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MNOACHUTEJBbHASA 3AIIUCKA

[Tporpamma 1o XMMHUH Ha YPOBHE CpeIHET0 00Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpHOro 3aK0Ha OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHMA (penepanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI CPEIHETO
obmero o6paszoBanust (DPOII COQO), npencraBieHHBIXx B DenepaqbHOM TOCYIaPCTBEHHOM
obpazoBatensHOM crannapre COO, ¢ yuérom Konuemnuu npemnogaBanusi y4eOHOro mpeamMeTa
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit dDenepanuu, pearu3yrOIIux
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruul pa3BUTHUS
Bocriutanusi B Poccmiickoit ®Pepepanmu Ha nepuoa go 2025 roma» (Pacmopsikenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOIOB K pa3pabOTKe MporpamMmbl IO XHWMHH, K OINpeAeNeHUI0 o001eit
cTpaTeruu oOy4eHus, BOCIUTAHUS U Pa3BUTUs O0y4alOUIMXCs CPeICTBAMU y4eOHOro mpeaMera
«Xumust» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABWIJIM KOHIICNTYaJbHBIC IOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHUs, pe3yJIbTaTOB OOYy4eHUS H
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Ha ©0aze mnentrpa «Touka pocray oOecrmeunBaercs peanu3anus o00pa30BaTEIbHBIX
MpOrpaMM E€CTECTBEHHO-HAYYHOW W TEXHOJOTUYECKOW HaIpaBICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBAaHUSAMH 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUS M € YYETOM
pekoMmeHnanuii depepanbHOTO OrepaTopa ydeOHoro mpeamera «Xumus». OOpa3oBaTeiabHas
IIporpaMMa I03BOJISIET UHTETPUPOBATh PEATU3YEMBIE MOAXO/bI, CTPYKTYpPY M COJEp)KaHuE MpHU
opranuzanuu o0ydenus xumuu B 10-11 kimaccax, BRBICTpOEHHOM Ha 0a3e JII000ro U3 JIOCTYITHBIX
yaeOHO-MeTonuyeckux KomruiekcoB (YMK).  Ucnonb3oBanme — obopynoBanust — «Touka
pocta» npu peann3anuu gaHHou OIl mo3BossieT co3narh yCIoBUs:

. JUIS pacIlupeHUsl COIeP KaHUs IKOJIbHOTO XMMHYECKOT0 00pa30BaHus;

. IUIs. TIOBBIIICHUS! TIO3HABATEIIHOM AaKTUBHOCTH OOYYAlOIIMXCS B €CTECTBEHHO-
Hay4YHOI o0nacTu;

. Ul pa3BUTUS JIMYHOCTH peOEHKa B Tmpouecce OOyYeHHs XHMHH, €ro
CHOCOOHOCTEHM, (OpMUPOBAaHUS U YAOBIETBOPEHHUS COLHUAIBHO 3HAYUMBIX HWHTEPECOB U
MOTpeOHOCTEH;

. Ui paboThl C OMAPEHHBIMH IIKOJBHUKAMHU, OpraHU3allMd WX pa3BUTUA B
Pa3NUYHBIX 00IACTAX 00pa30BaTENIbHON, TBOPUECKON AEATEIBHOCTH .

Xumudeckoe oOpa3oBaHHME, TIOJIy4aeMO€  BBITYCKHUKAMHU  00IIeo0pa3oBaTeIbHOM
OpraHM3alfy, SBISICTCS HEOTHEMJIEMOW 4YacThi0 UX oOpazoBaHHOCTH. OHO  CIIYXKHUT
3aBEPIIAOIIMM 3TAllOM pea3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, NPUCYIIUX IIEJIOCTHOH CHCTEeME XUMHYECKOro oOpa3oBaHUs. OTH IICHHOCTH
KacaroTCs TO3HAHUS 3aKOHOB MPHUPOJbI, (OPMHPOBAHUS MHUPOBO33PECHUS U OOIIECH KYJIbTYpHI
YellOBeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MpUPOSIHOH cpene. Peanusyercss xumudeckoe oOpa3oBaHUe OOYYaIONIUXCS HA YPOBHE CPEIHETO
obmiero obpazoBaHusi CPEACTBAMH Y4€OHOTO MpeAMeTa «XUMHUS», COACPKAHUE U TOCTPOSHUE
KOTOPOTO OMNpPEAENICHbl B MPOrpaMME 10 XUMHH C y4€TOM CHElU(HUKA HAyKd XHMHH, €&
3HAYEHUS B TIO3HAHWUU MPUPOBI U B MATEPUATHLHON JKU3HH OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1ejaeld U IPHUHITUIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO OO0IIero
obpasoBanus B Poccuiickoii @eneparui.

XuUMHS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COOYIO POJb B COBPEMEHHOM
[UBWJIA3AIIMY, B CO3JAaHUM HOBOW 0a3bl MaTepHaibHOW KynbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(hopMUPOBaHHE PAIIMOHATBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHUE I[EIOCTHOTO MPEACTABICHUS
00 OKpY’KaroIIeM MHPE KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOSHHUEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMHU 00JIACTIMHU TPUMEHEHHUS.



TecHo B3auMOACHCTBYS C JpPYrMMU €CTECTBEHHBIMH HayKaMH, XUMHUS  cTala
HEOTHEMJIEMON YacTbI0 MHUPOBOW KYIbTYphl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa H
KHU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHass XUMUSl KaK Hayka cO3uAareibHas, Kak Hayka
BBICOKHMX TEXHOJIOTUW HANpaBjieHA Ha PEIICHHE TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPbEBOM, JHEPIETHYECKOWM, IMHIIEBOM, HSKOJOTUYECKOW OE€30MacHOCTH |
OXpaHbI 3JJOPOBBSL.

B cootBercTBUM ¢ OOIIMMU LENSAMU U MPUHIMIIAME CPEAHET0 001Iero o0pa3oBaHus
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3yUCHHsI) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY 00YYaIOLINXCsl, HEOOXOIMMYIO UM ISt
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B KU3Hb COLIMYMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBSA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.
CocraBnsitolmuMu  ipeaMeTa «XuUMHUS» SBISIOTCA 0a30Bble Kypchl — «OpraHnuueckas
xumusi» U «OO011as ¥ HEOPraHUYECKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM 110 HEOPraHUYECKOW XUMUH (C BKIIIOUEHUEM
3HaHUI U3 00IeH XUMUM) U opraHudeckoil xumun. PopMUpOBaHKE JAHHOM CHCTEMBI 3HAHHM
MpU U3YYEHHUH TperMeTa 00eclieyuBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pasus
BELIECTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHUH.

Crtpykrypa conepkanus KypcoB — «Oprannyeckas XuMus» U «O011ast 1 HeopraHudeckas
XUMHs» chopMHUpOBaHa B IpOrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO IMOJAX0J]a K U3yYCHHIO
y4eOHOro Marepuaia M OO0yCIOBIIEHA HCTOPHUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWH Ha
ONpeleIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKON XUMHUHU BeEIllecTBa
paccMaTpuBalOTCsl HA YPOBHE KJIACCMYECKON TEOPUM CTPOEHUS OPraHUYECKHX COCIUHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX MPEJICTABICHUA O CTPOCHUU BEILECTB.
Ceenmenusi 00 M3y4aeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB [0
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX coequHEHH. B Kypce opraHmdeckoil XMMHH TMOIY4arOT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS IEPBOHAYAIHHBIC
MPEJICTAaBICHUS] O XUMUYECKOM CBSI3M, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUsA, 0 XUMUYECKOU PEAKLIUH.

[lon HOBBIM YIJIOM 3peHHus B mpeamere «XuUMHs» 0a30BOro ypOBHSI paccMaTpUBAETCs
M3YYCHHBI Ha YypOBHE OCHOBHOTO OOIIero 0Opa3oBaHUS TEOPETUUYECKUH MaTrepuanl u
(akToNOrnuecKrue CBEACHHS O BEIIECTBaX U XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeopraHuyeckass XUMHUs» 00YyJaroIIMMCs MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJOTMUYECKUX IMO3HUIINH,
IyO)ke TIOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIMH 3TOro 3aKoHa — OT o00oOmaromen 1o
OOBSICHAIONIECH U TIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHUH, a TAK’KE O XUMUUYECKHUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 KkjaccoB »iaeMeHTaMu  COAEpXKaHUS, HWMEIOUUMHU
KYJIbTYPOJOTHYECKHA ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aUMOCBSI3M XHUMHHU C JAPYTMMH HayKaMH, pPAacKpbIBalOT €€ pOJb B ITO3HABATEIBHOW U
MPAKTUYECKON JEATEIILHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBaXCHHS K IPOIECCY
TBOpUYECTBA B 00JACTU TEOPUH U MPAKTUYECKUX MPUIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIUBATh MH(GOPMALIMIO M MPUMEHATH €€ JJIs MOIMOJIHEHUS 3HAHUM, pelieHus
MHTEJUICKTYAJIbHBIX U AKCIIEPUMEHTAJIbHBIX HMCCIEIOBATENbCKUX 3a/ad. B 1enom coaepkaHue
yueOHOro nmpenMera « XuMus» JaHHOTO YPOBHS M3YUYEHHsI OPUEHTUPOBAHO Ha (OpMHUpPOBAHUE Y
00yJaroIuXxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TIOHUMaHUs (UIOCOPCKUX HJIEH, TaKHX Kak:
MaTepuaIbHOE €AMHCTBO HEOPraHMYECKOTO M OPraHU4YeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh TPUPOJHBIX SABICHUM MYTEM dKCIIEPUMEHTA
U peuIeHHs MPOTUBOPEUU MEXKIY HOBBIMU (DaKTaMH U TEOPETUUYECKUMU MPEANOChUTKAMH,



OCO3HaHME POJM XMMHUU B PEHICHUU HKOJIOTHYECKUX MPOOIeM, a Takke mpobdiemM cOepexeHHs
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3aHUS HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B nmaHe pemeHus 3amad BOCHUTAHMS, DPA3BUTUS U COLMAIM3AUU  O00YyYaroIIUXCS
MPUHATBIE TPOTPAMMON MO XWMHHU TOIXOIBl K OMPEICICHUI0 COACPKAHHUS WU IMOCTPOCHHS
npenMeTa IpeaycMaTpuBaloT (pOpMHpOBaHME YHHUBEPCAIBHBIX Y4€OHBIX ACHCTBHM, MMEIOIINX
0a30BOe 3HAUCHUE JI PA3TTUYHBIX BUIOB JIEATEIBHOCTH: PELICHHUS PO0OieM, TONCKa, aHATN3a U
o0paboTku wH(bOpMAIMK, HEOOXOMAUMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW W
HCCIIeIOBATENLCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TIO3HAHUH XHMHUH.

B npakTtuke npenosaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOI'O 00111ero oOpa3oBaHus, Tak U
Ha yYpPOBHE cpeaHero oOmero oOpa3oBaHMs, TMPH  ONPEOCICHUH  COJep’KaTeIbHOU
XapaKTepUCTUKHU IleJie H3y4eHHUs MpeaMeTa HalpaBlIEHHEM I[EepBOCTENEHHON 3HAYMMOCTH
TPaAUIIUOHHO Tpu3Ha&Tcs (OPMUPOBAHME OCHOB XHMHYECKONH HAyKHm Kak o0yiacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUS, MPAKTUYECKOW JEATENbHOCTH 4YeNOBeKa M KaK OJHOI0 U3
KOMIIOHEHTOB MMpOBOH KyabTyppl. C METOAMYECKON TOUKM 3pEHMs] TakoMl NOAXO0H K
OTIpe/IeNICHUIO 1eNIel U3YUeHUs MTPeIMEeTa SIBJISICTCS BIIOJIHE OMPAaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMHU LEISIMHU H3ydeHUs mpenMera «XUMHs» Ha
6a3oBom yposHe (10 —11 xi1.) sIBASIIOTCS:

e (opmupoBaHuE cHCTEMbl XUMHUYECKHUX 3HAHMW KaK BaXKHEUIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC TOHSTHUS,
(dbyHIlaMeHTalIbHbIE 3aKOHbI M TEOPHUM XHMHHU, OCBOCHHE fA3bIKa HAyKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEH UX PA3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/JaX MO3HAHUS BEIIECTB U
XUMHYECKHUX peakluid, HeOOXOMUMBIX JJisi MPUOOPETeHUsST YMEHUN OpPHUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKHUX SIBIICHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHUH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TMpaBuUil 0OE30MMacHOTO
oOpariieHus ¢ BeIECTBAMHU.

Hapsiny ¢ atum, comepkarenbHas XapaKTepUCTHKA IIeNiel U 3aa4 U3ydeHusl mpeaMera B
porpaMMe 1Mo XMMHUU YTOYHEHa U CKOPPEKTHPOBaHa B COOTBETCTBUM C HOBBIMU IPUOPUTETAMU
B CHCTeMEe cpefaHero ooOmiero ooOpazoBaHus. CerogHs B TPENOAABAHWHM XHMHH B OOJbIIei
CTENEHH OTAAETCA MPEANOUYTEHUE MPAKTUYECKOM KOMIIOHEHTE COAEpKaHHUs OO0ydeHws,
OPHUEHTHUPOBAHHOW Ha TIOJATOTOBKY BBINYCKHUKA 001Ie00pa3oBaTeIbHON  OpraHU3allvHy,
BJIJICIONIETO0 HEe HAOOpOM 3HaHWM, a (HYHKIIMOHAJIBLHONH TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJNyYEHUsS] 3HAHUW U NMPUMEHEHHS MX B PEAIbHOMN KU3HU I PEIICHUS
MPaKTUYECKHX 3a7ay.

B cBs3u ¢ oTMUM npu UW3y4eHHHM TMpeaMera «XHUMHS» JOMUHHUpYIOLee 3HAueHHE
MpUOOpPETaOT TaKKe LENH U 33a]]a4l, KaK:

amanranus OOyJalIIUXCS K  YCJIOBUSM JWHAMHUYHO  Pa3BHUBAIOIIETOCS  MHpAa,
(dbopMUpOBaHHE UWHTEIJICKTYyaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX C BEIIECTBAMH U UX IPHUMECHECHUEM;

dbopMupoBaHKEe y OOYydYaIOMMXCA KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIUMN ),
UMEIOIIUX YHUBEPCATHHOE 3HAYCHHE IS PA3IMYHBIX BUIOB ACSITEIBLHOCTU: PEIICHUsS Mpodiem,
MOMCKa, aHanu3a W o0paboTku wuHPOpManuu, HEOOXOAMMBIX IJisi TPHOOPETCHHS OIbITa
NEeSTebHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHWW XUMHHU, a TaKXKe ISl OICHKHU C
MO3UIUI HKOJIOTUYECKOM 0€30M1acHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHU3M YeJIOBEKa U MIPUPOJHYIO CPEIY;



Pa3BUTHUC NNO3HABATCIILHBIX HHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTeﬁ
o0yJaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIb30BATh COBPEMEHHBIE HH(POPMAIIOHHBIE
TEXHOJIOTUH JJIs TIOUCKA M aHajIu3a Y4eOHON U Hay4YHO-TIOMYJIApHON HH(POPMALIUN XUMUYECKOTO
COJZIEpKaHUS;

(dhopMUpOBaHHE U PA3BUTHE Y 00YYAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO MBIIIIJICHHUS,
Ha0II0ATEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPU INIAHUPOBAHUU U MPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIUTaHHE Yy OOydarommxcs YOeXAEHHOCTH B T'yMAaHHCTUYECKOW HampaBIeHHOCTH
XUMUM, ©€ BAXHOW PpOMM B  pPEUICHHH IJI00ATbHBIX  HpoOJeM  palMOHAIbHOTO
MPUPOJONOIB30BaHNUS, MOMOJIHEHUSI PHEPIeTUYECKUX PECYpCOB U COXPAHEHUsI MPUPOTHOTO
paBHOBECHs, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K TPHPOAEC U CBOEMY
3JI0pPOBbIO, @ TAK)K€ MPUOOPETEHUS OMbITA MCIOIb30BAHUS MOJYYCHHBIX 3HAHUM AJIS MPUHSITUS
rpaMOTHBIX peLHeHI/Iﬁ B CUTyallUuAX, CBA3aHHBIX ¢ XUMHWYCCKUMU ABJICHUSAMMU.

B ydeOHOM miaHe cpeaHero o0miero oopa3oBaHUs MPEIMET «XHUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB peaMeTHOM o0macTu «EcTecTBeHHO-HAYUYHbIE PEAMETHIY.

OO1iee yuCiIo 4acoB, OTBEAEHHBIX ISl M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPETHETO
obmiero obpaszoBanusi, coctaBisier 68 wacoB: B 10 kimacce — 34 yaca (1 ywac B Hexemo), B 11
kiacce — 34 vaca (1 gac B HeeIo).

IIpu peanu3anyu NPaKTHYECKON YaCTH MPOrpaMMbl MCII0JIb3yeTcsl 000py10BaHHe
n MmatepuaJbl neHTpa «Touka pocra».



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XUMHUH

[Ipeamer opraHn4ecKkoil XMMUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B MOJTYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHnueckux coequnenuii A. M. byrneposa,
e€ ocHoBHble NoOJOKeHUA. CTpyKTypHble (OPMYJIBI OpPraHUYECKUX BellecTB. [ omosorus,
n3oMepust. XUMHUYeCKasi CBSI3b B OPraHMUECKUX COETMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o  kiaccupuKaluMu  OpraHMYecKWx  BemecTB.  Homenkiarypa
OpPraHMYECKUX COCIWHEHUH (cucreMarudeckas) W TPHUBHAIbHBIC HAa3BaHUS BAKHEUIINX
MIPEACTABUTENEN KJIACCOB OPTraHMYECKUX BEILIECTB.

DKCIepUMEHTAJIBHBIE METO/IbI M3Y4YEHMsI BELIECTB U UX IPEBPAIICHUNA: O3HAKOMIIEHHE C
o0Opa3aMi OpraHWYEeCKUX BELIECTB M MaTepHhajaMd Ha WX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOJIOACHWE W ONHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEeBPALICHUIO OPraHUYECKUX BEIIECTB MTPHU HAarpeBaHuU (TIaBJIeHUe, 00yTrIMBaHUE U TOPEHHE).

Yraesogopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUU pan. MeTaH W 3TaH — MOpOCTEUIINE
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XHMHYECKHE CBOWCTBA (pEakiuH 3aMeUleHUs U
TOpPEeHMs), HaX0XJACHNUE B IPUPOJIe, MOTYUCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN PsiA. DTUIIEH U MPONMIEH — MPOCTEHIINe
MPE/ICTaBUTENN AJKEHOB: (QU3WYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPHUPOBAHUS,
raJIoOr€HUPOBAHNUS, TUPATALNN, OKUCIICHHS U IOJUMEPU3ALINHN ), IOJTYyIEHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metmwiOyraauen-1,3: cTpoeHHE, BaXKHEUIINE XUMUYECKUE
cBoiicTBa (peakius nonuMepu3sanun). [lonydeHrne CHHTETUUECKOTO KayuyKa U Pe3HHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psAl. AICTHICH —
MPOCTEUIINIA MPEACTAaBUTEIh AIKHHOB: COCTaB, CTPOEHHE, (PU3NUECKUE U XUMHUECKUE CBOWCTBA
(peakuuu THIPUPOBAHUS, TAIOTE€HUPOBAHUS, THPATALIUU, TOPEHUS ), TOJTy4YEeHUE U TPUMEHEHUE.

Apensl. beH3zon: cocra, cTpoeHHe, (PU3UYECKHME M XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4YEHHE U NpUMEHeHue. lonyon: cocmas, cmpoeHue,
@uszuueckue u xumuueckue c8oUCmMea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOYUeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckass CBS3b MEXJIY  YIVIEBOJOPOJAMH,
MPUHAJUICKAMMHU K Pa3JIMUYHBIM KJIACcCaM.

[IpupoaHble UCTOUYHUKH YTIEBOAOPO0B. [IpupoaHbIii ra3 U MonyTHble HEPTSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl nepepabOTKH HEPTH: TMEpPEeroHka, KPeKUHT
(TepMuUecKuil, KaTaTUTHIECKUH), mupoau3. [IpoaykTel nmepepaboTku HeDTH, UX TPUMECHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib M MPOAYKTHI €ro nepepadboTKy.

OKCHepUMEHTAIbHbIE METOABl U3YUYEHUSI BEUIECTB M MX IPEBPAILCHMI: O3HAKOMJIEHHUE C
o0paslaMu MIacTMacc, KaydyKoB U pe3uHbl, koiekuun «Hedp1b» u «Yromby», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOTE€HONPOU3BOAHBIX, IPOBEIECHUE HPAKTHUYECKON pPabOoThI:
II0JIy4E€HUE 3TUIIEHA U U3YUEHHUE €T0 CBOMCTB.

PacuérHble 3agayn.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOH peakmuu (Maccel, 00bEMa, KOJIMUYECTBA
MCXOJHOTO BEIEeCTBAa WM MPOAYKTa pEaklHUH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamye oprannyeckue coeJMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHON W STAHON: CTpPOEHHE, (U3WYECKHE U
XMMHUYECKHE CBOMCTBA (pEaKkUMM C aKTMBHBIMU METaJlJlaMM, TaJOre€HOBOAOPOJaMH, T'OPEHHUE),




MpuUMeHEeHHEe. BoOpOIHbIE CBS3H MEXKy MOJIEKYJIaMHu CIIUPTOB. [[eficTBUE MeTaHOa U dTaHOJa
Ha OpPraHu3M YeJIOBeKa.

MHoOroatoMHble CHUPTHL. ODTUJICHTIUKOJIb U TJMIEPUH: CTpPOEHHE, (QU3NYECKUEe U
XUMHYECKHE CBOMCTBA (B3aUMOCHCTBHE CO IIEIOYHBIMUA METaNIaMHU, KaYeCTBEHHAS pEeaKIIUs Ha
MHOTOAaTOMHBIE CHUPTHI). JleiicTBMEe Ha OpraHu3M deloBeKa. [IpuMeHeHue TiHIepuHa |
STUJICHTJIUKOJIS.

®deHoI: CTPOCHHE MOJEKYJbl, (DU3WYEeCKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne enona.

Anpaeruapl U kemowusl. DopManbAeTHA, aleTalbAETHA: CTpoeHue, ¢GU3NYecKue u
XUMHYECKHE CBOWCTBA (PEaKIIMM OKHUCIICHHWS W BOCCTAHOBIICHHWS, KAaueCTBEHHBIC PEaKIIUN),
MOJIy4eHUE U TIPUMEHEHUE.

OMHOOCHOBHEIE TIpeNebHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAS M YKCYCHAs KUCJIOTBI:
cTpoeHue, pu3nuecKkre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE /TSI KJIacca KUCIIOT, PEaKIns
stepudukanmu), moiydeHue u mnpumMeHeHue. CTeapuHOBas W OJIGMHOBAS KHCIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mbljla Kak COJH BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIIEE EUCTBHE.

CrnoxxHble 2QUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3PHUPOB.
Kupsl. I'naponns xupos. IIpuMenenue xxupoB. buonornyeckas posb KUpPOB.

YrneBojbl: cocTaB, KiacCupUKALUS YTIEBOIOB (MOHO-, TU- M TIOJKcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaxapuj: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHEe U XHUMHYECKHE
cBoiicTBa (B3aumogelictBue ¢ ruapokcugoM wmenu(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBIEeHWE, OpOXEHWE TIOKO3bI), HAXOXJICHHUE B MPHUPOJE,
npUMeHeHHe, ouonorudeckas posib. orocunres. Ppykros3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemmono3a Kak mpupoaHbie monuMepbl. CTpoeHHe Kpaxmalla U [EeJUTIONI03bI.
du3nyeckue U XMMHYECKUE CBOMCTBA Kpaxmaia (THAPOIIN3, KaueCTBEHHAS PEAKIUs C HOJOM).

DKCIepUMEHTANIbHBIE METOJbl M3Y4YeHHUS BEIIECTB M WX TPEBpAlllCeHUN: TMPOBEICHUE,
HaONIO/IeHUe M ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KadyeCTBEHHbIE
peaKiuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHue 3TaHona okcugoMm Menu(Il)), MHOTOATOMHBIX
cnupToB (B3ammojelicTBue TiuiepuHa ¢ rumapokcugaom wmeau(Il)), ampmerumoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C HOJIOM), TPOBEJICHHUE MPAKTHUYECKOW pabdOoThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTEHI.

Pacuérhrle 3agayn.

Bbruncnenuss mo ypaBHEHMIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIEeCTBA WM MPOAYKTa pEaklUH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB MUJIM MPOJAYKTOB PEAKIIHH).

A3oTcoiepKkalie opraHuueckue COeTUHEHUS.

AMUHOKHUCIOTEI Kak am¢oTepHble OpraHMYecKHe coeluHeHusd. @Pu3nyeckue W
XMMHUYECKHE CBOMCTBAa aMUHOKHMCIOT (Ha mpuMepe INKMLKHA). buonormdeckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuapl.

benku kak mpupogHBIE BBICOKOMOJIEKYISIpHBIE coeAuHEeHUd. [lepBuuHas, BTOpUYHAS U
TpeTHUYHasi CTPyKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIKOB: THUAPOJH3, JCHATYpPAIUs,
KaueCTBEHHbIE PEAKIIMHN HA OEIKH.

DKcriepuMEeHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W HMX MpeBpallleHuil: HaOJIIoJeHHe U
OMHMCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JCHATYypallds OCIKOB IPH HATPEBAHHWH, I[BETHHIC
peakiu OCIIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OcCHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MNOJMMEpPU3ALUU, CpeAHsis MoJieKylsapHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEpPU3aLUs U TOJTUKOHICHCAIHS.



DKcIepUMEHTaIbHbIE METObl M3Y4YEHHUSI BELIECTB M WX MPEBPALLCHHI: O3HAKOMIIEHUE C
o0pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC, KAY4yKOB.
MexnpeaMeTHBIE CBS3U.
Peanuzanus MeXnpeaIMETHBIX CBSI3€H MU M3Y4EHMM opraHmdyeckoi xumuu B 10 kiacce
OCYILECTBIISICTCS YepPe3 MCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U
MOHATHUH, ABISIOMIUXCSI CHCTEMHBIMHU JJIS1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.
OOue ecTecTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAay4dHbIH (akT, IUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(pHUKAIMI, MEPUOIUYHOCTb, HAOIIOACHUE, HW3MEpEHHeE,
HKCHEPUMEHT, MOAETHPOBAHUE.
®dusmka: MaTepus, YHEPIUs, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKHI YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYUHBI U €IHMHUIIBI
UX U3MEPEHUs.
Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, XKUPHI, (HEPMEHTHI).
I'eorpadus: MuHepanbl, TOpHBIE MOPOABI, IMOJIE3HBIE HCKOMAaeMble, TOIUIMBO, PECYPCHI.
TexHonorus: NuIIeBble MPOIYKTHI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIHE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE MpernapaThbl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJTACC
OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMU4ecKuil sneMeHT. AToM. Sapo aToMa, H30TONBI. JIEKTPOHHAs 00O0JOYKa.
DHEpreTUYeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOUTaiu, s-, p-, d- anemeHTsl. OCOOEHHOCTH
pacmpesenieHus: JIEKTPOHOB IO OPOUTANISIM B aroMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpoHHask KOHPUTypalrs aTOMOB.

Ilepnonnueckun 3axkoH u Ilepuoguyeckas cucrema xuMmuueckux odnemeHtoB . H.
MenneneeBa. CBsi3b NEPUOJUYECKOrOo 3akoHa U llepuogudeckoil CUCTEMbl XHUMHUYECKUX
snementoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB
10 TpyMNnaM U nepruojaM. 3Ha4eHHE MEPUOANYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIbl XMMHUYECKOW CBsI3M (KOBaJICHTHAS
HEMnoJIsIpHasi U TOJIsipHasi, MOHHAs, MeTaJUuIndeckasl). MexaHu3Mbl 00pa30BaHUsS KOBaJEHTHOMN
XUMHYECKON CBsi3M (OOMEHHBIM W JOHOPHO-AaKIENTOPHEIN). BogopoaHas cBsi3b. BaneHTHOCTS.
DneKkTpooTpruLaTenbHOCTh. CTeneHb OKUcaeHus. MIOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTre o qucnepcHsIx cucreMmax. MIcTUHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas A0
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHMuecKux coeAnHeHud. HoMeHkmaTypa  HEOpraHMYeCKHX
BellecTB. ['eHeTHuecKkas CBSI3b HEOPraHMYECKUX BEIIECTB, MPHUHAMICKAIIMX K pPa3IU4YHbIM
KJIaCCaM.

Xumudeckas peakmnus. Kimaccupukamuss XUMHAYECKMX PEaKIUid B HEOPraHUYeCKOW |
OpraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBpaIlCHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSAX.



CkopocTh peakiuu, €€ 3aBHCHMOCTh OT PAa3NMUYHBIX (akTopoB. OOpaTHUMBbIE PEAKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOIMIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle Hlarenbe.

OnexTponutuyeckas auccouuanus. CuiabHble U ciabble 3eKTponanThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCTasi, HEUTpaibHas, MIeI0YHasl.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKCNEepUMEHTAIbHBIE METOJbl M3YUEHMs] BEUIECTB M WX MPEBPALLCHUM: JTEMOHCTpaIus
tabmun «lleprognueckas cuctema xummueckux sneMmentoB J[. M. MenneneeBay, m3ydeHue
MOJIeTIell KPUCTAIUTMYECKHX PEMIETOK, HAONIOIEHWE W ONUCAHHWE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OIBITOB (pa3jioKeHHe MEepoKCHIa BOAOpOAa B MPHUCYTCTBUU KaTaau3aropa,
onpeJ eI HuEe Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOIO MHIUKATOPA, PEAKIMU
WOHHOTO OOMEHa), MpOBEJACHUE MPAKTUUECKOW paboThl «BiusHHME pa3iIuuHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKII.

Pacuérhrle 3agayn.

Pacuérel o ypaBHEHUAM XMUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCTIOIB30BAHUEM TOHSITHS «MACCOBAsI JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. IlonoxkxeHue HemerawioB B Ilepuonuueckoil cHCTeME  XMMHYECKHX
anemeHnToB JI. M. MenneneeBa U OCOOCHHOCTH CTpOCHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJUTOTPOTHSI HEMETAIIOB (Ha PUMEpe KUCIOpoa, cepbl, hocdopa u yriaepoza).

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, azora, docdopa,
yraepoaa ¥ KPeMHHUSI) U UX COCTUHEHUH (OKCHUIOB, KUCIOPOICOAEPIKAIIUX KHCIOT, BOAOPOTHBIX
COCIMHCHH ).

[IpumeHeHne BaXKHEHIIINX HEMETAJJIOB U UX COCTMHEHU.

Mertamel. [lonoxxenne metamioB B [lepuoanueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. OOmue
¢uzmveckrue cBoicTBa MeTaioB. CIUIaBbl METAIOB. DJICKTPOXUMUYECKUM PsIT HAIPSHKCHUI
METaJUIOB.

XWMHYECKHE CBOWCTBAa BAXKHEUININX METALIOB (HATpUH, KaJMid, KajdblUid, MarHHi,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mwme crmocoOb! MoMydeHHsT METAILIOB. [I[puMeHeHHE METAIIIIOB B OBITY M TEXHHKE.

OKCHEepUMEHTAIbHBIE METOJbl H3YyYEHHUsI BEUIECTB M WX MpEBpallCHUN: H3yUYCHHE
KoJuleKiuu «MeTalibl U CIJIaBbl», 00pa3lloB HEMETaUIOB, pELIEHUE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJCHWE W  ONHCAHWE JIEMOHCTPAIMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3auMosielicTBUE TUIPOKCHUIA ATIOMUHHUSA C PAacTBOpAMHU KHUCJIOT U IIejouel, KaueCTBEHHBIE
pEeaKIy Ha KaTUOHBI METAJIJIOB).

Pacuérhrle 3agayn.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, ECITH OJHO U3 BEUIECTB UMEET IPUMECH.

XUMUA ¥ )KU3Hb

Ponb xuMuu B 00ecriedeHIH KOJIOTUIECKOM, SJHEPTeTUIECKON M THUIIEeBON 0€30MacHOCTH,
pazButun MenuiuHbl. [loHSATHE O HAy4YHBIX METOJAaX IO3HAHMS BEHIECTB M XMMHYECKUX
peaKkuuid.

[IpencraBnenuss 00 O0OIMX HAayyHbIX MPHUHLUIAX [POMBIIUICHHOTO MOJIy4YEHUs
BAKHEUILINX BEIIECTB.

YenoBek B MHUpPE BEUIECTB M MaTepHaliOB: BaKHEWIME CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAacCKH, CTEKJIO, KepaMHMKa, MaTepHalbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKre U MUHEpAIbHbIE YOOPEHHUSL.

XuMusi U 300pOBbE 4YeJIOBEKa: MpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MaCHOTO UCIOIb30BaHUS MTPEnapaToB OBITOBOM XMMHUHU B IIOBCEAHEBHON )KU3HU.



MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH W3y4eHUH OOIIEH M HEOpraHMYecKOW XUMUH B
11 xmacce ocyuiecTBIsIeTCA Yepe3 MCI0JIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyUHBIX MOHITHH,
TaK U IOHATHUH, SBIAIOIIUXCSA CUCTEMHBIMU JUISl OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOuie ecTecTBEHHO-HAayuyHbIE IOHATHS: HaydHbIM (akT, TUIOTe3a, 3aKOH, TEopus,
aHalu3, CHHTE3,  KiIaccu(uKauus, MEepUOJUYHOCTb, HaOmroeHue, JKCIIEPUMEHT,
MOZCJIIMPOBAaHUE, U3MEPEHHUE, SIBICHUE.

@dusuka: Marepusi, SHEprus, Macca, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
PalMOAaKTUBHOCTb, MOJIEKYJa, YHEPreTUYeCKUl ypOBEHb, BEIIECTBO, TENIO, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, PU3NUECKUE BETUUYHUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KOcHcCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OpPraHU3Me.

I'eorpadus: MuHEpabl, TOpHbIE IOPOABI, NOJIE3HbIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorusa:  XUMHUYECKas  IPOMBIIUIEHHOCTb,  METAJLIyprus, IIPOU3BOLCTBO
CTPOMUTEIBHBIX MaTEpHaJIOB, CEJIbCKOXO35CTBEHHOE IIPOU3BOJCTBO, MUIIEBAs
IPOMBIIIICHHOCTh, (papMalleBTUYeCKass MPOMBIIUICHHOCTb, MPOM3BOJCTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaT€pUaJIOB, JIEKTPOHHAS IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TIIPOI'PAMMLBI 110 XUMHWHN HA
HFA30BOM YPOBHE CPEJJHEI'O OBHIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
porpamMM CpeIHero oO0Iero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meTonm4eckoii OCHOBOM isi pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
MIPOrpaMM CPETHETO 00IIer0 00pa30BaHUs SIBISIETCS CUCTEMHO-IESATEIbHOCTHBIN MOIXO.

B cooTBeTrcTBHM C CHUCTEMHO-AESTENIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUSA ImpeaMeTa «XHUMHsS» Ha YpOBHE CpenHero olmiero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABIIAIOIME:

OCO3HaHUE OOYYAIOIIMMHCS POCCUUCKOM TPAKIAHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYMe MOTUBALUU K 00YUEHHIO;

1[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JINYHOCTU HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULINA 0a30BOM HAYKH XHMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarouiuxcs pyKOBOJCTBOBAaThCS B CBOEH NEATEIbHOCTH
LIEHHOCTHO-CMBICTIOBBIMU ~ YCTAaHOBKaMH, TMPUCYIIMMH IIEJIOCTHOM CHCTEME XHWMHUYECKOTO
o0pa3zoBaHUs;

HaJIM4YMEe TMPABOCO3HAHMS HKOJIOTMUYECKON KYIbTYphl M CIOCOOHOCTH CTaBHTh IENH U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTra «XHUMHS» JOCTUTaloTCsl B €IUHCTBE
yueOHOM M BOCIHUTATENBHOM JESITENIbHOCTM B COOTBETCTBUM C T'yMaHHCTUYECKUMH,
COLIMOKYJbTYPHBIMU, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSAMH U HJI€aJaMU POCCUHCKOIO
rpaXJIaHCKOro O0O0IlecTBa, MPUHATHIMA B OOIIECTBE HOPMamMH U IMpaBWIaMU TOBEICHMUS,
CHOCOOCTBYIONIMMH TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIu4HOCTHBIC pe3yNbTAaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKarT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M NPAKTHUYECKON JESATeNbHOCTH OO0y4alouMxcs 10 peanu3aluu
MIPUHSATHIX B O0MIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa’KaaHCKOro BOCIUTAHMSL:

OCO3HaHHUs 00Yy4aloIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00513aHHOCTEN, YBOXKEHUS K
3aKOHY U MIPABOIOPSIIIKY;

MPEe/ICTaBICHHS] O COLMAIbHBIX HOPMaxX U MpaBUIIaX MEXINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH IIPHU CO3/aHUN YUEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIMOJIHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX
MIPU aHAJU3€ Pa3InYHbIX BUJIOB Y4eOHOI 1eATeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEUeCTBEHHOMU
XUMHH,

yBaXKEHHsI K TMpOIlecCy TBOpPYECTBA B OOJACTH TEOPUM W MPAKTHUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHSI TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3ylbTaT JITMUTEIbHBIX HAOIIOICHUM,
KPOMOT/IMBBIX 3KCIIEPUMEHTAIIbHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTHKOB;

MHTEpeca M I[I03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM U TIOCIEAYIOUIEM aHAJIU3e
nH(OPMAIIUY O TIEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOT0 MIOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBS3aHHBIE C XHUMHYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIICHUBATHh CBOE IOBEJIEHUWE W IIOCTYNKHM CBOUX TOBAPUIIEH C MO3WULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUI ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHWMAaHUS IIEHHOCTEH 3J0POBOTO M 0€30MacHOro oOpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUECKOMY 37]0POBbBIO;

coOJTr0IeHUsI PaBHJT 0€30MaCHOTO OOpaIeHUs C BENIECTBAMHU B OBITY, TOBCETHEBHOM
YKU3HH U B TPYJOBOH JESATEIBHOCTH;

MOHMUMAHMUSI LEHHOCTH TMPaBWJI HWHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsIX, YTPOXKAIOIIMX 3/I0POBBIO U KU3HU JIIOACH;

OCO3HAHUS MOCJICICTBUI U HETIPUSATUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT OIS,
HapKOTHUKOB, KYpEHMUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATENBCKOW JIEATEIhHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YaCTUE B PEIICHUH NPAKTUYECKHUX 3a1a4 COLHUAIbHOMN
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYSCKOMY HM3y4YeHHUIO Mpodeccuil pa3inuyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE IMPUMEHEHHUSI IPEIMETHBIX 3HAaHUI 110 XUMHUH;

YBa)XEHUS K TPYLY, JIIOJSIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TPACKTOPUU OOpPa30BaHUS,
Oyayuieil mpodeccu U peaau3alnid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEOHOCTEN 001IECTBA;

6) 3K0JI0TNY€eCKOro BOCIIMTAHUS:

9KOJIOTHYECKH IEJIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS
’KM3HH Ha 3emiie;

MOHUMAHUS TI00AIBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATILHOM CPENBI;

OCO3HaHUs HEOOXOIMMOCTH HCIIONB30BAHUS JOCTHIKEHUN XUMUU ISl PEIICHUS BOTIPOCOB
palMOHAIBHOTO MPUPOAOIIOIH30BAHNUS;

AKTUBHOI'O HENPUATHUS JEWCTBUM, NMPUHOCIIIUX BPEA OKPYXKAIOUIEH NPUPOIHOU cpene,
YMEHHSI IPOrHO3UPOBATh HEOJArONpPUSTHBIE SKOJOTUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Musl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYpPbI, OIbITA
NESATEIbHOCTH  JKOJOTUYECKOM HAMpPaBIIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HUMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO
MPOTHUBOCTOATH MJICOJIOTHH XeMO(poOuH;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHUS CHENUPUKH XUMHHM KaK HayKd, OCO3HaHWs e€ poilu B (POpMHUPOBAHUU
paIMOHaILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1EIOCTHOTO MPECTABIECHUS 00 OKpY>KaIOIIEM
MHpE KaK O €IUHCTBE IMPUPOJABl U YEIOBEKA, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH M
pelieHny TpobieM COXpPaHEeHUs IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOON 3HAYMMOCTH XHMMHUHU JUIsl COBPEMEHHOW ITMBWIIM3AINH: B €6
T'YMaHUCTUYECKON HAIpaBICHHOCTH W BaXKHOW POJIM B CO3JIaHWHM HOBOW 0a3bl MaTepHaIbHON
KYJIbTYpPBI, PEIICHUH TI00IBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MHUIIEBON M KOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,



00ecreYeHnn YCIOBHI YCIIEITHOTO TPyAa M SKOJIOTUYECKH KOM(OPTHOM KU3HM KaXKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TIOHMMAHHMS CYIIHOCTH METOJOB IIO3HAHWUS,
HCTOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOTy4aeMble 3HAHUS IS
aHaMM3a U OOBSCHEHHS SIBICHUN OKPYXAIOIIETO MHUPAa M TPOUCXOAIINX B HEM H3MCHEHHI,
YMEHUS JeTaTh 000CHOBAaHHBIE 3aKIIOUEHUS HA OCHOBE HAYYHBIX (PaKTOB U UMEIOIIUXCS JJAHHBIX
C LEJIBIO TTIOJTYYECHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIBHO HCIIOIb30BAaTh XUMUYECKUE 3HAHUS ISl PEIICHHS TpodieM
B PEAIbHBIX )KU3HEHHBIX CUTYalNsX;

MHTepeca K O3HAHUIO U UCCIIeI0BATEIbCKON IS TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TMOJYYEHHIO HOBBIX 3HAaHWH 10 XHMHUH B COOTBETCTBUU C >KU3HCHHBIMHU
MOTPEOHOCTAMHU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pasiauuHbIX cdepax mnpodeccHoHaTbHON
JEATEIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe [ (HOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCLUITIUHAPHBIE
(MexnpeMeTHbIC) 00LIeHAYYHbIe TOHATHUS, OTPAXKAIONIUE LIETOCTHOCTh HAYYHON KapTUHBI MUPA
U crienupuKy METOJIOB MTO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEprusi, SBJICHHUE, MPOLECC, CUCTeMa, HayYHBIA (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHSs, UCCIIeloBaHue, HAOMIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAILHBIE yueOHbIe JEUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIE,
peryiasTuBHBIC), oOecreunBaronue (GopMuUpoBaHHe (YHKIMOHATLHONM TPaMOTHOCTH M
COLIMAJIEHOW KOMIIETEHIIMH 00YJaroIuXCs;

CIOCOOHOCTh ~ OOy4arolUXCsl  HMCHOJb30BaTh  OCBOEHHBIE  MEXIUCIHIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCAIbHbIC y4ueOHblE ACWCTBUS B I03HABATEIbHON H
COIIMAJIbHOM MPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU Y4EOHBIMU
IMMO3HAaBATCIbHBIMU, KOMMYHHKATUBHBIMHA U PCTYJIIATHBHBIMU HGﬁCTBHHMH.

OBiajeHne yHUBePCAJIbLHBIMU Y4eOHBIMU MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a30Bble JOrnYecKue AecTBUS:

CaMoCTOSITENTbHO (OPMYIHPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTrpuBarth;

OTIpEeENATh LENH JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKEHHS,
COOTHOCHUTDH PE3YJIbTAThI ACATCIIBHOCTU C IMMOCTABJICHHBIMHU LCIISAMU;

UCIOJIb30BaTh TPU OCBOEHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEATh
XapakTepHble TPU3HAKU TOHATUH U yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BaTh
COOTBCTCTBYIOIIUC ITOHATUA JISA OGBHCHGHI/IH OTACIJIIBbHBIX (baKTOB n HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YUACMBIMU SBJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTHUBHBIC, JEIYKTUBHbIE, IO aHAaJOTHH),
BBISIBIISATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMAaTPUBAEMBIX SIBJICHHUAX, (POPMYIHPOBATH
BBIBOABI U 3aKJIFOUYCHUA,

NPUMCHATH B IMPOLCCCC MO3HAHUA, UCIIOJIB3YCMbIC B XUMHUU CUMBOJIMYCCKUC (3H3.KOBBIC)
MOJIEH, TPeo0Pa30BbIBATH MOIETIbHBIE MIPEICTABICHHS — XUMUYECKUIN 3HAK (CUMBOII) 3JIEMEHTA,
XUMUYecKas (GOopMysa, YypaBHEHHE XHWMHYECKOH peakuuh — TpHU peIIeHUH y4eOHBIX
MO3HABATENIbHBIX U MPAKTHYECKHUX 3a]ad, MPUMEHSATh Ha3BaHHbIE MOJENbHbIE MPEACTaBICHUS
AJI BBISIBJICHUSA XAPAKTCPHBIX MTPU3HAKOB U3YUACMbIX BCHICCTB U XUMHWYCCKUX peaKHHﬁ.



2) 6a30BbIe UCCJIEN0BATEIbCKHE JeCTBUSA:

BJaJIeTh OCHOBAaMHM METOJOB HAy4YHOIO IO3HAaHUS BELIECTB U XUMHUYECKUX PEAKIIMMA;

(GbopMynHMpOBaTh LEJIN U 33Ja4d UCCIEA0BaHMs, UCIIOJIb30BaTh OCTABICHHbBIE U
CaMOCTOSITENTFHO C(hOpPMYyTUPOBAHHBIC BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1 GOPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY/KICHUMH;

BJIAJIeTh HaBBIKAMH CaMOCTOATENIBHOIO IUIAHUPOBAHUSA M TPOBEJCHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOJIOJATh 32 XOAO0M IPOIEecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIUPOBAaTh OOOOLIEHHS W BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJICIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUUYECKOW MCCIIEOBATENbCKOM W IMPOEKTHOW JEesATeITbHOCTH,
IPOSIBJISATE CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHMS
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/I0B IO3HAHMUSL.

3) pabora ¢ uHpopmanueii:

OPHEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HHMopManuu (Hay4dHO-TIOMYJIspHAs
JauTeparypa XMMHYECKOIO COJEpXaHMs, CIpaBOYHble IocoOus, pecypcel IHTepHera),
aHATM3UPOBATh HMH(POPMAIIMIO pPA3JIMYHBIX BHAOB M (OPM TPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

¢dbopMynHMpOBaTh 3ampochl M TNPUMEHATH PA3IUYHBIE METOABI IPU IIOUCKE U OTOOpe
uHpopMaIuy, HeOOXOIUMOH JUI BBIIOJIHEHHUS YUeOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

npUOOpeTaTh OMBIT MCIOJB30BAaHHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUs WHPOpMAUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U IpyTHE);

UCIOJb30BaTh HAYYHBIM SA3BIK B KayecTBE CpEACTBa IpH paboTe ¢ XUMHUYECKOH
nHpopManuel: NPUMEHATh MEXNpeaMeTHble ((PuU3MUecKue M MaTeMaTHYECKHUE) 3HAKU U
CHUMBOJIBI, (popMyIibl, a00peBHATYpBI, HOMEHKIIATYPY;

UCIOJIb30BATh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOIMYECKHE CPEACTBA HAIJISIIHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHHKATHUBHBIMH JeHCTBHSIMU:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYKAAEMOM T€Mbl B XOJ€ AHAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJ€U, (GOPMYIMPOBATH CBOM MPENJIOKEHHUS OTHOCHTEIBHO BBINOJIHEHHS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpPE3eHTALMEN pe3yJlbTaTOB IMO3HABATEIbHON AEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIpU  BBINOJHEHHUH XUMHUYECKOTO
HKCHEPUMEHTa, NPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IMpoekTta W (OpMyaHpoBaTh BBIBOABI MO pe3yiabTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTTIacOBaHMsI MO3ULMH B X0/1€ 00CYXIeHUS 1 0OMEHA MHEHUSMU.

OgJaieHNe YHUBEPCAIbLHBIMH PeryJIITHBHBIMH e CTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEIIBHYIO JESTEIHHOCTD,
onpenensas € 1eau M 3alaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeJularaeéMblii aJITOPUTM JACUCTBUI NMPH BBIMOJIHEHUN YYEOHBIX M HMCCIIEIOBATENbCKUX 337134,
BBIOMpaTh Hanbonee A3 PEeKTUBHBINA CITOCOO MX PEIICHHs ¢ YyUETOM MOJYyUYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JICITEIHHOCTM Ha OCHOBE CaMOaHajiu3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XHMHS» OTPaKaroT:
c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-
HAayYHOM KapTUHBI MHUpA, POJIM XMMHHM B TIO3HAHUM SIBICHUN NpUPOAbI, B (OpMHUpPOBAHUU
MBIIUICHASI U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOMW st
pelleHrs MPaKTHUYECKUX 3a/lad U DSKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY

3I0POBBIO U IPUPOIHON CpEIE;

BJIQJICHUE CHCTEMOM XHWMHUYECKUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIMOJArarolue
MOHATHS (XMMHUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BaICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHUYECKas CBfA3b, CTPyKTypHas ¢opMyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJSIpHAs Macca, MOJSIpHBIA  O00BEM, YIJIEPOJHBIH  CKEJeT,
(GyHKIIMOHATBHAS TpYyMNa, paguKal, U30MEpUs, HU30MEpbl, TOMOJOTHYECKUI psil, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOJ U a30TCOAEPKALIUE COCTUHEHUS], MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOSHUSI OpraHMYEeCKUX
BemiectB A. M. bByriepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAaHHS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHHH, ()aKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0€30MacCHOM HCIIOJIb30BAHUN BaKHEHIINX OPTraHUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH eATEeTHbHOCTH YEeTIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIe MPU3HAKU TOHATUN, YCTaHABIMBATh
WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IPU OIMMMCAHUU COCTaBa, CTPOSHUS U
MPEBPAILIEHUH OPTaHUYECKUX COEANHEHUIM;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY HJISi COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHON) (pOopMyn opraHM4YeCKHX BEIIECTB
U YpPaBHCHHI XMMHUYECKUX PEAKIIMi, M3TOTaBIMBATh MOJIEIH MOJEKYJI OPTaHUYECKUX BEIIECTB
JUTS WJUTIOCTPAIIUM MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHHAIC)KHOCTh U3YYCHHBIX OPTraHMYECKHX
BEUIECTB IO HMX COCTaBy M CTPOCHHIO K OINpeAeNEHHOMY KJaccy/Tpymnmne CoeluHEeHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJEp)KAIME€ COEIUHEHHS, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS), JlaBaThb UM Ha3BaHMs Mo cucreMmarnueckoi HomeHkmarype (IUPAC), a taxxe
MPUBOJIUTh TPUBUATBHBIC HA3BaHUS OTICIBbHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIUJICH,
alleTWJICH, STWICHIVIUKOJb, TJIMLEpHH, (eHos, (opmanbaerun, aneTanbIeruja, MypaBbUHAs
KHCIIOTa, YKCYCHAsi KUCJIOTa, OJICMHOBAas KUCJIOTA, CTEAPHHOBAs KHCIIOTA, TIIOKO03a, (PYKTO3a,
Kpaxmall, [[eJIII0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACTATh BHUIbI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COCIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSITH MOJOKEHUS TEOPHH CTPOCHHS OPTaHHMYECKUX
BemectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHUe, (Qusuveckue u
XUMHYECKHE CBOWCTBA THITMYHBIX MPEJACTABUTEICH Pa3IMYHBIX KIACCOB OPTaHMYECKUX BEIIECTB
(MeTan, »TaH, OTWICH, NPOINWJIEH, aleTuieH, OyramueH-1,3, MmermnOyramuen-1,3, OeH3oul,
METaHOJ, dTAaHOJ, dTUJICHIJIMKOIb, TIHIEPUH, (PEHOI, areTanbierul, MypaBbUHAS U YKCYCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmal, IeJUII0JIo3a, aMHUHOYKCYCHasi KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETUYECKYIO CBSI3b MEX]y HHUMH YPAaBHEHHSIMH COOTBETCTBYIOIIUX XUMHUYECKUX pPEaKIUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX (HOPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh HMCTOYHUKH YTIIEBOJOPOTHOTO CHIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEPabOTKH U MPAKTHYECKOE MPUMEHEHHE
MPOAYKTOB IepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYUCIECHUS [0 XUMHUYECKUM YpPaBHEHUSAM
(Macchl, 00b€Ma, KONMMYECTBA MCXOMHOTO BEHIECTBA WM MPOAYKTAa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB MU MPOAYKTOB PEAKIINH );



c(hOpPMUPOBAHHOCTh YMEHHI BIQ/IETh CHCTEMOI 3HaHHMI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, UCIHOJIb3YEeMbIX B XHMHHU I[PU HW3YYEHUU BEIIECTB W XUMHUUYECKHUX SIBJICHUU
(HabmroieHre, W3MEpPEHHE, OSKCIEePUMEHT, MOJICIUPOBAHUE), HWCIOIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS JJIsl IPUHATHUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEIllECTBaMU U MX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIONATh MpaBUiIa MOJIb30BAHUS XUMHUUYECKON MOCYH0H U
J1a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE MPaBHJIa OOPAICHHsI C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKILHUSMH IO BBIITOJIHEHUIO Ta00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHI OSKCIIEPUMEHT
(mpeBpallleHrsT OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJYyYEHUE 3TUIIEHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OpPraHMYEeCKHX BEIIECTB, JACHaTypauus OEIKOB MpH
HarpeBaHWU, I[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKU O€30MaCHOCTH
npu o0pallleHnu C BellecTBaMU M JabOpaTOpHBIM 000pYAOBaHUEM, MPEACTABISATh PE3YNIbTAThI
XUMHYECKOTO J3KCTepuMeHTa B (opMe 3aluCy YpPaBHEHHH COOTBETCTBYIOIIMX pEaKIUd |
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAITM3UPOBATH XUMHUYECKYIO HH(OpMaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOM nHpopmaruu, IHTepHeT U ApyTHx);

chOpPMUPOBAHHOCTh YMEHHUH COONIO/IaTh TpaBUja SKOJOTHYECKH IeIeco00pa3Horo
MOBEACHUS B OBITY U TPYAOBOM JAEATEIbHOCTH B LEISAX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Karollel NPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cwmblca mokazatens [IJIK, moscuaTe Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIEHUS UX BPEIHOTO BO3IACUCTBHS HA OPTaHU3M
YeNoBeKa;

Uit 0OyYaroIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB U XUMUYECKUX SBJICHUI;

JUIS  CIETNBIX W CIA0OBHAAIIUX OOYYAIOIIMXCS: YMEHHE WCIONbh30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaiins muist 3anucn XuMudeckux GopMyot.

11 KJIACC

[IpeameTHBie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMHUSI»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XUMHUYECKON COCTABJISIOMICH ECTECTBEHHO-
HAyYHOH KapTHHBI MHUpPA, POJIM XMMHUU B IO3HAHWU SIBJICHUN NpHUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHrsT TPAKTHYECKUX 3alad W DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHON CpEIE;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATraroliue
MOHATUA (XMMHUYECKUN DJIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOIIb, MOJSPHBIA OO0BEM, BaJCHTHOCTh, O3JIEKTPOOTPUIIATEIILHOCTh, CTEIEHB
OKHCJICHUSI, XWMHYECKass CBi3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOHAsN),
KpUCTAJUIMYECKAss  PEIIETKa, THUIBI XUMUYECKUX  pPEaKUUH, pacTBOp, DIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJUTHYECKAS TUCCOIMAIINS, OKHCIWUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  pEakUud, XHUMHUYECKOE paBHOBECHE); TEOPUM UM  3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKON AuccolmManuu, mnepuoandeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpPAaHCHUS MACCBhlI BCHICCTB, 3dKOH COXPAHCHUA W MNPCBPALICHUA SHCPTHUU MPHU XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMHH, MHUPOBO33PEHUYCCKHE 3HAHUS,
JeKalmue B OCHOBC IOHHMMAHUA TPUIUHHOCTH U CHUCTCMHOCTH XHMHUCCKHUX HBHGHHﬁ,
(haKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH W 0€30MaCHOM HCIIOJIb30BaHUHU
BOXHEUIIIMX HEOPTaHWYECKUX BEUIECTB B OBITY U PAKTUYECKOM IEATEIILHOCTH YEIOBEKA,;



c(OPMHPOBAHHOCTh YMEHHI BBISIBIISATh XapaKTEPHbIC MPU3HAKHU MMOHITUN, YCTaHABIUBAThH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS NPU OMMCAHUHM HEOPraHMYECKUX
BEIIIECTB U UX MPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XUMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
¢GopMy1 BeIIECTB M YpPAaBHECHMM XMMHYECKHX PEAKIMH, CHUCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHUS OTACIbHBIX HEOPraHWYECKHX BEIIeCTB (YrapHb Tas,
YIJIEKUCBIA Ta3, aMMHAaK, ralméHas M3BECTb, HETall€Has M3BECTb, NUTbEBas CONA, MUPUT M
Jpyrue);

C(OPMHUPOBAHHOCTb YMEHUH ONPEJEIIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHHSI XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUAX Pa3JIMYHOIO COCTABA, BUJL XUMUYECKON CBA3M (KOBAJIEHTHAs!, HIOHHA,
METaJUINYecKas, BOAOPOAHAs) B COEIMHEHMSX, TUIl KPUCTAJUIMYECKOH PEHMIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJIApHasi, MOHHAs, METaJlIndecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCANHECHUN;

Cc(OPMHUPOBAHHOCTb YMEHUH YCTaHABIMBATH MPUHAJIEKHOCTh HEOPTaHUUECKUX BEIIECTB
10 MX COCTaBy K OINpPENeIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IIPOCThIE BEIECTBA — METAJLIbI U
HEMETaJlIbl, OKCUbI, OCHOBaHHMsI, KUCIOThI, aM()OTEPHBIE TUAPOKCHIBI, COJIN);

c(hOPMHUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH mepuoguveckoro 3akoHa J[. M.
MeHnneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTENBHYIO H
MIPOTHOCTHUYECKYIO (DYHKITUH;

C()OPMHUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [lepronnueckoit cuctemMbl XUMUUYecKux anemMeHToB JI. U.
MeHeneeBa, HCIONb3Ys MOHATUS «S-, P-, d-3JEKTPOHHBIE OpPOHUTAIM», «IHEPreTUUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB XMMHYECKMX 3JIEMEHTOB U HX
COCIIMHEHM 110 nepuogam U rpynnam llepruoauyeckoi cucteMsl XMMUYECKUX d1eMeHToB JI. M.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKIATh CYIECTBOBAHME
TEHETUYECKOM CBA3M MEXAY HEOpPraHM4eCKMMM BELIECTBAMM C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

C()OPMHUPOBAHHOCTb YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE PEAKLMU IO Pa3IU4HBIM
npU3HaKaM (YUCIy M COCTaBy pearupyrollux BELIeCTB, TEIJIOBOMY J(PQeKTy peakluu,
U3MEHEHMIO CTETIEHEH OKUCIEHHS DJIEMEHTOB, 00PaTUMOCTH peaKI1H, yYaCTHIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTH YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMNA Pa3IMUHBIX TUIIOB, IOJIHBIC
U COKpAIlEHHBbIC YpaBHEHMs pEaKIMii MOHHOIO OOMEHa, yYMThIBasl yCIOBHUS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHII;

c(OPMHPOBAHHOCTH YMEHUI TNPOBOAUTH PEAKIUH, MOJITBEPHKAAIONINE KayeCTBEHHBIN
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEUIECTB, pAacClO3HAaBaTh ONBITHBIM IyTEM MOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH pPaCKpHIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
PEaKIMii MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OanaHca STUX peakLuii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKlnuu OT
pasnuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUsS XMMHUYECKOIO PAaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bo3aeicTus (mpuniun Jle latense);

C()OPMHUPOBAHHOCT YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JIeXKallue B
OCHOBE MPOMBIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD
IPEJCTaBICHUH 00 OOIMX HAay4HBIX HNPUHIMIAX M 3KOJIOTMYECKMX IpoOjeMax XHMHUYECKOro
IIPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHHUS C HCIIOJB30BAHUEM ITOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHWH Ta30B NPU XUMHUYECKHX
pEaKIMsIX, Macchl BELIECTBA WM 00BEMA ra30B IO U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOUIMX B PEAaKIMM BEIIECTB, TEIIOBOrO 3(dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUJia MOJIb30BAHMS XUMHUYECKON TOCYAOU U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH IO BBIITOJIHEHUIO Ja00PaTOPHBIX XMMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUIl IJIAHUPOBATh M BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue TMEpoOKCcHIa BOAOPOJAa B MPUCYTCTBUM KaTallu3aTopa, OMNPEIEIICHHE Cpebl
PacTBOPOB BEILIECTB C MOMOIIBIO0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOHM peaklHH, pPeakluyd HOHHOTO OOMEHa, KAaueCTBEHHbIE pPEaKklUH Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS, pEIICHHE AKCIEPUMEHTATbHbIX
3amau mo teMaM «Metamib» U «Hemeramnel») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKHU
0€30MacHOCTH MPH OOpAIIEHUH C BEIIECTBAMHU U Ja00OpaTOPHBIM 000PYAOBaHUEM, MTPEICTABIATD
pe3ynbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(}OpMaluio,
MOJy4yaeMyl0 U3 pa3HBIX HCTOYHHMKOB (CpEACTBa MAacCOBOM KOMMYHHUKAIMH, VHTEpHET W
JPYThX);

c(OPMHPOBAHHOCTh YMEHMH COONIOJATh TpaBHJIa SKOJIOTHYECKH IIe1eco00pa3HOro
MOBEACHUS B OBITY U TPYAOBOH [EATENbHOCTH B LEISIX COXPAHEHHs] CBOErO 3/I0pOBbA U
OKpY>Karollel NPUPOJHOM Cpelpl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
ornpeAenéHHbIX BellecTB, MoHuMasi cMbich nokasarens [1JIK, moscHaTe Ha nmpumepax crnocoObl
YMEHBUICHHUS U NPEeIOTBPAILEHHS X BPEIHOTO BO3ACUCTBHUS Ha OPraHU3M YEJIOBEKa;

Ui 00y4aroluXxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSMHU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEILIECTB M XUMUYECKUX SBIICHUII;

JUISL CHETBIX W CIA0OBUASAIIMX OOydYalOIMMXCA: YMEHHE HCIOJIb30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaiins muist 3anucn XuMudeckux GopMyit.
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MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTEIN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUWJIEH U IPONUJIEH — MPOCTEUIIINE
MPpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «ITomydenue
JTUJICHA U U3YYEHUE €TO CBOWCTB)»

Ankanuensl. byranuen-1,3 u MmetunOyragueH-
1,3. I[TomyueHne CHHTETUYECKOTO KaydyKa 1
pEe3UHBI

10

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTMUECKUH Psii. ALIETHIIEH —
IIPOCTEUIINN ITPEACTABUTEID aJIKMHOB

11

BrpluncieHus o ypaBHEHUIO XUMUYECKON
peakuuu

12

Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13

I'eneTnyeckas cBsi3b yIrieBOJOPOAOB,
MPUHAUISKAIINX K Pa3IMYHBIM Klaccam

14

[IpupoHBIC HCTOYHUKH YTIEBOAOPOIOB:
NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
HePTh U POIYKTHI €€ mepepaboTKu

15

[IpupoHBIC HCTOYHUKH YTIIEBOAOPOIOB:
NPUPOJHBIH ra3 U MOMyTHBIE HEPTIHbIE T'a3hl,
HePTh U MPOIYKTHI €€ mepepaboTKu

16

KoHnTtposbHas paboTta 1o pazaery
«YTII€eBOIOPOABD)




Hpe,I[eJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI: MCTAHOJI

17 1
1 3TaHoi. BomoponHas cBs3b

18 MHoOroaToMHbI€ COUPTHI: STUICHIJIUKOIb U 1
[JIMLEPUH

19 @DeHOoJI: CTPOEHNE MOJIEKYJIbI, (PU3HUECKUe U |
XUMHUYECKHE CBONCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMaIbACTUI U alleTaIbICTH/I. 1
AnieToH

21 OnHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE |
KHUCITIOTHI: MypaBbUHAS M YKCYCHASI

2 [IpakTrueckas pa6f)Ta Ne 2. «CsoiicTBa 1
pacTBOpa YKCYCHOM KUCIOTBD»

23 CreaprHOBas U OJIEMHOBASI KUCJIOTHI, KaK 1
MPEICTABUTENN BBICIIUX KAPOOHOBBIX KHCIIOT

24 MBpb1ia Kak coJii BBICHINX KapOOHOBBIX KUCIIOT, |
UX MOIOIIIee eHCTBIE
CrnosxHble 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MIPOTIN3 CIOKHBIX 1
a¢upoB

2% Kupsl: rTugponn3, NpUMEHEHHE, 1
Ouosornyeckas poJb KHUPOB
YrieBoabl: cOCTaB, Kiiaccuukams.

27 Bakneiimme npeacTaBuTENN: TIIOK034, 1
bpykTO3a, caxapo3a

28 Kpaxwman u 1emiron03a kak mpupoHbie 1
MIOJTUMEPHI
KonTtponbHast pabota o pasaeny

29 «Kucnopoacoaepxaiine opraHu4ecKkue 1
COETUHEHUS

30 AMUHBI: METHUJIAMUH U aHWJINH 1
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OpTaHUYECKUE COCTUHEHUS, UX 1
ouosiornueckoe 3HaueHue. [lentuast

3 benku kak mpupoaHbIe BEICOKOMOJIEKYIISIPHBIE 1
COCTMHEHUS
OCHOBHBIE TIOHATUS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUI !
OcHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1

IIimacTMacchl, Kay4yKku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/
I

Tema ypoka

KoanuyecTBO 4acoB

KonTpo
JIbHbIE
padoThI

Bcero

MMpakTuya
ecKue
padoThI

Jlara
U3YYeHH
|

JIEKTPOHH
ple
nugposbie
oOpa3oBare
JIbHBIE

pecypchl

XUMUYECKUH ATIEMEHT. ATOM. DJIEKTPOHHAA
KOH(HTrypanus aTOMOB

[Iepuonnueckuii 3akoH u llepnoanueckas
cucTeMa XuMH4YecKux anemenToB /. U.
MeneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX AJIEMEHTOB U UX COEAMHEHUI
[0 rpyNIam U rnepuojaM. 3HaueHHe
NEPUOANYECKOT0 3aKOHA U CHUCTEMBI
xuMuueckux anemenToB /.M. Menpeneera B
Pa3BUTHU HAYKH

CrpoeHue BenecTBa. XMMUYECKas CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs
KOBaJIEHTHOM CBsi3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
VcTrHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBas 10715 BELLIECTBA B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCMHEHNN. | 'eHeTnueckas
CBSI3b HEOPraHUYECKHX BEILECTB, PA3INYHBIX
KJIACCOB

Knaccudukanmss XuMruaecKux peakiuii B
HEOPraHWYEeCKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHMS MacChl BEIIECTB; 3aKOH
COXpaHEHHUSI U IPEBPAILICHUS SHEPTUH TIPU
XUMUYECKHUX PEaKLUsIX

Cxopoctb peaknun. OOpaTUMBbIC PEAKITHH.
XUMHUYECKOE paBHOBECHUE

10

[IpakTuueckas padora Ne 1. «Bausiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEaKUM)

11

DnekTponuTnyeckas auccoruanus. [lonstue
0 BoziopoHOM Tokasarene (pH) pactBopa.
Peakiiun nonnoro oomena. I'naponus




OpTaHUYCCKUX U HCOPraHNYCCKUX BCIICCTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peakiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIiiaBoB U paCTBOPOB COJIECH

13

KontponbHas pabora 1o pasaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHUHN»

14

Mertamibl, ux nosnoxkenue B [leproanyueckoit
CHCTEME XUMHYECKUX 3eMeHToB JI. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBONCTBa
MCTAJIJIOB

15

CnuiaBbl METAIIIOB. DJIEKTPOXUMHUYECKHH PAJT
HanpsHKEHUH METAIIIIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KA, KaIbINi, MAarHUH,
ATIOMUHHN) U UX COSIUHEHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XWMHUYeCKHe CBOMCTBA IIMHKA, JKeJIe3a H UX
COCTUHEHUU

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TEMe
«Meramas»"

20

Hemerannsl, ux noiaoxeHue B
[leproanueckoil cucTeMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyecKue CBOKMCTBAa HEMETAILIIOB.
AmoTponusi HeMeTayuIoB (Ha puMepe
KHCJIOPOJIa, cepbl, hocdopa u yriepoaa)

22

XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBl U UX
COCIUHEHUN

23

XUMHYECKuEe CBOMCTBA a30Ta, hocodpa u ux
COEMHEHUI

24

XHUMHUUYECKUE CBOMCTBA YIIIEpoaa, KPEMHUS U
UX COCIUHEHUN

25

[IprMeHeHne BaXKHEUIIINX HEMETAIJIOB U UX
COE€IUHEHUN

26

O0o001IcHNEe U CUCTeMaTU3alus 3HAaHUH 10
teMe «HemeTamnaely. BerauciaeHus 1mo
YpaBHEHUSAM XUMUYECKUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe
"Hemertamnsl"»

28

KonTponpHas pabora mo Temam «MeTaib




n «Hemertamnen»

HeopraHquCKI/Ie N OpraHU4YCCKUC KHUCJIOTHI.

29 Heopranunueckue u opranuyeckue 1
OCHOBaHUS
AMoTepHbIe HEOpraHUYEeCKUE U

30 OpraHMYecKue coeIMHEeHUs. | eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEILECTB
Ponb xuMuH B 00€CIIEUeHUH DYKOJIOTMYECKOI,

31 YHEPreTHUECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEIULIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX IPOMBILIUICHHOTO [TOTYy4eHUS 1
Ba)KHEUIIINX BEIICCTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUAJIOB 1

34 XUMHUS ¥ 310pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YUYEBHO-METO/JINYECKOE OBECINEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIVIS1 VUEHUKA

o Xumus, 10 xnacc/ I'abpuensu O.C., OOIIECTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Akimoneproe obmectBo «M3narensctBo «lIpocBemenne»
* Xumus, 11 xknacc/ I'abpuensa O.C., O61mecTBO ¢ orpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; Axunonepnoe obmectBo «M3narenscTBo «IIpocBemmenue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoanueckoe mocodre — 6a30BbIid YPOBEHBY - M.:
Hpoda 2022 rog.

2. 0.C.I'abpuensH, U.I'.OctpoymoB, «O61mast XuMus B TecTax, 3aa4yax, ynpaxaeHusx. 11
kimace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbie 1
MIPOBEPOUHBIEC PaObOTHI K yueOHuky». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 knacc: HacTonbHas KHUTA 1715
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmace: HactonpHas kHura s
yuurensi». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aauu Mo XUMHUH U CIIOCOOBI UX
pemenus» - M.: «/Ipodan, 2021ro.

7. B.I'. lenncoBa «Xumus 11 knace noypounsie miaansl mo yueouuky O.C.I'abpuensina,
I'.I".JIpicoBoii» - Boarorpan» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 ximacey, - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensH, N.I'.ocTpoyMOB «XUMHUYECKUN IKCIIEPUMEHT B mikoJie 11 kmacey; - M.:
Hpoda. —2019 rox.

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u cailT 1uia yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomekmus LIOP: [IpenMerHast KommeKust « XUMH
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumus. Komnekmus Poccuiickoro o6ieo0pa3oBaTeasHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onmuMnuana mkoIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIM yUeOHUK Uil CPEAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMHUS

http://www.chemistry.ru /[ucraHunoHnHas onuMnuaaa mo XuMuU: TeIEKOMMYHUKAIIMOHHBIN
00pa3zoBaTeNbHBIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/

SRR =

IMPHJIO)KEHHUE

MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHUE
HEHTPA «TOYKA POCTA»

HITaTuB 1eMOHCTPAIMOHHBINA XUMHYECKH I

Anmnapar 1Jis NpoBeJleHus] XUMHYECKHUX peaKkiuii

Ha0op nocyabl 1 npuHAAJIEKHOCTEH (MUKpoJIadopaTopusi).
Hudposas nadoparopus 1Jis1 HIKOJIbHUKOB

HoyT0yk Rikor

M®Y (npuHTep, ckaHep, konup) Pantum m6800fdw
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