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OEJAEPAJIBHASA PABOYASA ITPOIT'PAMMA YYEBHOI'O ITPEIMETA
«XHUMMUS» (yriry0d/ieHHbIH YPOBEHBD)

HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpaMma 1o XuMuu Ha YpOBHE CpEHEr0 00111ero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit @eneparuny», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
benepanbHOi o0OpazoBaTenbHOI IPOTPAMMBI CpEIIHETO o01ero
obpazoBanusi(DOII COO), npencraBneHHbIx B DenepaabHOM rocy1apcTBEHHOM
obOpazoBarensHoM cTanaapre COO, c yuérom Konnenmuu mnpenoiaBaHus
y4eOHOro npenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3aunusax Poccuiickoit
Qenepanyy, peaNu3yOMIMX OCHOBHBIE O0pa3oBaTElIbHbIE MPOTPAMMBI, H
OCHOBHBIX TNOJIOKEHNH «CTpaTeruum pas3BuTHs BocnuTaHus B Poccuiickon
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikxenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHsI Ha YpOBHE YINIyOJIEHHOTO M3YyYEHHs 3aHHMAET BaXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBaHusa ywanuxcs 10-11 kmaccos.
W3ydyenne mnpeamera, peanuzyemMoe B YCIOBUAX U epeHIMpPOBaHHOTO,
npouibHOrO 00y4YeHUsl, TPHU3BaHO O00ECIeunuTh 0011e00pa30BaTeNbHYI0 U
OOIIEKYIbTYPHYIO TIOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIJIst
afanTaluy UX K ObICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HHU B COLIMYME, a TAKXKe
Uil TIPOJIOJDKEHHS  OOy4eHHMsT B OpraHu3alMsIX MNpodecCHOHAIBLHOrO
00pa3oBaHusl, B KOTOPBIX XUMHUSI SIBJISETCS] OJTHOW U3 MPUOPUTETHBIX JTUCITUTIINH.

B mporpamme nmo XumMuu Ha3HAuY€HHE MpeaMeTra «XHUMHS» MOIydaeT
MOAPOOHYIO HHTEPHPETALMI0 B COOTBETCTBUM C OCHOBOIOJArarolIMMHU
nosioxkeHusimu ®I'OC COO o B3auMOOOYCIIOBICHHOCTU II€JIEH, COJIepKaHUS,
pe3ynbTaToB OOYYEHHS W TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBUIETENHCTBOM TOMY SIBIIIIOTCS CJIEAYIOIIUE BBIMOIHIEMbIE TPOTPAMMON 1O
XUMUU QYHKIIUN:

e HMHPOPMALMOHHO-METOJIMYECKAs, peaan3alnus KOTOpPOll obecreynuBaeT
NOJIyYeHHE MPEJCTABICHUS O LENIX, COACpKaHUU, OOILIeH cTpaTeruu
oOy4eHMs, BOCIHUTAHUS W PA3BUTUA OOYYAIONIUXCS CpEIACTBAMU
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TPOoduIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpuBaeT
ONpENENICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUSA U MOCIIEIOBATEIBHOCTH
U3y4YeHHs] yueOHOTro MaTrepuaia, KOJIMYECTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; OIX0A0B K (POPMUPOBAHUIO COACPKATEILHOM OCHOBBI
KOHTPOJISI U OLICHKH OOpa30BaTEIbHBIX JOCTHXKEHUH OOy4arouIuxcs B



paMKax UTOTOBOHM arTecTalii B (OpME €IUHOTO TOCYAapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Tporpamma ajist yriyOn€HHOTO U3yUYECHUSI XUMUU:

e yCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHNe, 00s3aTeIHLHOE
JUISI U3Y4YeHHS] B paMKaxX OTIENbHBIX MNpoduiei, mpeaycMaTpuBacT
pacmpenesieHue M CTPYKTYpUpOBaHUE €ro IO Kiaccam, OCHOBHBIM
COJIep>KaTeNbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JTaéT MPUMEPHOE PACIPEACICHUE YYEOHOTO BPEMEHH, PEKOMEHTyEMOT0
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IIpenjaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3yUEHHUs Y4eOHOro
MaTepuaia ¢ yud€ToM JIOTUKH IIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JHAET METOAMYECKYH) HHTEPIPETALMIO IEeJNed W 3adady M3YYCHUS
npeaMeTa  Ha  yrIyOJI€HHOM YpPOBHE C  YYETOM  COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME  CpeIHero  olmero  obpa3oBaHwS,
COJIEP)KATENbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  PEe3yJbTaTOB
OCBOEHHMSI OCHOBHOH 00pa30oBaTENbHOW MPOrpamMMbl CPEAHETO OOLIETO
o0pa3oBaHusl (JIMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX ), & TAKKE C
y4€TOM OCHOBHBIX BHMJIOB  y4e€OHO-TIO3HABaTEIbHBIX JACHCTBUIA
oOyu4arolerocsi o OCBOCHUIO COACPKaHUs PEAMETA.

[lo BceM Ha3BaHHBIM MO3ULKAM B IMPOrpaMMeE MO XUMHUU MPEAYCMOTpEHa
MPEEMCTBEHHOCTh € OOy4Ye€HWEM XHMHUHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus. 3a mpeaesiaMd yCTAaHOBJIEHHOW MPOrpaMMOil 10 XUMHUHU
o0s3aTeIbHONM  (MHBAapUAHTHOM) COCTABIISIONIEH  COACp)KaHUS — y4eOHOTO
npeaMera  «XUMHS» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOMN
COCTABJISIIOLICH, KOTOpas JIOJKHA  ONPEAENsTbCS B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Npoduiisi 00y4eHusl.

B coorBerctBHM ¢ KoHuenTyaiabHbIMU mnoJjoxeHusmu PI'OC COO o
Ha3HAYeHUM TMpeIMeTOB 0a30BOr0 M YriIyOJIEHHOTO YpOBHEH B cHuCTEME
muddepeHInpoBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBJIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C TOCIEAYIOIIMM JTalioM TOJYyYEHHUS] XUMHYECKOTrO
oOpa3oBaHMsI B paMKaX H3YyYEHHMs CIIELUAJIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMUYECKUX  JHUCHMIUIMH B By3aX M OpraHM3alusX  CPEIHEro
npodeccroHanbHOTO 00pa3zoBaHus. B 3Toil cBs3U n3ydeHue npeamera « XumMus»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacllMpeHue U  YIIyOJieHHe
TEOPETUYECKOW M MPAKTUYECKOM TMOJArOTOBKH OOYyYaroluXcsi, BbIOPABIIMX
onpenenéHHpli  mpoduab O00ydeHHs, B TOM 4YHCIE€ C TEepPCIEKTUBON



MOCJIEAYIONIETO TOJyYeHHUs] XHMHUUYECKOro O0pa3oBaHUsT B OpraHu3alusax
npodeccronansHoro odpazosanus. Hapsmay ¢ atuMm, B cBete TpedboBanuit ®I'OC
COO k mIaHUpyEeMBIM PE3yJIbTaTaM OCBOEHUS (eaepanbHON 00pa3oBaTeIbHOM
MpPOrpaMMbl CpeHEro o0Iero oOpa3oBaHMs W3YYEHHE MpeaMeTa «XHUMHS
OPUEHTHUPOBAHO TAK)KE Ha PEIICHUE 3a/1a4 BOCIIUTAHUS U COITUATIBHOTO Pa3BUTHSI
oOy4Jaronuxcsi, Ha (OPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMEHH,
YMEHHH palMoHamu3aluyd Y4eOHOro Tpyda H OOOOIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIIHNX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIA XapaKTep.

CocTaBisOmUMH NpeaMeTa « XUMHS Ha YPOBHE YIITyOIEHHOTO U3yUYEHHUS
ABJISIIOTCSL  yrayOnéHHble Kypchl — «Opranuueckas xumusi» U «OOmas u
Heopranuyeckas xumusi». [Ipu onpeaeneHnu moaxo10B K 0TOOPY U CTPYKTYPHOMH
OpraHu3allMd COJEPkKAHUS 3THX KypCOB B MPOrpaMMe MO XMMHUHU 32 OCHOBY
npuHATE nonoxeHuss ®I'OC COO o paznuuusax 0a30BOro W yriayO0ia€HHOro
YPOBHEW M3y4YeHUs IIPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOpPraHWYeCKass XHUMHs» COCTABISET COBOKYNHOCTh IPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpeAMETa. JTa CUCTEMA
3HAHUI TOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE AOIMOIHEHHE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoNbIuii 00BEM  (PAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHUsS TpeaMeTa oOecredyeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIUWYEHUS 00bEMA 3HAHUI O XUMHUYECKUX
AJIeMEeHTaxX U CBOMCTBAX MX COEIMHEHH HAa OCHOBE PACIIUPEHUS U YIIIyOJICHUS
MIPEACTABICHUIN O CTPOEHUH BEIIECTBA, XMMUYECKOU CBA3M U 3aKOHOMEPHOCTSIX
NPOTEKAaHMUsI PpPEaKLHil, paccMaTpPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOU
KMHETUKM W TEPMOJAMHAMHMKU. V3ydeHne IepuoAMYEcKOro 3aKOHA W
[lepuonnueckoi cucTeMbl XUMUYECKUX AIIEMEHTOB 0a3UPyeTCs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKHUX MPEJCTABICHUSX O CTPOCHUM aToOMa. XHUMHYEcKas
CBsI3b OOBSACHSAETCS C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHUH Ipu eé
o0pa3oBaHMM W pa3pyIICHHWH, a TaKXKE C TOYKH 3pPEHUS MEXaHHU3MOB €€
oOpazoBanus. HM3ydeHue THUIIOB pEaKIHUl TOMOJHSIETCS (POPMUPOBAHUEM
peCTaBlIeHU 00 IEKTPOXUMUYECKUX MPOIIECCaxX U IEKTPOIN3E PACIIABOB U
pacTBOPOB BEWIECTB. B Kypce OpPraHUYeCKOM XUMHUU IIPU PACCMOTPEHUHU
PEaKIMOHHON CIOCOOHOCTH COENMHEHUN ynenseTcss 0coboe BHHMAaHHE
BompocaM 00 »3JIEeKTpOHHBIX 3(p(dexkTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHi.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJAEpX aHUE KYpPCOB XHUMUHU
yrayOn€HHOTO YpOBHA H3Y4YEHHUs [UJIs KJIACCOB OMNPEAENEHHOro npoduis
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep IOMOJHEHHM K 0011el cucteme



OPEIMETHBIX 3HAaHUM) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeaMeTsl. Tak,
HalpuMep, B COJEp)KaHUU MpeAMETa I KJIacCOB XMMHKO-(DHU3HUECKOIO
npocduns Oonbioe 3HaYeHUE OyAyT UMETh AJIEMEHTHI yueOHOro MaTepuana mo
oOmeit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT OyJeT cenan
Ha OOLIHOCTh METO/OB IO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPUN B XMMUU U B
(¢u3nke: aTOMHO-MOJEKYJsipHas Teopus (MOJIEKyJspHas Teopus B (pusmke),
3aKOHBI COXPAHEHHUSI MAacChl U YHEPTUH, 3AKOHBI TEPMOAMHAMUKH, SJIEKTPOJIN3A,
MIPEACTABICHHS O CTPOCHUHU BEILIECTB U JPYTOE.

B TO e BpeMs B COIAEpKAHMM MpeaMeTa il KIacCOB XUMHUKO-
Ouonoruueckoro npoduis 60NN yIeIbHBIA BeC Oy1eT UMETh OpraHnYecKas
xumus. B a3TOoM ciydae mpenocTtaBiseTcs BO3MOXKHOCTH Uil Ooiiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOZAST, K NpPUMEpY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JMIHJbI, OC€NKH, YIJEBOJbI, HYKJIECHHOBBIE
KHUCIIOTBI U Jipyrue. [Ipu 3ToM 3HaHMS O COCTaBe W CBOMCTBAX IMpEACTaBUTEIEH
OCHOBHBIX KJIAaCCOB OPIaHMYECKHX BEILECTB CIY’KaT OCHOBOW [UISl M3YyYEHHS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B muiane ¢gopMupoBaHUS OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOECHUS
OOlLIEHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO MNPUMEHEHUS
Hay4YHBIX 3HAHUN H3yuyeHUE NpeaMeTa «XUMHUsS» Ha YriayOJEéHHOM ypOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SIX C YYEOHBIMU MPEAMETAMU, BXOALIMMU B
COCTaB  MpeAMETHbIX  obOnacteld  «EcTecTBEHHO-HAayudHbIE  MPEAMETHD,
«MareMartuka 1 nuHpopmaTrKa» u «PyCcCKUil S3bIK U JIUTEPATYPa.

[Ipu u3yueHun ydyeOHOro mpeamera «XHMHS» Ha YIIIyOJIEHHOM YPOBHE
TaKXKe, Kak Ha YPOBHE OCHOBHOTO U CpeZHero o01ero oopasoBanus (Ha 6a30BoM
YpOBHE), 3a/1aueii NepBOCTENIEHHON 3HAYMMOCTH SBJSIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUHU KaK OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOM
NEATEIBbHOCTH 4YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
Pemenue »5Toll 3amaun Ha YrUIyOJNE€HHOM YpPOBHE M3y4YEHHUsS MpeaMera
MIPEANOJAraeT pealn3aluio TaKuX LeJeH, Kak:

e (QopMupoBaHue MNpeACTaBICHUI: O MaTepUATLHOM €IMHCTBE MHPA,

3aKOHOMEPHOCTSIX U TT0O3HABAEMOCTH SIBJIEHUH MPUPOJIBI, O MECTE XUMHUU
B CHCTEME €CTECTBEHHBIX HayK W €€ Beayllel posid B 0OecreyeHuu
YCTOWYMBOTO  PAa3BUTUS  YEJIOBEYECTBA: B  PELICHUH MpoOsieM
HKOJIOTMUYECKO, JHEPIeTUYECKOM 1 MUILEBOI O€3011aCHOCTH, B pa3BUTHH
MEIULUHBI, CO3aHUU HOBBIX MaTEPUAJIOB, HOBBIX HICTOYHUKOB SHEPTHH,
B o0ecneyeHUH  palMOHAJIBHOIO  MPUPOJOINONIb30BAHUS, B
(opMUPOBaHUN MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEIOBEKA, a TAKKe



AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO U
MIPUPOIHOM Cpelie;

OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XHMMHUYECKOM
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIBHBIX TOHATHH, 3aKOHOB M TEOPHI XUMHH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJIPHOM, O TEPMOJUHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIHii, 0
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JMCIEPCHBIX CUCTEMax, 00
0OIIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;
dbopmupoBaHrue y  OOy4YalIIMXCAd  OCO3HAHHOTO  IOHHMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NJI1 OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, JJiI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUWM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAaMOTHOTO peIlIeHus TpoOJieM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, aHajirW3a M OLEHKU C TMO3ULIHUM HKOJOTHYECKOM
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEeIbHOCTU YeJIOBEKa, CBSI3aHHOM C XUMHUYECKHUM IPOU3BOJICTBOM,
HCITOJIb30BaHUEM U TTepEePaOOTKON BEIICCTB;

yIayOJICHUE TMPEJICTABICHUNA O HAy4YHBIX MeEToAaxX  IO3HAHUA,
HEOOXOJIUMBIX JJIsi MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBACHEHUS XMMHUYECKHX SIBJICHHN, MMCIOIIUX MECTO B
MIPUPOJIC, B MPAKTUYECKOUN NESITEILHOCTH U TOBCETHEBHOM KU3HU.

B mmane peain3aliii IICPBOOYCPCAHBIX BOCIIMTATCIBHBIX H PAa3BHBAIOIINX

(GYHKIIUNA TIETOCTHOM CUCTEMBI CpeHero o01ero oopa3oBaHus MpU U3y4YEeHUU
npeaMeta «XUMHS» Ha YIIyOJI€HHOM ypOBHE OCOOYIO aKTyaJIbHOCTh
pUOOPETAIOT TAKUE IIETH U 33/1a4H, KaK:

BOCIIUTAaHWE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUW TPUPOIBI,
YBaXEHUS K TPOIECCY TBOpPUECTBA B OO0JACTH TEOPETUUECKHX W
MPUKIIAAHBIX UCCIEAOBaHUI B XUMHH, (POPMHUPOBAHNE MUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M TO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00IIIeYeIIOBEUYECKNX [ICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYalIbHBIX U
TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs, (GOpMHUpPOBaHHE Yy HHX
CO3HATENFHOTO OTHOIICHUS K CamMO0Opa30BaHUIO WU HENPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHIO YCHENIHOW MPOPECCHOHATLHON U



OOIIIECTBEHHOH JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO ¥ IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (opMupoBaHuEe yMEHUI U HABBIKOB PAa3yMHOTO MPHUPOIOTIOIL30BAHMS,
pa3BUTHE  DKOJOTHYECKOW  KYJNbTYphl, TMPUOOPETEHHWE  OIbITa
00IIIECTBEHHO-TIOJIC3HON IKOJIOTHYCCKOM IEeSITCIIBHOCTH.

OO0miee YKMCIIO YacoB, TMNPEAyCMOTPEHHBIX JUIsI M3YyYCHUS XUMHU Ha
yTIyOJIEHHOM YPOBHE CpeaHero oo1iero oopazoBanus, cocTaBisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 gaca B
HEJICITIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOM XUMMH.

IIpeamer W 3HAYECHHE OPraHMYECKOW XHMMHH, MPEACTABICHUE O
MHOT000pa3uy OpraHM4eCKUX COCTUHEHHH.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOJla: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToMma yrjiepojaa. XMMHUYECKasl CBS3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOPUIM3ALMK AaTOMHBIX OpOuTaneu
yriaepoaa. MexaHu3mbl 00pa30BaHUSl KOBAJEHTHOM CBA3M (OOMEHHBIH U
JOHOPHO-aKIENTOpHbIN). TUIbl mepekphIBaHUS aTOMHBIX OpOHTanel, 6- U T-
cBa3u. OnuHapHas, [BOMHAasA U TpoilHas cBsa3b. CrnocoObl pa3pbiBa CBs3EM B
MOJIEKYJIaX OpraHu4eckux BemecTB. IloHsTHE 0 CcBOOOAHOM pajguKae,
HyKJIeopuie U 3eKTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpE MOJEKYJI. 3HAUYEHHE TEOPUHU
CTPOEHHS OPraHUYeCKHX COeAMHEHU. MOJNeKynsipHble W CTPYKTYpHBIE
dopmynbl.  CtpykTypHble (GOpMYJbl  pa3IMYHBIX BUIOB: pa3BEPHYTas,
COKpami€HHas, ckenetHas. HM3omepus. Buabsl wu3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpOHHbIE 3((EKThl B MOJEKYyJaX OpPraHU4YEeCKUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenue o KiaccuPuUKauMyu OpraHudeckux BewecTB. [loHaTHe O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucremarnueckass HoOMeHKIaTypa opraamdeckux coeauHenuit (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTACIIBHBIX MPEICTAaBUTEIEH.

OcobeHHOCTH U KJacCU(UKAIUs OpraHUYeCKUX peakiuuil. OKUCIuTeIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

OKCnepruMeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILECHUN:
O3HaKOMJIEHHE C o0Opa3lamMu OpraHMYeCKHX BEIIeCTB M MaTepHajaMu Ha HX
OCHOBE, ONBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(naBrnenue, OOyraMBaHUE M TOPEHHUE), KOHCTPYMPOBAHUE MOJIEIEH MOJEKYII
OpraHUYeCKUX BEIIECTB.

Yriaesoaopoasil.

Anxansl. ['oMonornueckuit psia ankaHos, oOuiast GopMyiia, HOMEHKJIATypa
U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,



Sp*-ruOpuau3anus aTOMHBIX OpOUTaledl yrieponma, G-CBA3b. MDH3HMUYECKHE
CBOKCTBA aJIKaHOB.

XHUMHUYECKUE CBOKCTBA AJIKAHOB: PEAKLMH 3aMEIICHHs, W30MEpPHU3alnH,
JNErHIPUPOBAHMS, TUKIN3AIMU, TUPOJIU3a, KpeKruHra, ropenus. [IpencraBnenue
0 MEXAHU3ME PEaKLUNN paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huknoankanpl. OOmas  ¢opmyrna, HOMEHKIaTypa U  H30MEpHs.
OCOOEHHOCTH CTPOCHHUSI W XHUMHYECKUX CBOMCTB MajbiX (LMKJIOMPOIAH,
HUKIO0yTaH) HW OOBIUHBIX (LMKJIOMEHTAH, I[HUKIOTeKCaH) IMKJIOAJKAHOB.
CriocoObl IOJTy4eHHS U PUMEHEHHE IUKJI0AIKaHOB.

Anxkensl. ['omonoruueckuii psijy akeHoOB, 0011as Gpopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKEeHOB, Sp*-
ruOpuau3alys aTOMHBIX opOuTaneil yriepona, 6- U m-cBia3u. CTpyKTypHas U
reoMerpuueckas (muc-TpaHc-) wuzoMepus. dusnueckue CBONCTBA aAJIKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH MPUCOCIUHEHUS, 3AMEIICHUS B (-TIOJIOKEHUE
IpU JBOMHOM CBSI3M, MOJIUMEPHU3aLNU U OKuciieHus. [IpaBuiio MapkoBHUKOBa.
KauecTBeHHble peakuuu Ha JBOWHYIO CBA3b. (CHocoObl TMOJIy4YeHUs U
MIPUMEHEHUE aTKEHOB.

AJIKaJTUCHBI. Kiaccudukamnms aJIKaJMEHOB (conpspkEHHBIE,
U30JIMPOBAHHbIE, KyMyIuposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XMMHUYECKUX CBOMCTB CONPSKEHHBIX JWEHOB, 1,2- u 1,4-mpucoenuHeHmue.
[Tonumepuzanust conpsKEHHbIX AUEHOB. CrocoObl MOMYyYEeHUsS] U TPUMEHEHHUE
AJKaJUEHOB.

Anxunbl. 'omosiornueckuii psj ankuHoB, oomias hopmysa, HOMEHKJIATypa
U U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB,
Sp-rubpuan3anusl aTOMHBIX opOuTanei yriepoaa. Du3MYECKUE CBOWCTBA
QJTKUHOB. XMMHYECKUE CBOWCTBA: PEAKIIUU MPUCOCAUHEHUS, JUMEPHU3AIUU U
TpuMepu3anuu, OKucieHusi. KucinoTHele CBOHCTBAa aJKHMHOB, HWMEIOLIUX
KOHIEBYK) TpPOWHYIO CBs3b. KauecTBEHHbIE peakUMW HA TPOHUHYKO CBS3b.
CriocoObl TIOJTy4YEeHHS ¥ IPUMEHEHHE alTKHOB.

ApomaTrueckue yrieBoaopojibl (apeHbl). ['oMonornyeckuil psii apeHos,
obmast  ¢gopmyna, HOMEHKJIATypa MW  HM30MEpUsi.  ODJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIeKylbl Oen3ona. dusmueckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOIICTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMEILIEHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOAOPOJAHOM paJUKale, Peakiuu MPUCcOeIUHEHHUS,
OKHUCJIEHHE TOMOJIOTOB OeH3o0ua. [IpencraBienre 06 OpUeHTUPYIOUIEM IEUCTBUU
3aMecTuTeNied B OEH30JbHOM KOJbIE Ha MPUMEPE AJTKHIbHBIX PaIUKaJIOB,
KapOOKCUIIbHOM, TUAPOKCHIBHON, aMHHO- ¥ HUTPOTPYIIIBI, aTOMOB TaJOTEHOB.



Oco0eHHOCTH XMMHUYECKMX CBOMCTB ctupoina. [lomumepusanus cTupoda.
CnocoObl IOJTy4eHHS U IPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Tpuponnsrii ra3. [lonytHeie HedTaHbIe ra3el. HedTh 1 €€ mpoucxoxaeHue.
KameHnHbIi1 yrob u mpoyKThl ero nepepadbotku. CrocoOs! nepepadoTku HedTH:
NEepPEeroHka, KPEeKUHI (TePMUYECKHUM, KaTATMTUYECKU), puGOPMUHT, MHUPOIIU3.
[IponykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY Pa3IMUHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiuu
3aMElIEHUs] TajoreéHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, HAHOTPYIIY,
aMuHOrpynmy. /lelicTBUE€ Ha TaJIOT€HIPOU3BOJHBIE BOJHOTO M CIHUPTOBOIO
pactBopa menoun. BzauMoaencTBiue IUraJoreHaIKaHOB ¢ MAarHUEM U IUHKOM.
[lonsiTME O  METAUIOOPraHWUYECKHX  coeAuHEeHMsX.  Mcmonp3oBaHue
rajlOTeHIPOU3BOJIHBIX YTJEBOJOPOJIOB B OBITY, TEXHUKE M TMPU CHHTE3EC
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIUVIEBOJOPOJIOB  (pacTBOPUMOCTB),
Ka4eCTBEHHBIX PEaKIUi YIIE€BOJOPOJOB PA3IMUHBIX KIACCOB (0OECIBEUMBAHUE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMOJICHCTBUE
alleTWJIeHa ¢ aMMHMAYHBIM pacTBOpOM okcuaa cepeodpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia ¥ BOJOPOJa B OPraHUYECKHX BEUIECTBAX, MOJTyYCHUE
ATUJIEHA U U3YYEHUE €T0 CBOMCTB, O3HAKOMJICHHE ¢ KoJuieKiusiMu «HedTb» u
«Yronp», ¢ oOpa3naMu IJIacTMacC, KaydyKOB W PE3WHBI, MOJICIUPOBAHUE
MOJIEKYJI YTIIEBOJIOPO/IOB U raJOTeHIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHMsI.

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
METaHoJIa W 3TaHoja). ['omonormyeckuit psia, oOwmas dopmyna, U30MEpHs,
HOMEHKIaTypa U kiaccudukamus. Dusnueckue CBONCTBA TMpeACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBSI3U MEXKAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, JeTUJpaTalyu, OKHUCIICHHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peakius Ha OJHOATOMHBIE CHUPTHL. JlelicTBUe STaHONA W
METaHOoJia Ha opraHu3M uesoBeka. CrnocoObl MOJyYeHHS W TPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢dupsl, HOMEeHKIaTypa U n3oMmepus. OcoOeHHOCTH (DU3UIECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — 3THICHIJIMKOIb U IMHULEpUH. Pusnyeckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENIICHUs,  B3aUMOJEWCTBHE  C
OpPraHUYeCKUMH W HEOPTraHMYECKMMM KHUCJIOTaMH, KauyeCTBEHHas peakius Ha



MHOTOaToMHble  cnupThl.  llpencraBineHne 0 MeXaHU3ME — peakuui
HYKJICOQUIBHOTO 3amelleHus. JlelicTBue Ha opranusm dyesoBeka. CrocoObl
MOJIyYeHHUS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpo€HHE MOJIEKYJIbI, B3aUMHOE BIIMSIHUE THIPOKCOTPYIIIBI U
OensomnpHOrO siapa. Gusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (eHosa. KauecTBeHHble peakiuu Ha (eHon. TokcuuHOCTh (eHoa.
Crioco0sI nonryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOonumnbHble COeNMHEHUST — aNbACTUABl U KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUJIBHON TIpynmbl. ['OoMonoruvyeckue psAapl aabAETHIOB H
KETOHOB, o01Iast Gpopmyia, n3oMepus U HoMeHkinarypa. dusndeckue cBoiicTBa
aJbJIETUOB U KETOHOB. XMMHUYECKHE CBOMCTBA AJIBJECTUI0B U KETOHOB: PEAKIINU
npucoenuHenus. OKHUCIIEHHWE albJIETUAOB, KayeCTBEHHbIE pEaKIMH Ha
anbaeruapl. CnocoObl MOMyYeHUs! ¥ IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. OcobGeHHOCTH
CTPOCHHMSI MOJIEKY]l KapOOHOBBIX KHCIOT. M3omepus M HOMEHKIATypa.
®dusuyeckrue CBOICTBA OJHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsI3u MeXAy MOJIEKYJIaMH KapOOHOBBIX KHCIJIOT. XHUMHYECKUE
CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuus 3Tepu(puKalnnu, peakiuu ¢ y4acTUEM
yIJI€BOJOPOAHOTO pagukaia. OcoOEHHOCTH CBOMCTB MYypaBbHUHOM KHCIIOTHI.

[lonsiTue 0 NPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

TUIAPOKCUKApPOOHOBBIX KHUCIOT. [IpeacTaBuTesin BHICIINX KapOOHOBBIX KUCIOT:
CTE€apUHOBAsI, TAJbMUTUHOBAS, OJIEUHOBAS, JUHOI€8Asl, TUHONEHOBAs KUCIOTHI.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonornyeckuid psig, odmas popMyna, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KUCJIOW U
IECJIOYHOM Cpelie.

Kupswi. Ctpoenue, puznueckre 1 XUMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCJIOW W 1IenodHor cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJEPKAIIUX
OCTaTKU HEMPEACIIbHBIX KUPHBIX KUCIOT. JKUpHI B IpUpOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIICE JICHCTBHE.

O6muras xapaktepuctuka yrieBojoB. Kinaccudukaius yrieBomoB (MOHO-,
TU- ¥ TIoJiucaxapuibl). MoHOCaxapuIibl: TII0K03a, (GPyKTO3a, rajgakTos3a, pudo3sa,
ne3okcupr6o3a. duznyeckrue CBOMCTBA U HaxXoXaeHue B mpupozae. oTtocuHres.
XHWMHUYECKHE CBOWCTBA TJIFOKO3bl: PEAKIMM C YYaCTUEM CHOUPTOBBIX H
aNbJAETUIHON TPYyNI, CIUPTOBOE M MOJOUYHOKHCIOE OpoxkeHue. [Ipumenenue
[JIIOKO3bI, €€ 3HAYeHUWE B JKU3HEAEATENLHOCTH oOpranusma. Jlucaxapupisr:



caxapo3a, MaJbT032a U JIakT03a. BoccTaHaBnMBaroe 1 HEBOCCTAHABIMBAIOIIINE
nucaxapusl. 'naponns qucaxapuaoB. HaxoxaeHue B mpupojie U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, MIMKOT€H W LEe0s103a. CTpoeHue MakpOMOJIEKYJ
Kpaxmaia, IJIMKOT€Ha W UeUIIoNo3bl. (DU3NYecKHe CBOWCTBA Kpaxmala u
LEJUTI0I03bl.  XUMUYECKHE CBOMCTBA KpaxMmala: THAPOJIU3, KaueCTBEHHAas
peakuusi ¢ HOoJ0M. XUMUYECKUE CBOMCTBA LEJUIOIO3bI: TUIPOJIN3, IMOTYYCHUE
a¢upoB 1emwtonao3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIETK).

DKcnepruMeHTAIbHbBIE METOAbl M3YyYEHHsI BEUIECTB W UX MPEBPAILECHHIA:
pPacTBOPUMOCTh DPa3jIMYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBHE OSTAaHOJA C
HAaTPHUEM, OKUCJIEHUE ITUJIOBOIO CHUPTA B AJNBJCTHJ Ha PACKaJIEHHON MEIHOU
IIPOBOJIOKE, OKUCJEHUE ASTUJIOBOrO CHHpPTAa IUXPOMATOM Kaliud (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), KAUECTBEHHBIE PEAKIMU Ha aJbIETHUJbl (C
rugpokcusioM  auammuncepeOpa(l) wu  rumpokcuaom  meau(ll)), peaxius
riuuepuna ¢ ruapokcuaoM meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOU
KUCIIOTBI, B3aUMOJICHCTBHE pPAcTBOpa IIOKO3bl ¢ Tuapokcuaom wmemu(ll),
B3aUMOJICHCTBUE Kpaxmaia C MOJIOM, PEIICHUE HKCIEPUMEHTAIbHBIX 3a/a4 I10
teMaM «CriupThl 1 PeHosbDy, «KapOoHoBbIe KUCHOTHI. CHOKHBIE 3PUPBD).

A3oTcoaep:kaniue OpraHnyecKue CoeAuHeHM.

AMUHBI — OpraHu4ecKue Npon3BoaHbIe aMMuaka. Knaccudukaiys aMuHOB:
anudpaTUYecKue M apoOMaTUYECKHUE; NEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue Mousekyd, oommas popmMyna, H30MeEpHsi, HOMEHKIATypa U PU3HUECKUE
cBOMCTBa. XMMUYECKOE CBOMCTBA Al (PaTUIECKUX aMUHOB: OCHOBHbBIE CBOICTBA,
AJKWIMPOBAHKUE, B3AUMOJICMCTBUE MIEPBUYHBIX AMUHOB C A30TUCTOU KUCJIOTOM.
Conu ankuJiaMMOHMUSL.

AHUNIUH — TOpeacTaBUTENb aMUHOB apomaTruueckoro psga. CrtpoeHue
aHwiIvHa. B3auMHOe BIMAHHME Tpynnm aTroMOB B MOJEKyJe aHWJIMHA.
OcoOeHHOCTH XUMHUYECKMX CBOWCTB aHWIMHA. KadecTBEHHbIE peakIuu Ha
aHwimH. CrnocoObl TOJNydeHUs M TpUMEHEHHe anupaTHUYeCKUX aMHUHOB.
[TonydeHnne aHWIMHA U3 HUTPOOEH3071a.

Amunokuciotsl. Homenknatypa u uzomepus. OTaeNbHbIE PEACTaBUTENH
0-aMMHOKHCJIOT: TJIMUMH, anaHuH. dusmyeckne CcBONWCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT KakK aM(pOTEpHBIX OPraHUYEeCKHX
COEIMHEHHM, peaklusl MOJUKOHACHCALMK, OOpa3OBaHUE MENTUIHONW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTHIOB.

benkn xak npuponneie nonuMmepsl. [lepBuyHas, BTOpUYHAS U TPETUYHAs
CTpYKTypa OenKkoB. XMUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOIMU3, J€HATYpalMs,
KAueCTBEHHbBIEC PEAKLIUH Ha OEJIKU.



DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIL:
pacTBOpeHHe OEJIKOB B BOJIE, AeHATypalus OeJIKOB MpPU HArpeBaHUU, IBETHbHIC
peakuuu Ha O€JIKM, pEelIEHWE SKCHEPUMEHTAJIBHBIX 3aJa4 [0 TeMam
«A30TColepKalllue  OpraHUYecKue  coeauHeHus» u  «Pacno3HaBaHue
OPraHUYECKUX COETUHEHUID.

BricokoMoJIeKyJISIpHbIE COeINHEHMS.

OcCHOBHbBIE TOHSITHS XUMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMMEPHU3ALMH,  CPEIHSISA
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUN — MOJIMMEPU3ALUS U MTOJTUKOHICHCAITHSL.

[Tonmumepnbie Marepuanbl. [lmactmacchl (MONMMATUIICH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJIMCTUPOJI, TOIUMETHIMETAKPUIAT, TMOJUKAPOOHATHI,
noaudTUIeHTEpedTanaT). Y TUIu3aius u nepepadoTka riacTyka.

DnacToMephbl:  HATypaJIbHbIM  KaydyK, CHHTETHYECKHE  Kay4dyKu
(OyTaaneHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IWIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIABCaH).

[Tomumepsnl CHEeUATBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AJIIEKTPOIPOBOISIIINE TTOJMMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAIICHUIL:
O3HaKOMJIeHWE ¢ oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcC, Kay4yyKOB, PEIIEHHE JKCIEPUMEHTAJIbHBIX 3a7ady 10 TeMe
«Pacno3HaBaHue MIaCTMACC U BOJIOKOH.

PacuérHble 3anaum.

Haxoxnenne MosekynsipHOM (OpMyIIbI OPraHMYECKOro COEAMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEIUWHEHMsS MO0 Macce (00bEMY)
MIPOJIYKTOB CrOpaHus, MO KOJMYECTBY BelecTBa (Macce, 00bEMY) TPOTYKTOB
peaKIMu /WM UCXOTHBIX BEIIECTB, YCTAHOBIIEHWE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYECKOTO BEUIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYECHHUSI, ONPe/IeNIEHUE J0JIM BBIXOJAA MPOJYKTa PEaKUUUd OT TEOPETUUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3anust MeXpeIMETHBIX CBSI3€U IPU U3YYEHUH OPTAHUYECKON XUMUU
B 10 kJlacce OCyIeCTBISICTCS Yepe3 MCIHOJIb30BaHUE KAaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX IOHSATHM, TaK W TMOHITUH, NPUHATBIX B OTIEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAayyHble TIOHATHUSA: SBJICHME, Hay4dHbId (akT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCUpuKauus, HaOIIOACHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJIEJIb, MOICTUPOBAHUE.

@dwuszuka: Marepusi, aToMm, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYIIa,
SHEPreTUUECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHME
BEIIECTBA, (PU3MUECKHUE BEIUYMHBI, CAUHUIIBI U3MEPEHUS, CKOPOCTb, SHEPTus,
Mmacca.

buonorus: knerka, opraHusM, JKOcucTeMa, Owochepa, MmeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBINA U reTepoTpOdHBIN THUIl TUTAaHUS, OpPOKEHUE,
(dorocuHTE3, IBIXaHHE, OEJIKH, YTJIEBOJBI, >XUPbI, HYKICHUHOBBIE KHCIOTHI,
(bepMEHTHI.

['eorpadus: mose3Hpie HCKOMAaeMbIE, TOTUIHBO.

TexHomorus: NHINEBBIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO IHTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX SAep. XUMUYECKHM dneMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIC YUCJIA. DHEPreTUUECKUE YPOBHU U
oAypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMuuecKux 3J€MEHTOB (S-,
p-, d-, f-amementsl). PacnpeneneHue 3I€KTPOHOB MO aTOMHBIM OPOUTAISIM.
OneKTpoOHHBbIE KOH(UTypalMu aTOMOB O3JEMEHTOB IEPBOTr0O—4eTBEPTOTO
MEepUOJOB B OCHOBHOM U  BO30YXXIEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

Ilepuonnueckuit 3akoH u llepuoamyeckas cucTEMAa XHUMHUYECKHUX
snementoB  J[.MI. Menneneera. CBsi3b NEPUOJAMYECKOTO  3aKOHA U
[Teppoan4eckol CUCTEMBI XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpPUEHN
CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaMm. 3HaueHue nepuoauyeckoro 3akona JI.M1. Menpeneena.

Xumuueckass CBS3b. BHIbl XMMHWYECKON CBS3M: KOBaJICHTHAs, HMOHHAas,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. DHEPrUs U JJIMHA CBSA3H. [101pHOCTD, HAPABIEHHOCTh
Y HAaChIIIa€MOCTh KOBaJIEHTHOW cBsi3U. KpaTHbelie cBsizu. BomopoaHasi cBS3b.
MeXMONEKYIIAPHBIE B3aUMOICVCTBHUSL.



BaneHTHOCTp M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUYECKHMM CTpPOCHHEM (Ha mpumepe
COEMHEHU PJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coelnHEHUsX. COCTaB KOMILIEKCHOTO
HOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOEHHUs. TuIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbIXx cucteMax. Mctuanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHIIEHTpAI[UU PACTBOPOB:
MaccoBasi JI0J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHas KoHILIEHTpanus. HaceleHHbie
Y HEHACBILLICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.

Knaccudukanuss u  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus XuMuueckux peakiuii B HEOPraHM4eCKOW 1 OpraHu4ecKomn
XMMHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPAICHUS
SHEPrUU TMPU XUMHUYECKUX peakiusix. TernoBbie 3PEGEKTHl XUMHUYECKUX
peakunii. TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XMMUYECKOM peakiiuu, €€ 3aBUCUMOCTD OT Pa3IUYHbBIX (haKTOPOB.
['omoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanu3aTtopsl.

OOpatumble U HeoOpaTUMbIE pEaKUUU. XHUMHYECKOE paBHOBECHE.
Koncranta xumMuueckoro paBHOBecHsl. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XUMHUYECKOTO PAaBHOBECHSI: TEMIIEPATypa, JABJICHUE U KOHIIEHTPAllMU BEIIECTB,
ydacTByromux B peakuuu. [Ipunuun Jle [larense.

OnekTpoiuTtuueckas aucconuanus. CUIIbHBIE U CJIa0ble JJICKTPOJIUTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpabHas,
menounas. Bogopoansiii mokazarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakunu. (CTeneHb OKUCIECHUS.
Okucnurenb M BOCCTAaHOBUTENb. IIpoleCChl OKHCIEHUS U BOCCTAHOBJICHUS.
Baxneime OKUCIUTENIM M BOCCTAHOBUTENIM. MeETOA 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAILICHUI:
pa3lIoKEHHUE MEPOKCUAAa BOAOpPOAA B MPUCYTCTBUM Karaau3aTopa, MOIEIU
KPUCTAJUIMYECKUX  PEHIETOK, MPOBEJCHHE peaKuid HOHHOTO OOMeHa,
ONPENEIICHUE CPENIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIMSHUSA



pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIUH U TOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.

Heopranuveckasi Xummusi.

[lonoxxenne HemerauioB B llepmoamdeckolr cucTeMe XHMHYECKHX
anemeHToB /.M. MenzeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAIJIOB. AJTOTPOIHUSI HEMETAILIIOB (Ha IpUMEpPE KUCIOPOAa, CEPHI,
docdopa u yriaeposaa).

Bomopon. Iomydenue, pu3ndeckue U XUMHUYECKUE CBOWCTBA: PEAKIIUU C
METa/UlaMAd W HEMETaJUlaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. [ 'WMIOpUIBL.
TOMNIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxaeHnue B npupoje, crnocoObl moidyueHus, Gusndeckue u
XAMUYECKUE CBOICTBA. ["anorenHoBOIOPOIBL. Baxueimue
KUCJIOPOACO/IepKAIue  COeAMHEHUs  rajoreHoB.  JlabopatopHeie U
IIPOMBIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[puMeHeHne rajJoreHoB u ux
COCIMHEHU.

Kucnopon, o3oH. JIaboparopHbie U MPOMBIILUIEHHBIE CIOCOOBI MOTYYSHUS
kuciopoaa. Guznyeckre U XMUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpoaa U
030Ha. OKCUIbI U IEPOKCUIBI.

Cepa. HaxoxnaeHue B TIpUpoOje, CHOCOOBI TMONy4YeHHs, (U3UYCCKHE H
xuMuueckue cBoiictBa. CepoBomopon, cynbduasl. Oxcua cepbi(1V), oxcun
cepri(VI). Cepuucrast u cepHasi KMUCJIOTHI U uX cojid. OCOOCHHOCTH CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl U €€ COEAMHEHNN.

A3zor. HaxoxaeHue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE U
XUMUYECKHUE CBOMCTBA. AMMUAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTAs U a30THAS
KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumeHeHue
a30Ta U €ro COeIMHEHUN. A30THbBIC YA0OpEHHUS.

®docdop. Haxoxkaenue B mpupoje, Criocoobl MoaydeHus, (U3ndeckue u
xumudeckue cBorctBa. Pochuasl u dochun. Okcuabl docdopa, hochopHas
kuciota u e€ comu. [Ipumenenue docdopa u ero coemunenuit. ochopHbie
yao0peHus.

Yraepona, HaxoxaeHue B Tpupoje. AJUIOTpOmHbIE MOAUDUKAIIUN.
duznyeckue W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepogom. Oxkcun yriepoaa(ll), okcun yrnepona(lV), yroiapHas kuciaota u e€
coiii. AKTUBUPOBAHHBIN YroJib, afcopOrus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [[prMeHeHne mpoCcThIX BEUIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0
COE€IMHEHUM.

Kpemunii. Haxoxnenue B mpupoze, ciocoObl moiayyeHusi, Gpusndyeckue u
xumudeckue corctea. Okeua kpemHus(1V), kpeMHHEBass KUCIIOTa, CHJIMKATHI.



[IpumeHeHne KpeMHHs W €ro coeauHeHuil. CTEKJIO, €ro MOJy4eHUE, BUIBI
CTEKJIA.

[Tomoxenne wMetauioB B Ilepuoanueckoil cCuUCTEME XHUMUYECKUX
s1eMeHTOB. OCOOCHHOCTH CTPOEHUS SIIEKTPOHHBIX 000JI0UYEK aTOMOB METAJIJIOB.
O6mue ¢(usmyeckue CBOMCTBa MeTawioB. [IpuMeHeHHEe MeTauioB B OBITY U
TexHuKe. CIUIaBbl METAIIJIOB.

DNEKTPOXUMHYCCKUIN psii  HampspDkeHUH MeTauioB. OOIuMe CrocoOs
MOJTYYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIus,
anekTpoMetautyprus. Ilonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynmnsl [leproaudeckoit cucteMsl
XUMUYECKUX DJJeMEHTOB. Harpuit u kanmil: mnonydenwe, (QuU3MUecKue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mas xapakrepuctuka MetaiuioB | |A-rpynmsl [lepuogundeckoit cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii u KaiblUil: mojgydeHue, (PU3nYecKue u
XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HMX COCIUHECHUI.
XécTKocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONydyeHHe, (U3MYEeCKHue U XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE TMPOCTOTO BEIIECTBA M €0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mast xapakTepucTHKa MeTauioB mnoOouHbIx mnoAarpynn (b-rpymm)
[Teprnoan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYeCKNe U XUMUYECKUE CBOMCTBA XpOMA U €ro coeAuHeHn. OKCUIbI 1
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U TUXpOMATHI, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyUueHne u npuMeHeHne Xpoma.

OU3NYECKME U XUMHUYECKME CBOMCTBA MApraHUa M €ro COCIUHCHUU.
Baxneitine coenunenus wmapranua(ll), wmapranua(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, ero OKMUCJIUTEIbHbBIE CBOMCTBA.

duznyeckre 1 XUMHUYECKHE CBOMCTBA JKeJie3a U ero coequHeHu. OKCHIBL,
ruapokcuasl U conu xenesa(ll) uxeneza(lll). [Tonyuenne u npumeHeHue xenesa
U €r0 CIUIABOB.

DU3NYECKHE U XUMUYECKUE CBOMCTBA MEAU U €€ coeauHeHun. [lonyuenue
Y IPUMEHEHUE MEJIU U €€ COCTMHEHMUII.

[{uuk: mosmydenue, pu3nUecKue U XUMHYECKHUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA H TUAPOKCHAA LHMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IpyuMeHeHne IMHKA U €T0 COCIUHEHUM.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HX MPEBPAICHUN:
U3ydeHue o0pa3lioB HEMETAJUIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B



KHCJIOPOJIE, U3YYEHHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aUMOJECHCTBHE
MICJIOYHBIX W IICJIOYHO3EMEIBHBIX METaUIOB C  BOJOHM  (BO3MOXHO
WCTIOJBb30BaHUE BHUIACOMATEPUATIOB), B3aUMOJACHCTBHE IIMHKAa U JKele3a C
pacTBOpaMM KHUCJIOT U HIEJIOUYei, KaUeCTBEHHbIC PEaKIMM Ha HEOPTraHUYECKHUE
AHHUOHBI, KATUOH BOJOPOJA U KATHOHBI METAJUIOB, B3AMMOJICMICTBUE THAPOKCHUIOB
QTIOMUHUS W [MHKA C pAacTBOpPAMH KHCIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTANIbHBIX 3ajJiau 1o TeMaMm «l ajmorens», «Cepa U €€ COeTUHEHUs,
«A30T U ¢ochop W uX coemMHEHHs», «MeTauibl TJIaBHBIX TOATPYIID»,
«MeTaibl TOOOYHBIX TTOATPYIIID.

XUMHUSA UM KM3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTIO pa3BUTHUS YEIOBEUYECTBA.
[TonsaTe 0 HaydyHBIX METOJaX TO3HAHMS U METOJOJIOTUM HAYyYHOTO
uccnenoBanus. HayuHble IpUHIUITEI OpraHU3aliid XUMHUYECKOTO MTPOU3BOICTBA.
[IpomplliieHHBIE CHOCOOBI MOMYYEHUS Ba)XHEHIIMX BEHIECTB (HAa MpUMepe
IPOU3BOJICTBA aMMHUAaKa, CEPHOM KHUCIOTHI, MeTaHoja). I[IpoMblluieHHbIe
CIOCOOBI  MOJYYEHUSI METaNIOB W CIUIAaBOB. XHMMHUYECKOE 3arpsi3HEHHE
OKpYy)Karolel cpeapl U €ro mnocieacTBus. Ponb Xumuu B oOecreuyeHuu
AHEPreTUYECKOr OE30MacCHOCTH.

XuMmusi U 300poBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. lIpaBuna
UCIIOIb30BaHUsl JICKAPCTBEHHBIX TMpenaparoB. Poib XuMUM B pa3BUTHH
MEIULIHBI.

XUMUS MUILIHA: OCHOBHBIE KOMIIOHEHTBHI, MUILIEBbIE 100aBKU. POJib XUMUU B
obecrieyeHuu MUIEeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuia
0€30macHOr0 HMCHOJB30BAHMS MPENapaToB OBITOBOM XWMHUHU B TOBCEIHEBHOMU
KU3ZHHU.

XUMUS B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTENIbHBIC MaTepHUaIIbl (IIEMEHT,
OCTOH).

XuMusl B CENTbCKOM X03siiicTBe. OpraHu4ecKrue U MUHEPAJIbHbBIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUAIIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuansl 11 SIEKTPOHUKHU. HaHOTEXHOIOT UK.

Pacuétnrblie 3anaun.

Pacuérsl: Maccel BemecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe WM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLMHU, €CIU OJHO W3
BEILIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, €clii OJHO M3 BELIECTB JAHO B BHJIE PACTBOpa C ONPEAEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJHM WM MOJISIPHOM



KOHIIEHTpAl[M{ BEILECTBA B PACTBOPE, JOJU BBIXOJA IMPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOweld U
HEOPraHW4eCKOM XuMuu B 11 Kitacce o0CyIecTBIISIETCS YEPE3 UCII0Ib30BAHNUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U NOHITHIA, IPUHATHIX B OTAEIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TIOHATHSA: SIBJICHHE, HAy4HbIM (HakT,
TUI0TE3a, TEOPHs], 3aKOH, aHAJW3, CUHTE3, Kiaccu(ukanuus, NEepHUOIUYHOCTb,
HaOJII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEb, MOICITIUPOBAHUE.

®usuka: Marepus, MHUKPOMHpP, MAaKpPOMHUp, aTOM, OIJIEKTPOH, IIPOTOH,
HEUTPOH, WOH, W30TOIbl, PaAUOAKTUBHOCTb, MOJEKYJIA, DHEPreTUUECKUN
YPOBEHbB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, U/I€alIbHBIN
ra3, pU3n4YecKue BEJINYNHBI, €IUHULIBI U3MEPEHUS, CKOPOCTb, YHEPTHUS, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
MaKpo- U MHUKPO3IJIEMEHThI, OEJIKU, KUPBI, YTIEBObl, HYKJIEHHOBBIE KUCIIOTHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMbIE,
TOILJIMBO, PECYPCHI.

TexHosorus: XUMUYECKas IIPOMBIIIIJIEHHOCTb, METaIUTyprus,
CTPOMTENBHBIE MATEPHUAIIBI, CEIBCKOXO3AMCTBEHHOE MPOWU3BOACTBO, MHIEBAs
MPOMBIIUIEHHOCTh, (hapMalleBTHUECKasi MPOMBIILIEHHOCTh, IMPOU3BOJICTBO
KOCMETHYECKHUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHUAJOB,
AJIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJICAYIOIIUE COCTABISIONIUE: OCO3HAHHE
0OyYaloIMUMHUCA POCCUUCKOM TpaxAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYNE MOTUBALIMHI
K O0y4Y€HHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYaroUIuXCsi PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBUJIAaMH M HOPMaMH TIOBEICHHS; HaJU4He
MPABOCO3HAHUSA, HKOJOTUYECKON KYyJIbTYphl; CIHOCOOHOCTh CTaBUTh LU U
CTPOUTH >KU3HECHHBIC TLJIAHBI.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaroIuxcs B MpoIecce pean3aiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIngyHOCTHBIE pPE3yJbTAaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUUYECKON JeATEeIbHOCTH
oOydJaromnuxcsi B Mporiecce peaansaiuy 00pa3oBaTebHON AeSTENHHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHMsSI  OOYyYalOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIIBHOCTH IIPU CO3JaHUU
y4€OHBIX MTPOEKTOB, PEIIEHUN YYCOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OT€UYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MPUJIOKEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JaHHBbIE HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOJIOACHUM, KPOMOTIUBBIX AKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanu3ze  WHPOpPMAMM O  TEPEAOBBIX  JOCTIDKCHHSIX  COBPEMEHHOM
OTEUECTBEHHOU XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OILCHMBATh CHUTyalldd, CBSA3aHHbIE C XUMHYECKUMU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM
MTOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3UUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOICHUS TpaBwil 0€30MacHOTrO OOpallleHus C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHHS 1IEHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYaLHUSIX, YTPOKAIOUIUX 3JOPOBBIO U KU3HHU JIIO/ICH;

OCO3HAHMUSI MOCIIEICTBUI U HEMPUSITUSL BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPY10BOIr0 BOCIMTAHUSL:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeSTEIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOM W JPYrMX BHIAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yUEHUIO TPO(eccHii pa3IudaHoro poa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXXEHHUS K TPYY, JIFOISAM TPYyAa U pe3yjbTaTaM TPyJ0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYATHLHON TPACKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KMU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB
U IOTpeOHOCTEM 00IIIECTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:



AKOJIOTUYECKU 1EJIECO00PA3HOT0 OTHOIICHHS K MPHUPOAC KaK MCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHMMAHUS TJI00AIBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON M COLMAIBHOW CPEJIbI;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU IS
peLIeHUs] BOIIPOCOB PALlMOHAIIBHOI'O IPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOJIHOM CpeJie, yMEHHsI IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJIOTHUECKHE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYUsI  PA3BUTOTO  DKOJIOTMYECKOTO  MBILUICHUS, 3KOJIOTUYECKOU
KYJbTYpPBI, OIbITA AEATEIBHOCTH JKOJOTMYECKOM HANPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMY B MIO3HABATEILHON, KOMMYHUKATUBHOM W COLIMAJIBLHOU
MPaKTUKE, CIOCOOHOCTH W YMEHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MUPOBO33PEHUSA, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKH ¥ OOIIIECTBEHHON MPaKTUKY;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poJii B
(GbopMHpPOBAHMY PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH LETOCTHOTO
IPEICTaBIICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI M YETIOBEKA, B
MMO3HAaHUU MPUPOJIHBIX 3aKOHOMEPHOCTEM M PEIICHUH MPOOJIEM COXPAHEHUS
IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOMN
UABUIM3ALUNA: B €€ TYMaHHCTUYECKOM HAIIPaBICHHOCTH W BAXXKHOM pOJIA B
CO3JIaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPbI, B PEIICHUU TJIOOATBHBIX
poOJieM YCTOWYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETHUUECKOM,
MUIIEBOM W DKOJOTHMYECKONM O€30MacHOCTH, B Pa3BUTHM  MEIAUIMHBI,
o0ecreueHny YCIOBHM YCTEIIHOTO TPYAa M SKOJIOTHIECKA KOMGPOPTHOMN KU3HH
Ka)KIOro 4jaeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BATh
NoJIy4aeMble 3HAHUA JJIs aHAJIU3a U OOBSICHEHUS SIBJICHUI OKPY>KaOIIEero Mupa
U TPOUCXOIANMX B HEM M3MEHCHUH, YMEHHsS JejaTh OOOCHOBAaHHBIE
3aKJTIOYCHUST HA OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JaHHBIX C IIEJIBIO
IIOJIy4€HUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;



TOTOBHOCTU U CIHOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUH MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU OTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IMUHbIX chepax npodeccuoHaTbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTrPaMMBbI IO XMMHUU HA YPOBHE
CcpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble IS (QOpMHUpPOBaHUS  MHUPOBO33PEHUS  OOydYaArOUIUXCS
MEXAUCIUTUIMHAPHBIC (MeXTpeIMEeTHBIC) oOIIIeHayYHbIe MOHSTHS,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CHUCTEMa, HAY4YHbIA (pakT, MPUHIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe JEeHCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHbIE), oOecneuuBaromue (HopMUpPOBaAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COLIMAIBHOM KOMIIETEHIIMN 00yYaromnxcs;

CIIOCOOHOCTb O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS 1 YHUBEPCAIbHBIC yUeOHBIC
NEUCTBUSA B IIO3HABATEIBHON M COLMAIIBHON MPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU
y49eOHBIMH  TTO3HABATCIHbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKUe AeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENH AEATEIBHOCTH, 3a/aBas INapaMeTpbl U KPUTEPHUH HX
NOCTUKEHUSA, COOTHOCHUTH PE3YNbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEJIAMU;

WCIIOJIB30BaTh IIPU OCBOCHUN 3HAHUU NMPUEMBI JOTHUUECKOTO MBIIUICHUS:
BBIJIEATh XapAKTEPHbIE MPU3HAKU MOHIATUN U YCTAaHABIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSCHEHUS OTACNIbHBIX (PaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUSA M KPUTEPUM I KJIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEaKIIUM;

YCTaHABIIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3W MEKIY H3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B IPOLIECCE MTO3HAHMS UCIIOJIb3yEMBIE B XUMHHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJENHM, NPeoOpa3oBbIBATh MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ) JJIEeMEHTa, XuUMHu4eckas ¢Gopmysa, ypaBHEHUE
XUMUYECKON peakiuu — TMpU pPEIIeHUH YYeOHBIX TO3HABaTEIbHBIX U
MPAKTUYECKUX 3a7ay, MPUMEHITh HAa3BAHHBIC MOJECIBHBIC MPEICTABICHUS IJIs
BBISIBJICHUSI XApPaKTEPHBIX NPU3HAKOB HW3Y4Ya€MbIX BEIIECTB M XHMHUYECKHX
pEaKIuu.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHUS BELIECTB U XMMHUYECKUX
pEeaKInii;

dopMynupoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSTENIbHO C(POPMYIUPOBAHHBIE BOIMPOCH B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPABUJIILHOCTH BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJI0OM
mpoliecca, CaMOCTOSITENIFHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYIUPOBAThH
0000IIeHnsT ¥  BBIBOJABI  OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUSI, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOM MCCIeNOBATENbCKOW M IPOEKTHOU
NESTETLHOCTH, TPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOUCKY METOJOB PELICHHS IPAKTUYECKUX 3a7ay, MPUMEHCHUIO PA3JIUYHBIX
METOJIOB ITO3HAHUS.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HHQPOpMaluu (Hay4HO-
MOMyJISIpHAsl JINTEpaTypa XUMHYECKOTO COJCP)KaHHS, CIPABOYHBIC MOCOOUS,
pecypcbl UHTepHETa), aHATM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (popm
IIPECTABIICHHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh 51
HENPOTUBOPEYUBOCTb;



(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIE METOABI IPU ITOUCKE U
otbope uHpOpMaIMK, HEOOXOAMMOM I BBIMOJHEHUS Y4YEeOHBIX 3aaad
OIPEICIIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAyYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTUYEeCKUe) 3HAKU U CUMBOJIBI, (hOpMyIibl, a0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIBHBIEC yqeﬁﬂble HeﬁCTBHH:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CY>K/1a€MO TEMBI B XOJI€ TUAIOTa
W/WJIM TUCKYCCHUH, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MIPEITIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN PE3yIbTaTOB MTO3HABATEIBLHON JAEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIBHO WJIA COBMECTHO CO CBEPCTHHUKAaMU IIPH
BBITIOJIHEHUHA XWMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
MCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, pean3allii y4eOHOTO IPOEKTa, U
(opMyIHpOBATH BBIBOJBI MO pe3yJIbTaTaM MPOBENEHHBIX UCCIEAOBAHUMN MMyTEM
COTJIACOBaHUS MO3UILIMIA B X0/1€ 00CYX)ACHUS U 0OMEHAa MHEHUSIMH.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBISATh CBOIO IMO3HABATEIbHYIO
JesITeNIbHOCTh, Ompeneiss e€ Ledd W 3aJayd, KOHTPOJIMPOBAaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM ACHCTBUU TIpH
BBIMIOJTHEHNH YYEOHBIX W HCCIENOBATENIbCKUX 3a7adv, BbIOMpaTh HauOoiee
s dekTuBHBIN cOcO0 MX pemieHuss C y4€TOM MOJYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaInM3a U
CaMOOILICHKU.



HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS TMPOTPaAaMMbl IO XHWMHU Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro OOIIero oO0pa30BaHUS BKIIOYAIOT
cnenuduuecKue s yaeOHOTO TpeaMeTa « XUMHUS HayIHbIC 3HAHUS, YMCHUS U
CTIIOCOOBI JCHCTBHIA IO OCBOCHHIO, HHTEPIPETAIIMU U MTPEOOPa30BaHUIO 3HAHUH,
BUIBI JIEATEIBHOCTH IO TMOJyUYCHHUI0O HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHUI B
Pa3TUYHBIX YYCOHBIX CUTYAIUSIX, @ TAK)KE B PEaTbHBIX JKM3HEHHBIX CUTYAIHX,
CBS3aHHBIX C XUMHEH. B mporpamMme Mo XWMHHM MPEIMETHBIE PE3yJIbTaThI
MIPEICTABJICHBI IO TOIaM H3yYCHUS.

10 KITACC

[IpeameTHble pe3yabTaThl OCBOECHMS Kypca «OpraHuyeckas XHUMHs)
OTpaXaroT:

c(OPMUPOBAHHOCTb MPEICTABICHUN: O MECTE U 3HAYEHHUU OPraHUYECKON
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00€CIEeYeHUH yCTONYNBOIO
Pa3BUTHS YEJIOBEYECTBA B PELICHUU MPOOJIEM HKOJIOTHYECKOM, YHEPreTUYECKON
M THIIEBOM O€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB SHEPruu, B OOECINEUEHHH PaLMOHAIBHOTO
IPUPOJIONOIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeJoBEeKa, a TaKXKe 3KOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BIIQJICHUE CHUCTEMON XMMHUYECKMX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATalOIIAE TOHATHS — XUMUYECKHHA DJIEMEHT, aToM, SIp0 U
SJIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpPOWTANM, OCHOBHOE W
BO30YKJIEHHOE COCTOSIHUSA aroMma, rMOpuau3anusi aTOMHBIX OpOMTasIeld, WOH,
MOJIEKYJIa, BAJEHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, CTENEeHb OKHUCIICHHS,
XUMUYECKasi CBSA3b, MOJb, MOJSIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIIepOIaHBIN
ckeneT, (yHKIWOHANbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEpHyThIE, COKpalIEHHbIE, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (T€OMETPUYECKAs], ONITUYECKAs ), ©30MEPhI, TOMOJIOTUYECKHI
psiZl, TOMOJIOTH, YTIE€BOJAOPO/AbI, KUCIOPOJ- U a30TCO/EpKaIIhe OpraHuYecKue
COEIMHEHHSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHneneena,
TEOPUS CTPOEHUS OpraHnyeckux Bemects A. M. byTnepoBa, 3ak0OH coXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUN NPH XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHMUMAHUS MPUYMHHOCTH U
CUCTEMHOCTHM XHMHYECKMX SBJIICHHH; MPEICTABICHUS O MEXAHU3Max



XUMHUYECKUX PEAKLU, TepPMOJMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKaHMs, 0 B3aMMHOM BJIMSIHUM aTOMOB W TPYIIIl aTOMOB B MOJIEKYJax
(MHIyKTUBHBIM U Me30oMepHbIH 3d¢ekTs, opuentantel | u Il pona);
(paKkTONIOTHYECKUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH M O€30MacHOM
UCIIOJIb30BAaHUU BAKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESATEIPHOCTH  YEJOBEKa, OOIMMX HAay4YHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTku HedTH);
c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKU MTOHITHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIHNE MTOHATHUS IPU
ONMCAaHUM COCTaBa, CTPOCHUS U CBOWCTB OPTAHUYECKUX COCANHEHUM;
c(OpPMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS! MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpPAUIEHHBIX MW CKEJIETHBIX) (HopMys
OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  [MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca H3TUX peakiui, peakiuil HMOHHOTO OOMEHa MyTEM
COCTABJICHMSI X MOJIHBIX M COKPALIEHHBIX HOHHBIX YPABHEHHI;

U3rOTABIMBATh  MOJEIM  MOJIEKYJl  OPraHWYECKUX  BEUIECTB  JJIA
WUTIOCTPALX UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMS;

c()OPMUPOBAHHOCTh  YMEHUM: yCTaHaBIMBAaTh  MPUHAJICKHOCTh
U3YYEHHBIX OPraHMYeCKUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynne CO€IMHEHUM, JaBaTb WM Ha3BaHUS IO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHUA Ui OTHENBHBIX INPEICTABUTEIEH OPraHMYECKHX BELIECTB (ITHUJIEH,
aUEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaeru,
aneTanbAeru, alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAsl KMCIIOTa, CTeapUHOBAs,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI, TIUIMH, alaHUH, MallbT03a, PpPyKTO3a,
AHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U IpYTHUE);

c(OPMUPOBAHHOCTh YMEHHSI OMNpENesITh BHJ XHMHYECKOH CBsS3U B
OpraHUYEeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOXKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa st oOBSICHEHHS 3aBHCHMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUM  XapaKTepus3oBaTh COCTaB, CTPOCHHUE,
¢u3nueckue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pa3IMYHbIX
KJIACCOB ~ OPraHMYECKUX BEUIECTB: AJKAHOB, IMKJIOAJIKAHOB, aJKEHOB,



aJIKaJINCHOB, AJIKWHOB, apOMaTUYECKUX YTIJIEBOJIOPOOB, CIIUPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOEAVUHEHU U aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YTJIEBOJIOB (MOHO-, - U
MOJNCAaXapyuioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIMHA C MCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hOpMHUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HAa KOHKPETHBIX IMpPUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSTMHEHUIN
OT KPaTHOCTH U THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJOPOAHOTO ChIpbAd (HE(PTh, NPHUPOAHBIA Ta3, Yroib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEPEPaOOTKH;

c(hOpMHUPOBAHHOCTH BIIQJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeTO/aX MTO3HAHUS — HAOIIOEHUH, N3MEPEHUH, MOJEIUPOBAHNH, SKCIIEPUMEHTE
(peaIbHOM M MBICJICHHOM) ¥ YMEHHS IIPUMECHSTH OTH 3HAHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHMSI  TNPUMEHSIThH  OCHOBHBIE  OIEpaluu
MBICTUTEILHON JEeATeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHUE,
CHCTEMATHU3AIUI0, BBISIBIICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EU — JJIs1 U3YUCHUS
CBOMCTB BEIIECCTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUIN
C TIOHATUSIMU U TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 60J1ee 0CO3HAHHOT'O MOHUMAaHUS CYITHOCTH MaTepUaJIbHOIO €IMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 10 OPTAaHUYECKON XMMUU JJII OOBSICHCHHS H
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHUH: TMPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMmyliaM UM ypaBHEHMUSIM XUMHUUYECKHUX PEaKIMi C HCMOJb30BAHUEM
dbu3udecknx BenuYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTepU3yIOIIUX BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXKJIEHUIO0 XUMHUYECKOU (POPMYIIBI BEIIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMUYECKUX JJIEMEHTOB, MPOJIYyKTaM CrOpaHMs, TJIOTHOCTH Ta3000pa3HbIX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIIEHUBATh C ITO3UIMNA DKOJOrHYECKOH 0€30ITaCHOCTH ITOCJIEACTBUS OBLITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa, CBS3aHHOW ¢ mepepaboTKoiM
BEILIECTB, MCIIOJIb30BaTh MOJYYCHHbIE 3HAHUS JUISI TPUHATUS TPaAMOTHBIX
pelieHuii mpooJieM B CUTYaIUsIX, CBI3aHHBIX C XUMHUCH;



c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (IOJyYeHHEe U HM3YyUYEHHE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAYECTBCHHBIC PEAKIHUHU YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB U
KHUCJIOPOACOIEPKAITUX OPTraHUYECKUX BEIIECTB, PEUICHUE IKCIIEPUMEHTATBHBIX
3a/lady MO PACMO3HABAaHUIO OPraHWYECKHX BEIIECTB) C COOJIIOJCHUEM IPaBUI
6e3omacHOro oOpalieHHs] C BEIECTBAMHU M JIaOOPATOPHBIM OOOPYIOBAHHEM,
dbopMynHpOBaTh MENb HCCICIOBAHUSA, MPEACTABISAThL B Pa3IUYHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJTI0/1aTh TIPaBUJIA SKOJIOTUYECKH 1EI€CO00pa3HOTO MOBEICHUS B OBITY U
TPYJIOBOW JIEATEIIBHOCTH B LIEJSX COXPAHEHUsI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOTHON CPEJIbl ¥ TOCTHXKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpeeNIEHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbIci nokazarens [1/K;

aHAJIM3UPOBATh 1E1€CO00Pa3HOCTh MPUMEHEHUSI OPTAaHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATH IEJICHANIPABICHHBIM MOUCK
XUMUYECKON HMH(POpMalUMHU B PA3IUYHbIX HMCTOYHMKAX (Hay4yHas M y4eOHO-
Hay4dHas JUTepaTypa, Cpe/icTBa MaccoBoi mHbopmaiuu, MIHTepHeT U apyrue),
KPUTUYECKU aHATM3UPOBATh XUMHUYECKYI0 HHPOpMaIINIO, IepepadaThiBaTh €€ U
HCTIOJIb30BaTh B COOTBETCTBUU C MTOCTABIICHHOM y4eOHOM 3a1auei.

11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUS OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUNA: O MaTepUaIbHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUU MPHUPOJIBI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B 00ECIICUCHUU YCTOMYHUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM DKOJIOTHYECKOW, IHEPTreTUIECKON U MHUIIEBOM
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX
HMCTOYHHUKOB SHEPTUH, B 00ECTICUCHNN PAIMOHATBLHOTO TIPUPOIOTIONH30BAHNS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUST M OOIIEH KyJIbTYphl 4YeJOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JIOPOBBIO M MPUPOIHOM
cpene;

BIIAJICHUE CHUCTEMOM XUMHYECKUX 3HAaHHM, KOTOpas  BKJIIOYACT:
OCHOBONOJIATalOIINE TOHATUA — XUMHUYECKHMW BJEMEHT, aTOM, SIpO aToma,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHMSI aToMma, THOpUAM3alusl aTOMHBIX opOuTanei, noH,
MOJIEKYJIa, BaJlEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHUS,



XUMHUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, METaJIMYecKas, BOJOPOIHAs),
KpUCTAJUINYECKasl peméTka, XMMHMYECKas peakuus, pacTBOp, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOIUTUYECKAS IUCCOLMAIUSA, CTENEHb IUCCOLMALINH,
BOJIOPOJHBIA TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(QeKT
XUMUYECKOM PpEAKLIUH, CKOPOCTb XWUMHUYECKOM pPEakUHUH, XUMHUYECKOE
paBHOBECHE; TEOPHUM U 3AaKOHBI (TEOPHUS AJIEKTPOIUTUYECKOW IUCCOLMALINH,
nepuoandeckuil 3axkoH .M. Menneneesa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXPAaHEHUs U NMPEBPALEHUS YJHEPTUH IIPU XUMUYECKUX PEAKLIHIX, 3aKOH
MTOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PEHUECKHAE 3HAHUA, JICKALME B OCHOBE
IIOHUMAaHMS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUMN; COBPEMEHHBIE
MIPEACTABIICHUS] O CTPOCHHM BEIIECTBA HA aTOMHOM, MOHHO-MOJEKYJISIPHOM U
HaJIMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHUSA O MEXAaHU3Max XUMHUYECKHUX
peakuui, TEPMOAUHAMUYECKUX W KUHETHYECKUMX 3aKOHOMEPHOCTIAX HX
IIPOTEKAaHUs, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U JAUCIEPCHBIX CUCTEMAX;
(paKkTOJIOTHYECKUE CBEICHUSI O CBOMCTBAX, COCTaBe, MOJYYECHUH U O€30MacHOM
MCIIOJIb30BaHUHU BaXKHEHITNX HEOPraHUYECKUX BEIIECTB B OBITY U IPAKTUYECKOMN
NEeSATEIbHOCTH  YEJOBEKa, OOMMX HAay4YHbIX MNPUHIOUIAX XHUMHYECKOIro
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEpHbIE IPU3HAKU MTOHITHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOLINE MTOHATHS IIPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS HCMOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
cocTaBiieHUs (OpMyJ BEIIECTB M YPaBHEHUHW XHUMHUECKHUX PEaKIMM,
cuctematnyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCJICHUS] XUMUYECKUX JJIEMEHTOB B COCOUHEHMSX, BUJ XUMHUYECKOM CBS3H
(koBaneHTHAsi, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs), TUIl KPUCTALLINYECKON
PEETKU KOHKPETHOI'O BEILECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PpEmETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBS3H;

chOpPMUPOBAHHOCTh ~yYMEHHUMN: KiIacCU(PUIUPOBATh: HEOPTaHUUYECKUE
BEILIECTBA II0 MX COCTaBY, XMMUYECKHE PEAKUUU IO PA3IUYHBIM IPHU3HAKAM
(uuciay M cocTaBy pearupyrolIuxX BEUIECTB, TEIUIOBOMY J(P(EKTy peakuuu,
U3MEHEHUIO CTENEHEH OKHUCIEHUS DJEMEHTOB, OOpAaTUMOCTH, Y4YacCTHIO



KaTajau3aTopa U APYTHE); CAMOCTOSITEIBLHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU
U1 KJIAacCU(UKALMU U3y4aeMbIX BELUIECTB U XMMHUECKUX PEAKIINM;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa M AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHYECKUX 3JEMEHTOB IE€PBOrO—4ETBEPTOrO MNEPHOIOB
Ileppommueckorn  cucrembr  J[.MI. MenneneeBa, UCHONb3ysSd  IOHATHS
«QHEPreTUYECKUE YPOBHWY, «IHEPTCTUUCCKHE TIOAYPOBHUY, «S-, P-, 0-aTOMHEIE
opOUTaNIN», «OCHOBHOE U BO30YXIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX
coeAuHeHnd 1o nepuonam u rpynmnaMm llepmommdeckon cucremsr [ U.
MeHnneneeBa, BaJJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JJEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBaTh) 0OILIUE
XUMUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX  KJIACCOB, IOATBEPKIAThH
CYILIECTBOBAHNE F€HETUYECKOM CBS3M MEXKIY HEOPTaHMYECKUMHU BELIECTBAMU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYLIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKUUA TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO
OanaHca ATHUX peakIui; peakluii MOHHOTO OOMEHa MYyTEM COCTAaBJICHUS HX
MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEAKUUU THAPOIN3A; PEAKLIHM
KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMEpe THUAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMI ¢ yUETOM UX SHEPIeTUUECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUS] CKOPOCTH XMMHYECKOW peakluuyd B 3aBUCUMOCTH OT Pa3IU4HbIX
(akTOpoB, a TaKXKe XapaKTep CMEIICHUS XHWMHUYECKOTO pPAaBHOBECUS IO
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh XHMHUUYECKUE PEaKIIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHUsI CEPHOM KUCIOTHI, aMMHUAKa,
oOllMe Hay4Hble TMPUHUHUIIBI XUMUYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIIEHHOCTU U B OBITY C TOUKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTb BJIAJICHUSI CUCTEMOW 3HAHMM O METOJaX HAY4YHOI'O
NO3HAHMsI SIBJICHUN MNPUPOAbl — HAONIOIEHUE, U3MEPEHUE, MOJEINPOBAHHUE,
HKCIIEPUMEHT (PEaJIbHbII M MBICIEHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, YyMEHUS T[PUMEHATb 3T 3HAHHUS TPU  DKCIIEPUMEHTAJIbHOM



UCCJICIOBAHUM BEILIECTB U /I OOBSICHEHHS] XUMHUYECKHUX SIBIICHUW, UMEIOIINUX
MECTO B MPUPOJE, MPAKTUUECKONU JCSATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISTH B3aMMOCBSI3b XUMUYCCKUX 3HAHUN
C TOHATHSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHUMAHUSI MaTepUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCT, YMEHHsI TMPOBOJUTH PACUETHI: C HCIIOIH30BAHUEM
MOHATHUIN «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE» U «MOJISIpPHAS] KOHLICHTPALIHSY,;
MacChl BEIIECTBA WK 00bEMA Ta3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WK 00BEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; TEIIOBOTO ddexTa
peaKkuu; 3Ha4YeHUs1 BOJIOPOJIHOIrO MOKA3aTeNsl paCTBOPOB KUCIIOT U IIEJIOYEH C
M3BECTHOM CTEIMEHBIO IHUCCOIMAINM; Macchl (00bEMa, KOJMMYECTBA BEIECTBA)
MPOAYKTa PeaKIMu, €CIU OJTHO U3 UCXOJIHBIX BEIIECTB JAaHO B BHUJE PAacTBOpA C
onpenenEHHON MacCOBOM JI0Jiel pacCTBOPEHHOIO BEIIECTBA WM JIAHO B U30BITKE
(uMeeT mpuMecH); JOJIM BBIXOJA MPOAYKTa Peakluu; OOBEMHBIX OTHOIICHHIMA
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATENIBHO TIAHUPOBATh U IPOBOJAUTH
XUMUYECKUN  HKCIEPUMEHT (TpOBEIEHUME peakuuii HOHHOTO OOMEHa,
NOATBEPKACHUE  KAYECTBEHHOTO  COCTaBa  HEOPraHMYECKHWX  BELIECTB,
ONpENICJICHUE CPENIbl PACTBOPOB BEILIECTB C MOMOIIBI0 UHAUKATOPOB, U3yUYEHHE
BIIUSHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIMH, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metamibe»y u «Hemertamwiby) c¢
coOJIfoficHueM MpaBui  Oe3omacHOro  OOpalieHusi ¢ BeleCTBaMU U
nabopaTopHbIM  00OpyaOoBaHuEM, (HOPMYyITUpOBaATh II€JIb  HMCCIEIOBAHUA,
MIPEJICTABIIATh B PA3IMYHON (popMe pe3yJbTaThl SKCIEPUMEHTA, aHATU3UPOBATh
U OIICHUBATh UX JIOCTOBEPHOCTD;

cOpPMHUPOBAHHOCTh ~YMEHHUMH: COOJIOaTh MpaBWjia  IOJIb30BaHUS
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIICHUS C
BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, DKOJOTUYECKH IIEIeCO00pPA3HOT0 TOBEACHHS B OBITY W
TPYJIOBOU JIEATEIILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBbSI, OKPYKAIOIICH
IPUPOAHON Cpeabl U JOCTHMIKEHUSA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHUYECKOTO JEHUCTBUSI HAa JKUBBIE OPTraHU3MbI OIpPEAEIEHHBIX
HEOpPraHMYEeCKUX BEIIECTB, TOHUMAas cMmbica nokazareis 11K

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYILECTBIIATH II€JICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMalMd B Pa3IUYHbIX HMCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JUTeparypa, cpeJcTBa MaccoBoi uHdopmaiuu, MIHTepHeT U apyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYI0 HH(POpMALINIO, IepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp OiHI/I?[ 0p FaHUYECKUX COE I/IHGHI/IIEI') A 8 bubmmorexa [JOK
' P P A ' https://m.eds00.ru/d69df650
M. bytieposa
Utoro no pazneny 8
Paznea 2. Yraesogopoasbl
21 [IpenenbHbIe yTIeBOAOPOABbl — AJKAHBI, 5 bubnnorexa [JOK
' LUKJIOAJTKAHbBI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBogopoAbl: alKEHBI, 14 1 bubmmoreka HOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmmoteka IIOK
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8 https://m.eds00.ru/d69df650
94 [IpupoaHbie UICTOYHUKH YTIIEBOJOPOJIOB U 4 bubmmoteka IIOK
' UX nepepaboTka https://m.edso0.ru/d69df650
but6mmorexa [IOK
2. r 4 1
> ATIOTCHIIPOMSBOLHEIC YTIIEBOAOPOAOB https://m.eds00.ru/d69df650
Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHU sl



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubnunorexa LIOK

3.1 Crprst. dexon 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COEIUHEHUS: albICTUIbI U
3.2 Kell“)OHBI Ka 60H013}f1[e KUCJIOTBI é[JIO)KII[{bIe 21 Bubmorexa OK
' - ap ' https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bubnunoreka LIOK
3.3 YTIeBOz! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 https://m.edsoo.ru/d69df650
Uroro no pazueny 12
Paszgea S. BbicokoMoJIeKy/JISIpHbIE COeIMHEHUSA
51 BricokoMoseKkyIsIpHbIE COEIMHEHUS 6 bubmorexa HOK
' yp & https://m.eds00.ru/d69df650
Wroro mo pazneny 6
OBHIEE KOJIJMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepuoanueckuii
11 3akoH u [lepuoanueckas cucrema 9 bubnnorexa [JOK
' XUMHYECKHX 31eMenToB JI. U. https://m.eds00.ru/2dd57f24
Menpeneena
12 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xummusi
bubnunorexa LIOK
2.1 H 1 1
eMETATLIbL 3 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znea 3. XuMus 4 :KU3Hb
31 MeTo/ibl TO3HaHUS B XUMUU. XUMUS U 9 bubmuoreka [{OK

KHN3Hb

https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Uroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102



IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

[Ipeamer u 3HaueHUE
OPraHU4YeCKOW XUMHH,
IIPE/ICTABIICHHUE O
MHOT000pa3uu
OPTraHUYECKUX COCTUHEHUIN

bubnuoreka [IOK
https://m.edsoo.ru/3686e6f5

DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE
U BO30YyX/1EHHOE
coctosiHus ). BaneHtHbie
BO3MOYKHOCTH aTOMa

yrieposaa

bubnuoreka [{OK
https://m.edsoo.ru/0ce6fd4c

XuMHudecKkas CBI3b B
OpPTraHUYECKUX
coeMUHEHNIX. MexXaHUu3MEbI
00pa3zoBaHus KOBAJIEHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
CBs3E

bubmmoteka IIOK
https://m.edso0.ru/8d39f5c8

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUIN
A. M. byrneposa

but6mmorekxa [IOK
https://m.edsoo.ru/9e595ch8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

Bunel uzomepun:

CTPYKTypHas,

5 IIPOCTPAHCTBEHHASI. Bu6muoteka [JOK
DneKTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN
[Ipencrasnenue o
KJIaCCU(UKALIUN U

6 CHCTeM(i)TquCKa;I bubmorexa LIOK

https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Kiaccudukanus peakiuii B bubmmoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
CucremaTtuzanus u

8 00001IeHNe 3HAHUI 110 bubmmorexa [JOK

- https://m.edsoo.ru/87a37cab
TeMe
AJKaHbI: TOMOJIOTUYECKHHA
psin, obmas gpopmyia,

9 HOMEHKJIaTypa U U30MepHus, bubmuoreka [IOK
AIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT

10 DOu3ndecKrue U XUMUYCCKHIE bubnunorexa LIOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c

1 HaxoxneHune ankaHoB B but6mmorekxa [IOK

npupoze. CriocoOsl

https://m.edsoo.ru/259b0a5h



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

12

MOJIY4YCHHA U MPUMCHCHUC
aJIKaHOB

[uknoankansr: o0Ias
bopmMyia, HOMEHKIATypa U
U30MEpHsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYICCKHUX
CBOIICTB, CIIOCOOBI
MOJIYYCHHA U MPUMCHCHUC

bub6nmoreka [IOK
https://m.edso0.ru/156730d2

13

14

Pemnenne pacu€THbIX 3a1a4
Ha OIpPEJEIICHUE
MOJICKYJISIPHOM (HOPMYJTBI
OPraHUYeCKOro BEUIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTAB.
CucremaTtuzauus u
0000111eHIE 3HAHUIT 110
TeMe

AJIKEHBI: TOMOJIOTHUECKHUI
psin, obmas gpopmyia,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPAHC-
M30MEpHS aJTKEHOB

bubnunoreka LIOK
https://m.edsoo.ru/bf84d8eb

bu6nmorexa LIOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

duznueckue 1 XUMUYECKUE

. bub6nmmoreka [IOK
15 CBOMCTBA aJIKCHOB.
https://m.edso00.ru/21069ccd
IIpaBuno MapkoBHUKOBa

16 CnocoObI 1oTydeHus u bubnmnoreka HOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
[TpakTrueckas padota Ne 1

17 no teme "[lonyuenue bubmmoreka [JOK
STUJIEHA U U3YUYEHUE €T0 https://m.edsoo.ru/0941eed8
CBOMCTB"

Pemenne pacy€THbIX 3314
Ha OTpe/IeiICHUE bubmmorexa [JOK

18 .

MOJIEKYJISIPHOM (OPMYIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIeCTBa

AJKaINCHBI:

COINPSKEHHBIE,

19 U30JIMPOBAHHBIE, bubmmnoreka HOK
KYMYJIMPOBaHHBIE. https://m.eds00.ru/04298c0a
OcobenHoctu
3JIEKTPOHHOTO CTPOEHUS

20 XUMUYECKUE CBOWCTBA bubmuoreka [IOK
CONPSKEHHBIX TUECHOB https://m.edso0.ru/e561253d

21 CnocoObI noTydeHus u bubnnorexa [JOK
IIPUMEHEHNE aJIKaINECHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTUYECKUI

29 psia, obmas popmyina, bubmmoreka [JOK

HOMEHKJIaTypa,
JJEKTPOHHOE U

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII,
¢du3nveckre CBOUCTBA

23 XuUMHYECKHE CBONCTBA bubmuorexa [IOK
AJIKMHOB https://m.edsoo.ru/23493a93
KauecTBeHHble peakiu Ha bubnmoreka [JOK

24 .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
MIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemrenue 3anay: pacd€rel

26 [0 VDABHEHIIO bubmuoreka [IOK

yp N https://m.edsoo.ru/5db8e526
XUMUYECKON pPeaKIuu
CucremaTtu3zanus u

27 000011IeHrE 3HAHU 110
TeMe
ApeHBI: TOMOJIOTHYECKUIT
psin, obmas gpopmyia,

HOMEHKJIATypa.

08 DIEKTPOHHOE U bubmuoreka [IOK
IIPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJ OeH301a
U TOJyoJIa, UX (pru3nUecKue
CBOICTBA
XUMHUYECKUE CBOWCTBA

bubnunorexa LIOK
29 apeHOB: PEAKIUHU

3aMCIICHU A

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

XUMHYEeCKHE CBOMCTBA
apEeHOB: PeaKIUu
MIPUCOCIUHEHHUS],
OKHCJIEHHE T'OMOJIOI0OB
OeH301a

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

31

32

33

OCO0CHHOCTH XUMHYSCKUX
CBOICTB CTHpOJIA

Penenne pacu€THbIX 3a1a4
Ha OIpeJIeICHUE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
CniocoOslI noy4eHus u
MIPUMEHEHNE apEHOB

bub6nmoreka [IOK
https://m.edsoo.ru/d5018a54

bubnuoreka [{OK
https://m.edsoo.ru/53461a2c

bubnunoreka LIOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEHUsIM
XUMHYECKHUX PEAKIIHM.
Cucremaruzanuus u
00o011eHue 3HaHuH 1Mo
TeEME

36

37

[IpupoHsbIi ras.
[TorryTHbIE HEDTAHBIE ra3bl
Kamennsl1it yromis u
IPOAYKTHI €T0
nepepadoTKu

bubnunorexa LIOK
https://m.eds00.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

Hed1p 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
IPOJYKTOB NepepadoTKU
He(TH

bu6nunorexa LIOK
https://m.edsoo.ru/21f9de78

39

40

41

42

43

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB
["anoreHonpou3BoHbIE
YTJIEBOJOPOAOB:
AIEKTPOHHOE CTPOEHUE;
pEAKLIHUH 3aMEILCHUS
rajoresLa

Jle¥icTBue 1mIeIouYe Ha
raJOreHIPOU3BOIHBIC.
BsanmoneticTeue
JIMTaJIOreHaJKaHOB C
MarHveM U [MUHKOM

CucreMaru3amnus u
00001IeHNE 3HAHU 10
pazneny "YrieBonopoasr"
KonTponbnas pabota no
teme "Yranesogopoast”

bubmuoreka [IOK
https://m.edsoo.ru/82b4d759

bu6nmorexa LIOK
https://m.edso0.ru/20e89f22

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

44

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHICCKHUI
psin, obmas gpopmyia,
CTpOEHHE MOJIEKY,
MU30MepHUsi, HOMEHKIIATypa,

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

KJIacCU(pUKALHS,
¢du3nveckre CBOUCTBA

XUMHYECKHE CBOMCTBA

45 MPEACIbHBIX OJTHOATOMHBIX bubmorexa LOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoObI 1oTydeHus 1
46 MIPUMEHEHNE OTHOATOMHBIX bubmmorexa [JOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upsr:
47 HOMEHKJIaTypa U U30Mepus, Bbu6mmoreka [JOK
0COOEHHOCTH (PU3UYECKUX https://m.edsoo.ru/c2c788b2
1 XUMUYECKHUX CBOMCTB
MHOroaroMHbIE CIIUPTHI:
48 STUJICHTJIUKOJIb U bubmnorexa [JOK
TIIULEPHH, UX (PU3UUECKHe https://m.edsoo.ru/ee4d84aa
U XUMUYECKUE CBOMCTBA
CrnocoOsl nonydeHus u
49 — bubnuoreka [{OK
p https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX CITHPTOB
@DeHo: cTpoeHue
50 MOJIEKYJIbI, PU3NYECKUE bubmuoreka [IOK
cBoicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona
51 XuMHYECKHEe CBOICTBA bubnunorexa LIOK
(benona https://m.eds00.ru/037ca5f9
59 CniocoOsI ToTy4YeHus 1 bubnuorexa [JOK

npruMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

[IpaxTuueckas padora Ne 2.

Pemienue
53 DKCIEPUMEHTAILHBIX 33144 Bubmorexa LIOK
P " https://m.edsoo.ru/fd0ced09
o Teme "CrupThl U
dbenonsr"
Cucremaruzanus u
54 000011ICHIE 3HAHUM 10 bubnnorexa LHOK
= https://m.edso0.ru/1810cb9b
TEeMe
AJbAETUIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHE
55 KapOOHMIILHOH TPYTIIEI; bubnuorexa [IOK
TOMOJIOTHUYECKHE PS/IbI, https://m.edsoo.ru/b139beaa
obmras popmyna, H30MepHs
Y HOMEHKJIaTypa
AJbJErUIbl U KETOHBI:
56 (du3HYECKUEe CBOMCTBA; bubmorexa LIOK
’ https://m.edso0.ru/c887425¢
peaKIuy IPUCOSTHHCHUS
Peakiuu okucneHus u
57 KayeCTBESHHBIC PCaKIIUH Bubmiorexa ITOK
peaith https://m.edsoo.ru/a393baad
aJIbJCTHIOB U KETOHOB
58 CniocoOsbI mony4eHus bubmuoreka [IOK
albAeTHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE
59 npeenbHble KapOOHOBBIE bu6muoreka [JOK

KHUCJIOTBI, 0COOCHHOCTHU
CTPOEHHS X MOJIEKYII

https://m.edsoo.ru/fec0b113



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

H3oMepus u HOMEHKIIaTypa

bub6nmmoreka [IOK

00 KapOOHOBBIX KHCIOT, X https://m.eds00.ru/700cc87h
¢du3nveckre CBOUCTBA
XHUMHYECKUE CBOMCTBA

61 IpeeNbHbIX bubnuoreka [JOK
OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB

62 MYpPaBbUHOMN KUCIIOTHI. bubnuoreka [IOK
MHuoroob6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOICTB:
HenpeaeabHbIX U
apOMaTHYECKUX
KapOOHOBBIX,

63 TMKapOOHOBBIX, bubmmorexa LIOK

https://m.eds00.ru/83a08773

TUIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICHIMX KapOOHOBBIX
KUCJIOT

64 [TonsiTHE O TPOM3BOAHBIX bubmuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
Crioco6bI nostyueHust u

65 nprMeHeHne KapOOHOBBIX bubmmorexa LIOK

https://m.edsoo.ru/7c065¢9d

KHCJIOT

66 CrnosxxHble 3(hUpBI: bubnuotexa [JOK

TOMOJIOTHYECKHUI pAA,

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

67

68

69

70

71

72

obmras popmyna, U30Mepus
¥ HOMEHKJIaTypa
duznueckrue 1 XUMUYECKHE
cBo#cTBa 3(HUpPOB

Pewenne pacu€THbIX
3a/1a4y: 110 YpaBHEHUIO
XUMUYECKON peaKlnu, Ha
onpeneseHue
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHMYECKOIo BEIIECTBA
[TpakTuueckast paborta No 3.
Pemenue
SKCHEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIe
KHUCIIOTHI. CIIOKHBIE
a¢ups"

Kupsl: ctpoenue,
buznyecKrue 1 XUMUIECKHE
CBOICTBa (THIPOTIU3)

OCco0EHHOCTH CBOICTB
YKHPOB, COJCPKAITIX
OCTaTKHU HETIPEICIIbHBIX
KUPHBIX KKCIIOT. JKUphI B
pUpoJIe

Mpl1a KakK COIH BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE IEHCTBHE.

bu6nmorexa [IOK
https://m.edsoo.ru/ad6b94b2

bubnuoreka [{OK
https://m.edso0.ru/486671fb

bubnmorexa LIOK
https://m.edsoo.ru/al19c5b98

bubmmoteka IIOK
https://m.edsoo.ru/h0331922

but6mmorekxa [IOK
https://m.edso00.ru/3c566565



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

IloHATHE O CUHTETUYECKUX
MOIOIIMUX CPEICTBAX
(CMO)

['enernyeckas cBs3b
YIJIEBOIOPOAOB U

bub6nmoreka [IOK

73
KUCJIOPOACOAECPKALINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB
74 Pacuétel o ypaBHEeHUAM
XUMUYECKHUX PEaKIuid
CucreMaru3amnus u
75 0000111cHIE 3HAHUM 10 bromiorexa LIOK
H https://m.edsoo.ru/f8eaf2eb
TeMe
OO61as xapakTepucTUKa
JIEBOJIOB U
76 yKJFIaCCI/I(pI/IKa Usl yIJIEBOJOB Bubmmorexa IOK
1 YT g https://m.edsoo.ru/7a9693al
(MOHO-, - U
MOJIMCaXapHUIbl)
MoHocaxapu/ibl:
77 ¢duznueckue cBoicTBa U bubnroreka LTOK
https://m.edsoo.ru/b4bdda2d
HaxO0’JICHUE B MIPUPOJIE
[IprMeHeHue rioKo3sl, €€
78 3HAYEHUE B bubnuoreka [{OK
JKU3HEIEATEIIbHOCTH https://m.edso0.ru/5e61122d
opraHu3ma
79 Hucaxapunbl: caxaposa, bubmuoreka [{OK

MaJIbTO3a H JIaKTO3a.

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

Haxoxnenue B mpupoje u
MIPUMEHEHUE TNCAXAPUJIOB

HOHHC&X&pI/II[BIZ CTPOCHUC

80 MaKpOMOJIEKYJI, bubnmnoreka HOK
¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/72a04508
CBOMCTBA, IPUMEHEHHUE

81 ITousTue 06 bubnunoreka LIOK
HCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacdyeTHbIX 3a1a4
Ha OIpeeICHNE TOTH

82 BBIXO pa MPOAYKTa PEAKIUU bubmorexa LIOK

71 HPOALYITa peakdt https://m.edsoo.ru/7fde4 7ef
OT TEOPETUYECCKHU
BO3MOXKHOTO
CucreMaruzanus u
83 000011IeHHE 3HAHU 10 bubmorexa LIOK
B https://m.edso0.ru/08d4364c
pazneny
Kontponbnas padota mo
TeMe Bu6 110K
HOJINOTEKA
84 "Kucnopoacoaepkarniue
pPOACOACPatL https://m.edso0.ru/42c6678e
OpraHHYecKue
coeauHeHHS"
AMUHBIL: KJTaccupuKaIms,
CTpOEHHE MOJIEKYI, 001
P Y but6mmorekxa [IOK
85 dbopmyia, u3oMepus,

HOMEHKJIaTypa U
buznyeckue cBoiicTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

XUMHYECKUE CBOUCTBA

bub6nmoreka [IOK

86
anmu(aTHIeCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWIMH: CTpOEHUE
87 aHHWIJIMHA, OCOOCHHOCTH bubmuorexa [IOK
XUMHYECKUX CBOUCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
CnocoObI 1oTydeHus u
88 DHMEHCHIE bubnuoreka [{OK
p https://m.edsoo.ru/eal38763
anpaTHIECKUX aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 @HSquCKHZIz:BoﬁCTBa ’ bubmmorexa [IOK
' https://m.edso0.ru/d1773e80
OTtnenbHbIC IPEACTABUTEHN
0-aMUHOKHUCJIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
90 OMOJIOTHUYECKOE 3HAUECHUE bubnmorexa IOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TN THIO0B
Benku xak npupoaHbIe
91 OJIUMEDPHEI, (IJ)T ; TYPBI bubmorexa HOK
PbL; CIPYKTYP https://m.eds00.ru/429¢9899
OEJIKOB
92 XuMHUYeCKHe CBOMCTBA but6mmorekxa [IOK
0€eJIKOB https://m.edso0.ru/6237306d
A3zoTtconepxaniue
p bubnunorexa LIOK
93 TeTePOIMKITHIECKIE

coequHenus. HyknenHoBbie

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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https://m.edsoo.ru/521d1431

KHCJIOTBI: COCTaB, CTPOCHHE
U OnoornyuecKas poib
[TpakTuueckas padota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBIX 337124

bub6nmoreka [IOK

% o Teme "A3oTcoepKaiiue https://m.edsoo.ru/8e3c02d1
OpraHUYEeCKHe
coeuHeHUs"
[TpakTuueckas paborta Ne 5.
Pemienue
95 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubnnorexa [JOK
no teme "PacriozHaBanue https://m.edsoo.ru/bde3fdf6
OpPraHu4YeCcKux
coenuHeHun"
KonTposnbHas pabora no
96 Teme "A3oTcoaepiKaninue bubnmnorexa [JOK
OpraHUYeCKHe https://m.edsoo.ru/ce561bc7
coenqnuenusa”
OcHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJIAPHBIX
97 COEIMHEHNN U METOJBI NX bubmorexa LHOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JIMMEPHU3AIIHS
" IMMOJINKOHACHCAIIUA
98 ITmactmaccsl. Y THiu3amnus bubnmnorexa LIOK
U TiepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
99 OnacToMepsl: bu6muoreka [JOK

HaTypaJbHbIN

https://m.edso0.ru/246103ec



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

100

101

102

CHHTETUYECKHUE KAYUYKH.
Pesuna

BonokHa: HaTypaJbHBIE,
HCKYCCTBCHHBIE,
cuHrernyeckue. [lonumepst
CIIELMAJIbHOTO HA3HAYECHUS

[TpakTuueckas padota Ne 6.
Pemenue
9KCTICPUMEHTAJIbHBIX 3a71a4
1o teme "Pacrio3HaBaHue
IJIACTMACC ¥ BOJIOKOH"

O06o061IEHNE U
CUCTEeMaTH3aIHs
M3Y4YEHHOTO MaTepuaa 1o
TeMe
"BrICOKOMOIEKYIISIpHBIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

bu6nmorexa [IOK
https://m.edso0.ru/5963a601

bubmuoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuoreka [IOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SIJED. 1 bubnmoreka [JOK
Xumuueckuit aseMent. 30tomnsl https://m.edsoo.ru/59c112ee
9 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanmss XuMuaeckux 1 bubnnoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue anekTpoHOB 110 1 bubnuorexa [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOHPUTYpaIUU
P Quryp bubmuorexa [JOK
) aTOMOB 2JIEMEHTOB B OCHOBHOM U 1
R https://m.eds00.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTypaluu 1 bubnuoreka [IOK
HMOHOB. DJIEKTPOOTPHUIATEIHHOCTD https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoauueckast cucrema
7 XAMHYECKHX dieMeHToB /I, 1. 1 bu6nmoreka [JOK
MeHpeneeBa, CBSI3b C https://m.eds00.ru/16957c01
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB XMMHUYECKUX IJIEMEHTOB U

8 00pa3syeMbIX UMH IPOCTBIX U buGnnorexa [IOK
pasy p https://m.eds00.ru/f8468927
CJIOXKHBIX BEIIECTB 10 TpyHIaM 1
nepuo1am
9 Cucremaru3anus U 0000IICHUE bubnuorexa [JOK
3HAHUH I10 TEME https://m.edsoo.ru/8fad2942
By xumMudeckoii CBA3M.
MexaHu3Mbl 00pa3oBaHU
10 KOBAJIEHTHOH CBs13U. BomopogHas bubmnorexa [IOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aUMOJICUCTBUS
BanentHOCTh U BalIEHTHEIE
11 BO3MOXHOCTH aTOMOB. CBsI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT https://m.edsoo.ru/3d2ca093
C X TCOMETPUUYECKUM CTPOCHHEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 COEIMHEHUAX . COCTaB U bubmmorexa [IOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOIeKynspHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHS. bubnnoreka [JOK
THUIBI KPUCTAIIINYECKUX PELIETOK https://m.edso0.ru/e167635b
U CBOWMCTBA BEIIECTB
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
bu6mmorexa [IOK
14 [IpeacraBnenue 0 KOJIOUIHBIX

pacTBopax

https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4

HcrrHHbIE paCTBOPSI:
HACBIIICHHBIC U HEHACHIIICHHBIE,

bubmuorexa [JOK

15 pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl

16 CriocoObI BEIpaKEHUS bubnnoreka [HOK
KOHUEHTPALUH pacTBOPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ ucnosib30BaHuEM

17 IMOHSATHH ""MaccoBas JOJIS bubmuorexa [JOK
pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHIEHTparus'"

18 Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa mo Temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U

20 [Iepnonnueckas cucrema bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "Crpoenue
BemiecTBa. MHorooopasue
BelecTB”
Knaccudukamnms xumMuaecknx
peaKkuuii B HEOPraHUYECKOU U

. bubnuorexa [JOK
21 OpPraHUYECKON XUMHUU. 3aKOH

COXPAHCHUS MACChI BCUICCTB;
3aKOH COXpPaHCHUS U MIPCBPALLICHUA

https://m.edsoo.ru/6335cdd?



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

22

23

OHCPIUH MPU XUMHYCCKUX
peaKimsx

Tennobie 23 (HEKTH XUMUUECKUX
peakuuii. Tepmoxummyeckne
YpaBHCHHUS

Brrancnenus no YpaBHCHUAM

XHUMHUYCCKUX peaKHI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

bubmuorexa [JOK
https://m.edsoo.ru/87b13954

24

CKopocTh XMMHUYECKOM peakuuu,
€€ 3aBUCUMOCTD OT PAa3JIUYHbIX
¢axropos. Katanus n
KaTaJl3aTophl

25

T'omorennsie u TCTCPOTCHHLBIC
peakuu

26

27

28

29

ITpakTryeckas pabora Ne 1 mo
teMe "BrusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OO6patuMble 1 HeOOpaTUMBbIE
peakuuu. XUMHUYECKOE
paBHOBecCHE

ITpakTruyeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOT0 paBHOBecus"

DNeKTpOIUTHYECKAs
nucconuaius. CuibHbIE U c1alble

bu6nmoreka [JOK
https://m.edsoo.ru/1facaldl

bu6nmoreka [JOK
https://m.edso00.ru/30952f9b

bu6mmorexa [IOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [IOK
https://m.edsoo.ru/5f766bdf



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

31eKTposuThl. CTeneHb
JUCCOLMALUI

Honnoe npousBeieHUE BOJIBI.
Cpena BOAHBIX pacTBOPOB.

bu6mmoreka [IOK

30
Bonopoansrii nokasarens (pH) https://m.eds00.ru/3966ca89
pacTtBopa
I'maponus coneit. Peakiuu,

31 MIPOTEKAIOIIME B PACTBOPAX Bubmorexa ITOK

p B p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpaxTuueckas padora Ne 3 o
32 TeMe "XUMHUUYECKUE PEAKLINU B bubnmorexa LOK
P Ii https://m.edsoo.ru/2e3daeb0
pacTBOpax IJICKTPOJIUTOB
OKUCIUTEIBLHO-

33 BOCCTAaHOBUTEJIbHBIE PEAKIIUH. bubnuorexa [JOK
Baxxneiinme okuciIuTenu u https://m.edso00.ru/56226060
BOCCTAaHOBUTEIN

34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnuoreka [IOK
HMOHHOTO) OanaHca https://m.edso0.ru/fb691387

35 DIEKTPOIN3 PacCTBOPOB U bubnmnorexa [JOK
pacIuIaBOB BEILLIECTB https://m.edsoo.ru/93fb97d2

36 Pertenuie 3agau pa3iIn4HbIX THIIOB bubmmorexa LHOK

atp https://m.edsoo.ru/5a859d16
37 Pertennie 3agau pa3indHbIX THIIOB Eubmorexa IIOK
atp https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
o " bubmuorexa [JOK
38 3HAHUH 110 TeMe "XUMHUUYECKHE

peakuun"

https://m.edsoo.ru/c161eb85



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
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https://m.edsoo.ru/5afa265d
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KonrponsHas pabora o teme

bu6mmoreka [IOK

39
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
ITonoxeHne HEMETAIIOB B
[Tepuonuueckoii cucreme
XUMHUYECKUX dieMeHToR /1. M. bubmuorexa [JOK
40
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHS X aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIIOB
AmoTponus HEMETaIoB (Ha
41 puMepe KUCIIOPOaa, Cephl bubmorexa LIOK
puMep POa, Cepel, https://m.edsoo.ru/ef92c91c
docdopa u yraeponaa)
42 Bogopona: nonyuenue, pusndeckue bu6mmoreka [IOK
Y XMMHYECKHUE CBOMCTBA. ['uipu bl https://m.edsoo.ru/0aa8f613
T"ajioreHsl: Hax0XKICHUE B
43 IIpUPOJIE, CIOCOOBI MOTYUYEHUH, bubnnoreka [JOK
¢bu3znyecKkrue 1 XUMHUYECKHe https://m.edso0.ru/4e223795
CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHUCIOPOACOAEp KAIIIIE bubmmorexa LHOK
P P https://m.edsoo.ru/6b3255e6
COEIMHEHHNS TaJOr€HOB
JlaGopaTopHble U TPOMBITIICHHBIE
45 CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB. bubnmnorexa [JOK
[IpuMeHeHne rajnoreHoB 1 ux https://m.edso0.ru/6971aca4
COETUHEHUN
[TpakTuueckas paborta Ne 4.
bubmuorexa [JOK
46 Pemenue skcriepuMeHTATEHBIX

3azad4 1o teme "l anorensr"”

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
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Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI

47 bubmuoreka [JOK
TOTYHCHHA, (pmlfqecme " https://m.edsoo.ru/c8abc36a
XUMHUYecKue cBoiicTBa. O30H.

[Ipumenenue KucIopoia U 030Ha
bubmuorexa [JOK
48 OKCHIKL  HEPOKCH/TRL https://m.eds00.ru/5c8816a0
49 p bubnuorexa [JOK
CHICHHE SA/aT PAsTIIHBIX THITOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIeHUE oJie,

50 P (I;I ROMVICHAE B TIPHPOA bubmmoreka [JOK
CHOCODH Honyqemfﬂ’ (usmiccrue https://m.edsoo.ru/46afael6
Y XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

>1 Ceposonopon, cykup! https://m.eds00.ru/7c875999
Kucnopoaconep:xariue

59 HETOPONCONEPX ISH 5 bu6mmoreka [IOK
Coe{[HHeHm Ceva' CODEHHOCTH https://m.edso0o.ru/8cfa2548
CBOMCTB CEPHON KHUCIIOTHI
[TpakTuueckas padota Ne 5.

53 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3amad o teme "Cepa u eé https://m.edsoo.ru/0Oafb05e4
COoeIMHEeHUS "

A30T: HaxX0XKJAEHUE B IPUPO/IE,
54 CrocoObI MOTydeHus, Pu3nueckne bubnmoreka [JOK

1 XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/c8abc36a
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https://m.edsoo.ru/46afae16
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Kucnopoaconep:xarue

bu6mmoreka [IOK

55 . Ocob
Coe)i[HHeHm aSOUTa CODCHHOCTH https://m.edsoo.ru/e2965afe
CBOWCTB a30THOM KUCIIOTHI
56 [Ipumenenue azora u ero bubnnoreka HOK
coeMHeHUI. A30THbIe ynoOpeHus https://m.eds00.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,
57 CHocoObI MOTy4YeHUs, PU3nUecKue bubnmoreka [JOK
Y XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/9a6b43ec
dochuast u hochun
Oxcuasl dochopa,
58 dhocho c((i)) eq;KaI: 1€ KHCIIOTBI bubmorexa LHOK
peosiep Iuﬂ ' https://m.edso0.ru/c7a2d429
Conu dhochopHOH KHCIIOTHI
[TIpumenenue gpocdopa u ero
59 cope WHEHUI gI;oc(iop HEBIC bubmorexa LHOK
A ' p https://m.edso0o.ru/a218070a
ynoopeHus
[TpakTuueckas padota Ne 6.
60 Pemenue skciepuMeHTAIbHBIX bubnnoreka [JOK
3ama4 o Teme "A3ot u pochop u https://m.edso0o.ru/8175ac3f
nx coeaquueHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJUIOTPOITHBIE MOTU(PUKALIHH; bubnmnoreka [JOK
61
¢bu3nuecKkrue 1 XuMHUYECKHe https://m.edsoo.ru/leb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yraepoaa(ll), oxcn
A yraepoza(ll) 8 bubnmoreka [JOK
62 yrnepona(lV), yroiapHas kuciaorta

" e€ conn

https://m.edsoo.ru/dba58adf



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf

bubmuorexa [JOK

63 Pemienue 3a1a4 pa3InyHbIX THIIOB https://m.eds00.ru/6029b609
KpemHuuii: HaxoxaeHUE B

64 PUPOJIE, CIIOCOOBI MOTYUYEHUS, bubmumoreka [IOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edso00.ru/143558ab
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpemuueBas bubnnoreka HOK
KHCJIOTA, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpumeHeHne KpeMHHUS U €ro bubnuorexa [JOK

66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
MOJIy4YE€HUE, BUJIBI CTEKIIA https://m.edso0.ru/5823cefb

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LIOK

https://m.edsoo.ru/b624f801

68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui no teme "Hemeramibr" https://m.edso0.ru/6e864db5

69 KonTponbhas pabota no teme bubnnoreka [JOK
"Hemeransr" https://m.eds00.ru/d0484c76
AHanu3 pe3yabTaToB

70 KOHTPOJLHON pabOThI, KOPPEKIIUS bubmorexa LIOK

https://m.eds00.ru/2b7e9510

OIHO0K
[Tono>xeHne METaNIOB B
IIepunonnueckoii cucreme

71 XAMHYECKHUX JJICMCHTOB. bubmuoreka [JOK

Oco0OeHHOCTH CTPOECHHUS
HIIEKTPOHHBIX 000JI0YEK aTOMOB
METaIoB

https://m.eds00.ru/9839c16¢c
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OO6mue dpuznyecKkrue CBOMCTBa

72 MeTaioB. [Ipumenenne MeranioB bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHKE
73 Cnnasel MetaiioB. Koppo3sus bubnnoreka HOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3amay pa3aMvHBIX THIIOB Bubmaorexa ITOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUUECKHUH PSII
75 HaHpH)I:(eHI/Iﬁ MeTaJ'IJ'IOE. O6mue bubnmorexa [IOK
https://m.edsoo.ru/94eb377a
CHOCOOBI OTYyYEHUS] METAILIOB
OO6m1as XxapakTepruCTHKa METAIIJIOB
|A-rpynmst [lepuoaunueckoit
CHUCTEMbI XUMHUYCCKHX DJICMEHTOB.
76 Hatpuii 1 xanuii: monyuenue, bubmmorexa [JOK
https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUICCKHE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BENIECTB U UX COCIUHECHUN
OO1mas xapakTepucTUKa METaIOB
HA-rpynnst [lepuoauueckoit
CUCTEMbI XUMHUYECKHUX JICMCHTOB.
77 Marnuii u Kanplui: OIy4eHue, bubmmorexa LIOK
https://m.edsoo.ru/7c3e49c0
(du3nUecKre U XUMUYIECKUE
CBOWMCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COSIUHECHNN
78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK

yCTpaHEeHUS

https://m.edsoo.ru/c74bfae9
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AJIOMUHUI: IOJTyYEHHE,

79 ¢buznvecKre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.eds00.ru/0e79b266
CBOMCTBA, IPUMEHEHNUE
AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHUIA aTIOMHUHMS, bubnuoreka [IOK
80
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas padota Ne 7.
82 Pemenne skciepuMeHTaIBHBIX bubnnorexa [HOK
3a1a4 no teme "MeTasuibl IJIaBHbIX https://m.edsoo.ru/27a4af43
noarpymn"
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ouHbIX oarpymm (b-rpymm) bubnnorexa [JOK
[Iepuoanueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKUX AJIEMEHTOB
dusnuecknue 1 XUMHUECKHE
84 CBOMCTBa XpOMa U €ro bubmmorexa [JOK
E’ https://m.eds00.ru/9911bef3
COCIMHEHHH, UX TPUMEHEHUE
Baxkueiinue coequHeHUS
85 Maprania. [lepmanragar kaaus bubmnorexa [IOK
P P . ’ https://m.eds00.ru/039d69c8
€ro OKHUCIUTEIhHBIE CBOWCTBA
dusznuecKrue 1 XUMHUECKHE
86 CBOMCTBA %keJje3a U ero bubnmoreka [JOK

coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

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

87 CBOWCTBa MeU M €€ COCTMHEHUI bubmmorexa [JOK
A A ’ https://m.eds00.ru/2bc0fo54
UX IPUMEHEHUE
dusnyeckue 1 XUMHIECKHE
CBOICTBA IIUHKA U €r0 bubmuorexa [JOK
88 .
COEAMHEHUH, UX IPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
I'mapOoKCOKOMILIEKCHI INHKA
[IpakTuueckas padorta Ne 8.
89 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 o Teme "Merasuibl https://m.edsoo.ru/a6e352ea
moOOYHBIX oArpym"”
90 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATU3AIUS
91 M3y4YEHHOTO MaTepHasia 1o TeMe bubmmorexa [JOK
" v " P https://m.edso0.ru/e91fe975
MerTansl
92 KonrtponbHas pabora no Teme bubnnoreka [JOK
"Meramib" https://m.edso00.ru/83f63ea3
AHanu3 pe3yabTaToB
93 KOHTPOJIBLHON pabOTEI, KOPPEKIIUS bubmmorexa [TOK
P PabOoThL, KOPP https://m.edsoo.ru/9ebff2fd
OInO0K
Ponws xumun B obecrieueHun
YCTOMYHMBOTO pa3BUTHUSA
bu6mmorexa [IOK
94 genmoBevecTBa. [loHdTHE O

HAaYYHBIX MECTOAaX UCCIICAOBAHUA
BCIICCTB

https://m.edsoo.ru/080fe1f0
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HaquBIG MPUHOMUIIBI OPraHU3aluu

95 XUMHUYECKOTO MTPOU3BOICTBA. 1 bubnmoreka [JOK
[TpoMmbIieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYCHUS BOKHEUIITUX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE

96 OKpY>KalOIEH Cpeibl U ero 1 bubmorexa LHOK

Pyarott pea https://m.edsoo.ru/9f11bf51
IOCJICACTBUS

97 XUMHS U 3J0POBBE YETOBEKA. 1 bubnnoreka [JOK
JlekapcTBeHHBIE CpeICTBA https://m.edso00.ru/a6552721
Xumus nuimy. Poins xumun B

98 o0OecIeueHny MUILEBOM 1 bubmorexa HOK

B https://m.edso0.ru/17b5bd2
0e30macHOCTH

99 KocMmernueckue u napproMepHbie 1 bubnuorexa [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTENBCTBE.

100 Baxueiinme cTpouTelIbHbIE U 1 bubmorexa LOK

P https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepUAITBI
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opranndeckne U MUHEpAJIbHBIE 1 bubmorexa LOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucreMmaru3anus 1 0000IIeHIE 1 bu6mmoreka [IOK

3HAHUH T10 TeMe https://m.edsoo.ru/db979¢c70
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus : 10-# knacc : yrayOaéHHbIN ypoBeHb : yueOHuk / B. B. Epemun,
H. E. Ky3smenko, B. W. Tepenun [u ap.] ; nox penakmueit B. B. Jlyauna. — 11-
e u3a., crep. — Mocksa : IIpocBemnienue, 2024. — 446 c. — ISBN 978-5-09-
112282-4. — TekcT : »aeKkTpoHHBIN / JlaHb : BIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/437447

Xumus : 11-# knace : yrmyOnénHsiid ypoBeHs : yueOHuK / B. B. Epemun,
H. E. Ky3sMmenko, A. A. Jlpo3nos, B. B. Jlynun ; nox pegakuueit B. B. Jlynuna.
— 11-e m3n., ctep. — Mockasa : [IpocBemenue, 2024. — 478 ¢. — ISBN 978-5-
09-112283-1. — Tekct : anekTpoHHBIHN // JlaHb : 37MEKTPOHHO-OMOIHOTEYHAsS
cuctema. — URL: https://e.lanbook.com/book/437450

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

['ycesa, E. B. Xumus gia CIIO: yueOHo-meTonuyeckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmna, J[. . KynukoBa. — Kazans: KHUTY, 2019. - 168 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://e.lanbook.com



https://e.lanbook.com/book/437447
https://e.lanbook.com/book/437450
https://e.lanbook.com/

