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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHM Ha YPOBHE CpelHero ooOmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUA (QeaepaabHOil 00pa3oBaTeIbHOM
nporpaMmel  cpeaHero obmero ooOpazoBanus (DPOII COO), mnpencraBIeHHBIX B
denepaabHOM rocynapcTBeHHOM oOpasoBarensHoM cTtanaapre COO, ¢ yuérom Kormenium
nmpernojiaBanusi y4eOHOro TmpeaMeTa «XUMHs» B 00pa30BaTEIBbHBIX OPTAaHU3AIUSIX
Poccuiickoii ®enepannu, peanu3yroIIMX OCHOBHBIE 0O0pa30BaTENbHBIE IPOrPAMMBI, M
OCHOBHBIX MOJOXEeHUN «CTparerun pa3BuTusi Bocrutanus B Poccuiickoit denepannu Ha
nepuon a0 2025 roxa» (Pacnopspkenne IIpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOTrpaMMbl MO XHWMHH, K OMPEACICHHUIO 00
cTpaTeruu OOyYEeHUs, BOCIUTAHUS M Pa3BUTUS OOYUYAIOIIUXCS CPEACTBAMH Y4EOHOTO
npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYaJIbHbBIC
nosioxkeHus: GI'OC COO o B3auMOOOYCIOBICHHOCTH €€, COAEpX aHuUsl, pe3yIbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOJY4a€MOE BBITYCKHUKAMH 00I1€00pa30BaTeIbHON
OpraHu3alliM, SBISIETCS HEOThEMJIEMOM YacTbl0 HX 00pa3oBaHHOCTU. OHO CIIyXHUT
3aBEPIIAIOIIMM JTAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIMX IEIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUA. DTH
IEHHOCTH KAacaloTCsl TO3HAHUS 3aKOHOB NPUPOJbI, (POPMUPOBAHHMS MHUPOBO33PECHUS U
oO01Iel KyJIbTYphl YEJIOBEKA, & TAKKE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO U NPUPOAHON cpexe. Peannsyercsa xumuyeckoe oOpa3oBaHre 00y4arolUXCsl Ha
YpPOBHE CpeaHero ooOmero o0pa3oBaHUs CPEACTBAMU YUE€OHOTO TMpeaMeTa «XUMHU,
COJIEp’)KAHUE U TOCTPOCHUE KOTOPOrO OMPEAENICHbl B MPOrpaMMe€ MO XHMHH C yYETOM
crien(pUKN HAyK XUMUH, €€ 3HAUCHUS B MO3HAHWUU MPUPOJLI U B MATEPUAIBHOU >KU3HU
oOmecTBa, a Takke C Y4YETOM OOIMX ILeNell M MNPUHIUIIOB, XapaKTepU3YIOIIHMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBanus B Poccuiickoit
denepanum.

XuMHsl KaK DJJIEMEHT CHCTEMBI €CTECTBEHHBIX HayK WIpaeT ocoOyl poJib B
COBPEMEHHOM LMBWIM3AIMU, B CO3JIaHUM HOBOM 0a3bl MaTepHalibHOM KylbTypbl. OHa
BHOCHUT CBOW BKJaJ B (D)OPMHUPOBAHHUE PALIMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJILI U YEIOBEKA,
KoTopoe (opmupyercs B XMMHUHM Ha OCHOBE TOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIer0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOEHUEM BEILIECTB, UX CBOMCTBAMU
Y BO3MOXXHBIMH 00JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOJICUCTBYSI C JPYrMMH €CTECTBEHHBIMU HayKaMH, XHMHS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOANUMBIM YCIOBHUEM YCIEITHOTO TpyAa U
KU3HH KaX7o0ro wieHa oOmiectBa. CoBpeMeHHAas XMMHS KaK HayKa CO3HMAaTelIbHas, Kak
HayKa BBICOKMX TE€XHOJIOTUW HaIpaBjeHa Ha PellIeHUuEe TII00AIbHBIX MPOOJIeM YCTOHYHMBOTO



pPa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOW, MHUIIEBOM, HSKOJOTHYECKOU
0€30MacHOCTU U OXPaHBI 310POBbSI.

B cooTBercTBHM C OOIIMMHU HENSIMH U MPUHIUIIAMUA CPETHEro oOIIero oopa3oBaHUs
coaepxkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BBII  ypOBEHb H3YyUCHMUS)
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMEKYIbTYPHYIO TOATOTOBKY OOYyYarOmuxcs,
HEOOXOJUMYIO UM JUIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIIOYEHHS] B >KM3Hb COLIMYMA, MPOJODKEHHS OOpa3oBaHUs B PAa3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocCTaBnsOMUMHA TIpeAMETa « XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHmdeckas
xumusi» u «OOIasgs U HeopraHuyeckKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJCpP>KaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHHMM MO HEOPTaHWYECKOW XUMUU
(c BKJIIOYEHHEM 3HAHMA W3 OOIIeW XUMUU) M opranuudeckord xumuu. dopmupoBanue
JAHHOW CHCTEMbl 3HAHUW TIPU M3YYEHUU TIpeaMeTa O00EeCIeYMBAET BO3MOXKHOCTh
pacCMOTPEHUsSI BCErO0 MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMUX MOHSTHUM, 3aKOHOB H
TEOPUN XUMUH.

Crpyktypa coaepkaHus KypcoB — «Opranunueckas xumusi» u «OOmas u
HEOpraHuYecKas XUMHUs» CPOPMUPOBAHA B MPOrpaMMe MO XUMHUHU Ha OCHOBE CHUCTEMHOTO
NMoAX0Jla K MU3YUYCHUIO Y4eOHOTro mMaTepuaia U o0yCJIOBJI€HAa UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHUEM 3HAHUM Ha OMNPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce
OpPraHMYECKON XHWMHUHU BEIIECTBA PACCMATPUBAKOTCSI HA YPOBHE KIIACCUYECKOM TEOpUHU
CTPOCHHSI OpPraHUYECKUX COCIAUHEHHM, a TAaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX W
3JIEKTPOHHBIX MPEJCTABICHUN O CTpoeHHM BemlecTB. CBefeHUs 00 H3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B PA3BUTUHU — OT YIJIEBOJOPOIOB J0 CIIOKHBIX OMOJOTUUECKH aKTUBHBIX
coeMHEHH. B Kypce opraHM4eckoil XMMHUU MOJYy4aroT pa3BUTHUE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHUs MEPBOHAYAIBLHBIE MPEJCTABICHUS O XUMUYECKON
CBSI3U, KJacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUS, 0 XUMUYECKON PEAKIINH.

[Tos HOBBIM YTJIOM 3pEHHUS B MPEIMETe «XHUMHUs» 0a30BOTO YPOBHSI pacCMaTPUBACTCS
W3YYCHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI TEOPETHUECKUN MaTepual u
(baKkTOJIOTHYECKHUE CBENICHUS O BEIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeopraHudeckasi XuMHUs» 00yJaroIIMMCs PEOCTABISAETCS BO3MOXKHOCTh
0CO3HATh 3HAYCHUE MEPHUOJIUUECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJIOJOTHYECKUX
MO3UIMH, Ty0)XKe TMOHATh HMCTOPUUECKOE H3MEHEHHE (YHKIMA HTOr0 3aKoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cuctema 3HaHMN O BaXKHEUINMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
Y MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpoTEeKaHus JomnoiHsAeTcs B Kypcax 10 um 11 kmaccoB »sneMeHTaMM COAEpKaHMS,
UMEIOITUMU KYJIbTYPOJOTUUECKUNA M TIPUKIIAJHONW XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT
MMOHMMAHHUIK B3aMMOCBS3M XHMHUHA C JPYTMMH HAayKaMH, pACKpbIBAIOT €€ poJiib B



MO3HABATENIbHON M MPaKTUYECKOM NEATeNbHOCTH YE€JIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO
YBaXEHUSI K IIPOIlECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTHUECKUX MPUIOKEHUN
XUMUH, TOMOTaIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KpUTHUECKA OCMBICIMBATh HH()OPMALIUIO U TPUMEHSTD
€€ Ui TIONOJHEHWS 3HAHWM, PEIICHUS HWHTEIUICKTYAJIbHBIX W JKCIIEPUMEHTAIBHBIX
UCCJIeIOBATENbCKUX 3a/1a4u. B 1enom comepxanue yueOHOro nmpenMera « XUMHs JTaHHOTO
YpOBHSI ~ M3y4Y€HUS  OPUEHTHUPOBAHO Ha  (opMHpOBaHHME Yy  OOYyYalOIIUXCS
MUPOBO33PEHYECKOW OCHOBBI JJii TOHMMaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE E€AMHCTBO HEOPTaHWYECKOTO U OPraHMYECKOTO MHpa, O0YCIOBIEHHOCTDH
CBOWCTB BELIECTB UX COCTABOM M CTPOEHUEM, ITO3HABAEMOCTh NPUPOAHBIX SBJICHUN IIyTEM
HKCIIEPUMEHTA U PEIICHUs NMPOTUBOPEUMH MEXAY HOBBIMU (aKTaMU U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUM HKOJIOTMYECKUX MPOOJieM, a TaKkxKe
npo0seM cOepeKeHUsT SJHEPTETUUECKUX PECYPCOB, ChIPbS, CO3AaHUS HOBBIX TEXHOJIOTHUN U
MaTepUaJoB.

B mnnane pemeHus 3agad BOCHUTAHUS, Pa3BUTHUS M COLMAIM3ALMM O0YYarOIIUXCs
IPUHATBHIE IPOrPAMMON MO XMUMHMH IOJAXOJBI K ONPEIEICHUIO COJIEPKAHUS U MOCTPOCHUS
npeaMera  MpeaycMaTpUBalOT  (OPMHUPOBAHUE YHUBEPCAJIBHBIX YYEOHBIX JCHCTBHIA,
UMEIOIINUX 0a30BO€ 3HAYEHHUE IS PA3IUYHbIX BUJOB ACATEIBHOCTU: PELIECHUS MpOoOJeM,
MOUCKa, aHain3a U o0paboTku HMHGPOpPMAIMU, HEOOXOIUMBIX MJii MPUOOPETEHUsI OMbITa
IPAKTUYECKOM M HCCIEAOBATEIIbCKOW AEATEIbHOCTH, 3aHUMAKOUICH BAXKHOE MECTO B
NO3HAHUU XUMUHU.

B npakTuke npenosaBaHus XMMUU KaK HAa YPOBHE OCHOBHOrO OOILIEro 0Opa3oBaHMs,
TaK MU Ha ypOBHE CpeAHero oOluero oOpa3oBaHMs, MPU OMNPEAEICHUH COIAEPKATEIbHON
XapaKTEpUCTUKHU LIEJIEW U3y4eHUs NMPEIMETA HANPABIECHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPaJUIMOHHO TpU3HAETCA (HOPMUPOBAHME OCHOB XHMHUYECKOM HAayKH Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKON ACATEIBHOCTH YEJIOBEKAa M KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKHM 3pPEHHsI TaKOM MOAXOI K
ONPENEIICHUIO LIEJIEH N3YUEHHUS IIPEAMETA SABIIAETCS BIIOJHE ONIPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUS IVIABHBIMU LIEJISIMU U3YUEHUS ITpeaMeTa « XUMUSI» Ha
6a3oBom ypoHe (10 —11 ki1.) sBISAIOTCS:

e (opMHUPOBAHHE CHCTEMbl XMMHUYSCKMX 3HAHMH KaK Ba)KHEHINEH CcOCTaBIISIONISH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B OCHOBE KOTOPOW JIEkKAT KIIKOYEBbBIC
NOHATHUS, (QYyHIAMEHTAJIbHBIE 3aKOHBl M TEOPUU XHMHH, OCBOEHHUE S3bIKa HAYKH,
YCBOGHHE W MOHHUMAHHUE CYIIHOCTH JTOCTYIMHBIX 000OIIEHUI MHPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMIIEHHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEILIECTB
U XMUMHYECKMX  peakluil, HeoOXOAMMBIX IJisi NPUOOPETeHHS  YMEHHUU
OpPHUEHTUPOBAThCA B MHPE BEIIECTB U XUMHUYECKUX SIBJIECHUW, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOM KU3HU;



e pa3BUTHE YMEHMA U CIOCOOOB MAESATENBHOCTH, CBA3AHHBIX C HaOMIOJEHUEM U
OOBSCHEHUEM XUMHUYECKOTO HKCIIEPUMEHTA, COOJIOJCHUEM IIpaBWiI 0E€30MacHOTO
oOpallleHHs C BEIIeCTBaMHu.

Hapsiny ¢ atuM, coaepskaTenbHas XapaKTepUCTHKA IeJIel U 3aa4 U3y4eHHs IpeMeTa
B MpOorpaMMme MO XUMHUU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBHUH C HOBBIMU
NPUOPUTETAMU B CHUCTEME CpeaHero obimero ooOpasoBanusi. CerojHs B MpenojaBaHUU
XUMUM B OOJIbIIEH CTENEHU OTHAETCAd MPEANOoYTEeHUE MPAKTUYECKOM KOMIIOHEHTE
CoJIepKaHus oOyueHwus, OpPUEHTHPOBAHHOU HAa  TOATOTOBKY  BBIIYCKHUKA
o0mieo0pa3oBaTeIbHOM ~ OpraHM3aliM, BJIAJCIONEr0 HE  HAOOpOM  3HaHUHM, a
(YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHUSMU aKTUBHOTO TMOJIYYECHUS
3HaHUH ¥ MPUMEHEHUSI UX B PEAIbHOW KU3HU VISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cB3u c 3TUM npu u3yuyeHUHU mpeaMmeTa «XUMHUS» JOMHUHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus oOydarlomuXxcsi K YCIOBHSM JMHAMUYHO pPa3BUBAIOIIETOCS MHPA,
(opMUPOBaHHE HWHTEIJIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHue y OOy4YarOIIMXCA KIFOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIUH),
UMEIONINX YHHUBEPCAIbHOE 3HAUCHWE Ui PA3IUYHBIX BHIOB ACSITEIBHOCTH: PEHICHUS
npo0sem, Moucka, aHanusza u 00padoTku nHopMaIy, HEOOXOAUMBIX Il TPUOOPETEHUS
OMbITa JIEATEIBHOCTH, KOTOPas 3aHUMAaeT BaXXHOE MECTO B IMO3HAHUU XHMUH, a TAKXKe JIs
OIICHKH C TIO3MIMHA DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX TPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIIbHBIX WHTEPECOB, WHTEIUICKTYyalbHBIX W  TBOPYECKUX
CIOCOOHOCTEH 00YyUaroImUXCs: CIOCOOHOCTH CaMOCTOSTEIHLHO MPUOOpPETaTh HOBBIC 3HAHUS
[0 XMMHUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOWCKAa M aHain3a y4eOHOW W HAay4IHO-TOMYJISIPHOM
uHGOPMAIIU XUMUYECKOTO COACPKAHMUS;

dopMupoBaHHEe U pa3BUTHE Y OOYYarOIIMXCS AacCOUUMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOJII0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, TMpH IUIAHUPOBAHWM U TPOBEACHUU XUMHUYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOeKIEHHOCTH B T'YMaHHCTUYECKOW HAMPaBICHHOCTH
XUMHHM, €€ BaXHOW POJM B PEIIEHUH TJI00ANbHBIX MPOOJEeM  palOHaIBLHOIO
IPUPOJIOTIOIB30BAHUS, TOTIOJIHEHUS YHEPTETUYECKUX PECYPCOB U COXPAaHEHUS PUPOIHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOTO OTHOIICHHS] K TMPUPOJE W CBOEMY
3I0pPOBBIO, a TaKKe MPUOOPETCHMs OIbITa WCIOIB30BAHUS TOMYYEHHBIX 3HAHUW IS
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.



B ydyeOGHOM maHe cpenHero oOiiero oOpas3oBaHUs TpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00macTu « EcTeCTBEeHHO-HAyUHBIE PEAMETHI.

OO1iee 4YKMCIIO YacoB, OTBEIEHHBIX JUIsI WM3Y4YEHUs XMMHHM, Ha 0a30BOM YpOBHE
cpemHero obmero oOpa3oBaHus, cocTaBiseT 68 vacoB: B 10 kmacce — 34 daca (1 gac B
Henenmo), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TTOJI0KeHUsA. CTPYKTYpHBIE (DOPMYIIbI
OpPraHMYeCKuXx BemlecTB. [omousorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUN (CHUCTeMaThyecKas) W TpUBHUAIbHBIE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu 3amelnieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, TUJpaATAllUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHECHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHre CHUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUM psill. AIIETUIICH
— TPOCTEUIIMKN MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NYECKHE U XUMHUYECKHUE CBONCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TpUMEHeHue. 10.1you:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHuyeckas CBsI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyY€HUE ITHIIEHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEAaKIUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaAKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHue. BoaopoaHbie CBsI3W Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUIICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anbaerugpl U kemowuwvl. DoOpManbpIerui, aleTaIbJICTUl. CTPOCHHE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moaydyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxxHble >(QUpbl KakK MPOU3BOJHbIE KAapOOHOBBIX KUCIOT. ['muponus
cioxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
HeuoIo3bl. PU3MYECKUE W XHMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
IpOBEJCHUE, HAOJIIOJEHUE W OINUCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3agaun.

Boluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HauYE€HHUE aMUHOKHCIIOT. [lenTuapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W MX MPEBpAILCHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OEIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BElIeCTBa, (PU3NUUECKUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHus] dJIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. INEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepunonnueckuit 3akoH U [lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyeckoro 3akona u Ilepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaaM.
3HauYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKash CBs3b. BHJIBI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.



Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass peakuus. Krnaccupukanus — XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE€ paBHOBecre. @DaKTOpbl, BIMSIOMIKAE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [laTense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [, U.
MenneneeBay, M3yueHHE MoOJeNied KPUCTAIUIMUECKUX PEIIETOK, HaONIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, ONPEIEICHUE CPEBl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3nyHbIX (AaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAIOB (Ha MpuUMepe
KHCIIOpOJa, cephbl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAILIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHUS BEIIECTB W MX NPEBpaICHUN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Uei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrble 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPTreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJyYE€HUS Ba)KHEUIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuasbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IMpaBWa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B IOBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHn4ecKkoi xuMuu B 11 Kilacce oCyIlEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKkaius, TMepUOJUIHOCTh, HaAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TMPOTPaMM CpeIHEro oO0mero o0pa3oBaHus (JIAYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIIPEEICHUIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CLIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTHTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeILHOCTH
oOyyaroluxcs Mo peai3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLMAIBHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUeOHOM 1eATeIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

yBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PE3ybTaT
JUIUTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MH(QOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
U [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) GpopMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIIUX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM UM  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpesie, YMEHHs] TPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJieM COXpaHeHHS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIIOBUI
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjieHa
0OIIIECTBA;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIH30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMWA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaQUMMbIe Uil (OPMUPOBAHMS ~ MHUPOBO33pPEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIIUE
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B MO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIUsl, SIBIICHUE,
mpoliece, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYIISTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COIIMAIILHOW KOMITETESHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD O0y4JaroIIMxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON U COMAIBHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMH Y4eOHbIMU No3HaBaTeJIbHbLIMHU
HeHCTBUAMM:

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C OCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh NP OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS Ui OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JUIS KJIacCU(PUKAMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHIAYKTUBHbBIC, JAEIyKTUBHBIE, 110
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) D3JIEMEHTa, XHUMHYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peaklUu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHSATh HAa3BaHHbIE MOJEJbHBIE MIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuuu;

(GOopMyIMpPOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHUS, UCIIOJIb30BATh IOCTABJICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Uil (DOPMUPOBAHMS THMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HaOMIOAATh 32 XOJI0M
nporecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOM HCCIEA0BATENILCKOW U MPOEKTHOM
NESTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHMKAX UHGPoOpMaluu (Hay4dHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;



bopMyIMpOBaTh 3aPOCHl U MPUMEHATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKHU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh  HUAeH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3EHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIECKOW pabOThI MO MCCIICOBAHUIO CBONCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, OMpenelisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3¢ deKTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OpraHuueckas XHUMHS»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUW B TIO3HAHWUW SIBJICHHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsl pEelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ M a30TCOJAEpXkAIIUE COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHMMHUH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHbIE MPU3HAKUA TOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JI WLIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpEeAcTIEHHOMY
KJIacCy/Tpynme CcoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIC COEJUHEHHMS), JlaBaTh WM HAa3BaHUS IIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCJIOTA, TIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemectB A. M. bytiepoBa mist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STWJICH, MPOIMWIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, aleTaNbIeTH, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE MTPOIYKTOB NIEpepabOTKH;

c(hOPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB MpPU HArpeBaHUHU, I[BETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMHM TEXHUKH O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11e71eco00pa3HOr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJSIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocOObI
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBIX M CHA0OBUASIIMX OOYYaroOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

bopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUH
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pElISHUs] MPAKTUYECKUX 3a1a4
M DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M IPUPOHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHWM, KOTOpass  BKIIKOYACT:
OCHOBOTIOJIAralOIINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKyJla, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKasi CBSA3b
(KoBaJICHTHAs, MOHHAS, METAININYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE AUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XHMHYECKOE€ PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBJIATH XAapaKTEPHbIE IMPU3HAKU TIOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEHIECTB M  YpPaBHEHUH  XHUMHUYECKUX  PpEaKIHUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHAasd,
VWOHHAs!, METAJUIMYECKAs), XapaKTep cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHMH (IIPOCThIE BEIIECTBA — METAUIbl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3SJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Illepuonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ysl TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUEe YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHUN
1o nepuoaam u rpynnam llepuonnueckon cucremMbel XUMUYECKHX 351eMeHTOB [1. .
Menneneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIY HEOPraHM4EeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHUYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUW pa3IHUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUU UAYT JO KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MoCyiol U J1abopaTOpHBIM O0OpPYAOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUAA BOJAOPOJA B MPUCYTCTBUM KaTaIU3aTOPA,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
teMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIMX peaKiuii U (HOpPMYyIUPOBATh BBHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  TpaBWiIa  AKOJIOTHYECKH
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBHUS HA OPraHU3M Y€JIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIEMBIX ¥ CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
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5 MeraH u 3TaH — NpoCTEUIINE | 01.102 http//www.drofa/ru/cat/prodyct
HPEICTABUTENN ATKaHOB o 865/htm
025
http// .drofa/ru/cat/prodyct
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 08.10.2 DWW CLOTATUCAUPIOCYC
865/htm
025
7 OTUJIEH U MPOMUJIEH — MpocTeiine 1 15.10.2  http//www.drofa/ru/cat/prodyct
MPEICTaBUTEIN AJTKEHOB 025 865/htm




[Ipaktuueckas padota Ne 1. «Ilomyuenue

http//www.drofa/ru/cat/prodyct

8 ) 22.10.2
OTUJIEHA U U3YyYEHHUE €TI0 CBOUCTBY» 025 865/htm
Aunkanuensl. byranuen-1,3 u
http//www.drofa/ru/cat/prodyct
9 meTminOytaauen-1,3. [Tonyuenue 05.11.2 865/htm
CUHTETUYECKOI0 KayuyyKa U PE3UHBI 025
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHHUSI, TOMOJIOTUUECKUH PAI. 12112 http//www.drofa/ru/cat/prodyct
AnernieH — 0 2'5 ’ 865/htm
MPOCTEHIIUNUIIPEICTABUTENHATIKMHOB
1 Brprunciienus no ypaBHeHHUIO 19.11.2 http//www.drofa/ru/cat/prodyct
XMMUYECKON PEaKIuu o 865/htm
025
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh 26.11.2 http//www.drofa/ru/cat/prodyct
apeHo o 865/ht
PEHOB 025 =
13 I'enernueckas CBS3b yriaeBOIOPOIOB, 03.12.2 http//www.drofa/ru/cat/prodyct
NpUHAUISKAIINX K PA3TIMYHBIM Klaccam 0 2'5 ' 865/htm
[TpuposHbIE HCTOYHUKH YTIIEBOIOPOAOB:
14 NPUPOHBIH ra3 U MOMyTHbIE HePTIHbIE 10.12.2 http//www.drofa/ru/cat/prodyct
ra3bl, HeTh ¥ MPOIYKTHI €€ 0 2'5 ’ 865/htm
nepepadboTKu
[IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB:
I NPUPOHBII ra3 U MOMyTHbIE HePTIHbIE 17.12.2  http//www.drofa/ru/cat/prodyct
ra3bl, He()Th U MPOAYKTHI €€ 025 865/htm
nepepadoTKu
http//www.drofa/ru/cat/prodyct
16 KonTponpHas padora no pazaeny

865/htm




«YTIeBOA0OPOAB»

HpCI[GJ'IBHBIC OAHOATOMHBIC CIIMPTHI:

24.12.2
025

http//www.drofa/ru/cat/prodyct

17 14.01.2
METaHOJI U 3TaHoJ. BomopoiHascBsI3b 026 865/htm
18 MHOroaroMHBbIE CIIUPTHI: TUICHIIIUKOIIb 21012 http//www.drofa/ru/cat/prodyct
o 865/ht
U TTIUIEPUH 026 m
DeHOoII: CTPOCHHUE MOJICKYJIEL,
P 4 . http//www.drofa/ru/cat/prodyct
19 du3HYECKHEe M XUMUICCKHIE CBOMCTRA, 28.01.2
865/htm
IIPUMEHEHNE 026
20 Anpaeruapl: GopManbaeru u 04.00.2 http//www.drofa/ru/cat/prodyct
areTanbAeru. AeToxn P 865/htm
026
OnHOOCHOBHBIE NPECIbHBIE
8 pedt http//www.drofa/ru/cat/prodyct
21 KapOOHOBBIE KUCIIOTBI: MypaBbUHas U 11.02.2 865/htm
YKCYCHast 026
2 [Tpaktuyeckas padora Ne 2. «CoiicTBa 18.02.2 http//www.drofa/ru/cat/prodyct
pacTBOpa YKCYCHOW KHUCIIOTBI» 02'6 ' 865/htm
CreapuHOBas 1 OJIEMHOBASI KUCIIOTHI, KaK
http//www.drofa/ru/cat/prodyct
23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX 25.02.2
865/htm
KHUCIIOT 026
24 MBpbL1a Kak coJId BBICIINX KapOOHOBBIX 04.03.2 http//www.drofa/ru/cat/prodyct
KHCJIOT, MX MOIOIIEE JEeICTBUE 0 2'6 ’ 865/htm
75 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE http//www.drofa/ru/cat/prodyct
KapOOHOBBIX KUCIIOT. 11.03.2  865/htm




[Muaponn3cnoxHbIXa3GupoB 026
26 JKupsl: ruiponn3, IpuMeHEHHUE, 18.03.2 http//www.drofa/ru/cat/prodyct
OuoJstornyeckas pojb >KHPOB 026 865/htm
aneBoU):[H: COCTaB, KJIacCU(pUKAIIHSI. http//www.drofa/nu/cat/prodyet
27 Baxueiiiume npeactaBuTeNu: TIII0K03a, 01.04.2 865/htm
bpykTO3a, caxapo3a 026 -
)3 Kpaxman u nemnoio3a Kak IpupogHbIe 08.04.2 http//www.drofa/ru/cat/prodyct
MOJIUMEPEI 026 865/htm
KonTponbhas pabota no paszueny
29 «Kucnopoacoaepkaiine opraHu4ecKue 15.04.2 http//www.drofa/ru/cat/prodyct
coenuHeHUs»/ Beepoccuiickas 026 865/htm
IpoBepoyHas pabora
OO01mas xapakTepucTHKa
30 a30TCOJIEPKALUX OPTaHUYECKUX 22042 http//www.drofa/ru/cat/prodyct
coenuHeHuit / Becepoccuiickas 026 865/htm
poBepoyHas paborta
31 AMMHBI: METHJIAMUH U aHUJIMH 29.04.2 http//www.drofa/ru/cat/prodyct
865/htm
026
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpraHUYECKHUEe COETUHEHUS, UX
http//www.drofa/ru/cat/prodyct
32 onosornueckoe 3HaueHue. [lenTuasl. 06.05.2 865/htm
benkukaknprpoaHbIEBEICOKOMOJIEKYIISAP 026 -
HBIECOEMHEHUS
13 OcHOBHbIE OHATHS XUMHUH http//www.drofa/ru/cat/prodyct
BBICOKOMOJIEKYJISIPHBIX CO€MHEHUIN 13.05.2  865/htm




OCHOBHBIC METOJbI CUHTC3a

026

http//www.drofa/ru/cat/prodyct

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1 20.05.2 865/htm
[InmacTmaccel, KayqyKu, BOJIOKHA 026
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne KoanuecTBouacon Jara DJIeKTPOHHbIE
n/ Tema YpoKka Bce KOHTpOJ]])H[,[epa HpaKanecxnepa H3y4YCH Ill/l(l)pOBbleoﬁpa30BaTeJILHLIep
I ro 00THBI 00THI us ecypcehl
XUMUYECKUH AJIEMEHT. ATOM. http//www.drofa/ru/cat/prodyct8
1 DnexTpoHHas KOHPUTYypaLus 1 03.09.20  65/htm
aTOMOB 25
[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
’ XUMHYECKHUX 31eMeHTOB /JI. . 1 10.09.20 http//www.drofa/ru/cat/prodyct865/h
MenaeneeBa, UX CBA3b C 75 tm
COBPEMEHHOU Teopueit
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCAMHEHUI
3 I10 TpyIIIIaM U IIEPUOLAM. 1 17.09.20 http//www.drofa/ru/cat/prodyct86
3HavYeHHEe NePUOIUIECKOTO 55 5/htm
3aKOHA U CUCTEMBI
XUMHUYECKUX djiemeHToB JI.1.
MenpeneeBa B pa3BUTHH HAYKU
Crtpoenue BeniecTsa.
XHUMHUYECKas CBSA3b, €€ BUIbI;
4 MeXaHU3Mbl 00pa30BaHuUs 1 24.09.20 E;[E//WWW'drOfa/rulcat/prOdVCt865/
KOBAQJICHTHOMU CBSI3U. 25 o
BonopoanasicBsizb
5 BanenTtHocTs. | 01.10.20 | http//www.drofa/ru/cat/prodyct865/
DIEKTPOOTPHUIIATETHHOCTb. 25 htm




CreneHb OKUCIECHUS.
BemecTBa MOJIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsaTHE O TUCTIEPCHBIX
cucTeMax. McTuHHBIE U
KOJIJIOUJTHBIE PaCTBOPBHI.
MaccoBas 1015 BEIIeCTBA B
pacTtBope

Knaccudukanms u
HOMEHKJIATypa

HCOPIraHUYCCKUX COCHHHGHHﬁ.

T'eneTnueckas cBI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMuueckux
peaKurii B HEOPTraHUYECKOU U
OpraHUYEeCKON XUMUU. 3aKOH
COXPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILECHUS SHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

08.10.20
25

15.10.20
25

22.10.20
25

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/
htm

10

11

CKopocTh peakIui.
OObpaTumble peakilii.
XHUMUYECKOE PaBHOBECHE

ITpakTuyeckast padora Ne 1.
«BnnsHue pa3nuuHbIX
(hakTOpOB Ha CKOPOCTh
XUMHYECKON PEaKIIuu»

DNEeKTPOIUTHYECKAS

05.11.20
25

12.11.20
25

http//
www.drofa/ru/cat/prodyct865/htm

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/




nmuccouuanus. [lonsrue o
BOoJI0OpoAHOM 1oka3zareie (pH)
pacTBopa.
PeaknunnonHorooOMeHa.
I'maponu3opraHnyecKkux u
HEOpPraHNMYECKUXBEIIECTB

19.11.20
25

htm

12

OKHCIUTENBHO-
BOCCTAaHOBUTCIIbHBIC PCAKIINN.
[TonsitTue 06 snexTponn3e
pacIuIaBoOB U pacTBOPOB COJICH

26.11.20
25

http//www.drofa/ru/cat/prodyct865/
htm

13

14

KonTponbHas pabota mo
pazaeny «Teopernueckue
OCHOBBI XUMUN»

Mertaiuibl, UX MOJIOXKEHHE B
IIepunonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB.
O6mmedu3nIecKuecBONCTBaM
€TaJIJIOB

03.12.20
25

10.12.20
25

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/
htm

15

16

17

CruaBbl METAIIIIOB.
DAEKTPOXUMHUECKUN Psijl
HaIpsHKEHNH METaJUIOB

XHWMHUYECKHE CBOMCTBA
Ba)KHEHIIIMX METaJIOB
(HaTpuii, Kanuii, KaJIbLHH,
Mar"ui, aTroMUHUIN) U UX
COETUHEHUN

XUMHUYECKUE CBOMCTBA XpoMma,

17.12.20
25

24.12.20
25

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/
htm

http//www.drofa/ru/cat/prodyct865/




MEIN U UX COESIMHEHUN

XUMUYeCKHEe CBOMCTBA IIUHKA,

14.01.20
26

htm

http//www.drofa/ru/cat/prodyct865/

18 . 21.01.20

Kejie3a M X COCIMHEHUM 2% htm

[TpakTuyeckas pabora Ne 2.
19 "Pemrenne 73.01.20 http//www.drofa/ru/cat/prodyct865/

AKCIICPUMEHTAJIbHBIX 3a7a4 10 26 htm

Teme «MeTaiab»"

Hewmeramnel, ux mojgoxeHue B

Hepuomieckoii cucreme http//www.drofa/ru/cat/prodyct865/
20 XUMHUYECKUX eMmeHToB /], U. 04.02.20 htm

MeunneneeBa 1 0COOEHHOCTH 26 T

CTPOCHHUS aTOMOB

duU3nIeCcKue CBOMCTBA

HEMETAJUIOB. AJUIOTPONIUS

http//www.drofa/ru/cat/prodyct865/

21 HEMETaJIJIOB (Ha mpuMepe 11.02.20 htm

KHCJIO0pOAa, cephl, pocdopa u 26 o

yriepoja)

XuUMHYECKHE CBONCTBA hito// drofa/ra/eat/orodvet86s/
22 raJloreHoOB, CEPhl U UX 18.02.20 htrE SO CLOTEAT DIOEE

COEJIMHEHU I 26 T
73 XHUMUYECKUE CBOKCTBA a3(1Ta, 75.02.20 http//www.drofa/ru/cat/prodyct865/

dbocdopa u Ux coeTMHCHUI %6 htm

XUMUYECKHE CBONCTBA bt/ drofa/my/catforodvet865/
24 yIieposa, KpEMHUS U UX 04.03.20 htnlj S CLOTIEEATDIOENE

COETUHEHUN 26 T




[IpumeneHne BaxKHEUIINX

http//www.drofa/ru/cat/prodyct865/

25 . 11.03.20
HEMETAJJIOB U UX COCIUHCHUM 26 htm
O06001IeHrEe U cCUCTEMAaTU3 AU
3HaHuH 1o Teme «HemeTramby.
26 Brruuciienus mo ypaBHEHUSIM 18.03.20 E'EE//WWW.drofa/ru/cat/prodvct865/
XUMHUYECKUX PEaKIUi U 26 o
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3.
7 «Penrenue 01.04.20 http//www.drofa/ru/cat/prodyct865/
SKCIEPUMEHTAIBHBIX 3a7a4 10 26 htm
teme "Hemeramsr"»
23 KontponbHas paboTa mo temam 08.04.20 http//www.drofa/ru/cat/prodyct865/
«Metamnel» u «HeMeTamb» 2 htm
Heoprannueckue u
29 OpraHuYecKue KUCIOTHI. 15.04.20 http//www.drofa/ru/cat/prodyct865/
Heopranuueckue u %6 htm
OpraHWYEeCKHUE OCHOBAHUSA
AMpoTepHbIe HeopraHM4ecKHe
1 OPTATIIHCCIHE COCAMHCHIL http//www.drofa/ru/cat/prodyct865/
30 I'eneTnueckas cBsI3b 22.04.20 htm
HEOPraHUYECKUX U 26 o
OpraHUYEeCKUX BELIECTB
Ponb xumum B oOecrieueHnmn
9KOJIOTHYECKOM,
31 SHEPreTUYECKON U MUILEBOU 29.04.20 EEE//WWW.drofa/ru/cat/prodvct865/
0€30MacHOCTH, Pa3BUTUU 26 o

MCAUIIUHBI




[Ipencrarnenus 06 oOmuUx
HAyYHBIX TIPUHIIATIAX

http//www.drofa/ru/cat/prodyct865/

32 1 06.05.20
MIPOMBILUIEHHOTO MOJYy4YEHUS %6 htm
BaXKHEHUIIINX BEIIECTB
33 YenoBek B MUpE BEIIECTB U 1 13.05.20 http//www.drofa/ru/cat/prodyct865/
MaTepuajioB htm
26
h .drof:
34 XuMUs ¥ 310pOBbEUYETOBEKA 1 20.05.20 h‘gg//www ki prody 502!
26 o
OBUIEE KOJIMYECTBO YACOB 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 k1. Xumus I'.E.Pynzutuc, @.I'. ®enpaman Mocksa, "[Ipocsemenue” 2019r

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

INabpuensn O. C., Octpoymona W.I'. HactonbHast kaura yuurtens. Xumus. 10 k.

- M.: JIpoda.

["abpuensu O.C., Octpoymona W.I'. Oprannueckas XuMusl B TeCTax, 3aa4yax,

ynpaxHenusx. 10 k1. — M.: [Ipoda.

Xumust 10 xi1.: KoraTtponbHbie U ipoBepouHbie padoThl K yueouuky O.C.

["aGpuensna.

IMa6puensa O.C., Pemeros I1,B., Octpoymon N.I'., Hukutiok A.M. I'oToBUMCS K

eMHOMY TOCYIapCTBEHHOMY 23Kk3aMmeHy. —M.: Jlpoda.

INa6puensa O.C., OctpoymoB WN.I'. Xumus. Marepuaisl 1151 HOATOTOBKH K

CAMHOMY IroCy1apCTBECHHOMY 9K3aMCHY U BCTYIIUTCJIIbHBIM 3K3dMCHAM B BY3bI:

Vueb. [Tocobue, - M.: [Ipoda.



IMa6puensu O.C., Octpoymona N.I'. XuMuuecknii SKCIEpUMEHT B mikoJjie, 10 KJ1.

— M.: dpoda.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

https://www litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-bazovyy-
uroven-metodicheskoe-posobi-67702919/

O.C. I'abpuensn Xumus. 10-11 kiacc: 31eKTpoHHOE yueOHOE U3aHUE:
MyJbTUMeANIHOE npuioxenue Kk yaeOuuky O. C. ['abpuensna. — Pexxum

noctymna: http://www.drofa.ru/catnews/dl/main/chemistry

[Tporpamma no xumuu. — Pexxum goctyna: http://www.drofa.ru/for-

users/teacher/vertical/programms

Ennnas xomnekus {udpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

nocryna:http//school-collection.edy/ru

DNeKTpOHHBIE MPUIIOKEHUS K YUeOHHUKY. — PexxuMm nocryna:

http//www.drofa/ru/cat/prodyct865/htm

Mynerumenuiinas nogaepxka kypea. Jleaucona B.I'. Xumus. 8-9 knaccsr:

noypounsbie Tuianbl o yueouunkam O.C. ['abpuensna, Kommnakrt quck mis



komnbiotepa/ B.I'. Jlenucosa. — Bonrorpan: Yuutens,2012.
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