MNOACHUTEJIBHAS 3AIINCKA

Pabouvast mporpamma o XUMUM Ha YpOBHE CpEIHEro 001Iero oopa3zoBanus papaboraHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanmu B Poccuiickoit
®deneparumn», TpeOOBaHUI K pe3yabTaTaM 0CBOCHUA (efepaabHON 00pa30BaTeIbHON MPOTrPaMMbl
cpennero  ob6mero  o6pazoBanusa(POIl  COO), mnpexacraBieHHBIXx B  DepeparbHOM
rocyaapcTBeHHOM oOpasoBarenbHoM crangapte COO, ¢ yuérom KoHuenmwu mpernogaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparuw,
peaM3yIONMX OCHOBHBIC 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX MOJIOKECHHH «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®denepanuu Ha nepuon no 2025 roma» (PacmopsikeHue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIyOJIEHHOIO M3y4YEHHUS 3aHUMAeT Ba)KHOE MECTO B CHUCTEME
€CTeCTBEHHO-HAyYHOro oOpa3oBanusi ywammuxcs 10-11 kmaccoB. M3yueHue mnpeamera,
peanm3yeMoe B YCIOBUSAX AUPPEPEHIUPOBAHHOTO, TPOGUIBLHOTO OO0y4YeHHS, MPHU3BAHO
obecrieunTh 001I€00Pa30BATENBHYIO U OOIMIEKYIBTYPHYIO TMOATOTOBKY BBITYCKHHUKOB IITKOJBI,
HEO0OXOIUMYIO JIJIS IallTAlluU MX K OBICTPO MEHSIIOIIMMCS YCIIOBHUSM JKU3HH B COIITYME, a TAKKe
JUTSL TIPOJTOJDKEHUST OOy4YCHHSI B OpPTaHM3aIMsaX Mpo(ecCHOHATBHOTO 00pa30BaHMs, B KOTOPBIX
XUMUS SIBJISIETCS OJAHOM M3 MPUOPUTETHBIX TUCLUILINH.

B mnporpaMmMe mno XuMMHUM Ha3Haue€HHE TMpeAMeTa «XUMHUS» TMOJydaeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBMM C OCHOBomnosararomumu nonoxenussmu ®IroC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, COAepKaHus, pe3yabTaToOB 00yueHUsI U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIOTCS CIIEAYIOIINE BBIMOTHICMBIC
MIPOrpaMMoi MO XUMHUU (DYHKIIUU:

¢ uH(pOPMAIIMOHHO-METOUYECKAsl, pealu3alus KOTOpOH oOecreynBaeT TMOTyYCHHE
NPEJICTAaBICHUSI O LIESAX, COACpPMKaHUM, OOIIeH cTpaTerud OOy4deHHs, BOCIUTAHUS U
pa3BUTHsL OO0YYAIOIIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKaxX KOHKPETHOTO
npouIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTOpas npeaycMaTpuBaeT oTpe/ieNieHueE:
NPUHIAIIOB  CTPYKTYPUPOBAHUS ¥ IOCIEOBATEILHOCTH H3y4eHHUS  Y4eOHOTO
MaTepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOAXOAOB K
(GOpMUPOBAHUIO COACPKATEILHON OCHOBBI KOHTPOJST M OILIGHKH 00pa30BaTeIbHBIX
JTOCTIDKCHUHM 00ydJalmuxcsi B paMKaxX HMTOTOBOH arTecTanmd B (GopMme eauHOro
rocy/1apCTBEHHOI'0 SK3aMeHa M0 XUMHUHU.

[IporpamMma it yriayOJIEHHOTO U3yUEHUS XUMUHU:

® YCTaHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJIepKaHUE, 00s13aTeIbHOE IS U3YUCHUS
B paMKax OTAENbHBIX  Tpoduiei, mperycMaTpuBaeT  paclpelelieHHe U
CTPYKTYpUPOBAaHHE €ro 1O KJaccaM, OCHOBHBIM COJIEP)KATEIbHBIM JIMHUSM/pa3/ieinam
Kypca;

e 1a€T MpUMEPHOE pacrpeesieHne yueOHOTO BpeMEHHU, PEKOMEHIYEMOTO IS U3yUYEHUS
OTJICTBHBIX TEM;

e [pejJiaraceT MPUMEPHYIO MOCIE0BATEIFHOCTh U3YyUeHHS y4eOHOTr0 MaTepraa ¢ yuéTom
JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e 1aéT METOJIMYECKYI0O MHTEpIIPETAllMI0 IIeJie M 3ajJa4 HM3yuyeHUs TMpeIMeTra Ha
yIrayONIEHHOM YpOBHE C YY4€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETrO
obmiero obpazoBaHusi, COMEPKATEIHHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YIIhTaTOB
OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOM MPOTPaMMBI CPEAHETO OOIIEro 00pa3oBaHUSA
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(JIMYHOCTHBIX, METANPEMETHBIX, MPEAMETHBIX), @ TAKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOIIETOCS IO OCBOCHHUIO COJEPIKAHUS
npeamera.

Ilo BceM Ha3BaHHBIM NO3ULUAM B IPOrpaMMe 110 XMMHUH IIPEyCMOTPEHA IIPEEMCTBEHHOCTD
¢ 00y4YeHHEM XMMHH Ha YPOBHE OCHOBHOTO 001IIero o0pa3oBaHus. 3a MpeIeaMy YCTaHOBICHHON
IIPOrpaMMOM 1O XUMHUM 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIISIOIIEH COAEp KaHUs y4eOHOIro
npeameTa « XUMHUs» 0cTaéTcs BO3MOKHOCTD BHIOOpA €ro BAPUATUBHOM COCTABISIOIECH, KOTOPAs
JIOJI’KHA ONPENENSIThCS B COOTBETCTBUH C HANIPaBICHUEM KOHKPETHOTO NMpoduiis o0yyeHusl.

B coorBerctBUM ¢ koHuentyadbHbIMH MoJoxkeHuAsMu DI'OC COO o HazHaueHUU
IIpeaIMETOB 6a30BOr0 M yriIyOJIEHHOTO YpoBHEH B cucTteMe U hepeHIMPOBAaHHOTO 00yUeHHs Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus XMMUS HA YPOBHE YIITyOJIEHHOIO U3y4YEHNUs HAIIPABJICH Ha
peanu3anuio NpeeMCTBEHHOCTH € TOCIIEAYIOUIMM TAIOM MOJyYeHUs XMMUYECKOT0 00pa30BaHUs
B paMKaxX M3YyY€HHUs CHEIHAJIbHBIX €CTECTBEHHO-HAYUYHbIX U XMMUYECKUX JAUCLUHUIUINH B By3ax U
OpraHu3alUsaX CPeAHEro NpoQeccuoHaIbHOro 0opazoBaHus. B 3Toil cBsA3M M3yueHHe nmpeamera
«XUMUS» OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA PACUIMpPEHHUE U YriIyOJeHHe TeOpPEeTUIECKoi 1
MPAKTUYECKON MOJATOTOBKH OOYYaIOIINXCs, BEIOPABIINX OMpeAeNEHHbIH nmpoduias o0ydeHus, B
TOM 4YHCI€ C TEepPCHEeKTUBON IMOCIEAYIOUIEro IOJIydYeHUs XUMHUYECKOro o0pa3oBaHUs B
opranuzanusax npodeccuoHaabHOro odopasosanus. Hapsy ¢ atum, B cBete TpeboBanuii @I'OC
COO k muaHupyeMbIM pe3yJbTaTaM OCBOEHHUS (penepasibHOM 0Opa3oBaTENbHOW MPOrpamMMbl
cpeaHero ooOmero oOpa3oBaHMsA H3ydeHHE MpeaMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHue 3a1a4 BOCIIUTAHKUS M COLUAIILHOTO Pa3BUTHUS 00ydaromuxcs, Ha (OpMHUpPOBaHUE y HUX
OOIIIENHTEUICKTyaIbHBIX YMEHUM, YMEHUW paIMOHAIM3AIMU YI4eOHOro Tpyna U 0000IIEHHBIX
CHOCO0O0B AEATENBHOCTH, UMEIOIINX MEXIUCIMIUTMHAPHBIN, HAAIIPEIMETHBIN XapakTep.

CocraBsitomiuMH  1ipeAMeTa «XUMHS» Ha YpPOBHE YIIyOJIEHHOrO H3Y4YEHMs SIBISIOTCS
yriyOnéHHbele Kypebl — «Opranuueckas xumus» u «OOmas ¥ Heopranudeckas xumus». Ilpu
OIpeIeJIeHuH TOAXO0JI0B K OTOOpY M CTPYKTYPHOM OpraHM3alMy COJEpXaHUS ITUX KYpCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATHI nojoxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yri1yOJn€HHOTO YpOBHEH H3ydeHus npeaMera.

OcHoBy coaepxanHusi KypcoB «Opranumdeckass xumusi» u «OOmas u HeopraHuueckas
XUMHUS» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4YE€HHs IpeAMeTa. JTa CUCTEMa 3HAHUHU IOJIy4aeT ONpPENEI€HHOE TEOPETHYECKOe
JIOTIOTHEHNE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OONbmUi  00BEM
(dhaxTosornueckoro Matepuana. Tak, Ha yriyOJnEHHOM YpOBHE M3YyYCHHsI MpeaMeTa odecrieueHa
BO3MOKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O0bEMA 3HAHMM O XUMHMUYECKUX OJIIEMEHTaX H
CBOWCTBaX MX COCOUHEHUH HA OCHOBE PACIIMPEHUS M YIIIYOJEHHS IMPEJICTABICHUN O CTPOCHUH
BEIIECTBA, XUMUUECKOI CBSI3U M 3aKOHOMEPHOCTSAX NMPOTEKAHUs peakluil, paccMaTpUBAaEMBbIX C
TOUYKH 3pEHMSI XMMHUECKON KMHETUKHU U TEPMOJMHAMUKHU. M3yueHne nepuoandecKkoro 3akoHa u
[lepuoanueckoit  cUCTEMbl XMMHUYECKMX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHUH aTOMa. XUMHUYECKas CBS3b OOBSICHAETCS C
TOUYKH 3PEHUS FHEPTETUUECKUX U3MEHEHUH NpU €€ 00pa30BaHUM U Pa3pyLLIEHUH, & TAKKE C TOUKU
3peHusi MeXxaHU3MOB €€ oOpa3zoBaHus. M3ydyeHre TUIIOB peakuuil JonoiHseTcs (opMUPOBaHUEM
NPEICTaBICHUH 00 3JEKTPOXUMHMUYECKUX MpoLeccax M 3JIEKTPOJIM3E PACIUIaBOB U PAaCTBOPOB
BeLIECTB. B Kypce opraHuMueckod XUMHMM NpPU PACCMOTPEHHM PEAKIMOHHOW CIIOCOOHOCTH
COCMHEHUN yJemnseTcss 0co00e BHUMaHUE BompocaM 00 3JEeKTPOHHBIX (D deKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIUi.



Oco0oe 3HaueHNe UMEET TO, YTO Ha COJACPKAHHME KypCOB XMMHH YIITYOJIEHHOTO YPOBHS
W3YYCHHUS JIJIS KJIIACCOB OTPESIIEHHOTO PO miIs (TIIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep
JIOTIOTHEHUH K 00IIel cCucTeMe MpeAMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXHBIE ITPEIMETHI.
Taxk, HapuMep, B coliep>KaHUU TIpeaMeTa sl KIIACCOB XUMUKO-(PU3UYECKOTO MPoduis 00IbIIoe
3HaueHUEe OyIyT MMETh 3JIEMEHTHl y4eOHOro Marepuayia mo obmed xumuu. [lpu msydeHun
IpeaMeTa B JaHHOM Cllydae aklEeHT OyJeT clielaH Ha OOLIHOCTh METOJ0B MO3HAHUS, OOITHOCTD
3aKOHOB M TEOPU B XUMUH U B PU3UKE: AaTOMHO-MOJICKYIIIpHAs TeOpHsl (MOJIEKYIIIpHAsi TEOPHs B
(u3uKe), 3aKOHBI COXPAHEHHUS MACChl W DHEPrUH, 3aKOHBI TEPMOJIWHAMUKH, IIIEKTPOJIU3a,
MPEACTABIEHUS O CTPOEHUU BEUIECTB U APYTOE.

B 10 ke BpeMs B coiepKaHUU MPEAMETa ISl KIACCOB XUMHUKO-OHMOJIOTHYECKOTO PO
OonbIIMK yIeTpHBIA Bec OyIeT MMEeTh opraHuueckas XuMmus. B aTom cimyuyae mpenocraBisercs
BO3MOXXHOCTH JJi O0siee 0OCTOSTENBHOTO PACCMOTPEHHS XUMUYECKOM OpPraHn3allii KIETKU KaK
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOHST, K NPHUMEPY, TaKUE CTPYKTYPHbBIC
KOMITOHEHTBI, KaK JIMMUJbI, OCNKH, YIJIEeBOAbl, HYKJIEHHOBbIE KHCIOTHI U napyrue. [Ipu stom
3HAaHHUS O COCTAaBE M CBOWCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CITY’)KaT OCHOBOH JIJIsl U3YUEHUS CYITHOCTH MPOIECCOB JOTOCUHTE3A, TbIXaHUS, TUIICBAPCHHUS.

B mnnane ¢opmupoBaHusSs OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B MTO3HAHUSI U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX 3HAHUW MU3YyUYEeHHE TIPeIMeTa
«Xumusi» Ha YrIyOJI€HHOM YPOBHE OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C Y4eOHBIMU
MpeIMeTaMu, BXOSIIUMU B COCTaB MPeAMETHBIX 00nacTeil «EcTecTBeHHO-HayUHbIE PEIMETHD»,
«Marematuka u nHpopMaTuka» u «PyccKuil sI3bIK U JIUTEpATypay.

[Ipu uzyuenun ydyeOHOrO mpeamera «XUMUS» Ha YriayOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oobmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTEIIEHHOW 3HAYUMOCTH SBJSICTCS (DOPMHPOBAHWE OCHOB HAyKH XHMHH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTUYECKOM JESATEIIBHOCTH YEJOBEKa W OJHOI0 U3
KOMITOHEHTOB MHUPOBOW KyNbTyphl. Perienue 3Toil 3aaun Ha yriayOJIE€HHOM YpOBHE M3y4UeHUS
IpeaMeTa IpeanoiaraeT peaau3alnio TAKUX LeJIeH, Kak:

e (opmupoBaHUE NMPEACTABICHUN: O MAaTEpUATHHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MM03HABAEMOCTH SIBJICHUHM IPUPOJIbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
BeIylIell posn B 0OECIEUEeHUU YCTOMYMBOIO PAa3BUTHUSI YEJOBEYECTBA: B PEIICHUU
npo0JieM SKOJIOTHYECKOM, DHEePreTUYeCKOW W MUIIEBONW OE30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3JJAaHUY HOBBIX MAaTEPHAJIOB, HOBBIX HICTOYHHUKOB YHEPTUH, B 00€CTICUeHUHN
paIoOHaIBHOTO MPHUPOAONOIB30BaHUS, B (OPMUPOBAHUU MHPOBO33PEHUS U OOIIEH
KYJIBTYPBl YeJIOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpefe;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XUMHUYECKOM COCTAaBIAIOLIEN
€CTECTBEHHO-HAYYHON KapTHHBI MHpa: GyHIaMEHTaJIbHBIX MOHATHI, 3aKOHOB U TeOpUit
XUMUHU, COBPEMEHHBIX NPEICTABICHUN O CTPOEHUHM BEUIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XMMHYECKUX PEAKIMi, 0 XUMHYECKOM
pPaBHOBECHH, PACTBOpaX M AMCIEPCHBIX CHUCTEMaX, 00 OOIIMX HAayYHBIX MPUHIUIAX
XMMHYECKOr0 TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYYarOIIMXCS OCO3HAHHOTO TMOHHUMAHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHYCCKHX 3HAHUU [UIsI OOBSICHEHWS KIIOYEBBIX HIEH W TpoOsieM
COBPEMEHHOI XWMHUH, AJii OOBSCHEHUS U NPOTHO3UPOBAHMS SIBICHUN, HMEIOLINX

€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pelieHUs mpobieM, CBSI3aHHBIX C
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XUMUEH, TMPOTHO3MPOBAHUS, aHaIM3a W OLUEHKHM C TO3ULUM 3KOJIOrHYEeCcKOi
0€30MacHOCTH TIOCIIEACTBHI OBITOBOM M MPOU3BOJICTBEHHOW JICSITEIHLHOCTH YEIIOBEKA,
CBS3aHHON C XUMUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MIEpepabOTKOM BEIIECTB;
yrayOJieHHe TPEJCTaBICHUM O HAyYHBIX METOAAaX IO3HAHMS, HEOOXOIUMBIX IS
npuoOpeTeHus yMEHUH OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHUS XUMUYECKUX
SIBJICHUH, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUUECKOM 1€ATEIbHOCTH U MOBCETHEBHOM
JKU3HHU.

B murane peanuzarnyu nepBoodYepeIHbIX BOCIIUTATEIBHBIX M Pa3BUBAIOIINX (DYHKIUI [IETOCTHOM
CHCTEMBI CpEJIHEro 001ero o0pa3oBaHus MPU U3YUYEHUH TpeaMeTa « XUMUsS» Ha yriyOJaEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPHOOPETAIOT TaKUE LEJIN U 33a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUH TPUPOMABI, YBaXKCHUS K
IpoIecCy TBOpYECTBA B OOJACTH TEOPETUYECKHX M TPUKIAIHBIX HCCIEIOBAHUN B
XUMHH, (OPMHUPOBAHUE MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO M MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIIOBEUECKUX LIEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX  HMHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKUX
criocoOHocTel 00ydaromuxcs, (popMUpOBaHUE Yy HUX CO3HATEIHHOTO OTHOIICHUS K
CcaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIICIIHOW
npoeCCHOHATLHON M OOIECTBEHHOW JESITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO M TOTPEOHOCTH B 3/I0pOBOM 00pa3e KHU3HH;

(dopMHpOBaHHE YMEHHH ¥ HABBIKOB Pa3yMHOI'O MPUPOIOIOIb30BAHUS, PA3BUTHUEC
HKOJIOTUYECKON  KYJNbTyphl, = NpUOOpETeHHE  OmbiTa  OOIIECTBEHHO-TOJIE3HON
IKOJIOTHYECKOH JTeATESIILHOCTH.

OO1miee 4YMCIO YACOB, MPEIYCMOTPEHHBIX A M3YYCHHsS] XMUMHHM Ha YTIyOJIeHHOM YpOBHE
cpenHero obmiero oopasoBanus, cocrapiseT 204 gaco: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HefIeNi0).



COJEP)KAHUE OBYYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenmMer u 3HayeHWE OPraHUYEeCKOM XHMHH, TMPEACTaBIEHHE O MHOroo0pasuu
OPraHU4YeCKUX COCIUHEHUMU.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoJia: OCHOBHOE U BO30YXKAEHHOE COCTOSIHHUS.
BanenTHblE BO3MOKHOCTH aToMa yriaepoja. XUMHUYECKasl CBA3b B OPraHUYECKUX COECIUHEHUSX.
Tunbl THOpUAM3aMA aATOMHBIX OopOWTanel yriepona. MexaHu3Mbl 00pa3oBaHUsT KOBaJCHTHOU
cBs13M (OOMEHHBIN U TOHOPHO-aKIENTOPHBINH). THUIIBI IepeKpbIBAHUS aTOMHBIX OpOUTaseil, G- U m-
cBsi3u. OpuHapHas, NBOWHAs W TpoiHas cBs3b. CrocoObl pa3ppiBa CBs3e B MOJEKyax
oprannyeckux BemecTs. [loHsTHe 0 cBOOOAHOM paaukale, Hykieoduse u eKTpodue.

Teopusi cTpoeHMs oOpraHudeckux coeauHeHudi A.M. bytiepoBa W COBpEeMEHHBIE
IIPEICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHUE TEOPUH CTPOEHHSI OPraHUUECKUX COECINHEHUH.
MonekynspHble U CTpYKTypHbIe (QopMyibl. CTpyKTypHble (OpMYsbl pa3lIWYHBIX BHJIOB:
pa3BEépHyTas, COKpaul€HHas, ckenerHas. M3omepus. Buael wusomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. OJEKTPOHHbIE J(P(PEKTHI B MOJEKYIax OpPraHMYECKUX COEAMHEHHM
(MHAYKTHUBHBIA U M€30MEPHBIN A PEKTHI).

[IpencraBnenue o kaaccu(UKaluy OpraHudeckux BemecTs. [loHsaTre o GyHKIMOHAIBHON
rpynne. 'omomnorus. I'omonoruueckue paapl. CuctemMaTHueckass HOMEHKIIATypa OpraHu4ecKuX
coenuHeHuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobeHHocT W KiIacCcH(UKamMs  OpraHMYecKHMX  peakiuid.  OKUCIHUTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKONU XUMHUU.

OKCIIEpUMEHTAJIbHbIE METO/bl M3Y4YEHHS BELIECTB M MX MPEBPALECHUN: O3HAKOMIIEHHUE C
o0pa3lamMyu OpraHMYECKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHWYEeCKHX BENIECTB TpHU HArpeBaHuW (IJIaBJIeHWE, OOYIrJIMBaHWE W TOPEHHE),
KOHCTPYMPOBAaHUE MOJIEIEN MOJIEKYJ OPraHNYECKUX BELIECTB.

Yriaesoaopoasbl.

Ankanpl. ["'omomorudeckuii psii aakaHoB, oOmas ¢hopmyrina, HOMEHKJIATYpa U W30MEpHS.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/ alKaHOB, S -TMOPHMIM3AINS aTOMHBIX
opburanei yriuepoaa, 6-cBsi3b. OuU3nueckue CBOMCTBA aIKaHOB.

XUMUYECKUE CBOWCTBA AJIKAHOB: PEaKLMU 3aMELICHUs], N30MEpHU3alUH, JErHIPUPOBAHMSI,
UMKJIW3alUY, TUPOJU3a, KpeKuHra, ropenus. IlpencraBineHne o0 MeXaHM3ME peaklIUi
paauKanbHOIO 3aMELIEHUS.

Haxoxnenue B mpupojie. CriocoObl MojyueHus: U IPUMEHEHUE aIKaHOB.

Huknoankansl. O0mias dopmMyna, HOMEHKIaTypa U u3oMmepus. OCOOGHHOCTH CTPOSHUS U
XMMHAYECKHX CBOWCTB MalbIX (IMKJIONPOMNAH, IMKIOOyTaH) ¥ OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTE€KCaH) IUKI0aIKaHOB. CrIocOObI MOTYYeHHS U TPUMEHEHHE TUKII0AIKaHOB.

Ankensl. ['oMoniorndueckuii psij| alnkeHoB, o01as Gopmylia, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/] AaJKeHOB, Sp>-TMOpHIM3alUs aTOMHBIX opOuTaeit
yraepoza, 6- u m-cBsizu. CTpyKTypHasi U reomeTpudeckas (Luc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOMCTBA: pEaKkUMM MPUCOCIUHEHMS, 3aMEUIeHUs B O-
MIOJIOKEHUE TIPU JABOWHOW CBA3M, NONMMEpHU3alUU U OKucieHud. lIpaBuio MapkoBHUKOBA.
KauecTBeHHbBIE peakIMy Ha ABOWHYIO CBS3b. CIIOCOOBI MONTY4YEeHUS U IPUMEHEHHUE aJIKeHOB.



Ankaguensl.  Knaccudukamus — ankaaneHoB  (CONpspKEHHBIC,  M30JIMPOBAHHEIE,
Kymyaupogannwvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOSHUS K XUMUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. I[lomumepusarmus conpsk€HHBIX JUEHOB. CrocoObl
MOJIYYeHUS] U IPUMEHEHUE aIKaJUEHOB.

AnkuHbl. ['OMONOTHYECKHA PsJl ATKMHOB, 0o0mas (Gopmyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJIKHHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneii yriepona. Puznyeckue CBOWCTBA aJKWHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
MIPUCOEIUHEHMSI, AUMEPU3AlUd U TPUMEpPU3aluY, OKHCIIeHus. KucioTHble CBOMCTBA aJKHMHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakiuy Ha TPOilHYI CBs3b. CriocoObl
MOJIYYeHUS! U IPUMEHEHUE aTKUHOB.

ApomaTrdecKue yriieBoJoposl (apeHsl). ['omonorudeckuit psj apeHoB, oomas Gopmyna,
HOMEHKJIATypa ¥ U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl OeH3071a.
@dusnuecKkue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30J1la M €ro IOMOJIOTOB: peakluu
3aMelleHus: B OEH30JIbHOM KOJIbIIE M YIJIEBOJOPOAHOM pajuKaje, peakiuu MPUCOSIUHEHUS,
OKHCJIEHHE ToMoJIoroB O6eH3omna. [IpeacraBienue 06 opueHTHPYIOIIEM ACHCTBUU 3aMeCTUTENEH B
OEH30JIbHOM KOJIbLIE Ha IMPUMEPE AJKWIbHBIX PAJAUKaIOB, KapOOKCWIBHOM, T'MAPOKCUIBHOM,
aMUHO- U HUTPOTPYMIBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XHUMHUYECKHX CBOMCTB CTHpOJIA.
[Nonumepusanus ctuposa. CriocoObl MosyueHHs 1 MPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. Ilonyrasle HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHbli
yrojib W MPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu HEPTH: MEepPeroHka, KPEeKHHT
(TepMHYECKUH, KaTaJUTUYECKHii), pudOpMHHT, HPOIH3. [IpoayKkTel mepepaboTKu HePTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBsi3b MEXKIY pa3IMYHBIMU KJIACCAMHU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOJIOB. Peakiuu 3amelnieHus
rajJloreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIIy, LHUAHOTPYIIy, aMuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHbIE BOJHOTO U  CHOMPTOBOIO pacTBopa IEno4yd. BzaumopeiictBue
JUTAJIOTEHAJIKAaHOB C MarHueM M HMHKOM. lloHsATHE O MeTannoopraHn4ecKuX COEIUHEHUSIX.
Hcnonp3oBaHue TrajlOreHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE M NPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

DKCHepUMEHTalIbHbIE METOJbl M3y4YeHHMs] BEUIECTB M MX IMPEBpALEHUI: HU3y4YeHHE
(U3MUYECKUX CBOWCTB YIIIEBOAOPOIOB (PACTBOPHUMOCTS), KAUECTBEHHBIX PEaKIIUN yrIeBOJOPOIOB
pa3IMyHBIX KiaccoB (oOeclBeYMBaHWE OPOMHOW WM MOJHOW BOJBI, pacTBOpa NMEpMaHTaHaTa
KaJIHsl, B3aUMOJICHCTBHUE alleTHIICHA C aMMUAYHBIM pacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriepoja M BOAOpPOJa B OPraHMYECKUX BELIECTBAX, IOJyYEHHE HTUJICHA WU
M3y4eHUE €ro CBOWCTB, O3HaKoMmyieHHE ¢ koyuekuusimu «HedpTe» u «Yrome», ¢ obpasuamu
macTMacc, KaydyykoB M PE3WHBl, MOJEIMPOBAaHHE  MOJIEKY]l  YIJIEBOJAOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnoponconepxamue oprannyeckue coeJUHeHH.

[IpenensHble omHOATOMHBIE CHUPTHL. CTpoeHHUE MOJIeKyln (Ha MpUMEPEe METaHOJa H
sta”ona). ['oMonoruueckuit psi, odmas popMyiia, U30MEpHsi, HOMEHKJIATypa U KilacCU(DUKATIHSL.
@dusnyecknue CBOICTBA NpENeNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. XMMHUECKHUE CBOICTBA: peakllMu 3aMeIIeHHs, AeTUAPaTalui, OKUCICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHUYECKUMHU KuciaoTtaMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE cnupThl. JleiicTBUe 3TaHONA W METaHONA Ha OpraHu3M desoBeka. CrocoObl
MOJIYYeHUS! U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[IpocTeie adupsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PUBNYECKUX U XUMUUYECKUX
CBOJNCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJIEHIVIMKONb W TIUUEpUH. PU3NUECKHME M XUMHUYECKHE
CBOMCTBA: pEaklMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHUYECKUMU M HEOPraHMYEeCKUMU
KHMCJIOTaMH, KaueCTBEHHAsl peaklids Ha MHOroaToMHble crupThl. IlpencraBienue o MexaHuzMe
peakuuii HykieopuibHOro 3amernienus. JleiictBue Ha opranusm yenoBeka. CrocoObl MoaydeHus
Y IPUMEHEHNE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JBHOTO SIpa.
Ousznueckue cBoiicTBa (penoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHosna. KauecTBeHHBIE
peakiuu Ha Qenon. Toxcuunocts ¢enona. CrnocoObl MOMy4YEeHUS M MpUMEHEHHE (eHoa.
®denondopmanbaeTuIHas CMOJIa.

KapOoHumnbHBIE COEAMHEHUS — albJETHAbBl W KETOHBl. JJIEKTPOHHOE CTPOCHHE
KapOOHMIBHON Tpynmbl. ['OMONOrHYecKkue psiibl albJIeTHAOB M KETOHOB, oOmias ¢opmyna,
n3oMepus M HOMeHKiatypa. dusmyeckne CBONCTBAa albJIECTHAOB M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJIETUOB W KETOHOB: peakuuu npucoequHeHus. OKUCIEHUE albJeruoB,
KAaueCTBEHHbIE peaKUuu Ha anblaeruabl. CrocoObl MONyuyeHUsT U NPUMEHEHHUE albAETUJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeeNbHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHUCTOT. M3oMepuss u HOMeHKIaTypa. Du3MYEeCKHe CBONCTBA OJHOOCHOBHBIX
MpeIeTbHBIX KAPOOHOBBIX KUCIOT. BoIOpoJHbIE CBSA3H MEXTy MOJIEKYJIaMU KapOOHOBBIX KUCTIOT.
XUMUYECKUE CBOWMCTBA: KHCIOTHBIE CBOWCTBA, peakivs dTepU(DHUKAINH, PEAKIUH C yIacTHEM
YIIIEBOJOPOAHOTO panukaia. OCOOCHHOCTH CBOWMCTB MypaBbMHOW KHCIOTHL. [loHsTHEe O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(pupax. MHOroodbpasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOWMCTB HEMpPEIENbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKapOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpeacraBurenu BbhICIIMX KapOOHOBBIX KHCJIOT:
CTEapUHOBAs, MAaJIbMUTUHOBAs, OJICMHOBAS, JUHONEBAS, JUHONEHO08As KUCIOTHL. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusle 3¢upsl. ['omonoruyeckuit psjg, obuias Gopmyna, u3oMepus 1 HOMEHKIATYpA.
PusznyecKue ¥ XUMUUECKUE CBOMCTBA: TUAPOIIN3 B KMCIION U IICJIIOYHOU Cpese.

Kupsl. Ctpoenue, ¢puznueckue U XUMHUYECKHE CBOMCTBA JKUPOB: THIPOJIU3 B KUCIOH U
enouHoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJIEPIKAILINX OCTATKH HETMPEICIbHBIX KUPHBIX
KUCIHOT. JKupsl B IpUPOJIE.

MbL1a Kak COJTU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Krnaccudukanus yriaeBogoB (MOHO-, AW- U
noyicaxapuiel). MoHOCaxXapuIbl: TIIFOK03a, (DpykKTo3a, ramakrTosza, pubdo3a, HAe30KCHpHOO3a.
®u3nyecKre CBOMCTBA U HaxoxaeHue B npupoae. orocunre3. XuMHUE€CKHUE CBOMCTBA IITFOKO3bI:
PEaKIUy C y9acTHEM CIIUPTOBBIX U alIbJETHIHOM TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHHE.
[IpumeHeHue II1I0KO03bl, €€ 3HaUCHUE B JKU3HEIEATEIbHOCTH oprann3ma. Jlucaxapuisl: caxaposa,
MallbT03a M JIakTo3a. BoccTaHaBnMBarolme U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. ['uaponaus
nucaxapunoB. Haxoxnenue B npupone u npumeHenue. Ilonucaxapupl: Kpaxmani, TJIMKOTE€H U
uesmnono3a. CTpoeHHe MaKpOMOJIEKyJl Kpaxmaja, I[NIMKOreHa M UesuTioo3bl. dusnueckue
CBOMCTBa KpaxMmaja u 1eJUTI0JI03bl. XUMHUYECKHUE CBOMCTBA KpaxMalia: THIpOJIn3, KaUueCTBEHHAs
peakiust ¢ WOAOM. XHWMHYECKHE CBOWCTBA LEJUTIONO3bI: THIPOIN3, MOJIy4eHHE I(PHUPOB
1euTro036l. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIIEpUMEHTAJIbHbIE METO/bl M3YYEHHUs BEIIECTB M HMX MPEBPAILLEHUN: pacTBOPUMOCTh
Pa3IUYHbIX CIIUPTOB B BOJIE, B3aUMOJIEHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITHIIOBOTO CIIUPTA

7



B aJbJeruj Ha packajJ€HHON MEIHOM NPOBOJIOKE, OKHCIEHHE 3TUJIOBOrO CIHUPTA AUXPOMATOM
Kauust (BO3MOXKHO HCIIOIb30BaHUE BUACOMATEPHUATIOB), KAYECTBEHHBIC PEAKIIMK Ha albJACTUIIBI (C
ruapokcuaoM auammuHcepeOpa(l) u  ruapokcumom  wmemm(Il)), peakums TiaMIIEpUHA €
ruapokcugoM Menau(Il), xumudeckrne cBOWCTBa pacTBOpPa YKCYCHOUM KHCIIOTHI, B3aUMOJICHCTBUE
pactBopa TIIIOKO3bl ¢ ruapokcunoM menu(ll), B3aumomeiicTBue kpaxmajia ¢ HOAOM, pPEIICHUE
JKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «CrupThl U (eHonbl», «KapOoHoBbie KUCTOTHI. ClI0XKHBIE

3hUpHD».
A30Tcoep:Kkalue OpraHnyecKue coeMHeHusl.
AMHHBI — OpraHM4ecKue IpOM3BOAHBIE aMMuaka. Kiaccupukamus aMUHOB:

amudaTuyeckue U apoMaTHUECKUe; MEePBUYHbIC, BTOPUYHBIE U TpeTudHble. CTpOSCHUE MOJEKYII,
obmas ¢opmyia, u3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHYECKOE CBOMCTBA
anudaTUYeCKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKHIMPOBAHUE, B3aMMOJEHCTBHE MEPBHUUHBIX
aMHHOB C a30THUCTOH KHCIoTOM. COJIM alKHIIaAMMOHMUS.

AHWINH — OpeICTaBUTENIb AMUHOB apoMaTH4ecKoro psaaa. CtpoeHue anwinHa. B3aumuoe
BIUSHUE TPYII aTOMOB B MOJIEKyJe aHWIMHA. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB aHUJIMHA.
KauectBennbie peakiuu Ha aHuiuH. CrocoObl TOMYYCHHS] W TPUMEHEHUE amu(aTHIeCKIX
aMuHOB. [lonydyeHne aHmIMHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknatypa v uzomepusi. OTaenbHble TPeICTaBUTENH (l-aMUHOKHUCIIOT:
TIINUIWH, adaHuH. Ou3ndecKue CBOMCTBA aMHHOKHCIOT. XMMHYSCKHE CBOMCTBAa aMHUHOKHCIIOT KaK
aM(OTepHBIX OPraHUYECKUX COCTMHCHHM, PEaKIKs OJUKOHICHCAIIUH, 00pa30BaHUE MENTHIHON
cBs3u. buonornyeckoe 3HaueHne aMMHOKUCIIOT. CHHTE3 U TUAPOIIU3 METTUIOB.

benku xak npupoiHbie mosmMepsl. [lepBudHas, BTOpUYHasi U TPETHYHASI CTPYKTYpa OCIKOB.
XUMUYECKUE CBOWCTBA OENIKOB: THIPOIU3, ACHATYpAIUsl, KAUECTBEHHbBIE PEAKIIMU Ha OEIKH.

DKCIEPUMEHTAJIbHBIE METOJIbI M3YYECHHsS] BEIIECTB U MX IMPEBpaICHUIN: pacTBOpPEHHUE
OCNKOB B BOJIE, JICHATypaIis OEJIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMU Ha OCNKH, pelIeHUe
SKCHEPUMEHTAIBHBIX 3aJlad 0 TeMaM «A30TCOoJepKalllue OPraHUYECKUE COCAUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokoOMOsIeKY ISIDHBIE COeIMHEHMS.

OCHOBHbIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMEP,
CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEpPU3AIluU, CpefdHss MoJieKyasipHas macca. OCHOBHBIE
METO/bl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUI — OJIMMEpU3alis U NOJUKOHIEHCALIHS.

[Tonumepusie maTepuansl. [InacTmacchl (MOJUATUIIEH, TOJTUIPONUICH, TOJIUBUHIIXIIOPU/T,
TIOJIMCTHPOJI, TOJTMMETHIMETAKPUIIAT, TIOJTUKApOOHATHI, OJMATHIICHTEpeTaNaT). Y TUIH3ALUS U
nepepaboTKa MiacTHKa.

DnacToMephl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIA,
XJIOPOTIPEHOBBIH, M30TIPEHOBHIN) M CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tosmmmeps! cnienuaabHOTO Ha3HauYeHUS (Te(IIOH, KEBIIAP, SJCKTPOIPOBOASIIIME MOTUMEDPHI,
OunopasziaraeMbie MOJIUMEPHI).

DKCIEPUMEHTATbHBIE METObI U3YYCHHS BEIICCTB M WX MPEBpAlICHUN: 03HAKOMIICHHUE C
o0Opa3lilaMyd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyKOB, peIlIeHue
AKCHEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Pacro3HaBaHue TIaCTMACC U BOJIOKOHY.

PacuéTnrle 3amgaun.

Haxoxnenue MoiexynsspHOU (opMybl OPraHHUECKOTO COEAMHEHHUS TI0 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIUX B €0 COCTaB, HAXOXKICHHE MOJIEKYISIPHOW (OPMYIIBI OPraHUIECKOTO
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coenrnHeHus 1Mo Macce (00BEMY) POYKTOB CrOpaHusl, IO KOIMYECTBY BelleCTBa (Macce, 00bEMY)
MPOJYKTOB PEaKIWU W/WIM HCXOJHBIX BEHICCTB, YCTAHOBICHHE CTPYKTYPHOU (opmyIsl
OpPraHMYECKOIro BEIECTBA Ha OCHOBE €ro XMMHYECKHX CBONCTB WM CIOCOOOB MOJNy4YEHUS,
onpeJieNIeHUE J0JM BbIX0a MPOAYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXIpeaIMEeTHBIX CBS3€U MPU M3Yy4EeHUU OpraHuveckor xumuu B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 HCIIOJIb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK U
MOHSTUMN, TPUHATHIX B OT/ICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHSATHUS: SIBICHHME, HaydHbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaIW3, CHHTE3, KiaccuuKamus, HAOIIOIEHUE, H3MEPECHUEe, IKCIEPUMEHT, MOJEb,
MOJIETUPOBAHUE.

®usuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHYECKUI
YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NUYCCKUEC BEITMUWHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHmsM, dKocuctema, obuocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TETePOTPOPHBIA THI MHUTaHUS, OpokeHUe, (POTOCHHTE3, IBIXaHHE, OCIKH,
YTJIEBO/IbI, XKHUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIUBO.

TexHomorust: MUIIEBbIE MPOIAYKTHI, OCHOBBI PAllMOHAIBHOTO MMUTAHUS, MOIOIIUE CPEJICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eCKUi 31eMeHT. M3oronsl. CTpoeHHe AJIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBBIE 4YMCIIA. DHEPreTHUYECKHE YPOBHM U TOJYPOBHH. ATOMHBIE
opbutanu. Knaccudpukamus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
JJIEKTPOHOB IO ATOMHBIM OpPOUTANSAM. OJEKTPOHHBIE KOH(UIYypalM aTOMOB 3JEMEHTOB
[EepBOro—4eTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHbBIE
KOH(GUTYpALUK HOHOB. DIEKTPOOTPUIATEILHOCTD.

Ilepnonnueckuin 3axkoH u llepuoguyeckass cucrema XuMU4ecKux odnemeHToB J[.M.
MenpeneeBa. CBsi3b nepuoANYEcKOro 3akoHa U Ilepumonuyeckoil cuCTEMbl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUs CBOWCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHmaM Hu
nepuojiaMm. 3HadueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumuyeckasl CBsi3b. BUAbI XMMHMUYECKOM CBSI3U: KOBAJEHTHAs, MOHHAS, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUs KOBaJIEHTHOW CBSI3U: OOMEHHBIN U JIOHOPHO-aKIIETITOPHBIN. DHEprus u
JnuHa cBsa3U. [lonsipHOCTH, HANpPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BonoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOJCHCTBUS.

BaneHTHOCTP M BaJIGHTHbIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha TpHUMEpe COSAMHEHMI 3JIEMEHTOB BTOPOTO
nepuoaa).



[IpeacraBienue o0 KOMIUIEKCHBIX coeluHEHHsX. (CocTaB KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOOpa3oBaTesb, JMraHAbl. 3HAu€HHWE KOMIUIEKCHbIX coenuHeHuil. Ilonsatue o
KOOPJIMHAIIMOHHON XUMUHU.

BemectBa MOJIEKYJISIpHOTO U HEMOJIEKYJSIPHOTO CTPOEHHs. THIBI KPUCTATUIMYECKHUX
peEToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[lonsTue o nucnepcHbix cucremax. Mctunnasie pactBopsl. IlpencraBienne o KOIOUIHBIX
pactBopax. CrocoObl BBIpa)KEHUS KOHICHTPAIMU PACTBOPOB: MaccoBas JIOJIS BEIIECTBA B
pacTBope, MoOJspHas ~ KOHLEHTpanus. HacwlllleHHble M HEHaCBIIEHHBbIE  PacTBOPHI,
pactBOpuUMOCTh. KpucTammoruaparsl.

Knaccudukanus 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. TpUBUANBHBIE HA3BAHUS
OTJIEJIbHBIX MPEICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccugukanms XuMHU4eCKIX peakiiii B HEOPraHWIeCKOW U OpraHN4eCKON XUMHUU. 3aKOH
COXpPAHEHHUS MacChl BEIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS PHEPTUU MPU XUMUUYECKHUX
peakuusax. TeroBble 23pPEKTh XUMHUUECKUX peakiuii. TepMoxuMuueckrue ypaBHEHHUS.

CKOpOCTh XUMUYECKOW peakinu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (hakTOpoB. ['oMOreHHBIE
U reTeporeHHble peakiuu. Karanus u kaTanuzaropsl.

OObpaTtumble 1 HEOOpaTUMBbIE peakii. XUMHUecKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOro
paBHOBecus. DakTophl, BIMUSIOUIME HA IOJOKEHUE XMMUYECKOIO0 pPaBHOBECHS: TEMIIEpaTypa,
JTaBJICHUE W KOHIIEHTPAllMH BEUIECTB, YYaCTBYIOIMMX B peakuuu. [Ipunuun Jle [larense.

DOnextponutuyeckas auccouuanus. CunbHble W crnabble  AeKTponuThl. CTeneHb
nuccormanuu. Cpefa BOJIHBIX PaCTBOPOB: KHCIIOTHAs, HEHUTpasibHas, IIejaouHas. BogopoaHbii
nokazatenb (pH) pactBopa. 'maponus comneit. Peakiuy HOHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponeccel OKHCIIEHHS M BOCCTaHOBJEHUS. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIH. METO/I 3JIEKTPOHHOTO OaniaHca. DIIEKTPOJIU3 PACTBOPOB U PACILIIAaBOB BEILIECTB.

DKCIEpUMEHTAJIbHbIE METO/Abl HM3YUYEHHs] BEIIECTB U UX MPEBpALICHUM: pa3lioKeHUE
MEepOKCHJIa BOJOPOAAa B IMPUCYTCTBUM KaTalau3aTopa, MOJEIU KPUCTAUIMYECKHX PpEIIETOK,
MIPOBEJICHUE peaKUUid HMOHHOTO OOMEHa, OIpejesieHue CpeAbl PacTBOPOB C IMOMOIIBIO
WHANKATOPOB, U3YUEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakluu U
MOJIOXKEHNE XMMUYECKOTO PaBHOBECHSI.

Heopranuueckasi xummusi.

Ilonoxxenne HemerawioB B Ilepuoanueckoil cucreme XHMHYECKMX diemeHToB J[.M.
MeHnneneeBa M OCOOCHHOCTH CTpOSHHUS HMX aToMoB. Du3myeckue CBOWCTBA HEMETAJIOB.
AnnoTpomnusi HEMETaJUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdhopa u yraeposa).

Bonopon. Ilonydenue, ¢pusnueckue M XMMHYECKHE CBOMCTBA: PEAKIMU C METaIAaMH U
HEMETAJJIAMH, BOCCTAHOBUTENbHBIE CBOKCTBA. ['uapuabl. TONIMBHBIE 3JIEMEHTBHI.

lanorensl. Haxoxaenune B mpupoje, CocoObl MOMydeHHs, PU3NYECKUE U XMUMHUUYECKHE
cBoiicTBa. ['asoreHoBOIOpObl. BakHelme KHCIOPOACOACPKALINE COCIMHEHUS TaJOTCHOB.
JlabopaTopHbIe ¥ TPOMBIIUICHHBIE CITIOCOOBI MOTYYeHHsI TaloreHoB. [[prMeHeHne rajioreHoB 1 ux
COEIMHECHU M.

Kucnopon, o3on. JlabopaTtopHble W NPOMBINUIEHHBIE CHOCOOBI MOTYYEHHS] KUCIOPOa.
®u3znyecKre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCI0pO1a U 030HA. OKCHUIBI U TEPOKCUIBI.

Cepa. HaxoxneHue B TPUPOJIE, CIIOCOOBI MONYyYCHUS, (DU3MUECKHE U XUMHUECKHE
cBorictBa. CepoBomopon, cynbduasl. Oxcua cepri(IV), oxcun cepri(VI). Ceprucras u cepHas
KHCIOTHI U UX colu. OCOoOEHHOCTH CBOMCTB CepHOM KHCIOTHL. [lpuMeneHue cepsl u eé
COEIMHEHU M.
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A3oT. HaxoxnaeHue B TpUpoOJe, CHOCOOBI MOMy4YeHHs, (PU3UYECKHEe U XUMHUYECKHE
cBoicTBa. AMMHak, HUTPUAbL. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHHe a30Ta W €ro coeAuHEHHi. A30THBIC
yIoOpeHusl.

®dochop. Haxoxaerwe B mpupojie, COCOOBI MONydeHUS, (PU3MUSCKUE W XUMHUYCCKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kucinora u e€ conu. [Ipumenenue
¢dochopa u ero coequnenuit. PochopHbie ynoOpeHHs.

VYrinepon, HaxoxaAeHHWE B TMpupoje. AJUIOTpomHble Moaudukanuu. Duznueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaom. Okcun yriepona(ll), okeun
yrnepona(IV), yroneHas kucinora u €€ conu. AKTUBUPOBAHHBIN yroiib, aacopOius. OysuiepeHsl,
rpadeH, yriaepoiHble HAaHOTPYOKH. [IprMeHeHrne mpoCThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOIOM,
U €ro COCJUHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl NOJydyeHUs, (PU3MUECKHEe U XMUMHUYECKHE
cBorictBa. Okcua kpemuusi(IV), kpemHMEBass KUCIOTa, CHIMKATHI. [[puMEeHEeHre KpEeMHUS U €ro
coeauHeHuil. CTEKI0, ero NojlyueHue, BUIbl CTEKJIA.

[Tonoxxenne metannoB B [lepuoanueckoii cucreMe XUMHUECKUX 3J1eMEHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O01ue Gpuanyeckue CBONCTBA METAJUIOB.
[TpumeneHnue MeTaoB B ObITY U TexHUKe. CIIaBbl METAILIOB.

DIEKTPOXUMHUYECKUN Psii HAMPsDKEHUH MeTauioB. O01Ime crnocoObl MOydYeHUs METaJJIOB:
TUAPOMETAIUTYPTUsl, MUPOMETAIUTYPrus, dIeKTpomMeTatyprusi. [loHsiTHE 0 KOPpO3UK METAIIIIOB.
CriocoOblI 3a1IUThl OT KOPPO3HUH.

O6mas xapaktepuctuka MeTamuioB IA-rpynmsl [lepuonnueckoil CHCTEMBI XUMHUYECKHX
aneMeHToB. HaTpuii u kanuii: monmydeHue, GU3NIECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCJTMHEHUHN.

O6mas xapakrepuctuka metamioB I[A-rpynmser [leproandeckoil CUCTEMBI XUMHUYECKUX
9JIEMEHTOB. Maruuil v KaJlbluii: mony4eHue, pu3ndeckue 1 XUMHUIECKHUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX coequHeHUN. JKECTKOCTH BOIBI U CITOCOOKI €€ YCTpaHESHHUSI.

AnoMUHMI: TIONTydyeHue, pU3NYecKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA U €ro coeauHeHWi. AMQOTEpHbIE CBOWCTBa OKCHIAa W THUIPOKCHIA ATIOMHHHS,
TUAPOKCOKOMIUICKCHI ATFOMUHHUSI.

OOmass xapakTepucThka MeTalsioB mNoOounbix mnoarpymnn (b-rpymm) Ilepuoamueckoit
CHUCTEMbI XUMHYECKUX JIEMEHTOB.

DuU3NYECKUE U XUMMUYECKUE CBOMCTBA XpOMa M €ro coeAuHeHn. OKCUAbI U TUAPOKCHUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomatel U AMXpPOMATHI, UX OKUCIHUTEIbHBIC CBOWMCTBA.
[lonyyenue u npuMeHEeHUE Xpoma.

du3nyeckue M XUMHYECKHE CBOWMCTBA MapraHila ¥ €ro coeIuHeHuu. Baxneitmme
coenunenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranat kamus,
€ro OKHUCJIUTEIbHBIE CBOWCTBA.

duznuecKkre U XMMUYECKHUE CBOMCTBA )KeJle3a U ero coequHeHnu. OKCuabl, THAPOKCUIIBI U
conn xkene3a(ll) u xeneza(Ill). Ilonyuenne u npuMeHEHHE KeJie€3a U €ro CILIABOB.

®u3nYecKre U XMMUYECKUE CBOMCTBA MeJIU U €€ coeuHeHnil. [loyyenne u npumMeHeHne
MEIH U €€ COEIUHEHUI.

[unk: momyuyenue, Gpusnyeckue 1 XMMUYECKHE CBOMCTBA. AM(pOTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCHJIA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne NuHKa U ero COeIMHEHNN.

DKCTepUMEHTaIbHBIE METO/Ibl M3YyUCHHSI BEIIECTB M UX MPEBPAILEHUI: U3ydeHHe 00pasiioB
HEMETAaJUIOB, TOpEeHue cephl, ¢ocdopa, xKene3a, MarHusl B KUCIOPOJAE, M3YUEHUE KOJUICKITUH
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«MeTannel U CIUIaBbl», B3aMMOJEHCTBUE IIEJIOYHBIX U IIETOYHO3EMETbHBIX METAJUIOB C BOAOU
(BO3MO’KHO HCITI0JIb30BAHUE BUJICOMATEPUAIIOB), B3aUMO/ICHCTBUE IIMHKA U JK€JI€3a C pacCTBOpaMU
KHCIIOT U IIeJI0Yel, KaueCTBeHHbIE peaklMu Ha HEOpraHWYeCKHWe aHWOHbI, KATUOH BOAOPOJA U
KaTHOHBI METAJJIOB, B3aUMO/ICHCTBHE THAPOKCUIOB allFOMUHUS U IMHKA C PACTBOPAMHU KHUCIIOT U
1IeJI04YeH, peIIeHHE IKCIIEPUMEHTANIbHBIX 3a71a4 10 TeMaMm «[ anoreHs», «Cepa u €€ Coe IUHEHUS,
«A30T 1 dochop U UX coenUHEHUs», «MeTauibl INIaBHBIX NOArpynm», «MeTalibl TOOOYHBIX
MOATPYIII.

XUMHUS U )KU3Hb.

Ponp xumuu B obecrieueHUN YCTOWYMBOTO pa3BUTHA desioBeuecTBa. [loHATHE 0 HAyUHBIX
METO/1aX TIO3HAHUS U METOJOJOTUU HAYYHOTO UCCIeI0BaHusl. HaydHble MPUHIIUITEI OpraHU3aIiu
XUMHUYECKOTO TPOU3BOACTBA. [[pOMBITIUIEHHBIE CTIOCOOBI TOJIYYCHHS BOXKHEHIINX BEIHICCTB (Ha
MpuMepe TMPOU3BOJICTBA aMMMaKa, CEPHOM KHCIOTHL, MeTaHosa). [IpOMBINUIEHHBIE CIIOCOOBI
MIOJIyUEHUSI METAJUIOB M CIUIAaBOB. XHMMMYECKOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpelbl U €ro
nocnencTsus. Ponb xumun B o6ecrieueHnu SHepreTHIecKoil 0€30MacHOCTH.

XumHsi U 370pOBbe uelioBeka. JlekapcTBeHHble cpeactBa. [IpaBuna wucnoiab30BaHUs
JIEKapCTBEHHBIX IIpenapatoB. Poibs XuMun B pa3BUTUU METUIIMHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBku. Ponb xuMun B obecriedeHUH
MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapdromepHbie cpenacTBa. bertoBas xwmmms. IlpaBuima OGe3omacHOro
WCIIOJIb30BaHUs MIPETNapaToB OLITOBOM XUMUH B MIOBCEHEBHOM KU3HU.

XUMUS B CTPOUTEIILCTBE: BAKHEHININE CTPOUTEILHBIC MaTEPHAIIBI (IIEMEHT, OSTOH).

XuMHsI B CETBCKOM X03siicTBe. OpraHuvecKue u MUHEpaIbHBIC YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHAITbI, KPACKH, CTEKIIO, KepamuKka. MaTepuasl s
3neKkTpoHuku. HanotexHonoruu.

Pacuérturie 3amaun.

PacuéTpl: Macchl BeriecTBa Wik 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i o0bEMY OJIHOTO M3 YUYAaCTBYIOLIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOJIMYECTBa
BEIIIECTBA) TPOJAYKTOB PEAKIUH, €CIIU OJIHO W3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OAHO W3 BEIIECTB JaHO B BHJE PacTBOpa C
onpeAea€HHON MacCOBOM JOJi€d pPacTBOPEHHOIO BEIIECTBA, MACCOBOW IO M MOJISIPHOM
KOHIICHTPAllMU BEIIECTBA B PACTBOPE, AOJH BbIXOAA MPOAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmu3zanus MeXMnpeaAMETHBIX CBSA3EH MPH U3y4eHUH OOIIeH M HeOpraHU4eCKOW XMMHU B
11 xmacce oCymiecTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHATUHN, MPUHATHIX B OTAEJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSATHUS: SIBJICHHE, HAaydyHbIH (akT, TUMoTe3a, TeOpHs,
3aKOH, aHajh3, CHHTE3, KilacCU(UKAIKs, TMEepPHOAUYHOCTh, HAOIIOJCHHE, W3MEPEHHE,
9KCIIEPUMEHT, MOJIeJIb, MOJICIMPOBAHNE.

®usuka: Marepus, MHKPOMHD, MAaKpPOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUl YpPOBEHb, BEIECTBO, TENO, O0BEM,
arperaTHoe COCTOsSIHUE BEIIECTBA, UACaTbHbIN Ta3, ((PU3NUecKre BEeTUYUHBI, €MHHUIIBI U3MEPEHUS,
CKOpPOCTb, 3HEPIrHUs, Macca.

buonorust: kinerka, opraHusM, OJKocucTema, Ouocdepa, meTabonu3M, MaKpo- U
MUKPODJIEMEHTBI, OENKH, KHUPBI, YIIEBOJbI, HYKICHHOBBIE KHUCJIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.
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Feorpa(plm: MHHCPAJIbl, TOPHBIC ITIOPOJHI, ITIOJIC3HBIC HCKOIIAEMBIC, TOILNIMBO, PCCYPCHI.

TexHoorus: XuMH4IeCcKas MPOMBINIJICHHOCTb, MCTAJLUTYPTHA, CTPOUTCIbHLIC MAaTCPUAJIBI,
CEIBCKOXO3SIHUCTBEHHOE IMPONU3BOACTBO, NHIIEBAA IMIPOMBIINUICHHOCTD, (bapMaHeBTI/ILIeCKaH
MNPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npenaparos, IPpOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.
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IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBEeTCTBUH € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpEe IHUYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MPEIMETa «XUMHS» Ha YPOBHE CPETHETr0 00IIeTro 00pa30BaHMUs BBIICICHBI
CJIEJYIOIIME  COCTAaBIIAIOIIME: OCO3HAHHUE OOYYAIOUIMMUCA  POCCHHMCKON  Ipa)IaHCKOM
UACHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOONPEACIICHHIO;
HaJiuyuMe MOTHMBAallMM K  OOYYEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOYyYarommxcs
PYKOBOJCTBOBATLCSl MPUHATHIMU B OOIIECTBE MpaBUJIaMH M HOPMaMHU IOBEJICHHUS; HaJIH4YUe
MIPABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYphI; CHOCOOHOCTh CTaBUTh LIEJH U CTPOUTH KU3HEHHBIC
IUIaHBL.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS IpeIMeTa «XUMHUs» OTPaxaroT CPOPMHUPOBAHHOCTH
OTIbITA TTO3HABATEIIFHON M TPAKTUYECKOM JEITEIHbHOCTH 00YYAIOUINXCS B IPOIIECCe peaTn3aIlii
00pa30BaTEIbHON AEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS IpeIMeTa «XUMHUs» OTPaxarT CPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIFHON M MPAKTUYECKOH JEITEIHPHOCTH O0YYAIOUIMXCS B TPOIIECCe peaTn3aIlii
00pa30BaTeNIbHON JAEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS:

0CO3HAHMS O0YYAIOIIMMHUCS CBOMX KOHCTHTYIIHOHHBIX MPaB U 00sS3aHHOCTEH, YBAXKCHHS K
3aKOHY U NPaBOMOPSAKY;

MPEICTaBICHUS O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTHU MPH CO3IaHUHM yIEOHBIX MPOEKTOB,
peleHnn y9eOHbIX U MO3HABATEIIBHBIX 3a/1a4, BHIOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMSI, IOTUKY U apryMEHThI IPYIUX
NIPU aHAJIM3€ PA3ITUYHBIX BUJOB YU€OHOH 1eATENbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILEHUS K MCTOPUYECKOMY M HAaydYHOMY HACJEIUI0 OTE€YECTBEHHOMH
XMMUHY;

YBaKEHHsI K TPOIIECCY TBOpYECTBA B OOJACTH TEOPUU W TPAKTHUECKOTO MPUIIOKCHHUS
XMMHHM, OCO3HaHMS TOTO, YTO JaHHBbIE HAyKH €CTh pe3ylbTaT UINTENbHBIX HaOII0AeHui,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYyAa YUEHBIX U PAKTUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHUBOB B IIOJYyYECHMH M IIOCIEIYIOLIEM aHalu3e
MHpOpPMAIUU O IEPEOBbIX JTOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 MTOBE/ICHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIMH, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHsI, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OLI€HMBAaTh CBOE IMOBEAECHHWE M IOCTYNKM CBOMX TOBApHILEH € MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPbI 310POBbSI:

MOHUMaHMs LIEHHOCTEeH 310poBoro u Oe3omacHoro oOpas3a >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3NYECKOMY U TICUXHUECKOMY 3/10POBBIO;
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coOuoieHus MpaBUi 0€30MacHOro OOpaIleHUs] C BELIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYJIOBOM J€ATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TMpaBWJ HWHAUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBE/ICHUS B CUTYyallUsIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOIEH;

OCO3HAHMS TOCIEJACTBUI W HENPUSATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHHUS alIKOTOJIA,
HApPKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEI0BAaTENbCKOW J1€ATEIbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUMH MPaKTUYECKUX 3aJad COIMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaxX CBOETo0 Kjacca, IIKOJIbl);

HMHTEpeca K MPaKTUYECKOMY M3YYeHHIO Tpod)eccHil pa3lnuyHOro poja, B TOM 4YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XXEHUS K TPYAY, JIOJAM TPYyJa U Pe3yJbTaTaM TPYIOBOH JAESATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MH/AMBUIYaIbHOM TpaeKTOpUK 00pa3oBaHus, Oyayiei
npodeccuy U peanuzaliii COOCTBEHHbBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB M MOTPEOHOCTEH 00111eCTBA;

6) IK0JIOrHYECKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH IeJIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MOHUMAaHHMS TJI00aJTBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIeM, BIUSAHUS YKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTHU HCTIONB30BAHUS JOCTHKEHUN XUMHH JJI PEIICHUS BOIIPOCOB
paLMOHAIBHOIO IPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMPHUATHS JEHCTBUI, MPUHOCALIMX BpEll OKpYKaIoLeH NPUPOAHON cpene,
YMEHHS MPOTHO3UPOBATH HEOIArOMPHUSATHBIE HKOJIOTHMYECKHUE TMOCIEACTBHS MpPeaNpUHUMAEMbIX
JEUCTBUN U NIPENOTBPAILATD UX;

HaJu4usl PA3BUTOIO SKOJOTMYECKOI'O0 MBIIUICHHS, 3KOJOTMYECKON KyJIbTYpbI, OIbBITA
NEATEIbHOCTU  SKOJIOTMYECKOW HAaNpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
M103HABaTEIbHON, KOMMYHUKATHBHON M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoOuu;

7) IEeHHOCTH HAY4YHOI0 NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu H
0OIIEeCTBEHHOMN MPAaKTUKH;

MOHUMaHHUA CcHelIM(DUKM XUMHUH KaK HayKH, OCO3HaHMA €€ poid B (OPMHUPOBAHUHU
palMOHAIBLHOIO0 HAYYHOTI'O MBILIUIEHHUS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYXKaroIIeM
MUpE KaK O €IWHCTBE IMPUPOJBI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelieHny IpoobJieM COXpaHEHUs IPUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH MJiI COBPEMEHHOW LMBHUIM3ALMU: B €€
T'YMaHHCTUYECKOIN HAIpaBIE€HHOCTH U BaXXHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepUabHOM
KYJIbTYpBbI, B pELIEHUH INI00AJIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYeCKOW, TMUIIEBOM M HKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUHM MEIULIUHBI,
00eCTIeYeHNH YCIIOBH YCHEIIHOTO TPYAa U KOJOTHUECKH KOM(POPTHOM KHU3HH KKIOTO YJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJOB II03HAHMS,
UCTIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHUS IS
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aHanmu3a U OOBSCHEHMS SIBICHUHM OKPYXKAIOIIET0 MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHI,
YMEHHUS JieTIaTh 000CHOBAaHHBIC 3aKIIOUEHHS HA OCHOBE HAayYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO TIOJTYYESHHUS IOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CAMOCTOSITENIFHO UCIOIb30BATh XMMUYECKHE 3HAHMS IS peIeHHsI TpooiieM
B PEaJIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIIBCKOM A TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMH TI0 XHMHH B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTAMY;

MHTEpeca K 0COOEHHOCTSIM Tpy/la B pa3IMYHbIX cepax mpophecCHOHATBHON e TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPAaMMBI 10 XMMHU Ha YPOBHE CPEIHETO
o0mrero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble s (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYYaIOMIMXCS MEKAMCLUIUIMHAPHBIC
(MeXnpeaMeTHbIC) O0IIEHAYIHBIC TOHATHUS, OTPAYKAIOIINE IETOCTHOCTh HAYYHOU KapTUHBI MUPA
U cnenu(uKy METOA0B MTO3HAHHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEUIECTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTeMA, HAyYHbIH (akT, MPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOIIOACHNE, N3MEPEHHE, SKCTIEPHUMEHT H JPYyTrHe);

yHUBEpCallbHble ~ y4yeOHble  JeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHMKATHBHBIE,
peryasTuBHbIe), obOecrneunBaromue (popMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH |
COLIMAJILHOW KOMIIETEHIIMH 00YYarOIINXCS;

CHOCOOHOCTh  OOYYaIOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLHMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YyHUBEpCaJbHbIE Y4eOHbIE ICHCTBUS B IO3HABATEIBHOH W
COLMAJIbHOW MPAKTHUKE.

MertamnpeMeTHbIE pPEe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAJIbHBIMH y4eOHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSIMHU.

I[Ho3naBaTebHBbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

1) 6a3oBbIe JIOTHYeCKHUE JIeiicTBUS:

CaMOCTOSITENILHO (pOopMyMHpOBaTh U AaKTyalTU3UpPOBaTh NPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENIEIIATh e JeATeIbHOCTH, 3a/laBas TMapaMeTpbl U KPUTCPUH HMX JIOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIISAMUA;

HCIIOJIB30BAaThL IIPpU OCBOCHUH 3HaHUHI HpI/IéMI)I JJOTUYCECKOI'O MBIINIJIICHUA: BBIACIATH
XapakTepHble TMPU3HAKM TOHATHUII M yCTaHaBIMBAaTh HUX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIUC TOHATHUSA TJIA 06’b$ICHeHI/I$I OTACIBbHBIX (1)aKTOB n ﬂBHeHHfI;

BBIOMPATh OCHOBAHUS M KPUTEPHUU TSI KIaCCU(DHUKAIIMN BEIIECTB U XUMUYCCKUX PEAKITU;

yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKAY N3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYCCKUC PACCYKACHUSA (I/IHZ[YKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHsSI B PaCCMATPHUBAEMBIX SIBICHHSIX, ()OPMYJIMPOBATH BHIBOJBI U
3aKJIFOYEHUSI;

INPUMCHATH B IPOLECCC MO3HAHUA HCIIOJIB3YECMBIC B XUMHUH CHMBOJMYCCKHUC (3HaKOBI)Ie)
MOJIENH, MPe0OpPa30BBIBATh MOJICIBHBIC MPEICTABIICHUS — XUMHUYECKUH 3HAK (CMMBOJI) JIEMEHTA,
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XxuMudeckass (¢GopMmyna, ypaBHEHHME XUMHUYECKOM peakuud — TMpH pPELIeHUH Yy4eOHbBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a7a4, IPUMEHITh Ha3BaHHbBIE MO/IEJIbHBIE TIPEICTABICHUS AJIs
BBISIBIICHUS XapaKTE€PHbIX PU3HAKOB U3y4aeMbIX BEIECTB U XMMUUYECKUX PEaKIUil.

2) 0a3oBble HCCJIEA0BaTEIbCKHE AeHCTBHS:

BJIaIETh OCHOBAMU METOJ/I0B HAYYHOI'O IIO3HAHUS BEIIECTB U XMMUUYECKUX PEaKLInii;

¢dbopMynMpoBaTh €M M 3aJauyd  MCCIENO0BaHMS, HCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSATENIEHO C(POPMYTUPOBaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
1U1st POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJA/IeTh HaBBIKAMU CaMOCTOSATENBHOIO IUIAHUPOBAHUS U IPOBEACHUS YYECHMUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM IPOLECCa, CAMOCTOSATEIBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (GopMyaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OMBIT YYEHUYECKONW MCCIICIOBATEIbCKOM W TIPOEKTHOW JCSTEIbHOCTH,
IPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [IO3HAHHUS.

3) paGora ¢ ungopmaumeii:

OPUEHTUPOBATbCSA B pa3jIM4YHBIX HCTOYHUKAX HHPOpMaUUU (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHUYECKOTO COJEpXaHuWs, CIpaBOYHbIE TmocoOusi, pecypcel MHTepHera),
aHaJIU3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUI0B U (GOPM NPEACTABICHUS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSITh pa3IUYHbIE METOIbl MPH TOUCKE U OTOOpe
uHpopMalnn, HEOOXOJUMOH JUTsl BBITOJIHEHUS YUeOHBIX 33]1a4 ONpeieIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUSA WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY HpeCcTaBiIeHUs UH(OPMAIMU (CXEMBI,
rpaduKu, TuarpamMMbl, TaOIUIIBI, PUCYHKH U APYTHE);

UCIOJb30BAaTh HAYYHBIH fA3BIK B KadecTBE CpEACTBA IpHU paboTe C XUMHUYECKOH
uHpopMalMel: MPUMEHATh MeEXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYeCKUe) 3HAKU M
CUMBOJIBL, HhOpMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHUBEPCAJbHbIE Y4eOHbIE TeCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI B XOJI€ 1Uajora /Uiy TUCKYCCHUH,
BBICKA3bIBaTh UJICHU, q)OpMYJII/II)OBaTI) CBOM MPECATIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIATh C IPE3CHTALIMECH pPE3yJIbTAaTOB IO3HABATEIBHON IEATEIBHOCTH, IMOJYYCHHBIX
CaMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU  BBIIOJHEHHM XUMHUYECKOIO
HKCHEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4yaeMbIX BEILECTB,
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peanu3anuy y4eOHOTO MpOEKTa, M (POPMYIUpPOBaTh BBIBOJBI IO pe3yibTaTaM HPOBEAEHHBIX
HCCIEeI0OBAaHUH IMyTEM COIJIaCOBaHMS MO3ULNIN B X0A€ 00CYX/IeHUsI U OOMEHA MHEHUSIMH.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBbHBIE y‘-leﬁHbIe JeHCTBUA:

CaMOCTOSITENIbHO IJIaHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEIbHYIO JESTEIBHOCTD,
ompenensas e€ Leau M 3aJaud, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
IpeIaraéMblii alNropuT™M JCHCTBHI NPU BBHINOJIHEHUH Y4E€OHBIX M MCCIIEIOBATEIbCKHUX 3aj1ad,
BbIOMpaTh Hanbosee 3(HPeKTUBHBIN cIOCO0 MX pEeLIeHHs ¢ YYETOM IMOJIy4eHHUs HOBBIX 3HAHUN O
BEILIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JISSTEIBHOCTH HAa OCHOBE CaMOaHaIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAaMMbI [0 XUMHUHM Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero o0mero oOpa3oBaHUs BKIIOYAIOT CHEMUPUIESCKUE M y4eOHOro mpeameTa
«X¥WMHsD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI IEHCTBUI MO OCBOCHHIO, HHTEPIIPETAIUU H
HpeO6pa30BaHI/IIO 3HaHI/H>'I, BUABI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA W IIPUMCHCHUIO
3HaHuU B Pa3sIMIHBIX y‘-Ie6HI)IX CUTyalusaX, a TaKKC B PCAJIbHbIX XW3HCHHBIX CUTYyalHAX,
CBSI3aHHBIX C XUMHEH. B iporpaMme 1Mo XUMUH TPEIMETHBIE PE3YJIbTAThI MPEICTABICHBI IO F01aM
HU3y4EHUSL.

10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaxaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYCHUH OPTAaHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECTIEYCHUH YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA B PEIICHUH
po0GJIeM 3KOJIOTHYECKON, SHEPreTHUECKON U MUILEBON 0€30MacHOCTH, B Pa3BUTHH MEIULIUHBI,
CO3JaHUM HOBBIX MaTEpHasiOB, HOBBIX MCTOYHHUKOB SHEPTUH, B OOECIECUEHUU PALMOHAIBLHOTO
MIPUPOIOTIONB30BaHMSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTYPHI UEIOBEKa, a TAKKE
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpejie;

BJIQJICHUE CHCTEMOM XHMMHYECKUX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBONOJIAraIoIIne
TIOHATHUS — XUMUYECKHUHN DJIEMEHT, aTOM, SIIPO U 3JICKTPOHHAS 000JI0YKa aToMa, s-, p-, d-aTOMHBIE
opOUTaNM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUS aTOMa, THOpUAM3AIUs aTOMHBIX OpOUTANe,
HOH, MOJIEKYyJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIIECHHUS, XMMHUYECKas
CB$I3b, MOJIb, MOJISIPHAS! Macca, MOJIIPHBINA 00BbEM, YIIIEPOJHBIN CKeNleT, PyHKLINOHAbHAS TPYIIA,
paaukai, CTPYKTypHble ¢GopMynbl (pa3BEPHYThIE, COKpAIEHHBIC, CKEIETHBIC), H30MEpUs
CTPYKTYpHasi ¥ NPOCTPAaHCTBEHHAs (F€OMETpPUUECKas, ONTHUUECKAs), U30MEPBI, TOMOJIOTMYECKUN
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOJ- U a30TCOAEp alllhue OpPraHu4YeCKHe COETUHEHMUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbIE COECIUHEHNUS; TEOPUH, 3aKOHBI
(mepuonuueckuii 3akoH J[. M. MenzaeneeBa, Teopusi CTpPOEHHUSI OpraHMYECKUX BemecTB A. M.
BytnepoBa, 3aK0H COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U NIPEBPAILEHUS SHEPTUH ITPU
XUMHUYECKHX PEeaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUH, MUPOBO33PEHUECKHE
3HaHUS, JIeXkKalIMe B OCHOBE NMOHMMAHUS NPUUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBIICHUU;
MPEACTABICHUS O MEXaHM3MaxX XUMHUYECKUX PEaKIUid, TEPMOIUHAMUYECKUX M KUHETHUUECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMHOM BIIUSIHUU aTOMOB U TPYIIl aTOMOB B MOJIEKYJax
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(MHOYKTUBHBIA U Me30MepHbIH 3 dexTsl, opueHTanTsl I u Il pona); dpakTonsoruyeckue cBeeHUs
0 CBOICTBax, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOJIb30BAHUM BAXKHEMIIMX OpraHMYECKHX
BEIIECTB B OBITY M MPAKTUUYECKOW JIEATEIBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX
XMMHUYECKOT0 IPOU3BOJCTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJIA, IEpPepadOTKU HEPTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBISABIIATh XapaKTEPHbIE NPU3HAKU NOHITUN, YCTaHABIINBATh
HX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATHSA IIPU OMMCAHUU COCTABa, CTPOCHHUS U
CBOWCTB OPraHUYECKHX COCIUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUI:

WCIIO0JIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUYECKHX BEILECTB;

COCTaBJIATh YPABHEHUSI XUMUYECKHUX PEAKLIUNA U PaCKPBIBATH UX CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHCa 3THX peakLui,
peaxiuii HFOHHOTO OOMEHa MMyTEM COCTAaBJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

U3rOTABIIMBATh MOJIETM MOJIEKYJl OpraHMYeCKHX BEIIECTB [UIsl WUIIOCTPALMU HX
XUMHUYECKOI'O U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHU: YCTaHABIMBATH MPUHAIIICKHOCTD U3YYCHHBIX OPTaHUYECKUX
BEIIECTB [0 UX COCTaBY M CTPOEHUIO K OMPEENEHHOMY KJIacCy/TpyIiie COeJUHEHH, 1aBaTh UM
Ha3BaHus No cucreMatnueckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC Ha3BaHUS
JUISL OTZAETIBHBIX MPEACTABUTENEH OPraHNnYeCKUX BELIECTB (ITHIIEH, alleTUJIEH, TOJIYOJ, [NIULEPHH,
STUJICHTJIUKOJIb, (PeHo, GopManbiaeru, aeTaibAeru, alleTOH, MypaBbuHas KUCIO0Ta, YKCYCHAas
KHCJIOTa, CTEapUHOBAs, OJEUHOBAsl, MaJbMUTUHOBAs KUCJIOTHI, IJIMIMH, AJaHWH, MajbTO3a,
(GbpyKTO3a, aHWINH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OIpPEAENATh BHUJ XUMHUYECKOW CBSI3M B OpPraHMYECKHX
COEIMHEHUAX (KOBAJICHTHAs U MOHHAs CBA3b, G- U TM-CBSI3b, BOJAOPOJHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiectB A. M. bytiepoBa mist 00bsiCHEHHS] 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpOEHHE, (UIUYECKUE U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
aJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKaJHECHOB, AJKHMHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, TU- U TIOJIUCAXaPUIIOB),
WUIIOCTPUPOBATh T'EHETHUYECKYI0 CBSI3b MEXKIYy HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIHi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHUPOBAHHOCTh yMEHHUS TOATBEP)KIAaTh HAa KOHKPETHBIX IpHMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHUYECKHMX COECJUHEHHM OT KpaTHOCTH M THUIIA
KOBAJICHTHOMH CBSI3U (G- U T-CBSA3H), B3AUMHOTI'O BJIHMSHHS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh yMEHHS XapaKTEepPU30BaTh HCTOYHHUKH YIIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro TMepepaboTKH W MPAKTUYECKOe MPUMEHEHUE
MIPOAYKTOB NepepadoTKH;

c(OpMUPOBAHHOCTh BJAJECHHUA CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaX
NO3HaHUS — HAONIOIGHUH, W3MEpPEHUH, MOJEITUPOBAHUM, OHKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHATH 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATH OCHOBHBIE  ONEPALMU  MBICIUTEIBHOU
NEeSATENbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, 000O0IleHHE, CHCTEMaTH3alllio, BBISBICHUE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH — JI U3YUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUM;
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c(hOpMUPOBAHHOCTh YMEHU: BBISIBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSMU U
NPEICTaBICHUSAMH JIPYTMX €CTECTBEHHO-HAyYHBIX TIPEAMETOB Juii 0Oojiee OCO3HAHHOTO
MOHMMAHUS CYIIHOCTH MaTepuajbHOr0 €JUHCTBA MHpPA, UCIIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHHYECKON XUMHUU AJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUH, UMEIOIUX €CTECTBEHHO-
HAYYHYIO TIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJAUTH pacdy€Tbl MO XHUMHUYECKUM Qopmynam U
YPaBHEHUSM XUMHUYECKUX PEAKIUil C HCIOJb30BaHMEM (PU3MUECKUX BeIUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOpPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOH (POpMysbl BEIIECTBa MO M3BECTHHIM MACCOBBIM JIOJIIM
XUMHYECKHX 3JIEMEHTOB, MTPOYKTaM CTrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AaHAJIU3UPOBATH M OLEHUBATh C MO3ULIUN
9KOJIOTUYECKON 0e30MacHOCTH MOCJIEACTBUS OBITOBON M NPOM3BOJCTBEHHOH JEsTEIbHOCTH
YeJIOBEKa, CBSI3aHHOW C MepepabOTKON BEIIECTB, WCIONB30BATh IOJIYYCHHBIC 3HAHHS IS
MPUHSITHUS TPAMOTHBIX PELICHHM MPoOIeM B CUTYalIUsAX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
9KCIIEPUMEHT (ITOJIyYEHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHBIE pEaKIIUU
YIJI€BOJIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPraHUYECKUX BEIIECTB, PELICHHUE
IKCIIEPUMEHTANILHBIX 33/1a4 110 PACTIO3HABAHUIO OPTAaHMYECKUX BEIIECTB) C COOIIOICHIEM MTPABHIT
0e30macHOro oOpalieHusl ¢ BELeCTBAaMHU U J1aOOpaTOpHBIM 000pYyJOBaHHEM, (OPMYIUPOBATH
1eJdb HCCIAEAOBAaHUSA, NPEIACTABIATh B pa3iuuHOM (opme pe3ynbTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHUM:

co0o1aTh MpaBUiIa HKOJOTHMYECKU LIEJIecOO00Pa3HOro IMOBeIeHUs B ObITY U TPYJOBOM
JeSATENbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 3J0pOBbs, OKpYXarolled NpHUpOJIHON cpenbl U
JOCTHKEHHS €€ YCTOHYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO IEWCTBHS HA JKUBBIE OPTraHU3MBI ONpEIETEHHBIX
OPraHU4YeCKUX BEUIECTB, MOHUMAas cMbIci noka3arens [1/IK;

aHANIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHUS  OpPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJICHHOCTH ¥ B OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IIEJICHANIPABICHHBIA MOWCK XHUMHYECKOM
uH(pOpMallUK B Pa3IMYHBIX MCTOYHWKAX (HaydyHas W yuyeOHO-Hay4yHas JTUTepaTypa, CpeacTBa
MaccoBoil uwHpopManuu, VHTEpHET W Jpyrue), KPUTHYECKH aHAJTU3UPOBATH XUMHUYECKYIO
nH(popManuio, nepepadaTeiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBUU C TMOCTABICHHOW Y4eOHOM
3aJa4ueil.

11 KUIIACC

[IpenMetHbIe pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHu4eckasi XuMus» OTpa)xaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHHI: O MaTePUATBHOM EUHCTBE MUPA, 3aKOHOMEPHOCTIX
¥ TI03HABAEMOCTH SIBJICHUI TIPUPOJIBI, O MECTE U 3HAUCHUH XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECHEUYECHHWH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUU MPOOIEM SKOJOTHYECKOM,
SHEPreTUYeCKOM M TMUIIEeBOM O€30MacHOCTH, B pa3BUTHH MEIHUIMHBL, CO3JaHHMHM HOBBIX
MaTepuasoB,  HOBBIX  HCTOYHHUKOB  JSHEpPruuM, B  OOECHEYEHHH  PalMOHAIbHOIO
IPUPOIOTIONB30BaHUS, B JOPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyIbTYphl YETIOBEKA, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeEIe;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraroume
MOHATUS — XUMUYECKUI DIIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI, SJIEKTPOHHAs! 000JI0UKa aToma, S-

p-, d-aromHBIE OpOWTAN, OCHOBHOEC W BO30YXKIEHHOE COCTOSIHHSI aToMma, THOpHAM3AIUSL
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aTOMHBIX oOpOWTaneil, WOH, MOJEKyJda, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUSI, XUMHUYECKass CBsI3b (KOBAJICHTHAs, HWOHHAs, MeETaJuIMuecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKAsl PEIIETKa, XUMUYECKAsl PEaKIMsi, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJUTHYECKAs JTHUCCOLMALUs, CTEIEeHb JUCCOLMALMK, BOJOPOAHBIM  IOKa3aTeb,
OKHCIIUTEIh, BOCCTAHOBUTEID, TEIUIOBOW 2(PPEKT XUMUIECKON PEaKIiH, CKOPOCTh XUMHYECKON
peakuuy, XUMHYECKOEe paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHS BJICKTPOIUTHYECKOM
auccouranuu, nepuoauyeckui 3akoH /.M. MenneneeBa, 3aKOH COXpPaHEHHs] MAacChl BEILIECTB,
3aKOH COXPAaHEHMsI M MPEBPALICHUS] dHEPrUd MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAHMUS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABICHUS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM YpPOBHSX; MPEICTABICHHUS O MEXaHU3MaX XUMUYECKHX
peaKuuii, TEPMOJAMHAMHYECKHUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHUS, O
XMMHUYECKOM PaBHOBECHH, PACTBOpAX M TUCHEPCHBIX cUCTEMaX; (aKTOJOTUYECKUE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYUYCHUU M OE30MaCHOM HCIOIh30BAaHUHM BAKHEHIIMX HEOPTraHUYECKHX
BEIIECTB B OBITY W TMPAKTUYECKOW [EATEIbHOCTH YeJIOBEKAa, OOIIMWX HAyYHBIX MPUHIIAIIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHITHH, YCTAHABIIMBATh
WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS IMPU OMUCAHUH HEOPTraHUYECKUX
BEILIECTB U UX MPEBPAILECHUN;

c(OpPMHUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYI) CHMBOJIMKY JJISI COCTABIICHUS
(dbopMynl BeUIECTB M YpaBHEHUH XHUMHUYECKUX pEaKUUd, CHUCTEMaTHYECKYl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTDb YMEHHUS OIPEACIISITh BaJIGHTHOCTh U CTEMEHb OKUCJICHHS XUMHUYECKUX
3JIEMEHTOB B COEJIMHEHUSX, BUJ XMMHYECKON CBA3M (KOBaJeHTHas, MOHHAs, MeTaJlIMuecKas,
BOJOPOJIHAS ), TUTT KPUCTAJUTHUECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSACHITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMHUYECKON CBSI3M U TUNA KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIM M JOHOPHO-aKLENTOPHBIN
MeXaHU3MbI 00pa30BaHuUsl KOBAJTCHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHH: KJIaCCU(UIIMPOBATH: HEOPraHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XUMHMUYECKHE PEAKIMH MO Pa3JUYHbIM MpPU3HAKaM (YHMCIY UM COCTaBy pearupyrouux
BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu, H3MEHEHHIO CTENCHEeW OKHCIICHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTaju3aTtopa U APYTrHe); CaMOCTOSITEIBHO BBHIOMPATh OCHOBAHUS W
KpUTEpUU JJI KIacCU(PUKALIUY U3Y4aeMbIX BEIIECTB U XUMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHS PpACKpbIBaTh CMBICT Tepuoauyeckoro 3akona JI. .
MenzeneeBa M JIEMOHCTPUPOBATH €ro  CHCTEMAaTHU3HPYIOUIYIO, OOBSCHUTENIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaATh AJICKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XAMUYECKUX JJIEMEHTOB IMEpBOro—4eTBEPTOro mnepuojoB Ilepuoamyeckont cucremsr JI.M.
MenpeneeBa, UCNOJb3Yys MOHATUSA «IHEPreTUYECKUE YPOBHU», «IHEPIreTHUUECKUE MOAYPOBHUY,
«s-, p-, d-aTOMHBIE OPOUTAIINY, «KOCHOBHOE U BO3OYKIEHHOE IHEPTreTUYECKUE COCTOSTHHS aTOMaY;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COSAMHEHMI 1O
nepuonam u rpynnam Ilepnoauueckoit cucremsl . . Menaeneesa, BaeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEPHU30BATh (OMHUCHIBATH) OOIIME XUMHUUECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'E€HETHYECKOW CBSI3HM MEXKIY

21



HEOPraHMYECKMMM BEUIECTBAMM C IIOMOUIbI0 YPABHEHMHM COOTBETCTBYIOIIHMX XHUMHUYECKHX
peakuuii;

c(OpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MocpeCTBOM COCTABJICHHUS AJIEKTPOHHOI'O OajlaHCa 3THUX peakLui; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX IOJHBIX M COKpPAIUEHHBIX HOHHBIX YypaBHEHUH; peakuuil
TUAPOJIN3A; PeaKiuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEPE TUAPOKCOKOMILJIEKCOB ILIMHKA U
AJTIOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKHUX XapAKTEPUCTHK, XapakKTep H3MEHEHHS CKOpPOCTH
XMMHUYECKON PEaKIMU B 3aBUCHMOCTH OT PA3IMUYHBIX (PAaKTOPOB, & TAKKE XapaKTEepP CMELICHHS
XUMHUYECKOTO PAaBHOBECHsI TIOJ] BIIMSHUEM BHEITHUX Bo3aercTBui (puHIiun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh XUMUYECKHE PEaKILIUH, JeKaIIUe B OCHOBE
MPOMBIIIICHHOTO TOJyYeHHUsS CEpHOW KHCIOThI, aMMHaka, OOIIMe HaydyHbIe TNPUHIINIIBI
XUMHUYECKHX MPOU3BOJACTB; II€JIECOO0PA3HOCTh NPHUMEHEHHUsI HEOpPraHMYeCKHUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3pE€HUSI COOTHOLLIEHHS PUCK-TI0JIB3a;

c(hOopMUPOBAHHOCTD BJIQJICHUS CUCTEMOM 3HAHUI O METO/IaX Hay4HOTO TO3HAHUS SIBJICHUI
MIPUPO/IbI — HAOIIOACHHE, U3MEPEHHE, MOJICIIUPOBAHNE, IKCIIEPUMEHT (PEaIbHbII U MBICTICHHBIH ),
UCIIOJB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUA MPUMEHITb OTH 3HAHUSA IpU
SKCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEIIECTB M JUIsI OOBSCHEHUS XUMUYECKUX SIBJICHMIA,
HUMEIOLIUX MECTO B IPUPOAE, TPAKTUIECKOMN AESITEIBHOCTH YEJIOBEKA U B TIOBCEJHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATUSMHU U
MPEICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IMPEIMETOB il 0ojee OCO3HaHHOIO
MMOHUMAHHUS MAaTePUAIIbHOTO €MHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS IIPOBOAUTH PACUETHI: C UCIIOJIB30BAHUEM MOHATHI «MaccoBas
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIPHAsI KOHIEHTPALIMSI»; MAacChl BellecTBa WK 00bEMa rasa no
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BbEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIMU
BEIIECTB; TEIUIOBOTO Y PeKTa peakunu; 3HaYeHUS BOJJOPOTHOTO TIOKA3ATEISI PACTBOPOB KHCIIOT U
miesioueld ¢ M3BECTHOM CTEMEHBI0 AMCCOIMAlMM; Macchl (00bEMa, KOJIMYecTBa BELIECTBA)
IIPOJYKTA pEaKlnu, €CJIM OJHO M3 UCXOAHBIX BELIECTB JaHO B BUJE PacTBOpA C ONpPEAEIEHHON
MacCOBOM J0J1eil pacCTBOPEHHOTO BEILIECTBA MJIU JIaHO B U30BITKE (MMEET MPUMECH); TO0JIM BhIX0/1a
MPOJYKTa peakinu; 0OBEMHBIX OTHOIICHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO TUIAHUPOBATh W MPOBOJIUTH XUMHUECKUH
AKCIIEPUMEHT (MPOBEACHNUE peaKlUuii HOHHOTO0 0OMEeHa, MOATBEPKIEHUE KaueCTBEHHOI'O0 COCTaBa
HEOPraHMYECKHUX BEILECTB, ONPEACICHUE CPEABI PACTBOPOB BEILIECTB € MOMOILBIO HHANKATOPOB,
U3Y4YE€HHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKLUH, pEIICHHE
AKCIIEPUMEHTANBHBIX 3a7au Mo TemaMm «Metamib» U «HemeTtamnsl») ¢ coOnrogeHneM MpaBHil
6e30macHOro oOpaleHus ¢ BeIleCTBAaMU M JIAOOpaTOpHBIM 000pyIOBaHHEM, (HOPMYIHPOBATH
[EeNb WCCIENOBaHMs, NPEACTABIATh B pa3IMuHOW (QOpMe pe3ylnbTaThl SKCIEPUMEHTA,
aHAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: COOIIOAATh MpaBUiIa MOJIB30BAHUSA XUMUYECKON TOCYI0H U
n1ab0paTopHBIM 000PYAOBAaHUEM, OOPAIICHHS C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMU 110
BBINOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJOIMUECKH 11e1€CO00Pa3HOr0 MOBEICHHS
B OBITY M TPYyIOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/10POBbs, OKpY)Karollen
MPUPOJHOM Cpelbl M JOCTHMKEHUS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBaThb OIACHOCTH
TOKCHUYECKOrO0 JEHCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIECIEHHBIX HEOPraHUMYECKHUX BEILECTB,
noHumasi cMmbici nokazaress [1TIK;
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c(OpPMUPOBAHHOCTh YMEHHIi: OCYIIECTBIATH IICJICHANIPABICHHBI MOUCK XUMHYECKOU
nHPOpPMAIIMK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBori uH(popmanuu, WHTEpHET W Jpyrue), KPUTHUYECKH aHATU3HPOBATH XUMHUYECKYIO
nH(popMaInio, nepepadaThiBaTh €€ U HUCIOIB30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMH
3aJaucH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrporetibie | Ipaxtireckie o0pa3oBaTe/bHbIEC
padoThI padoTbI pecypesI
Paznen 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XUMUM
[IpenmeT oprannueckoi xumuu. Teopus
1.1 CTPOCHMSI OPraHU4ECKUX coequHeHni A. M. 8
bytneposa
Hroro no pazneny 8
Pa3nea 2. YrieBogopoasl
)1 [IpenenpHbIE YIIIEBOJOPOIBI — AJIKAHBI, 5
LMKJIOAJTKaHbI
9 HenpenenbHble yriieBog0opO/Ibl: alIKEHBI, 14 1
aJIKa/IMeHbI, aJIKUHBI
23 ApomaTudeckue yrieBoA0pOAb! (apeHbI) 8
”4 IIpupoiHbIE NCTOUYHUKH YTIEBOLOPOIOB U UX 4
nepepaboTka
2.5 ["anoreHnpon3BOHBIE YTIEBOIOPOIOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciaopoacoaepxaiue opranndeckne coeuHeHust

3.1

Crnuptsl. @eHon

11
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KapOonunbHbIC COeTUHEHUS: aTbACTH/IBI 1

3.2 keToHbl. KapOoHOoBbIe KUCIOTHL. C10KHBIE 21
s¢upsl. XKupsi

3.3 VriaeBoanl 9
Hroro no pazneny 41
Pa3nea 4. Aszorcoaeprkaniue opraHu4ecKue coeJuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12
Hroro no pazneny 12
Paszgea S. BbicokoMO/IeKRyJJISIpHBbIE COeIMHEHU S

5.1 BBICOKOMOJIEKYIIIPHBIE COCTMHEHUS 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aesioB H TeM nudposBbie
Ne ni/m P KonTpoabnbie  IlpakTnueckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Pasnen 1. TeopeTnueckue 0CHOBBI XMMHUH
Crpoenue atoma. [lepuoandeckuii 3aKoH U
1.1 [lepuoauyeckas cucTeMa XUMHYECKUX 9
snemenToB J[. . MenneneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 |
’ BEILIECTB
1.3 XUMUYECKUE peaKIuu 19 1 3
Hroro mo pazgeny 39
Pa3neua 2. Heopranmueckasi xuMmust
2.1 Hemeramier 31 1 3
2.2 MeTaimisl 23 1 2
Hroro no pazgeny 54
Pa3pea 3. XuMus 1 ;Ku3HL
31 MeTtoabl moO3HAHUSA B XUMHAH. XUMHSI U 9
’ JKU3Hb
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8
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IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacos JJIeKTPOHHbIE
Nen/m | Tema ypoka Konrtpoasnsie | IlpakTnuyeckue Aara tudponsre
Bcero H3y4YeHHs1 | 00pa3zoBaTe/IbHbIC
padoThI padoThI pecypesI

[IpenmMer u 3HaYeHHE OpPraHUYECKON

| XHUMHH, IPEJACTABICHUE O 1 bu6nunorexa LIOK
MHOT000pa3uu OPraHu4eCcKuX https://myschool.edu.ru/
COCUHEHUN
DNEKTPOHHOE CTPOCHUE aTOMa

) yriepojia (OCHOBHOE U BO3OYXIEHHOE 1 bubnmoreka [JOK
cocTostHUs ). BaneHTHBIE BO3MOYKHOCTH https://myschool.edu.ru/
aToMa yriepojia
XuMmunyeckas CBs3b B OPraHUYECKUX

3 COoeTMHEHMAX. MeXaHU3MBbI 1 bubnunorexa LIOK
00pa3oBaHUsI KOBAJIEHTHOH CBSI3H, https://myschool.edu.ru/
crocoOBI pa3pbiBa CBA3EH

4 Teopust CTpOeHUsI OPraHUYECKUX | bubnnorexa [HOK
coenuHenui A. M. bytieposa https://myschool.edu.ru/
Bunel nzomepun: cTtpykrypHas,

5 IPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE | bubnuorexa [IOK
3¢ (deKThl B MOJIEKYIaX OPraHu4YeCKUX https://myschool.edu.ru/
COEUHEHUN
[IpencraBnenue o Ki1acCUPUKALUU U

6 cUCTeMaTHuYecKass HOMEHKJIaTypa 1 bubmmorexa HOK

(IUPAC) opranndeckux BelECTB

https://myschool.edu.ru/
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7 Knaccudukauus peakuuii B bubnmoreka [JOK
OpPraHNYeCKOW XUMUU https://myschool.edu.ru/
2 CuctemaTuzanus ¥ 0000IIeHUe 3HAHUH bubnuorexa [JOK
Mo TeME https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psiJl, 001Ias
9 dbopMyIia, HOMEHKIIATypa U U30MEPHsI, bubnnoreka [JOK
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHHE MOJIEKYII
10 du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [IOK
AJIKAHOB https://myschool.edu.ru/
HaxoxneHnue ajikaHoB B IpUPOJIE.
bu6nunorexa LIOK
11 CrniocoOblI MoTydeHus: U MpUMEHEHUe
https://myschool.edu.ru/
aJIKaHOB
uknoankanel: oommas Gopmyna,
HOMEHKJIATypa U U30Mepus,
bu6nunorexa LIOK
12 O0COOCHHOCTH CTPOSHUS U XUMUYECKHUX
. https://myschool.edu.ru/
CBOMCTB, CITOCOOBI TIOJIYICHHS 1
MpUMEHEHNE
Pemenue pacuérHbix 3a1a4 Ha
orpeziesieHne MOJIEKYIIPHON (HOPMYIIbI
13 OpPraHWYEeCKOro BEIIECTBA M0 MaCCOBBIM bubnmoreka [JOK
JOJIIM aTOMOB AJIEMEHTOB, BXOAAIINX B https://myschool.edu.ru/
ero coctaB. CucremaTuzanus u
0000111eH1e 3HAHUIT 110 TeMe
AJKEHBI: TOMOJIOTUYECKHH psiJi, 001Ias
bu6mmorexa LIOK
14 dbopMyia, HOMEHKJIATypa, IEKTPOHHOE

U NIPOCTPAHCTBEHHOE CTPOEHUE

https://myschool.edu.ru/
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Mosiekyn. CTpyKTypHasi ¥ LUC-TpaHC-
U30MEPHUsI ATIKEHOB

15 ®duU3nUeCcKre U XUMHUYECKHUE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBusio MapkoBHHKOBA https://myschool.edu.ru/
16 CniocoOsI MoTy4YeHus: 1 TPUMEHEHNE bubnnoreka [JOK
AJIKEHOB https://myschool.edu.ru/
[Ipaktuyeckas padota Ne 1 o reme
" bubmuorexa [IOK
17 [lonmyyeHue 3THIIEHA U U3yYEHUE €ro
o https://myschool.edu.ru/
CBOICTB
Pemenne pacy€THbIX 3a1a4 Ha
18 orpesiesieHue MOJIEKYISIPHOU (hOPMYITBI bubnnorexa [OK
p yip pMy https://myschool.edu.ru/
OpraHNYeCcKOro BellecTBa
AJIKaJTUeHbI: COTPSIKEHHEIE,
19 M30JMPOBAHHbIC, KYMYJIHMPOBAHHbBIE bubmmorexa OK
p » KyMyJHp ’ https://myschool.edu.ru/
Oco0eHHOCTH AIEKTPOHHOTO CTPOSHUS
20 XHUMHUYECKUE CBOMCTBA CONMPSIKEHHBIX bubnuorexa [IOK
JUCHOB https://myschool.edu.ru/
)1 CriocoOBbI MOJTydeHUs U IPUMEHEHUE bubmmoteka [IOK
aJKaguCHOB https://myschool.edu.ru/
AJKWHBI: TOMOJIOTHYECKHUH psiji, 001Iast
” dbopMyia, HOMEHKJIATypa, IEKTPOHHOE bubnmorexa LIOK
U IPOCTPAHCTBECHHOE CTPOCHUE https://myschool.edu.ru/
MOJIEKYI, (hU3HUeCKHre CBONCTBA
. bu6nunorexa [IOK
23 XHWMHYECKUE CBOMCTBA AJIKMHOB
https://myschool.edu.ru/
24 KauecTBeHHbIE peaKMy Ha TPONHYIO bubnnoreka [JOK

CBA3b

https://myschool.edu.ru/
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25 CrniocoOblI osTy4eHus: U IpUMEHEHUe bubnmoreka [JOK
AJIKUHOB https://myschool.edu.ru/
%6 Pemenue 3anay: pacu€rsl 1o bu6mmoteka [IOK
YPaBHEHUIO XUMUYECKON PEaKINU https://myschool.edu.ru/
7 CucremaTusamus 1 00001IeHNe 3HAHUH bubnuorexa [IOK
[0 TeME https://myschool.edu.ru/
ApEHBI: TOMOJIOTUYECKUHN PsilI, oO1ast
dbopMmyna, HOMEHKIATypa. DIEKTPOHHOE
I P Bbu6morexa IIOK
28 Y TIPOCTPAHCTBEHHOE CTPOEHUE
https://myschool.edu.ru/
MOJIEKYJI O€H30J1a U TOJyoJIa, UX
¢du3nueckre CBOUCTBA
79 XUMHUYECKUE CBOMCTBA aPEHOB: bubnuorexa [IOK
peakuuy 3amMeleHus https://myschool.edu.ru/
XHUMUYECKUE CBOMCTBA apPEHOB:
bubnunorexa LIOK
30 peaKkIuu NpUCOETUHEHUS, OKUCTICHUE
https://myschool.edu.ru/
TOMOJIOrOB OeH30I1a
31 OCco0CHHOCTH XUMHUYSCKUX CBOMCTB bubnuorexa [IOK
cThpoia https://myschool.edu.ru/
Pemienne pacu€THbIX 3a1a4 Ha
32 ompeieNieHue MOJICKYIIPHON GOpMYIThI Bubmaorexa ITOK
P Y pMy https://myschool.edu.ru/
OpPraHWYECKOI0 BEIECTBA
1 Crioco0sbI MoJTydeHus U TIPUMEHEHUE bu6mmoteka [IOK
apeHoB https://myschool.edu.ru/
34 ['eneTnyeckas CBS3b MEXKIY bubmmorexa [IOK
pa3Iu4YHBIMHU KJIaCCaMU YIIIEBOLOPOILOB https://myschool.edu.ru/
Pacué€rbl 0 ypaBHEHUSAM XUMUYECKHUX
N bubnuorexa [IOK
35 peakuuii. CucteMatusanus u

000011IeH1E 3HAHUN 110 TEME

https://myschool.edu.ru/
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16 [Tpuponusiii ra3. [lonyTHble HEQTIHBIE bubnmoreka [JOK
rassl https://myschool.edu.ru/

37 KameHHbIi1 yroib ¥ mpoOyKThI €T0 bu6mmoteka [IOK
nepepadboTku https://myschool.edu.ru/
Hed1b 1 criocoOs1 €€ mepepaboTku.

38 [IpuMeHeHne TPOIYKTOB IepepadOTKU bubamorexa LOK

https://myschool.edu.ru/

HeTH

39 ['eneTnyeckas CBA3b MEXIY bubnnorexa [IOK
pa3IUYHBIMU KJIACCAMU YIIIEBOJLOPOLOB https://myschool.edu.ru/
l'anorenonpon3BoHbIE

40 YTIIEBOLOPOAOB: DJIEKTPOHHOE bubnnorexa [HOK
CTPOCHUE; PEaKI[MU 3aMEIICHUS https://myschool.edu.ru/
rajoreHa
JleiicTBue 11e104Ueit Ha

41 rajoreHIpou3BoAHbIe. B3aumoaencreue bubnnorexa [HOK
JIATAJIOT€HAJIKAHOB C MarHUeM U https://myschool.edu.ru/
IUHKOM

4 CucremaTuzaius 1 00001IeHue 3HAHUN bubmuorexa [IOK
no pazzaeny "Yriaeoaopoabl" https://myschool.edu.ru/

43 KonTtponbHas pabota no Teme bubnuorexa [IOK
"Yrnesogopoibr" https://myschool.edu.ru/
[IpenenbHBIE OAHOATOMHBIE CTUPTHI:
TOMOJIOTHYECKHI psij1, oOmas popmyina,

44 CTpOCHHUE MoneKyJII), I/IBOMepI/I}I(,b Y bubmorexa HOK

https://myschool.edu.ru/

HOMEHKJIaTypa, Ki1accuukamus,
¢du3nueckne CBOWCTBA

45 XUMHUYECKUE CBOMCTBA MPEIEIIbHBIX bubnuoreka [IOK

OJIHOATOMHBIX CITUPTOB

https://myschool.edu.ru/
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CrniocoOblI MosTy4eHus: U IpUMEHEHUe

bu6nunorexa LIOK

46
OJHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
[IpocTeie 3¢upbl: HOMEHKIATYypa U
P $up P bubnuorexa [IOK
47 U30MepHsl, 0COOEHHOCTU (PUBNYECKUX U
. https://myschool.edu.ru/
XUMUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:
bubnunorexa LIOK
48 ATUJIEHTJIMKOJIb U TIIUMLEPUH, UX
. https://myschool.edu.ru/
dusznyecKkre 1 XUMHUYECKUE CBONCTBA
49 CnocoOsI oTy4YeHus: 1 TPUMEHEHNE bubnnoreka [JOK
MHOT'OATOMHBIX CIIUPTOB https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYJIBL,
. bubnuorexa [IOK
50 buszndeckue cBorcTBa. TOKCHIHOCTD
https://myschool.edu.ru/
dbenona
. bubnuorexa [IOK
51 XuMudeckue cBoiicTBa (heHoa i
https://myschool.edu.ru/
57 CrniocoOblI MoTy4eHus: U MpUMEHEHUe bubnuorexa [IOK
dbenona https://myschool.edu.ru/
[IpaxTueckas padora Ne 2. Pemenue
bu6nunorexa LIOK
53 HKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
" " https://myschool.edu.ru/
CrupTsl ¥ PeHOITBI
54 CucremaTusamus u 00001IeHIe 3HAHUH bubnuorexa [IOK
10 TEME https://myschool.edu.ru/
AJbJeruibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOoeHHE KapOOHUILHOM TPYIIIBL; bubnuorexa [IOK
TOMOJIOTHYECKHUE PSIIBI, 001Ias https://myschool.edu.ru/
dbopMmyna, u3oMepusi 1 HOMEHKJIaTypa
56 ANBIETUIBI U KETOHBI: (PU3NIECKUE bu6mmorexa LIOK

CBOﬁCTBa; pe€aKuuu MpUuCOCANHCHUA

https://myschool.edu.ru/

33



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

57 Peaximu oxuciieHHs U KaueCTBEHHBIC bu6nunorexa LIOK
peakuuy anbIeru0B U KETOHOB https://myschool.edu.ru/
53 CriocoObI MoTy4eHUs albACTUIOB U bu6mmoteka [IOK
KETOHOB https://myschool.edu.ru/
OAHOOCHOBHBIE MpeeNIbHbIE
bu6mmoreka LIOK
59 KapOOHOBBIC KHCIIOTHI, 0COOCHHOCTH
https://myschool.edu.ru/
CTPOCHHUSI X MOJIEKYJI
W3omepus 1 HOMEHKIIaTypa
bubmmoreka [IOK
60 KapOOHOBBIX KHUCIIOT, UX (PU3UIECKUC
. https://myschool.edu.ru/
CBOMCTBa
61 XUMHUYECKUE CBOMCTBA MPEIEIIbHBIX bubnuoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbUHON
bu6mmoreka [IOK
62 KHUCI0Thl. MHOroo6pasue kapOOHOBBIX
https://myschool.edu.ru/
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEAEIIbHBIX
¥ apOMATHUYECKUX KapOOHOBBIX
63 I[I/Hfa OOHOBBIX, TU pOKCHKa 6:)HOBI)IX bubnmorexa [OK
P ’ P P https://myschool.edu.ru/
kucioT. [IpencraBureny BhICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOM3BOIHBIX KAPOOHOBBIX bubnmnoreka [JOK
KUCJIOT https://myschool.edu.ru/
65 CnocoObI MoTy4eHus: U IPUMEHEHUE bubmuoreka [IOK
KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
CnoxHbIe 3(DUPBI: TOMOJIOTHIECKUN
bu6mmoreka [IOK
66 psn, obmas hopmyiia, U3oMepus 1

HOMEHKJIaTypa

https://myschool.edu.ru/
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dusnueckue U XUMUYECKHAE CBOMCTBA

bu6nunorexa LIOK

67 3¢upos https://myschool.edu.ru/
Pemenne pacy€THeIX 3a1a4: 10

68 YPaBHEHUIO XUMUYECKOW PEaKIIMH, Ha bubnuorexa [IOK
ompeieNIeHue MOJICKYISIPHON POPMYIThI https://myschool.edu.ru/
OpPTraHWYECKOTO BEIIEeCTBA
[Ipaktuyeckas padota Ne 3. Perenune

69 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnnorexa [IOK
"Kap6oHnoBsie KUCIOTHI. CIIOXKHBIE https://myschool.edu.ru/
3¢upst"

70 XKupsr: ctpoenue, pU3NUECKUE U bubnuorexa [IOK
XUMHYECKHE CBONCTBA (TUAPOIIN3) https://myschool.edu.ru/
OcoOeHHOCTH CBOMCTB JKHUPOB,

71 cofepKalux OCTaTKU HENPEAeIbHBIX bubmorexa LOK

https://myschool.edu.ru/
KUPHBIX KUCTOT. XKUpbI B IpUpoe
Mplia Kak COJM BBICIIUX KapOOHOBBIX

7 KHCJIOT, UX MOIOIIEE JCUCTBHE. bubnunorexa LIOK
TlonaTne 0 CHHTETUYECKUX MOIOIITUX https://myschool.edu.ru/
cpeactBax (CMC)

['eneTnueckas CBsI3b yriI€BOAOPOIOB U
73 KUCJIOPOACOAEPKAIINX OPraHUYECKUX bubnnorexa HOK
https://myschool.edu.ru/
BEIIIECTB

74 Pacuérsl 0 ypaBHEHUSAM XUMUYECKHUX bubnuorexa [IOK
peakuun https://myschool.edu.ru/

75 CucremaTusamus u 00001IeHNEe 3HAHUH bubnuorexa [IOK

10 TEMC

https://myschool.edu.ru/
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OO01as xapaKTepucTHKa YTJIeBOI0B U

76 KJ1acCu(UKaIusl yriieBoaoB (MOHO-, T1 bubmorexa HOK
yr ’ https://myschool.edu.ru/
U TIOJIUCAaXapHUbl)
77 MoHocaxapuabl: pU3nYecKue CBOMCTBA bubnuorexa [IOK
U HaXOXJEHUE B IIPUPOLE https://myschool.edu.ru/
73 [IpumeHeHne roKo36l, €€ 3HAYCHUE B bub6nmorexa [IOK
JKU3HEAEATEIIbHOCTU OpraHu3Ma https://myschool.edu.ru/
Jucaxapunbl: caxapo3a, MajapT03a U
bubmmoreka [IOK
79 nakTo3a. HaxoxaeHnue B mpupojie u
https://myschool.edu.ru/
MIPUMEHEHHUE UcaxapujioB
[Tonucaxapuael: cTpoeHUE
80 MaKpOMOJIEKYJI, GU3UIECKUE U bubmmorexa [IOK
P Y, r https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
bu6mmoreka [IOK
81 [TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemenune pacueTHbIX 3a7a4 Ha
82 onpeleICHUE JOJIM BBIX0Ia IPOAYKTA bubnnorexa LHOK
p POAYK https://myschool.edu.ru/
peaKIuu OT TEOPETHUECKU BO3MOKHOTO
23 CuctemaTuzanus ¥ 0000IIeHUe 3HAHUH bubmuorexa [JOK
10 paszeiy https://myschool.edu.ru/
KoHTponbHas paboTa mo Teme
84 "Kucnoponcoaep:xaiiue opraHudeckue bubamorexa [HOK
p " P P https://myschool.edu.ru/
COCMHEHUS
AMUHBI: KJ1accuuKaims, CTpoeHue
85 MOJIEKYJI, oOmas popmyna, nzomepust bubnnorexa HOK
Y PMYIa, ? ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (PU3NIECKUE CBOWCTBA
26 XUMUYECKUE CBOMCTBA aT(paTHUSCKIX bubnuoreka [IOK

AMHWHOB

https://myschool.edu.ru/
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AnnnuH: CTPOCHHUEC aHUJINHA,

bu6mmoreka LIOK

87 0COOCHHOCTH XUMHYECKHUX CBOWCTB
https://myschool.edu.ru/

aHHWIIMHA

28 CrniocoOblI MoTy4eHus: U MpUMEHEHUe bu6mmoreka [IOK
annpaTUIEeCKNX aMHHOB https://myschool.edu.ru/
AMUHOKHCJIOTHI: HOMEHKJIATypa 1

29 u3zomepusi, pusnyeckre cBoicTBa. bu6nunorexa [IOK
OtnenbHbIE PEACTABUTEIH Ol https://myschool.edu.ru/
AMHHOKHCIIOT
XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT,

90 1uX OMOJIOTHYECKOe 3HAUCHHE bubmuorexa [JOK
aMUHOKHCIIOT. CUHTE3 U TUAPOIIU3 https://myschool.edu.ru/
TIeTITUIOB
benku kak mpUpOgHBIE TOJIUMEPHI; bubnnoreka [JOK

o1 CTPYKTYpBI O€JIKOB https://myschool.edu.ru/

92 XHUMUYECKHE CBOMCTBA OCITKOB bubmmorexa [IOK

https://myschool.edu.ru/

A3oTcoaepKaire reTepOIUKINIeCKIe

93 coearHeHus. HyKIIeMHOBBIE KUCIIOTHI: bubmmoteka [IOK
COCTaB, CTPOEHUE M OMOTOTHYECKas https://myschool.edu.ru/
POJIb
[IpaxTueckas padora Ne 4. Pemenue

94 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6mmoteka [IOK
"A30TCcoaepKalliue OpraHnyecKue https://myschool.edu.ru/
coequueHus"

95 [IpaxTueckas padora Ne 5. Pemenue bubmmorexa LIOK

SKCHICPUMCHTAJIBHBIX 3a/1a4 110 TCME

https://myschool.edu.ru/
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"Pacnio3zHaBaHre OpraHMYECKUX
coeaguHeHun"

KonTtponsHas paboTa mmo teme

96 "A30TCcoaepkalue oprannuaeckKmue 1 bubnnorexa [OK
P " P https://myschool.edu.ru/
COEIMHEHUS
OCHOBHBIE TOHITHUSI XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COCAUHEHUHN U | bu6nunorexa [IOK
METOBI UX CUHTE3a —II0JIUMEPU3 AL https://myschool.edu.ru/
Y TIOJIMKOH IEHCALUS
08 Ilnactmaccel. YTunuzanus u 1 bubmuorexa [IOK
nepepaboTKa MIacTuKa https://myschool.edu.ru/
99 DJ1acToMephl: HaTypAJIbHBIN 1 bubnuorexa [IOK
CUHTETHYECKHE Kayuyku. Pe3nna https://myschool.edu.ru/
BonoxkHa: HaTypaibHBIE,
bubnunorexa LIOK
100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 1
https://myschool.edu.ru/
[Tomumeps! ciennaabHOTO Ha3HAUCHUS
[IpaxTueckas padora Ne 6. Pemenue
bu6mmorexa LIOK
101 DKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1
" " https://myschool.edu.ru/
Pacno3naBanue miactMacc U BOJOKOH
O000111eHUE U CUCTEMATH3ALINS
butmmoreka [IOK
102 M3YyYEHHOT0 MaTepualia no TeMe 1
| " https://myschool.edu.ru/
BricokoMonekysipHbIe COeTMHEHUS
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbIe
n/n Tema ypoxa Bcero Konrponbneie | TpakTuieckue fdlsyqemm :)lﬁ[()l;l;osaTeanme
padoTbI padoTbI pecypesI

| Atom. CocTaB aTOMHBIX sJIEp. 1 bubnnorexa [JOK
XuMudeckui 35ieMeHT. M30Tombl https://myschool.edu.ru/

) CtpoeHue IeKTPOHHBIX 000JI0UYEK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIA https://myschool.edu.ru/

3 Krnaccudukanus XuMHIecKux | bubnnoreka [JOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTsI) https://myschool.edu.ru/

4 Pacnipenenenue 351eKTpOHOB 1O 1 bubnmoreka [JOK
ATOMHBIM OpOUTAISIM https://myschool.edu.ru/
DIIeKTPOHHBIE KOH(PUTYpaAIUK ATOMOB

5 3neM3{)TOB B OCHOEI){ON}III;I 1 bubmmorexa [IOK

. https://myschool.edu.ru/

BO30YKAEHHOM COCTOSTHUU

6 DIIeKTPOHHBIE KOHPUTYpaAIIUX HOHOB. | bubnmnoreka [JOK
DIIEKTPOOTPULIATEILHOCTh https://myschool.edu.ru/
Ilepuoauueckuii 3aKOH U

. Ilepronuueckas cucTeMa XUMUYECKUX 1 bubnunorexa LIOK
anemenToB /1. Y. Menpaeneesa, CBA3b C https://myschool.edu.ru/
COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB

2 XUMUYECKHUX DJIEMEHTOB M 00Pa3yeMbIX 1 bubmuorexa [IOK

VMU IIPOCTHIX U CIIOKHBIX BEIIECTB 110
rpyIIaM ! nepuoaam

https://myschool.edu.ru/
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Cucremarusanusa U 00001eHre 3HAHUNA

pacTBOpEHHOTO BelecTBa'", "MoJIIpHas
KOHLeHTpanus"

9
o TeMe
Bunsl xumudeckont ¢Bs13u. MexaHU3MBI
10 o0pa3oBaHusi KOBAJIEHTHOM CBSI3U. bubnuorexa [IOK
Bonopoanas cBsizb. MexMoIeKynsipHbIe https://myschool.edu.ru/
B3aUMOJICCTBHUS
BasieHTHOCTD U BaJ€HTHBIE
1 BO3MOHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJH C UX https://myschool.edu.ru/
T€OMETPHUUECKUM CTPOCHHUEM
12 IIpencraBineHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHUAX: COCTAaB U HOMEHKIIATYpa https://myschool.edu.ru/
BemiecTBa MoJIEKyJISIPHOTO U
13 HEMOJICKYJIAPHOTO CTPOCHUS. THIIBI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://myschool.edu.ru/
BEILIECTB
IlonsiTHE O IUCTIEPCHBIX CHCTEMAX.
bu6mmoreka LIOK
14 [IpencraBnenue 0 KOUIOUIHBIX
https://myschool.edu.ru/
pacTBopax
VlcTuHHBIE pacTBOPHI: HACBILIEHHBIE U
bubmmoreka [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb.
https://myschool.edu.ru/
Kpucrannoruaparst
16 CriocoObI BeIpaKeHUST KOHIICHTPAITUI bubmmoteka [IOK
pacTBOpOB https://myschool.edu.ru/
Pemenne 3aia4 ¢ ucnosnb3oBaHuEM
17 TIOHATHH ""MaccoBas J0JIS bubmuorexa [IOK

https://myschool.edu.ru/
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18 Knaccudukanusa u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHWYECKUX BELIECTB https://myschool.edu.ru/
19 CuctemaTusanus 1 0000IIeHUE 3HAHUI bubnuorexa [JOK
o TeME https://myschool.edu.ru/
KoHnTtponbHas paboTa mo TemMam
"Crpoenue atoma. [lepnonnueckuit
20 3akoH u [lepuonnueckas cucrema bu6mmoteka [IOK
XAUMUYECKHX 351eMeHTOB [[. 1. https://myschool.edu.ru/
Menneneesa", "CTpoeHue BeliecTna.
Mmuoroob6pasue BemiecTs"
Knaccudukanus XuMIUYECKUX peakiuii B
HEOPraHUYECKOU U OPraHU4eCKON
)1 XUMUU. 3aKOH COXPAHEHUS MacChl bubnmoreka [JOK
BELLECTB; 3aKOH COXPaHEHUS U https://myschool.edu.ru/
MpEeBpaIICHHUS IHEPTUU TPU XUMUUYECKUX
peaKIusax
” TemnnoBsie 3 PEKTH XUMHUIESCKUX bubnmoreka [JOK
peakumii. TepmoxumuyecKkue ypaBHEHUS https://myschool.edu.ru/
Bobruucnenus mo ypaBHEHUSIM
N bubnuorexa [IOK
23 XUMHUYECKUX PEaKLUUN U
https://myschool.edu.ru/
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XUMHUYECKOHN peakiuu, eé
bu6mmoreka [IOK
24 3aBHCHUMOCTD OT Pa3IUYHBIX (PAKTOPOB.
https://myschool.edu.ru/
Karanus u xatanuzatopsl
butmmoreka [IOK
25 ['omoreHHbIe ¥ T€TEPOreHHbIC PEAKIIUN

https://myschool.edu.ru/
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[Tpaktrueckas padora Ne 1 mo teme

bubnuoreka [IOK
26 "BnusiHue pa3inyHbIX PaKTOpOB HA i
o " https://myschool.edu.ru/
CKOPOCTb XUMHUYECKOU peaKIuu
7 OO6patuMble ¥ HEOOpaTUMbIE PEAKIIHH. bubnuorexa [IOK
XUMHUYECKOE paBHOBECHUE https://myschool.edu.ru/
[IpakTueckas padora Ne 2 o Teme
" bubnmoreka [JOK
28 BnusiHue pa3nuyHbix pakTopoB Ha
" https://myschool.edu.ru/
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
DNEeKTPOTUTHYECKAS TUCCOLMALIUS.
R bu6mmoreka LIOK
29 CunpHbIe U cl1a0ble AIEKTPOJIUTHI.
C https://myschool.edu.ru/
TEMEeHb TUCCOLUALINU
HNonuoe npoussenenue Boasl. Cpena
P pu bubmmoreka [IOK
30 BOJIHBIX pacTBOPOB. BogopoaHbIi
https://myschool.edu.ru/
nokasatensb (pH) pactBopa
I'maponu3 coneii. Peakiun,
31 I ofeKa}omI/Ie B pacTBOpax bubnnorexa [OK
P P P https://myschool.edu.ru/
AIEKTPOJIUTOB
[IpaxTueckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHU B PACTBOPAX buGnnorexa [IOK
"p p p https://myschool.edu.ru/
AIEKTPOJIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE
N bubnuoreka [IOK
33 peakiuu. BaxHelme oOKUCIUTENU U
https://myschool.edu.ru/
BOCCTAHOBUTEIHU
34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [IOK
HOHHOTO0) OanaHca https://myschool.edu.ru/
35 DIIEKTPOIN3 PACTBOPOB U PACILIAaBOB bubnnoreka [JOK

BCIICCTB

https://myschool.edu.ru/
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bubmmoreka [IOK

36 Penrenue 3agay pa3InyHBIX TUIIOB
p https://myschool.edu.ru/
bu6nunorexa LIOK
37 Pewienue 3aa4 pa3InyHbIX TUIIOB
https://myschool.edu.ru/
18 Cucrematuzanus 1 00001IeHIE 3HAHUA bubnuorexa [IOK
1o TeMe "XuMudeckue peakuu" https://myschool.edu.ru/
19 KonTponbnas paborta o reme bu6nunorexa [IOK
"Xumuyeckue peakuuu" https://myschool.edu.ru/
[TonoxeHue HEMETAIOB B
[Teproarueckoi cucTeMe XUMHUYECKIX
bu6mmoreka [IOK
40 anemenToB JI. 1. MennaeneeBa u
https://myschool.edu.ru/
0COOEHHOCTH CTPOCHUS UX ATOMOB.
®dusnyecKkue CBONCTBAa HEMETAJIIIOB
A1 AmnnoTponusi HeMeTauIoB (Ha IPUMEpE bubnmnoreka [JOK
KHCII0poJ1a, cephl, hocdopa u yrieposa) https://myschool.edu.ru/
47 Bonopona: nonydyenue, pusnueckue u bubanorexa [HOK
XHMHYECKHE CBOMCTBA. [ Mapu bl https://myschool.edu.ru/
["aymoreHbl: HAX0XICHHUE B TIPHPOJIC,
bu6mmoreka [IOK
43 CHOCOOBI MOTy4YeHuUs, PU3UIECKUE U
. https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxuenmue
44 KHACJIOPOACOAEPIKAIINE COEINHEHN bubmorexa LOK
p p https://myschool.edu.ru/
raJIOTCHOB
JlabopatopHble ¥ IPOMBIILIICHHBIS
45 CIOCOOBI MOJTyYEHHSI TaJIOTEHOB. bubnmoreka [JOK

HpI/IMeHCHI/IC TAJIOTCHOB U UX
COEIMHEHU

https://myschool.edu.ru/
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[Tpaktrueckas padota Ne 4. Permenue

bu6mmoreka LIOK
46 AKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME
" | https://myschool.edu.ru/
l"anmorensl
Kucnopon: mabopatopHbie u
47 MIPOMBIIIIEHHBIE CTIOCOOBI MOTYYEeHHUS, bubnmoreka [JOK
(bU3HYEeCKre U XUMUYECKHIE CBOMCTBA. https://myschool.edu.ru/
O30H. [IpumMeHeHue KUciIopoia u 030Ha
bu6nunorexa LIOK
48 OKcuapl U IEPOKCHIBI
g P g https://myschool.edu.ru/
bu6mmoreka LIOK
49 Pemenuie 3a1a4 pa3inyHbIX TUIIOB
https://myschool.edu.ru/
Cepa: HaxOX/ICHHUE B MPUPO/IC, CITIOCOOBI
P pup bu6nunorexa [IOK
50 MoJTy4eHUsI, PU3MUECKHE U XUMHUYECKHE
M https://myschool.edu.ru/
CBOICTBa
bu6mmoreka [IOK
51 CepoBoJ10po, CYIb(OHUILI
P AOpOJ, CynbhH https://myschool.edu.ru/
Kucnopoaconepxaniue coefuHeHUS
P P . N butmmoreka [IOK
52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOU
https://myschool.edu.ru/
KHCJIOTHI
[Tpaktuueckas padora Ne 5. Pemenue
bu6nunorexa LIOK
53 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
" .. " https://myschool.edu.ru/
Cepa u e€ coequHEeHUS
A3OT: HaXO0XKJICHHE B IIPUPOJIC, CIIOCOOBI
PP bubmuorexa [IOK
54 MOJTy4eHUs], PUINICCKUE U XUMUIECKHE
M https://myschool.edu.ru/
CBOMCTBAa. AMMMAK, HUTPHJIbI
Kucnopoaconepxaniue coefuHeHUS
P P . . bubnuoreka [IOK
55 azota. OCOOEHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://myschool.edu.ru/
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[IpuMeHeHue a3oTa U €ro COeIMHEHUM.

bu6nunorexa LIOK

56
A3oTHBIE y10OpeHus https://myschool.edu.ru/
®docdop: HaxXOXKIEHUE B IPUPOJIE,

57 crocoObI MOy4YeHus1, PU3NUECKue 1 bubnnorexa [OK
xumMudeckne cBoiictBa. dochuapt n https://myschool.edu.ru/
bochun

58 Oxcunst pocdopa, hocdopcoaepxarime bu6mmoteka [IOK
kucnotbl. Conu pochopHON KUCTOTHI https://myschool.edu.ru/

59 [Tpumenenue dhocdopa u ero bubnnoreka [JOK
coequHennit. Pochopueie ynodpenus https://myschool.edu.ru/
[Tpaktuueckas padora Ne 6. Pemenue

bu6nunorexa LIOK

60 HKCIIEPUMEHTAIBFHBIX 3a7a4 10 TEME

" " https://myschool.edu.ru/
A3zot u pochop u ux coequHEHUS
Yraepoa: HaXOXKJAECHHUE B IPUPOJIE,

61 AJUTOTPOTTHBIE MOTU(DUKAIINY; bubnuoreka [IOK
(bU3UYeCKre U XMMHUYECKHE CBOMCTBA, https://myschool.edu.ru/
IpUMEHEHHE
Oxcup yriepona(ll), okcun

62 TJie oyzrl(I\I/)) (OJI)LHasI KHCJIOTa U €& bubmmorexa [IOK
YHIepoa - IT https://myschool.edu.ru/
conu

63 Pemenue 3a1a4 pa3inyHbIX TUIIOB bubamorexa [IOK

adp https://myschool.edu.ru/
KpeMmHuuii: HaxokIeHUE B IIPUPOJE,
64 cr11)0c061,1 MIOJTyYEHUS (pusnzefkne u bubamorexa LHOK
i o https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpemaneBas bubnmnorexa [JOK

KHCJIOTa, CUIIMKAThI

https://myschool.edu.ru/
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[IpuMeHeHre KpeMHHUS U €ro

. bubnuoreka [IOK
66 coeauHenuii. CTEKII0, €ro MoJyuyeHue,
https://myschool.edu.ru/
BHJIBI CTEKIIA
bu6nunorexa [IOK
67 Pemienue 3aga4 pa3auyHbIX TUIIOB
https://myschool.edu.ru/
68 Cucremarusanusa U 00001eHre 3HAHUHA bu6nunorexa LIOK
o teMe "Hemeramasr" https://myschool.edu.ru/
Konrponsnas pabota o teme bubnnorexa [IOK
69 n n
Hemertamisr https://myschool.edu.ru/
70 AHanu3 pe3yabTaTOB KOHTPOIBHOM bubnnorexa [JOK
paboThI, KOPPEKIIUS OMIHUOOK https://myschool.edu.ru/
ITonoxeHne METAJIJIOB B
[Teproauueckoil cucteMe XUMUYECKUX
bu6mmoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS
https://myschool.edu.ru/
AIIEKTPOHHBIX 000J0YEK aTOMOB
METAJIJIOB
OO6mue ¢pu3ndecKue CBONCTBAa METaJIOB.
bu6mmoreka LIOK
72 [IpuMeHeHne MeTallIoB B OBITY U
https://myschool.edu.ru/
TEXHUKE
Bubnuorexa IIOK
73 CnuaBbel MeTaiioB. Koppo3us metaninon 1
https://myschool.edu.ru/
bu6mmorexa [IOK
74 Pemenne 3ama4d pa3an4HbIX TUIIOB
https://myschool.edu.ru/
DIIEKTPOXUMUYECKUN P HAPSHKEHUI
bu6nunorexa [IOK
75 MeTaioB. O61IHe crocoObl MOTyYeHUS
https://myschool.edu.ru/
METAILIOB
76 OO6m1as xapakTepucTuka MeTamioB [A- bubnnoreka [JOK

rpyms! llepruoauyeckoin cucteMsl

https://myschool.edu.ru/
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XHMHYECKHX 3JeMeHTOB. HaTpuii u
KaJluii: noiny4yeHue, Gusnueckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN

O6mras xapakTepucTuka Metamuios ITA-
rpymisl lleprnoanyeckoi cucreMsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

butmmoreka [IOK

77 .
KaJbLMI: MoTydyeHue, Gusndeckue u https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAUHEHUN
78 JKEcTKOCTh BOABI U CIOCOOBI €€ bubnuorexa [JOK
yCTpaHEHUS https://myschool.edu.ru/
79 AntoMuHU: ony4yeHue, Gu3ndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA, IPUMEHEHUE https://myschool.edu.ru/
AmdoTepHbIe CBOMCTBA OKCHIA U
20 TUIPOKCHUIA AIFOMUHUSA, bu6mmoreka LIOK
TUAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://myschool.edu.ru/
MpUMEHEHNE
bu6nunorexa LIOK
81 Pemenue 3aaau pa3inyHbIX TUIIOB
https://myschool.edu.ru/
[TpakTrueckas padorta Ne 7. Perenue
butmmoreka [IOK
82 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
" " https://myschool.edu.ru/
MeTtanibl TJIaBHBIX TOATPYIII
OO01mas xapakTepuCTHKa METAIIIIOB
23 no6ounbIx noarpynn (b-rpymm) bubnuorexa [IOK

[Teproanueckoil CUCTEMbI XUMHYECKHX
2JIEMEHTOB

https://myschool.edu.ru/
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dusnueckue U XUMUYECKHE CBOMCTBA

. bubnuoreka [IOK
84 XpOMa U €r0 COSMHEHUM, UX
https://myschool.edu.ru/
MPUMEHEHUE
Baxnelime coeMHEHNs MapraHIia.
butmmoreka [IOK
85 [lepmanranat kanus, ero
g https://myschool.edu.ru/
OKHCIIMTEIbHBIC CBOMCTBA
®duznuecKkue U XUMUYECKHUE CBOMCTBA
N bubnuorexa [IOK
86 JKesesa u ero coequHeHui. [lonyuenue u
https://myschool.edu.ru/
MIPUMEHEHHUE CIUIABOB KeEJe3a
%7 ®dusnuecKkue U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
MeJU U €€ COCIUHEHUM, X IIPUMEHEHUE https://myschool.edu.ru/
Du3nYeCKre U XUMUUYECKHE CBOMCTBA
28 [IMHKA ¥ €r0 COCANHECHUH, NX bubnunorexa LIOK
IpUMeHeHne. [ MIpOKCOKOMILIEKCHI https://myschool.edu.ru/
IIMHKA
[TpakTrueckas padota Ne 8. Permenue
bubmmoreka [IOK
&9 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
" " https://myschool.edu.ru/
MerTasibsl TOOOYHBIX TOATPYIIT
bu6nunorexa LIOK
90 Pemienue 3aga4 pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
O00011eHE U CUCTEMATH3ALINS
bu6mmorexa LIOK
91 M3Y4EHHOT0 MaTepHuasa 1o TeMe
" " https://myschool.edu.ru/
MerTanbl
Konrponsnas pabota o teme bubnnorexa [IOK
92 n "
MeTanasl https://myschool.edu.ru/
93 AHanu3 pe3yabTaTOB KOHTPOIBHOM bubnmnorexa [JOK

paboThI, KOPPEKIIUS OIIUOOK

https://myschool.edu.ru/
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Poisis xuMuM B 00ecIrieueHun

94 YCTOMUYMBOI'O pa3BUTHUS YEJIOBEUECTBA. 1 bubnmorexa [IOK
[loHsATHE O HAYYHBIX METOAAX https://myschool.edu.ru/
HCCIIEIOBaHUS BEILECTB
HayuHble MpUHIMITBEI OPTraHU3aLAN

95 XHMHYECKOr0 IIPOU3BO/ICTBA. 1 bubnnorexa [JOK
[TpoMBbIIITIEHHBIE CITOCOOBI MOTYYSHHS https://myschool.edu.ru/
BA)KHEUILIMX BELIECTB

96 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH 1 bubnmoreka [JOK
CpeAbl U €ro MOCIEACTBUS https://myschool.edu.ru/

97 XuUMUA U 300pOBBE YEIOBEKA. | bu6mmoteka LIOK
JlekapcTBEHHBIE CpPEICTBA https://myschool.edu.ru/

08 Xnmus iy, Pons XxuMun B 1 bubnunorexa LIOK
obecTieueHnH MUIIEBON O€30MaCHOCTH https://myschool.edu.ru/

99 KocMmernueckue u napproMepHbie | bubnuoreka [IOK
cpenctBa. beiToBas xumus https://myschool.edu.ru/
XuMus B CTPOUTENBCTBE. BakHelmne

100 CTPOUTEIBHBIE U KOHC MOHHBIE 1 bubmorexa HOK

p ThyKH https://myschool.edu.ru/
MaTepuaibl
XuUMUA B CETBCKOM XO35MCTBE.
butmmoreka [IOK
101 OpraHuyeckrue U MUHEpaIbHbIE 1
https://myschool.edu.ru/
ynoopeHus

102 CuctemaTusanus ¥ 0000IIeHUE 3HAHUI | bu6mmoreka [IOK

MO TeEME https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

o *YueOHuk: Epemun B. B. Xumus. Yrny6aennsiit ypoens. 10 kmacc. / B.B.
Epemun, H.E. Ky3pmenko, B.1. Tepenun, A.A. JIpo3nos, B.B. JIynun; noa
pen. B.B. JIynuna. — 6-¢ u3z., nepepad. — M.: lIpoda, 2019. — 446 c.

o Xwumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., [lpo3znos A.A., Jlynun
B.B.; nox penakuueii Jlynuna B.B., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe od1iecTBo «M3aaTenbCTBO
«[IpocBenieHue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIA

1. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas XuMus B TecTax, 3aadax,
ynpaxHenusax. 11 kmace» — M.: JIpoda, 2023 rox.

2. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YimakoBa «Xumus 11 kiacc:
KonTponbsHbie 1 mpoBepouHbIe paboThl K yueOHUKy». — M.: Ilpoda, 2021 r.
3. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura s yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

4. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.Brenenckas «Xumus 11 kmacc:
HacronpHas kaura muis yaurens». Yacts 2 — M.: [Ipoda, 2022 roz.

5. O.C.I'abpuensH, I1.B.Pemeros, 1.I".OcTtpoymoBa «3agauu 1o XUMHH U
cnoco0bl ux pemreHus» - M.: «poda», 2021rox.

6. B.I'. lenucoBa «Xumus 11 kjacc moypoyHble MIIaHbI O Y4€OHUKY

51



O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaa» Yuurens 2018ro.

7. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIuako «Tectrl mo xumuu 11 xiaccy, - M.:

Oxk3ameH, 2019r.

8. O.C.I'abpuensH, U.I'.OctpoyMoB «X IMHUYECKHI IKCIIEPUMEHT B 11Koje 11
kiacey; - M.: llpoda. — 2019 rom.

9. Epemun, B. B. Meroanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, B. 1. Tepenuna u ap. «Xumus. bazoblii

ypoBeHby. 10 kiacc / B. B. Epemun, B. 1. Maxonuna, O. 0. Cu-

MoHoBa, U. B. Epemuna, A. A. Jlpo3nos, 3. FO. KepumoB. —

M. : Ipoda, 2018 — 123, [5] c.
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmnoreka I{OK https://m.edsoo.ru

52


https://m.edsoo.ru/

53



