


Pabouas mporpamMmMa 3J€KTUBHOTO Kypca M0 XUMUHU « XUMUS B 33j1a4ax U yIpaxHEHUsIX» 1t oOydatomuxcs 11 kinacca
Ha YpOBHE cpeaHero odiero odpazoBanus papadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS ¢eaepalibHOil 00pa3oBaTEIbHON
nporpammel - cpenHero obuiero ooOpazoBanusAs(P@OIl COO), npeacrtaBieHHbIX B PDeaepanbHOM TOCYIapCTBEHHOM
oOpazoBarenbHOM crangapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHusi Yy4eOHOro mpeamera «XUMHUS» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoil denepanuu, peanusyromUX OCHOBHBbIE 00Opa30BaTENbHbIE MPOTPAMMBI, U
OCHOBHBIX MNOJOXeHMU «CTpareruu pasButhsa BocnuTaHus B Poccuiickoit ®enepanmu Ha nepuox ao 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YPOBHE YIIIYOJIEHHOTO U3YUYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOI'0 00pa30BaAHMS
yuamuxcs 11 xknaccoB. M3yuenue npeamera, peajiuzyeMoe B yCIOBUIX TU(DPEepeHIIPOBAHHOTO, MPOPUIBHOTO 00yUEeHHUS,
MPU3BAHO 00ECIIeUUTh 00IIe00pa30BaTEIbHYIO U O0IIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JIJIs
alanTaluy UX K ObICTPO MEHSIIOIIMMCS YCIIOBHSM KU3HU B COIIMYME, a TAKXKe JUIs IPOAOHKEHUs 00yUeHUs B OpraHu3ausix
npo(hecCHOHANBHOr0 00pa30BaHusl, B KOTOPBIX XUMHUS SIBISIETCS OJHON U3 MPUOPUTETHBIX AUCLIUILINH.

B nporpaMme 31€KTUBHOTO Kypca 0 XMMUU «XUMHUSA B 337a4ax U YIPAXKHEHUAX» HA3HAUEHHUE MOJTy4YaeT MOAPOOHYIO
WHTEPIIPETALUI0 B COOTBETCTBUU ¢ OCHOBoMoJiararomumu nojioxkeHusasMu @I'OC COO o B3auMoo0OyCIOBIECHHOCTH IIEJIEH,
COJIepKaHus, pe3yIbTaTOB 00YUYEeHMsI U TpeOOBaHU K YPOBHIO OATOTOBKHU BHITYCKHUKOB. CBHUIETEILCTBOM TOMY SIBJISIFOTCS
CJIEYIOIIME BHIMOIHIEMbIEC IPOrPAMMO MO XUMUH (PYHKIIHH:

e HH(QOPMALIMOHHO-METOJUYECKAsA, pealu3alusi KOTOpOl oOecnedyrBaeT MOJyYEeHHE MPEACTABICHHUS O UENsX,
COJIep KaHUM, OOIel cTpaTerun OOy4YeHHs, BOCIHMTAHMS M Pa3BUTHS OOYYalOIIUXCS CPEICTBAMM IpEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAsA, KOTOpas IMPENyCMAaTPUBAECT OMNpEIEICHUE: NMPUHLMUIIOB CTPYKTYPUPOBAHUSA U
NOCIIEI0BATEIbHOCTH U3YyUYEHHs Y4eOHOTO MaTepuaja, KOJIWYECTBEHHBIX M KAaYeCTBEHHBIX €r0 XapaKTEePHCTUK;



MOJXO0/0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJS M OLEHKH 0O0pa30BaTENbHBIX JIOCTUXKEHUMN
oOy4JaronMxcs B paMKax UTOrOBOM aTTecTanuu B (opMe eIMHOTI0 rocyAapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YUEHUSI XUMUU:

e YCTAHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJIEpXKaHUE, 00s3aTeIbHOE ISl U3YUYEHUS B paMKax OTJEIbHBIX
npoduie, mpexycMaTpuBaeT pacipeieleHle U CTPYKTYpPUPOBAHHE €ro MO KJIaccaM, OCHOBHBIM COJIEP>KATEIbHBIM
JUHUSM/pasziesiaM Kypca;

e JAET MpUMEPHOE paclpe/eeHre Y4eOHOr0 BpeMEHH, PEKOMEHIYEeMOTr0 JIJIsl U3YYECHHS OTJEIbHBIX TEM;

e IMpeUIaraeT MPUMEPHYIO MOCIEAOBATENBHOCTh M3YYEHHUS Y4EOHOro Marepuana ¢ YYETOM JIOTUKH IMOCTPOCHUS
Kypca, BHYTPUIIPEMETHBIX U MEXKIPEAMETHBIX CBA3EH;

e JAET METOJAMYECKYI0 MHTEpPIPETAlHWIO LeJIed U 33Ja4 W3y4YeHUs MpeaMeTa Ha yriayOln€HHOM YpPOBHE C y4ETOM
COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpPEIHEro oO0IIero oOpa3oBaHMs, COJEPIKATEIBHON XapaKTEePUCTUKU
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTEbHOW MPOrpaMMbl CPEHEr0 OOIIero oOpa3oBaHUs
(JIMTUHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), @ TAKXKE C YU4ETOM OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIBHBIX
NeUCTBUN 00y4aroIerocs o OCBOSHUIO COJIEpKaHUSI MpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMIM B MpPOrpamMMe 3JIEKTUBHOIO Kypca MO XUMUU «XUMUS B 33/1a4ax U YIPaKHEHUSIX»
MPEIyCMOTPEHA MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHHM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHusA. 3a MpeaesiaMu
YCTaHOBJICHHOW MPOTPaMMOM MO0 XMMHUH 00s513aTebHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAEpKaHMs SJIEKTUBHOTO Kypca
o XUMHUH «XUMUS B 33/1a4aX U YIPAKHEHUSIX» 0CTaETCsI BO3MOXKHOCTh BHIOOpA €r0 BApUaTUBHON COCTABIIAIOIIEH, KOTOpast
JTIOJKHA OTNPEIETSATHCS] B COOTBETCTBUM C HAITPaBJIEHUEM KOHKPETHOTO Mpoduiisi o0ydeHusl.

B coorBerctBuun ¢ konmentyainbHbiMH TonokeHusiMu PI'OC COO o Ha3HaueHMH NpPeaMETOB 0a30BOTO U
yrayOon€HHOTO YpoBHEH B cucteMme qudGepeHInpoBaHHOTO 00yUeHUS Ha YPOBHE CPEHETO OOIIEro 00pa30BaHUs XUMHUS Ha
YpOBHE YriayOJIEHHOrO M3y4Y€HHUs HANpPaBJICH Ha peau3alliio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaroM MOJyYeHHUs
XUMHUYECKOTO 00pa30BaHUs B paMKax U3YUEHHUS CIECIIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUUYECKUX TUCIUIUIMH B By3aX U
OpraHU3aIUsIX CpeIHero MpodecCUOHATLHOT0 00pa3oBaHus. B 3TOM CBSI3M H3yUEHHE AIEKTUBHOTO Kypca M0 XUMUHU « XUMHUSI
B 3a/ladyaX U YMNPOKHEHUSX» OPUEHTUPOBAHO MPEHMYIIECTBEHHO HA PACIIUPEHHE WU YriayOJeHHWE TEOPETUUYECKON W
MPAKTUYECKON MOATOTOBKH O0YJAIOIITNXCSI, BRIOPABIIMX ONPENEeAEHHBIN MPOodUiIs 00yUYeHHsI, B TOM YUCIIE C IEPCIEKTUBOM
MOCJIEIYIONIETO MOJIYYeHUS] XMMUYECKOro oOpa3oBaHUs B OpraHU3alUsX MpodecCHoHabHOro oOpasoBanus. Hapsay c



UM, B cBete TpeboBanuit ®I'OC COO k muaHUpyeMbIM pe3ylibTaTaM OCBOEHHUS ¢efepalibHON 00pa3zoBaTeIbHON
POrpamMMbl CPEAHETO 001Iero 00pa3oBaHus U3yUYEeHHE FJIEKTUBHOTO Kypca MO0 XUMUU « XUMHUSI B 33]1a4aX U yIPaKHEHUSIX»
OpPUEHTUPOBAHO TAK)KE Ha PEIICHUE 3a/1a4 BOCIIUTAHUS U COLIUATIBLHOTO Pa3BUTHsI OOyUYaroIMXcs, Ha popMUpPOBaHUE Yy HUX
OOIIEUHTEIUICKTYaIbHBIX YMEHUM, YMECHHUI PAIlMOHATMN3ANNH yIeOHOTO Tpyaa M 0O0OOMIEHHBIX CIIOCOOOB JCSITEIBHOCTH,
UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBnsIOMKUMU 3JIEKTUBHOTO Kypca MO XMMUU «XHMHS B 33Jja4aX W YNPAXKHEHUSX» HA YPOBHE YIIIYOJIEHHOTO
U3yYEHUs SABISIOTCS YriyOnéHHbIe Kypebl — «Opranndeckas xuMus» U «O0mast xumusi». [lpu onpeaeneHnn moaxonoB K
0TOOpY U CTPYKTYPHOM OpraHU3alMK COAEPKAHUSA 3TUX KypCOB B IMPOTpaMMe MO XMMHUH 3a OCHOBY IPHHSITHI TOJI0KEHUS
OI'OC COO o paznuuugx 6a30Boro u yriyoJ€HHOTO YPOBHEHM U3ydeHUs MIPEeMeETa.

OcHoBy conepxkaHusi KypcoB «Oprannueckas xumuss» u «OOIas XUMHUSD COCTaBIIIET COBOKYIMHOCTh MPEIMETHBIX
3HaHUU U YMEHUMN, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3YUEHHUS MIPeAMETa. JTa CUCTEMA 3HAHU U MOJIyYaeT ONpeieaéHHOe
TEOPETUYECKOE JIOMOJHEHHUE, IMO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYILECTBEHHO OOJBIIMM 00BEM (DaKTOIOIMUECKOTO
MaTtepuana. B kypce oprannueckoi XMMHUH IPU pACCMOTPEHUU PEAKIITMOHHON CIOCOOHOCTH COEAMHEHUH yAesieTcsl 0co00e
BHHMaHKE BOIPOcaM 00 AJNEKTPOHHBIX 3(PPeKTax, 0 B3aUMHOM BJIHMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MAX PEaKLUu.

Oco0oe 3HaueHUE UMEET TO, UTO HA COJEP KAHNE IEKTUBHOTO Kypca M0 XUMHH «XUMHUS B 337a4ax U YIPaKHEHUSIX»
yIIyONIEHHOTO YPOBHS U3YUYEHUS I KIacCOB ONpeNieEHHOro nmpoduis (ri1aBHbIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JOTIONTHEHUW K OOIIel cucTteMe MpPEeIMETHBIX 3HaHWM) OKa3bIBAIOT BIUSHUE CMEXHBIC MpEaMEThl. Tak, Hampumep, B
CoJiep KaHUM MpeaMeTa JIJIsl KIaCCOB XUMHUKO-(hU3UUecKOTo Npoduiisi 00IbI10€ 3HaUYeHUE OYyT UMETh 3JIEMEHTHI Y4EOHOTO
Martepuana no oomen xumuu. [Ipy u3ydeHnn npeaMera B JaHHOM Cy4yae akLeHT OyAeT cliejlaH Ha OOLIHOCTh METOJ/IOB
NO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPHIl B XUMUHU U B (PU3UKE: aTOMHO-MOJIEKYJIsIpHAst Teopusi (MOJIEKyJsipHasi TEOpHs B
¢u3nKe), 3aKOHbI COXPAaHEHUS MAacChl U DHEPTUH, 3aKOHBI TEPMOAMHAMUKH, 3JIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUU
BEILECTB U JPYroe.

B To e Bpems B coAepKaHWUU DJIEKTUBHOTO Kypca MO XUMHUU «XHMHS B 33Ja4yax M YNPAKHEHUSX» JJISl KJIacCOB
XUMHUKO-O0MOJIOruYeckoro mnpoduiiss OonbIIMid yJaeapHBIM Bec OyAeT MMEeTh OpraHuyeckas xumus. B a3Tom ciyuae
NPEIOCTABIISECTCS BO3MOXKHOCTh JJisi 0ojiee OOCTOATENBHOIO PACCMOTPEHMS XUMHUYECKOW OpraHM3alui KJIETKH Kak
OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMIUIbI, OCNKH,



YTJIEBObI, HYKJICMHOBBIE KUCJIOTHI U ApyrHe. IIpu 5TOM 3HaHMS 0 COCTaBE M CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIaCCOB
OpPraHUYECKUX BEILECTB CIIY>KaT OCHOBOM JUIsl U3yUEHUS CYLTHOCTHU IPOLECCOB (DOTOCUHTE3A, IBIXAHHUS, TUILIEBAPEHUSI.

B mutane ¢opMupoBaHUsS OCHOB HAYYHOI'O MHPOBO33pPEHHS, OCBOCHHs OOLIEHAYYHBIX METOJIOB IO3HAHUS U OINbITa
MPAKTHYECKOTr0 MPUMEHEHHS HayUHbIX 3HAaHUI W3Y4YeHHE AJIEKTUBHOTO Kypca 1o XuMun «O000111aeM 3HaHUS 0 XUMUW) Ha
yrIyOI€HHOM YPOBHE OCHOBAHO HA MEKITPEIMETHBIX CBSI3AX C yUCOHBIMU MPEAMETaAMH, BXOIAIIMMH B COCTAB MPEIMETHBIX
obnacreli «EcTecTBeHHO-Hay4YHbIE IPEAMEThD, «MaTemaThka 1 uHpopmatuka» u «Pycckuil SI3bIK U IUTEPATYpay.

[Tpu u3yyeHuu 3MEKTUBHOIO Kypca [0 XUMHUU «XHUMHUS B 33]1a4ax U YIPAKHEHUSX» Ha yriyOJIEHHOM YpPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U CpeAHEro oluiero oopasoBanus (Ha 6a30BOM ypOBHE), 3aJ1a4€il IEPBOCTENIEHHON 3HAYHUMOCTHU
aBigeTcsl GOPMHUPOBAHUE OCHOB HAYKU XMMHUHU KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON IE€ATEIbHOCTH
YeJIOBEKa M OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toil 3aauv Ha YIUIyOJIEHHOM YPOBHE H3yYEHHS
IIpEAMETA MPEATIOIIAracT peaau3alnio TAKUX LeJIel, KaK:

e (opMHpOBaHME NPEJCTABICHUI: O MAaTEpPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUHN
OPUPOABI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ BeIylled pojiu B OOECIEYEHUH YCTOMYMBOIO
pa3BUTHSI YEJIOBEYECTBA: B PEIICHUM MPOOJIeM HKOJIOTUYECKOM, HHEPreTUYeCKOM M TMHUIEBONM O€30MacHOCTH, B
Pa3BUTHUH MEIULIMHBI, CO3/IaHUN HOBBIX MaTepUajIOB, HOBBIX HCTOUHUKOB SHEPTUHU, B 00€CTIEYEHUH PAIIHOHATBHOTO
IPUPOIOTIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHMS U OOILEH KyJIbTypbl YEJIOBEKa, a TAKXKE 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHHME CHCTEMBI 3HAHUU, JIKAIIUX B OCHOBE XMMHYECKOW COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI
MUpa: (yHIAMEHTAJIbHBIX MOHSATUM, 3aKOHOB U TEOPUH XWMHUH, COBPEMEHHBIX IPEICTABIECHUNH O CTPOEHUHU
BEILECTBA HA PA3HBIX YPOBHAX — ATOMHOM, NOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, O TEPMOJIUHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMS XUMUYECKHUX PEAKLMl, 0 XMMUYECKOM PAaBHOBECHH, pacTBOpax U
JTUCIIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHIUIIAX XUMHUUECKOTO MPOU3BO/ICTBA;

e (opmupoBanue y oOy4aromuxcss OCO3HAHHOTO MOHMMAaHUs BOCTPEOOBAHHOCTU CUCTEMHBIX XMMHYECKUX 3HAHUU
JUTs1 OOBbSICHEHUS KITFOUEBBIX MIEH U MPO0OJIeM COBPEMEHHOU XUMHUH, 1Sl OObSICHEHHS U TPOTHO3UPOBAHUS SIBJICHUH,
UMEIOLINX €CTECTBEHHO-HAyYHYI0 MPHUPOAY; TPAMOTHOTO peUIeHHs NpoOsieM, CBA3aHHBIX C XHMHEH,
IIPOTHO3UPOBAHUS, aHalM3a W OIEHKH C IO3WIMH 3KOJOTHYECKOW O€30ImacHOCTH IOCIASACTBHM OBITOBOM U



MIPOM3BOJCTBEHHOW JAEATEIILHOCTH YEJIOBEKA, CBS3aHHOW C XMMHWYECKHMM IPOU3BOJCTBOM, HCIOJIB30BAHUEM H
nepepadoTKOMN BEIECTBR;

yrIyOJIeHuE MPEICTABICHUNH O HAyYHBIX METOJaX IO3HAaHMS, HEOOXOIUMBIX JJii NPUOOpPETeHHs YMEHHM
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHCHUS XMMHYCCKHUX SIBIICHWH, WMEIOIMUX MECTO B TPHUPOJE, B
MPAKTUYECKOM JEATENBHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnnane peanu3zanuu mepBOOYEpPETHBIX BOCHHUTATENBHBIX W PA3BUBAIOMIMX (PYHKIUN IEJIOCTHOM CHUCTEMBI CPEIHETO
o01iero oOpa3oBaHus MPU U3YUYCHUU JIEKTUBHOTO Kypca [0 XUMUU « XUMUS B 33Jla4axX U yNPAXKHEHUSIX» HA YTI1yOIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TAKKE LEIH U 33/1a4H, KaK:

BOCIHUTaHUE YOSKAEHHOCTH B MO3HABAEMOCTH SIBJICHUU MPUPOJIbI, YBAKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH
TEOPETUUYECKUX W TPUKIATHBIX HCCICIOBAHUN B XHMMHH, (POPMHUPOBAHME MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTUBAIMK K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEHHUSI OOIIIEUETIOBEYECKUX IECHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OO0ydaronmxcs,
dbopMHpOBaHUE y HHUX CO3HATEIHLHOTO OTHOIICHHS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCTIIENTHOM MPOo(ecCHOHaIBHON U O0IIECTBEHHOM JAeSTEIBbHOCTH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO M TIOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMupOBaHUE YMEHHUM U HABBIKOB PAa3yMHOTO MPHUPOAOINOIL30BaHUS, Pa3BUTHE JKOJIOTUYECKOW KYJBTYPHI,
MPUOOPETEHHE OTBITA OOIIECTBEHHO-TIOJIE3HON KOJIOTUYECKOU JIEATEIIbHOCTH.

OJIEKTUBHBIN KypcC «Xumusa B 3a/ladyax M YIHOPAKHCHHAX» COCTABJICH B IIOJIHOM COOTBCTCTBHUH C (beI[CpaJ'IBHBIM

KOMITOHEHTOM T'OCYJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapPTa Ha OCHOBE aBTOpCcKoit [IporpaMMbl Kypca XUMUU JTsI

npoHIBHOTO M YIIyOJIEHHOTO M3ydeHHsl XuMuu B 11kmaccax oOmieoOpa3oBaTeNbHbIX yUpexkaeHUH (TIpodUIbHBIMN

YpOBEHbB) TIpeAHa3HaueH A yyanuxcs 11 knacca, paccuntan Ha 344aca B rof (1 yac B Henenwo).



INDIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOIPAMMBI DJIEKTUBHOI'O KVYPCA II0 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUM C CUCTEMHO-/IEATEILHOCTHBIM MTOX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS ITPEIMETA
«XUMHUS» HA YPOBHE CPEIHEr0 0011ero 00pa30BaHuUs BbIACIEHBI CIEAYIOLUUE COCTABISIONINE: OCO3HAHNE 00YYarOIIUMHUCS
POCCHICKON TI'pakIaHCKOW HAEHTUYHOCTH; FOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIIPENEIICHHUIO;
HaJIMYUE MOTUBALMU K 00yUEHHUI0; TOTOBHOCTh U CLIOCOOHOCTh 00Y4aIOIINUXCSl PYKOBOJICTBOBATHCS IPUHATHIMU B OOILIECTBE
IpaBUJIaMd U HOpMamH MOBEACHUS; HAIMYUE MPABOCO3HAHUS, HKOJIOTUYECKON KYJIbTYPhl; CHOCOOHOCTh CTaBUThH LIENIU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPEAMETAa «XUMUS» OTPakatloT CPOPMUPOBAHHOCTH OIbITA MO3HABATEIBHOU U
NPAKTUYECKOH eATEeIbHOCTH 00yUaroMXcs B IIPOLIECCEe pean3aui 00pa3oBaTeIbHON AESITETbHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeAMETa «XUMUS» OTPa)xaroT cpOPMUPOBAHHOCTH OMbITA MMO3HABATEIILHON U
MPAKTUYECKON AESITENIbHOCTH 00yYarouuxcs B MpOLEcce pean3auuu o0pa30BaTEIbHON NE€ATEbHOCTH, B TOM YHUCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YUYaIOLIUMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPAaBONOPSIKY;

MIPEICTABIICHUS O COLIMAJIBHBIX HOPMaX M MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBbHOCTH IMPHU CO3/IaHUM Y4YEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MIO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUHA XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY M apryMEHTBI APYTUX MpU aHAIIM3€ Pa3IMYHBIX
BUJIOB yU€OHOM e TEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€UECTBEHHON XUMUMU;



YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU M MPAKTUUYECKOTO MPUIIOKEHUS XUMUHU, OCO3HAHMS TOTO, YTO
JTAaHHBIE HAYKH €CTh PE3yJIbTaT JJIUTENIbHBIX HaOJI0ICHU, KPOMOTIMUBBIX IKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOIO
TPyZa YYEHBIX U MPAKTUKOB;

WHTEpeca W TIO3HABATCIBHBIX MOTHBOB B TIOJYYCHHUH W TOCIEAYIOMEM aHamu3e HWHPOPMAIUA O TEePeIOBBIX
JOCTHXKEHUAX COBPEMEHHOM OTEYECTBEHHOW XHMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3AHHBIC C XUMUYECKUMU SIBICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
U C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbl 310POBbSI:

MOHUMAHUS IIEHHOCTEN 3I0pOBOTO M Oe30macHOro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI 0e30IMacHOro OOpalieHus C BelIeCTBaMH B OBITY, TOBCEAHEBHOM >XW3HH, B TPYIOBOM
JEATEIIbHOCTH;

MOHUMAHUSI I[IEHHOCTH TMPaBUJl WHIUBUIYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO TOBEJACHUS B CUTYaIUsX,
YTPOKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIICIOBATEIBCKON JEATEeIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKH Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEeHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K NPAKTUYECKOMY H3YUYEHUIO Mpodeccuid pas3iudyHOro pojia, B TOM YHCIE HAa OCHOBE NPUMEHCHHS
MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTopun oOpazoBaHusi, Oyayiel npodeccuu 1 peann3anun
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U OTpEOHOCTEN
00IIIECTBA;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU HaA 3eMIIE;

MOHUMAaHUS I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSIHUE
MIPUPOJTHON U COLUAIBHOU CPEIIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHIKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS NEUCTBUW, NPUHOCALIMX BpPEN OKPYKAIOLIEW NMPUPOIHOU CpPEeAE, YMEHHS NPOTHO3HPOBATH
HEOJIAronpusITHbIE HKOJIOTHYECKUE TTOCIIECCTBUS MPEATPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOrO 3KOJOTHMYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIBTYPHI, OIbITA AEATEIBHOCTA IKOJIOTUUECKOU
HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSA MUMH B IO3HABATEIBHOW, KOMMYHHKATUBHOM M COLMAIBHON IPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO TTPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUsl CHenu@UKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU DPAIIMOHAIBHOTO HAYyYHOTO
MBIIIJICHUS, CO3JaHUU II€JIOCTHOTO TMPEJICTABJICHUSI 00 OKPY)KAIOIIEM MHUpE KaK O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPOOIeM COXPaHEHUS TPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHUCTHYECKOU
HAIPaBJICHHOCTH W BAYKHOW POJIM B CO3J]aHUU HOBOM 0a3bl MaTepHUabHON KYJIbTYPhI, B PEIICHUH TI00aJBHBIX TPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPIEeTUUECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€30MTaCHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECIIEYEHNH YCIOBUHM YCIIEITHOTO TPY/1a U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXI0TO WIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB MO3HAHUSA, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJydyaeMble 3HAHUS /I aHaIu3a U OOBSICHEHUS SBICHUN OKPYXAIOIIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIE 3aKIIFOUCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIITUXCS
JAHHBIX C LIEJbIO MMOJYyYEHHS JOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XMMUYECKUE 3HAHUS VISl PELICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIIbCKOU IEATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3IMuHbIX chepax npodeccnoHanbHOM NesATeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI MPOTrpaMMbl MO XMMHHM Ha YPOBHE CpeIHero oOiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaQYMMBbIE Ui (DOPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHEIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IEIOCTHOCTh HAy4YHOW KApTUHBI MHUpAa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUd, SBIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIEAOBaHUE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBbIC y4eOHBbIC JeWCTBUSA (MTO3HABATEIbHbIC, KOMMYHUKATHBHBIC, PErYJSTUBHBIE), OOECIEUHBAIOIIUE
dbopmupoBaHrue PYHKIIMOHATIBHOW TPAMOTHOCTH U COIIUATBLHON KOMITETCHITUN 00YYaIOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PECHUYECKHE 3HAHUS U
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS B IO3HABATEILHON U COLIMATILHOM MPAKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHUBEPCAJbHBIMU  YYEOHBIMM  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
1) 0a3oBble JIOrHYecKUe TeHCTBHA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;
ONpEeNeNATh UENU IEATEeIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX JOCTUKEHHUSI, COOTHOCHUTH PE3YJIbTAThI
JEeSITEILHOCTH C TTIOCTABJICHHBIMHU 1IEJISIMU;



UCITIOJIB30BATh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIIETSATh XapaKTepHbIe MPU3HAKU MMOHATUN
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BAaTh COOTBETCTBYIONIME MOHATHUS ISl OOBSICHEHMS OTIEIbHBIX (PAKTOB U
SIBJICHUU;

BBEIOMPATHh OCHOBAHUS U KPUTEPHH JIJIs1 KJIACCU(DUKAITNY BEIIECTB U XUMHUYECKUX PEAKITUH;

yCTaHABJINBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3YyYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKJeHUs (MHIYKTUBHBIE, NEIyKTUBHbBIC, MO AHAJIOTHMH), BBISBIATH 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYJIMPOBATH BHIBOBI U 3AKITIOUCHHUS;

MPUMEHSATH B MPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMHUU CHMBOJUYECKUE (3HAKOBBIC) MOCIH, TTPEoOpPa30BLIBATh
MOJICITbHBIE TIPEACTABIICHUS] — XMMHYCCKUN 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (opMyna, YPaBHCHHE XUMHUYCCKOU
peaKknuu — TPH PEIICHHH YYEOHBIX ITO3HABATCIBHBIX M TPAKTUYCCKHX 3a/Jad, MPUMEHATh Ha3BAaHHBIE MOJCIBHEIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECCKUX PEAKIIHIA;

bopMyIPOBATH IIETH 1 33]]a9H UCCIICIOBAHMSI, UCIIOJIB30BATh MOCTABJICHHBIC U CAMOCTOSTEIHHO CHOPMYTUPOBAHHBIC
BOIPOCHI B KayeCTBE WMHCTPYMEHTA IMO3HAHMUSI U OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS W TPOBEICHUS  YUCHUYECKUX  DKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOIaTh 3a XOJOM MpOIEcca, CaMOCTOSATEILHO TIPOTHO3HUPOBATH €r0 pE3yJIbTar,
dbopmyupoBaTh O0OOIIEHUS W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YJIbTATOB WCCIICAOBAHMS, COCTaBIISATH
000CHOBaHHBIN OTYET O IPOJIETaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEILCKOW M TMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCJIBHOMY TIOMCKY METOJOB PEIICHUS MPaKTUYSCKHUX 3aJ]ad, MPUMEHCHHUIO Pa3IMYHBIX METOJOB
TTO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMOpManuu (HayqHO-TIOMYJsApHAs JIUTEpaTypa XHUMHUYECKOTO
collep KaHMsl, CIPAaBOYHBIE MOCOOUsA, pecypchl MHTepHeTa), aHaTu3UpoBaTh MHGOPMAIMIO PA3JTMYHBIX BHUJIOB U (PopM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUUBOCTD;



(opMyIMpOBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(pOpMALK, HEOOXOAUMOH I
BBITNIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIIEHHOTO THUIIA;

IpUOOpEeTaTh OIBIT KCIOJI30BAHUSA HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX ITOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeicTaBlieHUs UHPoOpManuu (CXembl, TpaduKkd, AUArpPaMMBI,
TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYyYHBI fA3BIK B KadeCTBE CpPEJICTBAa IMpU padboTe ¢ XHUMUYECKOM HHPopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3NUECKUE U MaTEMaTUUYECKUE) 3HAKH U CUMBOJIbI, POpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI B X0JI€ IMaoTa W/UIN AUCKYCCHUU, BRICKA3bIBATh UJICH,
bhopMyIMPOBATH CBOM MIPEIJIOKEHNS OTHOCUTEIILHO BBITTOJTHEHUS MPEIJI0OKCHHOMN 3a/1auu;

BBICTYIIaTh C IIPE3CHTALMEN pE3YJIbTATOB IIO3HABATEIBHOM JEATEIbHOCTH, IOJYYEHHBIX CaMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJIHEHUH XMMUYECKOIO SKCIEPUMEHTA, PAKTUUECKON pabOThl MO MCCIECIOBAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peai3alii y4eOHOT0 MPOeKTa, U (POPMYIUPOBATH BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTIIACOBAHMSI MTO3UIIMHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEIIbHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIIBLHYIO NESITEIBHOCTD, ONIPEACIIsi €€ eI U 3a1a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



y4eOHBIX M UCCIIeI0BATEIBCKUX 3a/1a4, BHIOUPaTh Hanbosee 3 (PeKTUBHBIN CIIOCO0 UX PEHICHHS C YUETOM MOTYUYEHUS HOBBIX
3HAHMM O BEIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb AEATEIbHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMbl M0 XMMHUU Ha YTITyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEro oOIIero
o0pa30BaHUs BKJIIOYAIOT crenupuyeckre i y4eOHOro mnpeaMera «XUMHUsS» HaydyHbI€ 3HAHUS, YMEHUS M CIOCOOBI
JEHUCTBUI 110 OCBOCHUIO, MHTEPIPETALNH U MPEOOPA30BAHUIO 3HAHUH, BUABI JEATEIbHOCTH MO MOJTYYEHUIO HOBOIO 3HAHUS
U MPUMEHEHHUIO 3HAHUM B PA3IMYHBIX YUYEOHBIX CUTYallUsIX, a TAKKE B PEaJbHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C
XUMHUEH. B mporpamMe 1o XuMuu NpeaMeTHbIE PE3yIbTaThl IPEACTABICHBI 110 TOJaM U3YUYEHHUS.

[IpeameTHBIE PE3YIIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHsD> OTPaKaroT:

c(pOpMUPOBAHHOCTbH MPEACTABICHUIN: O MECTE U 3HAUEHUU OPTraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK U €€
poiu B 00ECIEeUeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA B PEHICHUU MPOOJIEM HKOJIOTMUYECKOM, SHEPreTHYecKou U
NUIIEBOM 0€30MacHOCTH, B PAa3BUTUM MEIMILMHBI, CO3JJaHUM HOBBIX MAaTepUaoB, HOBBIX HCTOYHUKOB JHEPrUH, B
00€ecCleyeHn PalMOHAIBLHOTO MPUPOAOIIOIb30BaHUA, B (DOPMUPOBAHUKM MHPOBO33PEHUS U 00ILIEH KyJIbTYphl UYEJIOBEKA, a
TaK)Ke€ IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3/10POBbIO M IPUPOAHOM CpEIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOPAs BKJIFOYAET: OCHOBOIIOJIATAIOIINE ITIOHATUS — XUMUYECKUN DJIEMEHT,
aToM, SIIPO W AJEKTPOHHAsK 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMA,
ruOpuan3anysi aTOMHBIX OpOUTaned, MOH, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKas CBs3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIIIEpOAHBIN CKelleT, GyHKIHOHAIbHAS TpyMna, paauKal,
CTPYKTYpHBIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJETHBIE), HM30MEpHsl CTPYKTYpHass M MPOCTPAHCTBEHHAs
(reomeTpHuueckasi, ONTHUECKAs ), U30MEPBL, TOMOJIOTHUECKHI Psi, TOMOJIOTH, YIJIEBOIOPObL, KUCIOPO/A- U a30TCOAECPIKAIIIE
OpraHUYeCKue COCAUHEHUS, MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUSI; TEOPUH, 3aKOHBI
(nepuoamnueckuit 3akoH /. 1. Menneneesa, Teopusi CTpoeHHs oprannyeckux BeuiectB A. M. BytnepoBa, 3aKk0H coXpaHeHUs
Macchl BELIECTB, 3aKOH COXPAaHEHHsS M MPEBPALICHUS OHHEPrUM IPU XHUMHYECKUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIIUE B OCHOBE TIOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH



XUMHUYECKUX SIBJICHUM; MPEACTABICHUS O MEXaHM3MaxX XHMHUYECKHX pEeaKIMil, TepMOAMHAMUYECKUX M KUHETHYECKHX

3aKOHOMEPHOCTSIX MX MNPOTEKAaHMs, O B3aMMHOM BIJIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJEKylaX (MHIYKTUBHBIA U

Me3oMmepHbI dddektr, opueHTanTel | u Il pona); dakronsoruueckue cBeleHHUs O CBOMCTBAX, COCTaBe, MOJYYCHUU H

0€30macHOM UCIOJIb30BaHUHU BOXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MMPAKTHYECKON ICSITEIIbHOCTH Y€JI0BEKa, OOIIHIX

HAyYHBIX MPUHIIUATIAX XUMHUYECKOTO MPOU3BO/ICTBA (HA IPUMEPE MTPOU3BOACTBA METAHOJIA, TIEpepabOTKH HEDTH);
cOpPMHPOBAHHOCTh YMEHHUI: BBISBIISATH XapaKTepHbIE MPU3HAKK TOHATHUM, YCTAHABIMBATh MX B3aUMOCBS3b,

HCITI0JIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS ITPU ONMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;
c(OpMHPOBAHHOCTh YMEHHIA:

WCITOJIb30BaTh XWMHYECKYIO CHMBOJIUKY JUUIS COCTABJICHHS MOJICKYJIAPHBIX W CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKPAIIEHHBIX B CKEJIETHBIX) (POPMYIT OpTaHUYIECKUX BEIIECTB;

COCTABJISITh YPABHEHMS] XMMHUYECKUX PEAKIMH U PACKPBhIBaTh UX CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKIMii MOCPECTBOM COCTABIIEHUS AIEKTPOHHOTO OaaHca 3TUX PEaKIui, peakIuii HOHHOTO 0OMeHa MMyTEM COCTaBJICHUS
WX TTOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTAaBIMBATh MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB VISl MJUTFOCTPAIMHM UX XUMHUYECKOTO ¥ TTPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTAaHABIUBATH NMPUHAJJICKHOCTh U3YYEHHBIX OPTaHUYECKHUX BEIIECTB 10 UX COCTaBY U
CTPOEHHUIO K OMpeNeIEHHOMY KJacCy/Tpynre COeAMHEHWH, JaBaTh UM Ha3BaHMs IO CHUCTEMATHYECKOW HOMEHKJIAType
(IUPAC) u mnpuBOauTH TPUBHAJIbHBIC HAa3BAHUSA JJIS OTACIBHBIX IMPEACTABUTEICH OPraHWYeCKUX BEIICCTB (ITHIICH,
alleTUIICH, TOJYOJ, TJIWIEPHUH, dTUJICHIINKOIb, (eHOd, (hopMaibAeTHa, aleTalbleru], aleTOH, MypaBbHHAs KHCIIOTA,
YKCyCHAasi KHCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MAJIbMUTUHOBASI KUCJIOTHI, TJUIMH, aJJaHWH, MaJIbT03a, (DPyKTO3a, aHUIIMH,
JTUBUHUII, U30TIPEH, XJIOPOTIPEH, CTUPOI U JPYTHE);

c(OpPMHPOBAHHOCTh YMECHHS OMPEICTIATh BHJ XUMHUYCCKOH CBS3W B OPTaHMYCCKHX COCAMHCHUSAX (KOBAJICHTHAS U
WOHHAs CBs3b, G- U T-CB3b, BOJOPOIHAS CBS3h);

c(hOpPMHPOBAHHOCTh YMCHHS TIPUMCHSTH TIOJIOKCHHS TEOPUH CTPOSHUS OpraHuYecKrx BemecTB A. M. bytieposa as
0OBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (M3UYECKUE U XUMUYECKHE CBOMCTBA THUITMYHBIX
MpeICTaBUTENIeH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BELIECTB: aJKaHOB, IIMKIIOAIKAHOB, AJIKEHOB, aJKaMEHOB, AJIKUHOB,



apOMaTUYECKUX YIJICBOAOPOAOB, CIIUPTOB, allbJIETHI0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3(DHUPOB,
YKUPOB, HUTPOCOCIMHEHUN 1 aMUHOB, aMUHOKHCIIOT, OCJIKOB, YTIeBOJIOB (MOHO-, M- U MOJMCAXapUIO0B), WILTIOCTPUPOBAThH
TEHETUYECKYIO0 CBSI3b MEXJYy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUUYECKUX PEAKUMN C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOPMYIT;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX NpPHMEpPax XapaKTep 3aBUCHMOCTH PEaKIIMOHHOMN
CITIOCOOHOCTH OPTaHUYECKUX COSAMHEHUM OT KPAaTHOCTH M THIA KOBAJICHTHOM CBSI3M (G- M M-CBSI3M), B3AaUMHOT'O BJIUSHUS
aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJIOPOHOTO ChIPbs (HE(Th, MPUPOAHBIN ra3, yroin),
CIoCcOOBbI €ro nepepadboTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUN O E€CTECTBEHHO-HAYYHBIX METOJAaX IO3HAHUA — HAOJIOJEHUU,
U3MEPEHUHU, MOJCITUPOBAHUH, DKCIICPUMEHTE (PeaIbHOM M MBICJICHHOM) i YMEHUS IIPUMEHSTh OTH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPHUMEHATh OCHOBHBIC OIEpAllMM MBICIUTEILHON JEATEIbHOCTH — aHalli3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHUE TPUUNHHO-CJICACTBEHHBIX CBSI3EH — /IS M3YyUEHUS CBOMCTB BEIIECTB
Y XMMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHMM: BBISBIISITH B3AaUMOCBSI3b XUMUUCCKUX 3HAHUH C TIOHATHUSAMH U TIPEIACTABICHUSIMHU JPYTHUX
€CTEeCTBEHHO-HAYYHBIX MPEIMETOB JJig 00Jiee OCO3HAHHOTO IMOHMMAaHHUs CYIIHOCTH MATEPHAIBHOTO CIMHCTBA MHpA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYCCKOM XUMHUHU ISl OOBSICHEHHUS M MPOTHO3UPOBAHUS SIBJICHUN, UMCIOITUX
€CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUYETHI 10 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM XUMUYECKUX PEAKIIU C
HCIIOJIb30BaHNEM (PHM3MYECKUX BEIMYMH (Macca, 00bEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI 110 HAXOXKICHUIO XUMUYECKON (POPMYIIBI BEIIECTBA M0 M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUUYECKUX IJIEMEHTOB, TPOJIyKTaM CrOpaHuUsl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh yYMEHUM: TMPOTHO3UPOBATh, AaHAJIU3UPOBATH U OICHWBATh C TIO3MIIUH DKOJIOTHYECKOU
0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM JEATEILHOCTH YeJI0BEKa, CB3aHHOM C MepepaboTKOMN BEIECTB,
WCITIOJIH30BATh TIOJIYICHHBIC 3HAHUS JIJIs1 IPUHSTHUS TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYAIUSAX, CBI3AHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO TJIAHUPOBATHh U MPOBOJAUTh XUMHUYECKUN IKCTIEPUMEHT (MTOTydCHUE U
M3y4Y€HUE CBOMCTB OPraHMYECKHWX BEIIECTB, KA4YECTBEHHBIC PEAKUMH YTJIEBOJOPOJOB Ppa3IMUHBIX KJIACCOB M



KHCJIOPOJICOIEPKALUX OPraHUUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTAIbHBIX 3a/1ay 110 pPaclO3HABAaHUIO OPraHUYECKUX
BELIECTB) C COOJIIOIEHHEM IpaBuil O€30IIacHOro oOOpallleHusl € BEIEeCTBAaMU U JaOOPAaTOpHBIM 00OpPYAOBAaHUEM,
(GopMyIMpOBaTh 1EJIb UCCIEAOBAHUS, MIPEACTABIATh B Pa3IMUHON (popMe pe3ysbTaThl SKCIEPUMEHTA, AHATM3UPOBATH U
OLICHHBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHHIA:

cOOMIOaTh MpaBUjla KOJIOTUYECKU LEJIecO00pa3HOro MOBEACHUS B OBITY M TPYIAOBOW JEATENBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI, OKPYKAKOUIEH IPUPOJIHON CPENBI U TOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEHMCTBHSI Ha JKUBBIE OPTraHU3Mbl ONPENEIEHHBIX OPTraHUYECKUX BEUIECTB,
rnmoHuMast cmeich rokaszarens [1JIK;

aHAIM3UPOBaTh 1EJ1€CO00PAa3HOCTh NMPUMEHEHHSI OPIaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb YMEHUM: OCYHIECTBIATH LI€JICHAIPABICHHBIA MOUCK XMMHUYECKONW MH(OpMALUU B Pa3IUYHbIX
MCTOYHHKAX (Hay4yHas U y4eOHO-Hay4Has JUTepaTypa, CPEeACTBA MAaCCOBOM HH(pOpMaLuU, IHTEpHET U IpyTHE), KPUTUYECKH
aHAIM3UPOBAaTh XUMUYECKYIO HH(POpMaILMIO, TepepadaThiBaTh €€ U KCIOJIb30BATh B COOTBETCTBUHU C TOCTABICHHOW YUEOHOU
3aJauei.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeopraHuuecKasi XUMUs OTpaxaroT:

c(OpMUPOBAHHOCTb MPEICTABICHUI: 0 MAaTEpUAIIBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U [T03HABAEMOCTH SIBJICHUI
IPUPOBI, O MECTE M 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEUEHUH YCTOMYMBOrO pa3BUTHUS, B
pELIeHUH TPOoOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U MUILEBOM 0€30MaCHOCTH, B PA3BUTHH MEAUIIMHBI, CO3/IJAHUN HOBBIX
MaTepuasoB, HOBBIX MCTOYHHMKOB SHEPruMH, B OOECHEUEHUHU PaLMOHAIBHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUS U 00IIEH KyIbTYphl YEJIOBEKA, a TAK)KE SKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOTHOM CpEJE;

BJIAJICHUE CUCTEMOU XUMUYECKUX 3HAHUH, KOTOPasi BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATUS — XUMUYECKUM JIEMEHT,
aToM, SJPO aToMa, M30TOIIbI, JJIEKTPOHHAs 000JI0ouKa aroma, S-, P-, d-aTOMHBIE OpOWTAIIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3AIIMsI aTOMHBIX OpOUTael, MOH, MOJIEKYJia, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTETIEHb
OKHUCJIEHMS, XUMHYECKasl CBs3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPHUCTAINIMYECKAas pEIIETKa,
XMMHYECKasl PEAKLHS, PACTBOP, SJEKTPOIUTHI, HEANEKTPOJIUTHI, AEKTPOJIUTHUECKAS TUCCOLMALINS, CTENIEHb JUCCOLUALIH,



BOJIOPOHBIN [MOKA3aTeNb, OKUCINUTENb, BOCCTAHOBUTEb, TEIUIOBOM 3PPEKT XUMUUECKON PEAKIIUU, CKOPOCTh XUMHUUECKON
peakuuy, XMMHUYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHSI JIEKTPOJIUTUYECKON TUCCOLMALINHN, TEPUOINUECKUI 3aKOH
JI.1. MeHneneeBa, 3aKOH COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIUU NPU XMUMHYECKUX
peaklusX, 3aKOH MOCTOSTHCTBA COCTAaBa BELIECTB, 3aKOH ACHCTBYIOUIUX MACC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHH, MEPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHMS IPUYMHHOCTH U CUCTEMHOCTH XUMHWUYECKHUX SIBJICHUM;
COBPEMEHHBIE IIPEICTABICHNS O CTPOCHHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX;
IIPEACTABICHUS O MEXaHM3MaX XUMHUYECKUX PEAKLUUH, TEPMOAMHAMMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHHU, PACTBOPAX U AMCHEPCHBIX CUCTEMAX; (DAKTOJIIOTMUECKHUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, IMOJYYEeHUH U O€30MacHOM HCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JeATEIbHOCTH YEJI0BEKa, OOUIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO IPOU3BO/ICTBA;

C()OPMUPOBAHHOCTb YMEHHUM: BBIABIATH XapaKTEpHble NPU3HAKK MOHSATHM, YCTaHABIMBaTb HX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE IIOHATHUA IIPUA ONMCAHUU HEOPTraHUUECKUX BELIECTB U UX IPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHUS UCIOJIb30BATh XHMHUUECKYIO CUMBOJIUKY ISl COCTaBIEHUS (POPMYJI BEMIECTB U ypaBHEHUI
XUMHYECKHX peakimii, cuctemarndeckyro HoMmeHknatypy (IlUPAC) u TpuBnansHble Ha3BaHUS OTEIHHBIX BEIIECTB;

c(OpMUPOBAHHOCTH YMEHHUS ONPEAEIATh BAJIGHTHOCTb U CTETIEHb OKUCIIEHUS! XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSX,
BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, WOHHAs, MeETAJJIMYecKas, BOJAOPOAHAs), THUI KPUCTAIIIMYECKOM pEeHETKH
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJIa XMMUYECKOM CBSI3U W THUIA
KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIN 1 TOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3U;

c(pOpMUPOBAHHOCTh YMEHUM: KJIacCU(PHUIIMPOBATh: HEOPraHUYECKUE BEIIECTBA 0 UX COCTaBYy, XUMUYECKUE PEaKIH
10 Pa3JINYHBIM NMPU3HAKAM (YUCITY U COCTaBYy pearupyroiX BeIIeCTB, TEIIOBOMY 3P PEKTy peakIiu, H3MEHEHUIO CTENeHEH
OKHUCJIEHHUSI 3JIEMEHTOB, OOpaTMMOCTH, YYaCTHIO KaTalu3aTopa U JAPYTHE); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS U
KPUTEPHUH JJIs KJIacCU(PUKAIIMK N3YYaEMBbIX BEILIECTB U XUMUYECKUX PEaKIIUil;

c(hOpMHPOBAHHOCTh YMEHHMSI pACKpPbIBATh CMBICII NIeproanyeckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €r0
CUCTEMAaTHU3UPYIOIIYIO, OOBSICHUTENIbHYIO  POTHOCTUYECKYIO (DYHKITUH;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHUYECKHX 3JIEMEHTOB
nepBoro—4erBéproro nepuonoB llepumommueckor cucremsl .M. MenneneeBa, HUCIONb3ysl IOHATHUS «IHEPTETUUYECKUE



YPOBHUY, «IHEPreTUUECKHUE MOITYPOBHU», «S-, P-, d-aTOMHBIC OpOUTaNN», KOCHOBHOE U BO30YKIAEHHOE YHEPreTHUECKHUE
COCTOSIHUSI aTOMa»; OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB XMMHUYECKMX JJIEMEHTOB M UX COEAMHEHUN IO
nepuogaM u rpynnam Ilepuonnueckoi cucremsl . M. MenzaeneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHUS UX 3JICKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, IOATBEPXkIAaTh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKHMH BEIIECTBAMH C IOMOLIBIO
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINM;

c()OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTABJICHHSI AJIEKTPOHHOIO OajlaHca 3THUX peaklMil; peakuuidi MOHHOro OOMEHa MYTEM COCTABJICHHMS HX IOJHBIX U
COKpAIIEHHBIX HMOHHBIX YpPaBHEHUW; pEaKIUil TUIPOJU3a; peakuud KOMIUIEKCOOOpa3oBaHusl (Ha mIpuUMeEpe
I'MJIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHUS);

C()OPMUPOBAHHOCTb YMEHHSI OOBSACHATH 3aKOHOMEPHOCTU MPOTEKaHUsI XUMHUYECKHX peakuuid C ydy€ToM uX
DHEPreTUYECKUX XAPAKTEPUCTHK, XAPAKTEP U3MEHEHUS CKOPOCTH XMMHUYECKOM PEAKIHHM B 3aBUCUMOCTH OT PA3JIMYHBIX
(aKkTOpOB, a TAKXKE XapaKTEP CMEIIECHUS XUMUYECKOIO PaBHOBECHUS MOJ BJIMSHUEM BHEIIHMX BO3JAeHCTBHIA (mpuHIMNO Jle
[Tarense);

C()OPMUPOBAHHOCTh YMEHUS XapaKTEpU30BaThb XMMHUUYECKHE pEAKIMM, JeKallueé B OCHOBE MPOMBIIUIEHHOTO
MOJyYEHUSI CEPHOW KHUCIIOThI, aMMHaka, OOIIMEe HayuyHble NPUHLHUIBI XMMHYECKHUX MPOU3BOJCTB; LIEIECO0OPa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOIIEHUS! PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/AaX HAYYHOrO MO3HAHUS SBIEHUN MPUPOIbI — HAOJIOICHHE,
U3MEPEHHE, MOJICINPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHUs
OPUMEHATH 3TU 3HAHUS MPH HKCIEPUMEHTAJIbHOM HCCIEAOBAHUU BEIIECTB M JJII OOBSICHEHHUS XUMUYECKUX SIBJICHHM,
MMEIOIIMX MECTO B MIPUPOJIE, MPAKTUUECKON AEATEIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBS3b XUMUYECKUX 3HAHUM C TOHATUSAMU U MPEICTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JJIs1 00Jee OCO3HAHHOTO MOHUMAaHUs MaTepUaIbHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUEThl: C KCIOJb30BAHHEM IOHATUH «MaccoBas JOJs BEIIeCTBa B
pacTBOpe» U «MOJIIpHAsi KOHIIEHTPAIHs»; MAacChl BELIECTBA UM 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00BbEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIMU BELIECTB; TEIUIOBOro 3(QeKxTa peakuuu; 3HaA4€HHUs BOJOPOJIHOTO



IOKa3aTelsl paCTBOPOB KHUCIIOT U IIEJI0UEH ¢ U3BECTHOM CTENEHBIO JUCCOLMALMHN; MAcChl (00bEMA, KOIMUYECTBA BELIECTBA)
OPOAYKTAa pPEaKIUH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB J1aHO B BUJAE PACTBOpPA C ONPEIEIEHHON MaccoBOW aoiel
PacTBOPEHHOTO BEIIECTBA WK 1IaHO B M30BITKE (MMEET MPUMECH ); 1O BbIX0/1a IPOAYKTa peaklnu; 00bEMHBIX OTHOILIEHUIN
ra3os;

c(OpPMUPOBAHHOCTh YMEHHII: CAMOCTOSITENIFHO TJIAHUPOBATH M MPOBOJUTH XUMUUYECKUN IKCIIEPUMEHT (TIPOBEACHHE
peakuuii MOHHOTO OOMEHa, MOJATBEP)K/IEHUE KAYECTBEHHOI'O COCTAaBa HEOPIaHWYECKUX BEIIECTB, ONPEACICHUE Cpebl
PacTBOPOB BEILECTB C MOMOULIbI0 MHAWKATOPOB, M3yYEHUE BIMSHUSA PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUECKOM
peakluy, pElIeHHe 3KCIEPUMEHTAIbHBIX 3a7ady no TeMaMm «Metamie»y u «Hemeramibl») ¢ coOmoAeHUEM MpPaBUII
O0e3omacHOro oOpalieHusl ¢ BEIIeCTBaMU U JIaDOpAaTOPHBIM 00OpYyHOBaHHEM, (OPMYIUPOBATH II€JIb HMCCIEIOBaHUA,
MPEACTABIIATh B PA3JINYHON (pOpME PE3YNbTAThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTH;

C()OPMUPOBAHHOCTh YMEHHI: COOJIIOaTh NpaBUJa TOJb30BAHUS XHMHUYECKOM TMOCYyIoM U 1a00paTOpHBIM
o0opyioBaHUEM, OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLUMSAMH II0 BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB, SKOJOTMYECKH LIEECO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM AESITEIBHOCTH B LEISIX COXPAHEHUS
CBOETO 3/I0pPOBbsl, OKPYXAIOLIEel MPUPOJHON Cpelbl U AOCTUKEHHUS €€ YCTOMYMBOIO Pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCHUYECKOI0 JIEWCTBUSI HA JKMBBIE OPTaHU3MBbl OINpPENEIEHHBIX HEOPTaHWYECKUX BEIIECTB, TOHUMAas CMBICT MOKa3aTes
ITAK;
c(OpMUPOBAHHOCTH YMEHHI: OCYIIECTBISITH LIeJICHANPABICHHBIA TOUCK XUMUYECKON HH(POPMAITUHU B PA3ITNIHBIX
MCTOYHHKAX (Hay4Hasl U yueOHO-Hay4dHas JuTepaTypa, CpecTBa MaccoBoil nHGopmannu, UHTepHET U npyrue),
KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYIO HH(POpMaIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C
MOCTABJICHHON y4eOHOM 3aaueit
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CaMOBOCCTAHOBJICHHE),
YIPa)KHEHUS MO0 OINPEICICHUIO
tuna OBP. Ucnons3oBaHue
METO/Ia JIIEKTPOHHOTO OaaHca
JIJISl IEPEYUCIICHHBIX TUIIOB
peaxKuui.

2.3

2.4

2.5

OKuCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINH C
HECKOJILKUMH OKHUCIIUTEIIMUA
WJIN HECKOJIBbKUMU
BOCCTAHOBHTEIISIMHU.

OKuCHIUTEIIBHO-
BOCCTAHOBHUTEIbHBIC CBOMCTBA
COCIMHEHUM Mapradiia u
XpoMa B pa3JIMYHbIX CpEaax.
OKHUCHIUTEIIBHO-

BOCCTAHOBUTEJILHBIE CBOMCTBA
COeJIMHEHHUN cephl (2, 4, 6).

OKUCITUTEILHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA

10

bu6mmoreka [JOK
https://m.edso00.ru/d69df650

bu6morexa IJOK
https://m.edsoo0.ru/d69df650

bu6moreka IJOK
https://m.edsoo.ru/d69df650



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

CEpHOU M a30THOU KUCJIOT
Pa3IMYHON KOHIIEHTPALUU.

Hcnonp30Banue anropurma
cocrasineaus OBP merogom
AJIIEKTPOHHO-MOHHOTO OaaHca,
yIpaKHEHUS.

3ajmauyn  pas3nUYHBIX THUIOB M
YPOBHEN TPYAHOCTHU Ha
nporekanne OBP ¢ ydactuem
HEOPraHUYECKUX BEILECTB

Uroro no pazneny

Pa3ne.11 3. HeopraHunyeckaa xumus

3.1

OrnpeneneHue CTeneHn
OKHUCIICHUS] B OPTaHUYECKUX
BemiectBax. OBP ¢ yuactuem
OpTraHUYECKUX BEIIECTB
(aJIKaHOB, aJTKEHOB, AJIKUHOB,
apeHoOB U
KHUCJIOPOACOIEPHKAITUX
OpraHU4ecKux BeliecTs). J[Ba
MOAX0J1a K MPOLECCY OKUCICHHUS
B OPraHUYECKOU XUMHHU.

bu6morexka IJOK
https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650

Hcnonp3oBanue MeToaa
nosrypeakuuit 1yt OBP ¢
Y4aCTHEM OPTaHMYECKUX

BCILIECTB
Hroro no pazneny 10
Pa3ne.11 4. OpraHuyeckasa xmumus
XuMHUS ¥ KU3HB (3372491 U3
MIOBCEIHEBHOM KU3HM) 3a1auu
Ha COCTaBJICHUE PaCTBOPOB C
41 pa3IUYHBIMU 7 bubmmoreka [JOK
' KOHIIEHTpauusaMu. Pacyér https://m.edsoo.ru/d69df650
KOJINYECTBA HEOOXOJUMBIX
yA0OpeHuit 111 BHECEHUSI B
MIOYBY.
Nroro no pazneny 10
Pasznea 5.
5.1 O606LeHMe U NOBTOpeHME MaTepuana 5
33 WKO/IbHbIN KYypC XuMunmn
Uroro no pazneny 5



https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

3 4
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IHOYPOYHOE IINTAHUPOBAHHUE

Koaun4yecTBO 4acoB

JJIeKTPOHHbBbIE HU(POBLIE

Ne Kontpo Hara
o/ Tema ypoka Beero HEHLIE IpakTHYecKHue sysenus o0pa3oBaTe/ibHbIE
paﬁOTbI peCypcChI
padoThI
CtpyKTypa KOHTPOJIBHO-
U3MEPUTEITHLHBIX
MaTtepuanoB. TUNIOBbIE

1 OIIMOKY TIPU 1 bubmorexa [JOK
BBIIIOJIHEHUH 3aJaHUN https://m.edso0.ru/3686e6f5
EI'D no xumum.

OcobennocTu
MTOATOTOBKH K 9K3aMEHY.

5 XUMHYCCKUM DJICMECHT U 1 1 bu6morexka IJOK
XUMHUYECKasl CBSI3b. https://m.edsoo.ru/Oce6fd4c
Pemenne 3agad mo teme:

3 «XUMHAYECKUN DIIEMEHT 1 1 bubmoreka LHOK
I — https://m.edsoo.ru/8d39f5c8

4 XuMHuyeckasi KHHETHKA. 1 1 bubmorexa HOK

https://m.edsoo.ru/9e595cbh8



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

Pemenue 3aJa4d I10 TCMC.

5 «XuMHUYECKast bubmiorexa LIOK
https://m.edsoo.ru/b0e61661
KHHETHUKa.
Teopus
6 BHGIE)TpOHHTquCKOﬁ bubmorexa LOK
https://m.edsoo.ru/c212dd21
JIUCCOIAAINM.
Pemenne 3amay mo teme:

7 «Teopus bubmmoreka [{OK
AJIEKTPOJIUTUICCKOU https://m.edsoo.ru/ba5706aa
JUCCOLAAIIA.

OKHCIIMTENIBHO-
8 BOCCTaHOBUTEJIbHBIC buonmorexa LOK
https://m.edsoo.ru/87a37cab
peaKiuu.
Pemenne 3agad mo teme:
«OKHUCIINTENIBHO- Bu6uorexa [JOK

o BOCCTaHOBUTEIILHBIC https://m.eds00.ru/25a14636
peaKLm.
XapakTepucTuKa

10 METAJIJIOB I'JIaBHBIX bu6moreka IJOK
MOATPYII B UX https://m.edso0.ru/3137711c
COECIMHEHUM.

Pemenue 3agau o teme:
11 «Ilemounpie u bubmioreia LIOK

IICJIOYHO3EMCIBHBIC

https://m.edsoo0.ru/259b0a5b



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

3JIEMEHTHI M UX
COCJIMHECHMS, aJITIOMUHUI
U €r0 COCTUHCHUS.

XapakTepucTuka
HEMETAJIOB TJIABHBIX
MOATPYIII U UX

bu6moreka IIOK

12 COEIMHEHMH (TaJOreHBbI, https://m.edso0.ru/156730d2
MOATPYIITAa KUCIOPO/Ia,
BOJIOPO/T).
Pemrenue 3agay no teme: Bu6mmoreka LIOK

13 anorenn. https://m.edsoo.ru/bf84d8eb
Pemrenue 3amad no teme:

14 «Hoz[rpynn;l KHCJIOpOJa bubmmotexa LIOK

’ https://m.edsoo.ru/273b0ale

BOJOPO.I».
XapakTepucTuka
HEMETAJJIOB IJIaBHBIX

15 MOATPYIII U UX bubmmoreka [{IOK
COCIMHECHMH (TTOATPYIIa https://m.edso00.ru/21069ccd
a30Ta, MoArpymnmna
yriiepoaa).

16 Pemenue 3amay nmo teme: Bu6moreka [TOK

«IToarpymnma azoray.

https://m.edso0.ru/665dc058



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058

Pemenue 3aJaq I10 TCMC:

bubmmoreka [JOK

17
«lloarpynna yrieposa. https://m.eds00.ru/0941eed8
XapakTepucTruka

18 METaJIJIOB TOOOYHBIX bu6moreka IIOK
HOJATPYII U UX https://m.edsoo.ru/e9ea9921
COCIMHECHUU.

Pemenne 3agad mo teme:
«XapakTepuCcTHKa

19  MeTajuioB 100OYHEIX bubmmoreka IOK
MOATpYT - X https://m.edso0.ru/04298c0a
COECIUHECHUIN.

Teopus cTpoeHus
bu6 OK

20  opraHMYecKux nommorexa 1
cocnumerit, Msonepins https://m.edsoo.ru/e561253d
YrneBonopoasl —

21 aJIKaHbI, aJIKCHBI, bu6morexka IJOK
[AKI0AJIKAHEI, AJIKUHEI, https://m.edso0.ru/1aa81660
aJIKaJINCHEL.

Pemenue 3amay o teme:
bu6 OK

22 «ITpenenbHbie " H_HOTeKa i
JTIEROIOPOTED https://m.edsoo.ru/68b6cc4c
Pemenue 3amay o teme:

bu6 OK
23 «HenpenenbHbie momorexa [

YIIICBOAOPOAbD».

https://m.edso00.ru/23493a93



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93

24

25

26

27

28

29

30

ApomaTuyeckue
yTIEBOAOPOIBI.

Kucnopoaconep:xamue
OpraHUYEeCKHe
COCTTUHCHHSI
(cpaBHUTENbHAS
XapaKTEPUCTHKA
CIIUPTOB, aJbACTUIIOB U
KapOOHOBBIX KUCJIOT).

Pemenue 3anau.
Pemenue 3anau.

A3oTcoaepxaiue
OpraHUYECKUE
COEMHEHUS U
OMOJIOTHYECKHU BaKHBIE
BEIIECTBA.

Pemenue 3anau.

O06o00611eHNe MaTepuaia
10 TEME IIKOJIBLHOIO
Kypca «O01as XuMush) -
PEIICHUE CIIOKHBIX

bubmmoreka [JOK
https://m.edsoo.ru/7b1c48da

bubmmoreka [JOK
https://m.edsoo.ru/a6f9alea

bubmoteka IIOK
https://m.edsoo.ru/5db8e526

bub6moreka [JOK
https://m.edsoo.ru/a92a7094

bu6morexa IJOK
https://m.edsoo.ru/a44alaed

bu6moreka IJOK
https://m.edsoo.ru/a44alaed



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

3aJ1a4, pa300p THITMYHBIX
ONIHOOK.

O06o061eHne MaTepuaia

10 TEME IIKOJIBLHOTO

31 Kypca «Heoprannueckas
XUMUSD» - PEIICHUE
CJIOKHBIX 3aJ1a4, pa30oop

TUMIAYHBIX OMIHOOK.

bubmmoreka [JOK
https://m.edsoo.ru/d5018a54

O06001IeHne MaTepuaa

M0 TeMe IIKOJIBHOTO

39 Kypca «Opranndeckas
XUMHSD - pEIICHHE
CJIOKHBIX 3aj]1a4, pa30op

TUIMMUYHBIX OIINOOK.

Hmoeoswiii konmponw 6

33
¢opme EID.

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

bu6morexa IJOK
https://m.edsoo0.ru/6f717d09

Hmozosvbiu konmpoins 8

34
¢opme ETD.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

31
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O01iecTBO ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Cbopnux MaTepualioB Mo peanu3anuu ¢peaepaabHOrO0 KOMIOHEHTA
roCyJIapCTBEHHOTO CTaH1apTa 0011ero oopasoBaHus B 0011e00pa30BaTEIbHBIX
yupexaeHusx Bonrorpaackoit oonactu -Boarorpaa: Yuutens, 2006.
I'abpuensn, O. C. Xumus. 10-11 knacc: KOHTpOIbHBIE U TPOBEPOUYHBIE PAOOTHI
O. C. I'abupuensu u ap. - M.: Ilpoda, 2003.

T'abpuenan, O. C. Xumus. 10 knacc: paboudas terpaab kK yueonuky O. C.
["abpuensna O. C. 'abpuensn, A. B. fumrykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

MynbTUMEIUITHBIE 00pPa30BaTEIBHBIC PECYPCHI.
http://www.chemnet.ru

lNazera «Xumus» u calT 1y1s yuurtens «5 uay Ha ypoK XUMUW»
http://him.1september.ru.

Enunas xomnekmus LIOP: [IpeamerHas komtekius «Xumus»y hitp://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DJeKTpOoHHAs: OMOIMOTEeKa yUeOHBIX MaTEPUAIIOB 10 XUMKH Ha opraie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

