TOK
' https://m.edsoo.ru/00adf68a
ynoopeHus
docdop: HaXOXKICHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHMUS, bubnuorexa [JOK

57
(busznuecKkrue 1 XUMHUYECKHe https://m.edsoo.ru/00adf68a
coiicTBa. Pochuas! u hochun
Oxcunsl docdopa,

docgop Butmmorexa [OK
58 dochopcoepkanire KHCIOTH.

Comu dochopHOt KUCITOTHI

https://m.edsoo.ru/00adf68a
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[Mpumenenue dhocdopa u ero

bubmuoreka [JOK

in. @
59 coemunenuii. ocdoprrie https://m.edso00.ru/00adf68a
ynoOpeHus
[TpakTuyeckas pabora Ne 6.
60 Pemenue skcriepuMeHTaIbHBIX bubmmorexa [IOK
3agad 1o Teme "A3oT u ochop u https://m.edsoo.ru/00adf68a
HUX coequHeHus"
Yraepoa: HaXOXKJICHHUE B
MIPUPOJIE, AIJIOTPOIIHBIE
61 MI())I{I;I(bHKauHH‘ g)mnqecmxle u brbmiorexa LIOK
> https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA,
[IPUMEHEHHE
Oxcun yraepoaa(ll), oxkcun
62 e OZZ(I\I;) (OJI)LHaﬂ KHCJIO0Ta brbmiorexa LIOK
T . P T https://m.edsoo.ru/00adf68a
u e€ cou
63 Pemenue 3amau pa3auaHbIX bubnuotexa [JOK
THIIOB https://m.edsoo.ru/00adf68a
KpemHunii: HaxoxaeHuE B
64 MIPUPO/IE, CLIOCOOBI MOTYUYEHHUS, bub6nuorexa [IOK
(bu3MYecKre U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA
Oxcup kpemuus(1V), bub6nuorexa [IOK
65
KpPEMHHUEBAs KUCII0TA, CUIUKATHI https://m.edso00.ru/00adf68a
[TpuMeHeHne KpeMHHUS U €T0
N bubmuoreka [JOK
66 coenuHennii. CTEKII0, €To

IMOJIY4YCHHE, BUIbI CTCKIIA

https://m.edsoo.ru/00adf68a
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67 Pemenue 3ana4 pazau4HbIX bubmmorexa [IOK
TUIIOB https://m.edsoo.ru/00adf68a
68 Cucremaru3zanus U 0000IICHIE bubmuoreka [JOK
3HaHui 1o reMe "Hemeramnbr" https://m.edsoo.ru/00adf68a
69 Kontposbhas paboTta mo teme bubnnoreka [JOK
"Hemertannsr" https://m.edsoo.ru/00adf68a
AHanu3 pe3ynbTaToB
70 KOHTPOJILHOHI PabOTEI bubnmorexa LOK
p p ’ https://m.edso00.ru/00adf68a
KOPPEKIIHS OIIHO0K
[TonoxeHre MeTaII0B B
Ilepuonuueckoi cucreme
71 XUMHAYECKHUX DJIIEMEHTOB. bu6mmoreka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.edsoo.ru/00adf68a
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIOB
O6mue dpuznyeckue cBOCcTBa
72 MeTtaioB. [IpuMeHnenne bubmorexa [IOK
P https://m.edso00.ru/00adf68a
METAJIJIOB B OBITY ¥ TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnuotexa [JOK
METAIOB https://m.edsoo.ru/00adf68a
74 Pemrenue 3amau pa3auaHbIX bubnuoteka [JOK
TUTIOB https://m.edsoo.ru/00adf68a
DIEeKTPOXUMUYECKUN P
75 HapsHKeHUH MeTasioB. OOrue bubnmorexa LIOK
P - o https://m.edsoo.ru/00adf68a
CTHIOCOOBI TIOJTYYSHUST METAJLIOB
76 OO01mmas XxapakTeprucTHKa bubmmoreka [JOK
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MeTaiioB |A-rpymbl
[Tepuonnueckoit cucTeMsl
XUMHYECKUX 3J1eMeHTOB. HaTpuit
Y KaJui: MOJy4YeHHUE,
(hU3UYECKHEe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEILIECTB 1 MX COCIUHCHUI

https://m.edsoo.ru/00adf68a

OO6m1as XxapakTeprucTrUKa
MetaiioB ||A-rpynms
Ilepuonuueckoi cuCTEMBI
XUMHYCCKHUX 3JIEMCHTOB.

bubmuoreka [JOK

177
Maruuii ¥ KaJIbLIMK: MOJTy4YEHHUE, https://m.edsoo.ru/00adf68a
(bu3HUYeCKre U XUMUICCKHE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEILECTB U UX COEIUHEHNI

78 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTPaHEHMS https://m.edso00.ru/00adf68a
AJIOMUHUN: TIOTy4YeHHE,

79 ¢bu3nuecKkrue 1 XuMHYECKHe Bubmmorexa LIOK

. https://m.edsoo.ru/00adf68a

CBOWCTBA, TPUMECHCHUE
AmMdoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCH/IA aTIOMHUHMS, bu6mmoreka [JOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHUS, https://m.edso00.ru/00adf68a
WX PUMEHEHHE

81 Pemurenue 3anau pa3am4HbIX bu6mmoreka [JOK

THUIIOB

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

IIpakTuueckas padora Ne 7.
Pemenne skciepuMEeHTAIBHBIX

bubmuoreka [JOK

82
3a7a4 1o teme "MeTaiuibl https://m.edsoo.ru/00adf68a
rJ1aBHBIX oArpymnm"
OOm1ast xapaKTepUCTHKA
METAJIJIOB MOOOYHBIX MOTPYIIIT
83 (b-rpynm) Ilepuoanyeckoit BuGmmorexa LIOK
pyn p https://m.edsoo.ru/00adf68a
CUCTEMbI XUMHYECKHUX
3JIEMEHTOB
®dusnyeckue 1 XUMHUCCKUE
84 CBOMCTBA XpOMa | €ro Bubnuorexa LIOK
rj https://m.edso00.ru/00adf68a
COCIMHECHHH, UX TPUMEHCHHUE
Baxueiiie coefuHeHUs
85 Maprasiia. [lepMaHranar Kaaus bubamorexa LOK
P - Hep . ’ https://m.edsoo.ru/00adf68a
€r0 OKHCIUTEIbHBIC CBOWCTBA
®dusnuecknue 1 XUMHUECKHE
CBOMCTBA XKeje3a U €To bu6mmoreka [IOK
86 .
coeguHenuil. [lonyuenue u https://m.edsoo.ru/00adf68a
MIPUMEHEHHE CIUIaBOB XKele3a
®dusnuecknue 1 XUMHUCCKUE
87 CBOMCTBA MEIU U €€ COSAUHEHUN bubmorexa [JOK
’ https://m.edsoo.ru/00adf68a
WX IPUMEHEHHE
®dusnyecknue 1 XUMHUECKUE
88 CBOMCTBA IIUHKA U €r0 bu6mmorexa [IOK

COG}IHHeHI/Iﬁ, HUX IPUMCHCHUC.
FI/I,Z[pOKCOKOMHJIeKCBI OHMHKa

https://m.edsoo.ru/00adf68a
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[TpakTuyeckas pabora Ne 8.
Pemenne skciepuMEeHTAIBHBIX

bubmuoreka [JOK

89
3a7a4 1o teme "MeTaiuibl https://m.edsoo.ru/00adf68a
MOOOYHBIX MOATpy"
90 Pewrenne 3anau pa3iu4HbIX
THUIIOB
O0001IeHnEe U CUCTEMATH3AIUSA
91 HM3YUYEHHOT0 MaTrepraa 1o TeMe bubmorexa [IOK
" v " P https://m.edso00.ru/00adf68a
MerTamisl
92 KoHnTtposbHas paboTta 1mo Teme bubnuoreka [JOK
"Mertamiabl" https://m.edsoo.ru/00adf68a
AHanu3 pe3ynbTaToB
93 KOHTPOJILHOHI PabOTEI bubmnorexa [IOK
p p ’ https://m.edso00.ru/00adf68a
KOppEeKLHsI OINO0K
Pone xumuu B odecrieueHun
YCTONYHMBOTO Pa3BUTHUS
94 yeyoBedecTBa. [ToHsTHe 0 bubmorexa [IOK
’ https://m.edso00.ru/00adf68a
HAyYHBIX METOJIaX UCCIICIOBAHUS
BEIECTB
Hayunbie mpuHIUIBI
OpraHM3aIi XUMHUYECKOTO
95 IIPOU3BOACTBA. IIpOMBIIIIIEHHEIE bubmorexa [IOK
P P N https://m.edsoo.ru/00adf68a
CIOCOOBI MOTYyYEHUS BAXKHEHIIINX
BEIECTB
96 XHUMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK

OKpY>KaroIlel CpeJibl U €ro

https://m.edsoo.ru/00adf68a
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IIOCICACTBUA

Xumus u 300pPOBEE YCIIOBCKA.

bu6mmoreka [JOK

7
o JlekapcTBEHHBIE Cpe/ICTBA 1 https://m.edso0o.ru/00adf68a
Xumus nuiy. Pojiis XuMuu B
98 oOecIieueHny NUIIEBOI 1 Enbmaorexa IOK
B https://m.edsoo.ru/00adf68a
0€30I1aCHOCTH
KocMmernueckue u
99 naphroMepHbBIC CPEICTBA 1 bubmorexa HOK
p p peat ' https://m.edsoo.ru/00adf68a
BriToBasg xumug
XHUMHS B CTPOUTEIHCTBE.
100 | Baxueiimue cTpoUTEILHBIE U 1 bubnmorexa LOK
p https://m.edsoo.ru/00adf68a
KOHCTPYKLIMOHHBIE MaTepUAIIbI
XHUMHUS B CEIHCKOM XO3SIUCTBE.
101 Opranmueckue 1 MUHEPAIbHBIE 1 bubnmorexa LOK
p p https://m.edsoo.ru/00adf68a
ynoopeHus
102 Cucremaruzamus 1 00001eHne L bu6mmoreka [IOK
3HAHHUHU 110 TEME https://m.edsoo.ru/00adf68a
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

10 kmace

Yuebnuk Xumus. YTiyoseHHbIH ypoBeHb. 10 kitacc. YueOHUK ¢ 3JIeKTPOHHBIM
npuioxenneM (aBropsl B. B. Epemun, H. E. Ky3smenko, A. A. Jlpo3nos, B. B.
JIyHun).

1lkaace
YueObuuk Xumus. YTiyOsieHHbINH ypoBeHb. 11 kimacc. YueOHUK ¢ 3JIEKTPOHHBIM
npwioxenueM (aBTopel B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3nos, B. B.
JIyHun)
Hauana xumuu. H.E..Epemun, H. E. Ky3pmenko,B.A.IlonkoB (coBpeMeHHBIN Kypc
115t moctynaronux B BBY 361 )

MEOIUYECKHUE MATEPHUAJIBI IJ1d YYUTEJA

10 knace
1.Yuebnuk Xumus. YrinyoneHHbiil ypoBeHb. 10 kiacc. Y4eOHUK C 3JIEKTPOHHBIM
npunoxkenueM (aBtopsl B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B.
Jlynun).2. Xumus. Yrinyonenasiid ypoBenb. 10-11 kmaccel : pabouasi mporpamma K JUHUU
YMK B. B. JIynuna : -M.: JIpoda, 20173. Yuebno-meroanudeckoe nocodue / B. B. Epemun,
A. A. lIpoznos, U. B. Epemuna,?d. 10. Kepumos. -M.: lpoda, 2018.4. KorrponsHo-
U3MepUTeNbHbIE MaTepuaibl. Xumus. 10 kiace

11 kaace

1.YuyeOnuk Xumus. YrayOneHHbiil ypoBeHb. 11 kiace. YueOHUK ¢ 3IEKTPOHHBIM
npuiokeHneM (asTopsl B. B. Epemun, H. E. Ky3emenko, A. A. JIpo3nos, B. B. JIynun).
2.Xumus. YrinyOneHsusiit yposenb. 10-11 kmaccesl : pabouass nporpamma k tunuun Y MK B. B.
Jlynuna : -M.: [Ipoda, 2017

3. Yuebno-meroanueckoe nocooue / B. B. Epemun, A. A. [Ipo3nos, U. B. Epemuna,

3. FO. Kepumos. -M.: JIpoda, 2018.

4. KoHTpoabHO-U3MepHUTeNbHbIE MaTepuaibl. Xumus. 11 kiace

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

BubGmmoreka ITOK https://m.edsoo0.ru/00ae3f50
POIII https://resh.edu.ru/
ITopTran dbyHIaMEHTATRHOTO XUMUYEeCKOTo 00pazoBanus Poccuu http://www.chemnet.ru

XuUMUS U1 BCEX: WIIIOCTPUPOBAHHBIE MATEPUANIBLL IO OOIIEH, OPTaHUYECKON U

Heopranuueckoit xumuuhttp://school-sector.relarn.ru/nsm/
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