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MOACHUTEJIBHAS 3AITINCKA
[Iporpamma 1O XWMHM Ha YpPOBHE CpPEIHEr0 OOIIEero 00pa3oBaHUs

pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit @eneparum», TpeOOBaHUN K pe3yinbraTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTeNbHONM MNPOrPaMMbl CPETHEro oO0IIero 00pa3oBaHMS
(®OIT  COO), npeacraBineHHbIx B  DegepaJlbHOM  rOCYIapCTBEHHOM
obOpazoBarenbHoM ctapaapte COO, c¢ yuétom Konmenumu mnpenogaBaHus
yueOHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
®denepanuy, peamu3ylOLIMX OCHOBHBIE O0pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX MoONokeHuil «Crparerun pas3BuTusg BocnuTaHus B Poccuiickoi
@enepanuu Ha nepuop 1o 2025 roga» (Pacnopsbkenune IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOOB K pa3pabOTKe MporpamMMmbl MO XUMHHU, K OIPENEICHUIO
oOwielt crparerud oOy4yeHusl, BOCOIUTAHUS U Pa3BUTHsI, OOYUAIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHIenTyanpHbie monoxkeHus ®I'OC COO o B3auMoOOOYCIIOBICHHOCTH IIEJISH,
COJIEpKaHUs, PE3YJbTAaTOB OOyuYeHHUs] U TpeOOBaHWU K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0111e00pa3oBaTeIbHON  OpraHU3alluu, SBISETCS HEOThEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM OSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME€ XHMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, POPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIBTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTMYEeCKH 000CHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBbIO
U TpuponHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHMe OOyYaromIMXCs Ha
YpOBHE cpenHero o0mero o0Opa3oBaHUsS CpEACTBAMH Y4YEOHOro mpeaMeTra
«XuMHS», COAEPKAHUE W MOCTPOEHUE KOTOPOTO OMNpeNeeHbl B MpPOrpaMMme IO

XUMHH C YUETOM CcTieUn()UKN HAYKH XUMUH, €€ 3HAUCHUS B MO3HAHUU MPUPOALI U B



MaTepHUaIbHON KM3HU OOIECTBa, a TAakKKe C YUYETOM OOIIMX IENeH W MPUHITUIIOB,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEAHEro  OOILEro
obOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyio poJib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUajIbHOU KYIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIILJICHUS,
B CO3[JaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOMBI U YeJIOBEKa, KOTOpoe (OpPMHUPYETCs] B XMMUU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTAaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTAMU TPUMEHEHUS.

TecHO B3aMMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaJa
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJBTYpPbl, HEOOXOAUMBIM YCIIOBUEM YCIIECIIHOTO
Tpyla U JKU3HU Kaxjoro uieHa oOmiectBa. COBpeMEHHas XHUMHsI Kak HayKa
co3ujiaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHII HamnpaBieHa Ha pEIICHUE
I00AIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSA YEJIOBEUECTBA — ChIPHEBO,
HYHEPTETUYECKOM, MUIIEBOM, IKOJIOTHIECKONM OE€30MTaCHOCTH M OXPaHbI 37J0POBBSI.

B cootBeTcTBUM ¢ OOmMMMM MEISIMU U TPUHIUIAMHU CPEIHEro OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB
W3YYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcsi, HEOOXOAMMYIO UM JJid BbIpAaO0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHECIIHOTO BKJIIOUEHUS B JKU3Hb COLIMYMA, MPOJOJKCHUSA
00pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUECH.

CocraBisiomumMu  npeaMera  «XUMUs»  SBISIOTCS  0a30Bble  KypChl —
«Opranndeckas xumus» u «OOmas W HeOpraHuyeckas XUMHS, OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWKM M0 HEOPTaHWYECKON XMMHH (C BKIIOYCHHEM 3HAHWNA U3 OOIIeH XUMUHN) U
opraHnyeckod xumuu. @OpMHUpPOBAHHE NAHHOW CUCTEMBI 3HAHUMU IPU HW3YYECHHUU
npenMera o00ecrneynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpasus

BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUN XUMHUHU.



Crpykrypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKass XUMUs» CPOpMHUpPOBaHA B MporpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOTO TIOJIXOa K M3y4yeHUIO YydeOHOro Marepuasiia u 0OyclIOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OPraHMYECKOM XHUMHH BEIIECTBa
paccMaTpuUBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOPUHM CTPOECHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHYECKUX M  DICKTPOHHBIX
MpelCTaBIeHUd O CTpoeHun BemiecTB. CBeneHuss 00 WH3y4aeMbBIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUHM — OT YIJIEBOJOPOAOB JO CJIONKHBIX OMOJIOTUYECKHU
AKTHBHBIX COEAWHEHWH. B Kypce OpraHM4YecKOod XHMMHUHU IOJYyYarOT Ppa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs MEpPBOHAYATIbHBIC
MPEACTABICHUS O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pEeaKIIvy.

[lon HOBBIM YyIIIOM 3peHUs B TpeaMere «Xumus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHus
TEOPETUUECKUN Marepuanl U (HaKTOJIOTHUECKHME CBEJCHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTUUECKUX TO3UIUH,
Iy0o)ke TMOHATh MCTOPUYECKOE H3MEHeHue (yHKUMA 3TOro 3akoHa — OT
00001Iaro1IIeH 10 OOBICHSIONIEH 1 TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWM O BOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEpPHOCTAX TMpOTeKaHusl JAomnoiHsercs B kKypcax 10 um 11 xkmaccos
AJIIEMEHTAMH COJICPKAHUS, MMEIOIIMMHU KYJIBTYPOJOTHUYECKUM U TMPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aUMOCBS3M XHUMHUU C
JPYTMMH HayKaMH, PAacKpbhIBAIOT €€ POJib B MO3HABATEIIbHOW W MPaKTUYECKOU
JEATEIbHOCTH YEeJOBEKa, CIOCOOCTBYIOT BOCHHMTAHUIO YBAXKEHUS K IMPOIIECCY

TBOPYCCTBA B obnactu TCOPUHN U IPAKTHICCKHX HpI/IJ'IO)KeHI/II\/'I XUMHUH, ITIOMOI'al0OT



BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOieMax, CBA3aHHBIX C XUMHEH, KPUTUYCCKH OCMBICIUBATh MHGOPMAIHUIO U
NPUMEHATH € IS TIONMOJNHEHWS 3HAHWH, pEIIeHUS WHTEIUICKTYaIbHBIX |
IKCIIEPUMEHTATIBHBIX HCCIEA0BAaTeIbCKUX 3a7a4d. B 1eiaoM conepkaHue y4eOHOro
npeaqMeTa  «XUMUS»  JAHHOTO  YPOBHS  M3YYCHHS  OpPHUEHTHUPOBAHO  Ha
dbopmMupoBaHue y 00ydYaIOMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JUISI TIOHUMAaHWSI
bunocopckux wmaeH, TakuX Kak: MaTepuajbHOE EAMHCTBO HEOPTaHUYECKOTO H
OpraHMYEeCKOro MHUpa, OOYCJIOBIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHEM, II03HABAEMOCTh TPUPOIHBIX SBICHUNW IYyTEM OJKCIEPUMEHTA W
peIIeHUs] TMPOTUBOPEUMA MEXKAY HOBBIMH (akTaMH U TEOPETHUYCCKUMU
MPENOChUIKAMHU, OCO3HAHKUE POJIU XMMUU B PEIICHUU HKOJOTUYECKUX MpoldiiemM, a
TaKke MpolIeM cOepeKeHHUS YHEPTETHUCCKUX PECYPCOB, CHIPhSI, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTepuasoB.

B nmmane pemeHus 3a7ad  BOCIUTAHUWSA, PAa3BUTHS ¢ COLMATU3AIMH
OOy4aromuxcsl TMPUHATHIE MPOTPAMMON IO XHMHH TOAXOAbI K OTPEICICHHIO
CONEp)KaHUSI U TIOCTPOCHHS TpeaMeTa MpelycMarpuBarOT (OpMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JEHCTBUN, UMEIOMNX 0a30BOE 3HAUYCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIbHOCTU: peIIeHus] TMpoOieM, IOUCKa, aHaiu3a H 00pabOTKu
uHOpMaIK, HEOOXOAMMBIX Ui TPUOOPETEHUs OMbITa MPAKTUYECKOU U
WCCJICZIOBATENbCKON JCSITEIFHOCTH, 3aHUMAOIICH Ba)XKHOE MECTO B IO3HAHUHU
XUMUH.

B mpaktuke mnpernomaBaHUS XWMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus, P OMPEACICHUN
COJZIEPKATEIPHOM XapaKTEPUCTHKU IIeJIeH W3ydeHHs] TpeaMeTa HalpaBICHHEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAJIUIIMOHHO TMpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOW HAyKHW KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEeTLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KynbTyphl. C
METOAMYECKON TOUKH 3PEHHMS TAaKOM TOAXOJ K OMPEACIICHUIO IeNel H3ydeHus

npeaMeTa ABJIICTCA BIIOJIHC OIIPaBIdHHBIM.



CornacHO MaHHOW TOYKE 3PCHUS TJIABHBIMH IEISIMUA HM3yYCHUS IpenIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki) siBAsITOTCA:

e (QopMmMupoBaHHE CHCTEMbl XMMHUYECKMX 3HAaHUW KaK  Ba)KHEHIIEH
COCTaBJISIIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MHpA, B OCHOBE KOTOPOU
JIeKaT KIFOYEBBIE TIOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHME S3bIKa HAyKH, YCBOECHHWE W TOHMMAaHHWE CYIIHOCTH JIOCTYIHBIX
00001IeHn I MHUPOBO33PEHYCCKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (QopmMupoBaHHE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METO/IAaX MO3HAHUS
BEIIECTB W XHMHYCCKHX PEaKIui, HEOOXOMUMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTUPOBATHCS B MHpE BEIICCTB W XHMHYCCKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUYECKOM U MOBCETHEBHOM KU3HU;

® Dpa3BUTHE YMEHHI U CITIOCOOOB JCSITCIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOMIOACHUEM  MPaBHII
0€301acHOTro OOpAICHHS C BEIECTBAMU.

Hapsiay ¢ atiM, copepikaTenbHas XapaKTepUCTUKA MeNIeld W 3a7ad W3ydeHUs
penMeTa B MporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMU B CHCTEME CpelHero oOmiero oobpasoBanus. CeromHs B
TIpeTnoaBaHuN XUMHUH B OOJIBITICH CTETICHU OTAAETCS IPEAIOUYTCHHUE MTPAKTUYECKOM
KOMITOHEHTE COjiep>)KaHuss OOydYeHHs, OpPUEHTUPOBAHHOW HA  TMOATOTOBKY
BBIITYCKHUKA O0O0I1e00pa30oBaTeIbHON OpraHu3aliy, BIAACIONIETO HE HabopoM
3HaHWH, a (QYHKIIMOHAJIHLHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMH W YMCHHSIMHU
aAKTUBHOTO TTOJIYYCHUS 3HAHUA W IPUMEHEHUSI MX B PEAIbHOM KU3HU JIJIST PEIICHUS
MPaKTUICCKUX 3a]1ad.

B cBi3u ¢ 3TUM mNpu M3yYEHUW TMpeaMeTa «XUMHUsS» JOMHUHHUPYIOIICe
3HaYEHUE NPUOOPETAIOT TAKUE LU U 33/1a4H, KaK:

ajantanus oOy4arouuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEIUICKTYaJdbHO  PA3BUTONM  JTUYHOCTH, TOTOBOHM K

CaMOO6p8,30BaHI/II-O, COTPYAHHUYCCTBY, CAMOCTOATCIBHOMY IPUHATHIO I'PaMOTHBLIX



peleHnid B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHCHHEM;

dopmupoBaHue Yy  OOYdYaIONIMXCS  KIIOYEBBIX  HABBIKOB  (KITFOYCBBIX
KOMIICTCHIUI), WMEIONIUX YHUBEPCAIbHOE 3HAUYCHUE /IS PAa3UYHBIX BHUIOB
JCSITCIBHOCTH: PEIICHHs po0JIeM, MOMCKa, aHaau3a U 00pabOTKK WH(pOpPMAIIUH,
HEOOXOMUMBIX I TNPHOOPETCHUs OMbITAa JEATCILHOCTH, KOTOpas 3aHUMaecT
BA)XHOE MECTO B TIO3HAHWM XUMHUH, a TaKKe S OICHKH C TO3HINN
IKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XHMHUYECKUX
IPOIIECCOB HAa OPTaHM3M YeJIOBEKA U TPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX
CIIOCOOHOCTEN 00yUYarOIIUXCS: CIIOCOOHOCTH CAaMOCTOSITEILHO MMPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBHUH C JKU3HEHHBIMU NOTPEOHOCTSIMU, HCIIOIB30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA U aHaJInW3a y4eOHOH U
HayYHO-TIOMYJISIPHOM HH(POPMALIMU XUMHUECKOTO COIePKaHMS,;

(dbopMHpOBaHUE U PAa3BUTHE y OOYUAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS], HAOIIONATEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHMU W TPOBEACHUU XUMHYECKOTO
IKCTIEPUMEHTA;

BOCIIMTAHUE y OOydJarommxcsi yOSKIEHHOCTH B  T'yMaHHUCTUYECKOM
HAIMpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUH TIOOATBHBIX TpoOIeM
PaIMOHAIFHOTO TPUPOIOTIONB30BaHMSI, TOTIOHEHUS YJHEPTETHUECKUX PECYpCOB H
COXpPAHCHUSI TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpex HOTO
OTHOUIICHUS K TIPUPOJIE M CBOEMY 3JI0OPOBBIO, a TaKKE MPHOOPETCHHUS OIbITA
UCTIOJIb30BaHMs TIOMYYEHHBIX 3HAHUHM ISl TPUHATHS TPAMOTHBIX PEIICHUH B
CHUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B yueOnom mnaHe cpeaHero ooOmero oOpa3oBaHHUA MPEAMET «XUMUS)
0a30BOr0 ypoOBHS BXOJIUT B COCTaB MpeAMeTHOW obmacti «EcTecTBeHHO-HAydHBIC

npeaAMETBD).



OO1ee 9rcao 4acoB, OTBEAEHHBIX ISl U3YUCHUS XUMUH, HA 6a30BOM ypOBHE
cpenHero odiiero odpazoBaHusi, coctaBisieT 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hegenro), B 11 kitacce — 34 yaca (1 yac B Hezeno).

PaGouass mporpamma mo ¢usuke cdopMupoBaHa ¢ ydeTom Pabodeit
nporpaMMbl Bocriutanus [1IKomb.

Peanu3amus BOCHHUTATEIHHOTO IMOTEHIIMANIA YPOKOB peayCMaTpHUBaCT:

* MakCMMaJbHOE  HCIOJB30BAHHE  BOCIUTATENBHBIX  BO3MOXKHOCTEH
cogepxaHusi y4eOHoro mpeamera s (GOPMUPOBaHUSA y  OOyYaromIMXCs
POCCUICKHX TPaJAWLIHUOHHBIX JYXOBHO-HPAaBCTBEHHBIX U  COIMOKYJIBTYPHBIX
[IEHHOCTEH, POCCHICKOTO HCTOPUYECKOTO CO3HAHWS HAa OCHOBE HCTOPUYECKOTO
IPOCBELIEHUS; IOA00p COOTBETCTBYIOIIETO COAEPKAHMS YpPOKOB, 3aJaHUH,
BCIIOMOTaTEIbHBIX MaTEPUaIOB, TPOOIEMHBIX CUTyalliii 171 00CY>KICHHIA,

*BKJIIOYEHUE B pabOuyl0 MPOrpaMMy IO MaTeMaTHKE LIE€JIEBBIX OPUEHTHPOB
pe3yNnbTaTOB BOCIIUTAHUS, UX YUYET B ONPEIEICHUH BOCIIUTATENbHBIX 33]1a4 YPOKOB,
3aHATHI;

*BKJIIOUEHHE B pPadouyyl0 MporpamMmy TEMaTHMKd B COOTBETCTBUH C
KaJICHJapHBIM TUTAHOM BOCIIUTATENbHON pabOTHI;

*BBIOOpP METOJOB, METOAMK, TEXHOJOIMH, OKa3bIBAIOIIMX BOCIUTATEILHOE
BO3/IEMCTBHE HA JINYHOCTh B COOTBETCTBUU C BOCIMTATEIBHBIM UJEAJIOM, LIEJIbIO U
3aJjauaMy  BOCTIMTAHUSA, IICJIEBBIMH OPHUCHTHPAMHU pE3yJAbTaTOB BOCIUTAHUS;
peann3aluio NpUOpUTETa BOCIIUTAHUS B yUeOHOU JESITebHOCTH;

*[IPUBJICYCHHEC BHUMAHUS OOYyYalOIIUXCI K IEHHOCTHOMY  acCIEeKTy
U3ydyaeMbIX Ha YypOKax TMPEAMETOB, SBICHUW W COOBITHI, WHUIIMUPOBAHUE
OOCYX/I€HU, BBICKa3bIBAHUW CBOETO MHEHUS, BBIPAOOTKM CBOETO JMYHOCTHOIO
OTHOIIICHUS K N3y4aeMbIM COOBITHSIM, SIBIICHUSM, JINIIAM;

* IPUMEHEHHE MHTEPAKTUBHBIX (HOpM yueOHOM pabOThl — HHTEJUIEKTYyalbHBIX,
CTUMYJIMPYIOUINX MO3HABATEIbHYIO MOTHBAIMIO, UTPOBBIX METOIMK, AUCKYCCHUH,

JarommnXx BO3MOXHOCTB HpI/IO6pCCTI/I OIIBIT BCACHHUSA KOHCTPYKTHUBHOT'O JHAJIOra,



TPyNIoOBOM pabOThI, KOTOPasi yYUT CTPOUTH OTHOIIEHUS U ICWCTBOBATh B KOMaH/IE,
CHOCOOCTBYyET Pa3BUTHIO KPUTHYECKOTO MBIIIICHUS;

*IIOOYXKJeHNEe OOYyJaroIIUXCsl COONMONaTh HOPMBI TOBEICHUS, IIpaBHIIa
OOIIEHUST CO CBEPCTHUKAMU U MEJArOTMYeCKUMU PAaOOTHUKAMHU, COOTBETCTBYIOIITHE
yKJIamy oO0Ieo0pa3oBaTeIbHON OpraHM3aIiy, YCTAaHOBICHHUE U  TOIJICPKKY
T0OpoKeIaTeIbHON aTMOCc(ephl;

*OpPTaHM3AIMI0 HACTABHUYECTBA MOTHUBHPOBAHHBIX W  JPYIUPOBAHHBIX
0OyyYaroluXxcsl HaJl HEYCIEBAIOIIMMU OJHOKIACCHHUKAMH, B TOM YHCIIE C OCOOBIMU
o0pa3oBaTe/ibHBIMU  MOTPEOHOCTAMH, JAOUIET0 OOYyYarOlMMCS  COI[HATIBHO
3HAYUMBIA OTBIT COTPYIHWYECTBA U B3aUMHOM TTOMOIIIH;

*UHUIIMMPOBAHWE W  TOMJEPKKY  HCCIEAOBATEIBCKOM  JIESITEIbHOCTU
oOyJaromuxcs, TUIAHUPOBAHUE W BBIMOJHCHUE WHAWNBUAYAIBHBIX W TPYIITOBBIX
MIPOEKTOB BOCIIUTATEIHLHON HAPABICHHOCTH.

B ocHoBe BbIOOpa METO/IOB U MPUEMOB, (JOPM PaOOTHI JEKUT OPUEHTAIIMS HA

1ieJIeBbI€ MPUOPUTETHI, 0003HaUYeHHbIE B Pabouelt nporpamme BocnuTanus LIkosnbl.



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBBI OPraHUYECKON XUMHUHU

[IpenMer opraHnYeckoil XUMHUM: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUYCHHUE B MOJTYYECHUU
HOBBIX BEIIECTB WU MarepuanoB. Teopus CTpPOEHUS OpraHMYECKuX coeauHeHuid A. M.
bytnepoBa, e€ ocHoBHbIe monoxkeHUS. CTPyKTypHBIE (DOPMYIIBI OPTaHWMYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKHUX COCIMHEHUSAX — OJIMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBnenne o0  KiIacCU(pUKAUA  OpraHUYECKUX  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHHM (CUCTeMaTH4ecKas) U TPUBUAIBHBIC Ha3BaHMUS BaKHEHIIHMX
MPEACTABUTENICH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCIIEPUMEHTAIbHBIE METO/bl U3yUYECHUS BEIIECTB U MX MPEBPAILCHUI: 03HAKOMIICHUE C
oOpa3iaMyu OpraHM4eCcKuX BEIIECTB U MaTepuajaMy Ha MX OCHOBE, MOJICTUPOBAHUE MOJIEKYII
OpPraHUYeCKUX BEIIECTB, HAOMIOEHUE W OMNHUCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB IMPU HarpeBaHuM (TIaBieHHe, OOYIJIMBaHUE W
TOpEHHE).

YrieBoaopoasl

AJIKaHbI: COCTaB U CTPOEHUE, FOMOJOTHMYECKH psa. MeTaH W 3TaH — NpoCTElIIne
MPEACTABUTENIM aJKaHOB: (PU3UYECKUE W XUMHYECKHE CBOMCTBA (pE€akUMM 3aMeElIeHUs U
TOPEHUSI ), HAXOXKJEHUE B IPUPOJIE, TOTYyUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUUECKUM PSS, DTUIIEH U IPONUIICH — MPOCTEHIITNE
MPEACTABUTENIM AJIKCHOB: (PU3MYECKHE U XUMHUUYECKHE CBOMCTBA (peakiuu THIAPUPOBAHUS,
rajoreHUpOBaHUs, TUpaTallii, OKUCICHHS U TTOJIMMEPU3ALIUHN ), TOJTYYEHUE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOMCTBa (peakuus noaumepusaiuu). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
OPOCTEUIIMKA TPEICTABUTENh QJIKHHOB: COCTaB, CTPOEHUE, (PU3MUECKHE M XUMUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApPATAIIMU, TOPEHUs), TTOIyYEHUE U

ITPUMCHCHUC.



Apensl. beHson: cocrta, crpoeHue, (Qu3MUYeckre W XUMUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOJIyYEHUE W MpPUMEHEHHE. To1yon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ce0UCmaea (peakyuu 2ai02eHUpo8aHus U HUMpOB8anus), noayieHue u
npumenenue. TOKCMUHOCTb apeHOB. [eHeTMueckas CBA3b MEXIYy YIVIEBOJOPOAAMH,
NpUHAJICKAIIMME K PA3IMYHBIM KIJIACCaM.

[IpupoaHbie HCTOYHUKHU YIIIEBOAOPONOB. [IpupoaHbIii Ta3 U MOMyTHRIE HE(QTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CnocoObl nepepabOTKM HedTH: TeperoHka, KpeKUHT
(TepMuyeckuil, kKaranuTudeckuit), nuponus. [Ipoaykrel nepepaboTku HePTH, UX MPUMEHEHUE
B IMPOMBIIJICHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOAYKTHI €T0 MepepadOTKHU.

DKCIIEpPUMEHTAIbHBIE METO/Ibl U3YyUEHHS BEIIECTB M UX IMPEBPAILCHUI: 03HAKOMIICHUE C
oOpasiaMu 11acTMace, KaydykoB U pe3uHbl, kKoyuiekiuu «Hedte» u «Yronby, MoaenupoBaHue

MOJIEKYJI YIJIEBOJOPOAOB U TaJOr€HONPOU3BOAHBIX, IPOBEJCHUE HNPAKTUYECKOW pabOTHI:

MOJIYYEHUE STUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrlie 3amaun.

Berunciennss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOIHOTO BEIIEeCTBA WJIM IPOJIYKTAa PEAKIHMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:xanue opranu4eckue coeJuHeHUus

[IpenenbHble OMHOATOMHBIC CHHUPTHI. METaHON W 3TaHOJ: CTPOCHHE, (PUBUYECKHE U
XUMUYECKHE CBOMCTBA (pEaKIUM C aKTUBHBIMH METAJJIAMH, TAJIOTEHOBOJIOPOJaMU, TOPEHUE),
NpUMEHEHUE. BOAOpOAHbIE CBSI3M MEXAY MOJEKyJIaMH COupToB. JleHcTBME MeTaHona |
ATaHOJIa HAa OPTaHU3M YEJIOBEKA.

MHOroaroMHbI€ CHUPTHL. OTHJICHIIMKONb M TIHIEPUH: CTPOCHHE, (PU3HYECCKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJCICTBHE CO IIEIOUYHBIMA METAJUIaMH, KaYeCTBEHHAs PeaKIus
Ha MHOTOATOMHbIC CHUPTHI). J[eiicTBMe Ha opraHu3M ueioBeka. [IpuMeHeHue mIHIlepuHa U
ATUJIEHITIUKOJIS.

deHoM: CTPOCHHE MOJICKYNbl, (PU3MUECKUE M XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anpaerunbl U Kemowusl. DopManbACTHI, aleTATBICTHA: CTPOCHHE, (U3HUYECKUE W
XUMHUYECKHUE CBOMCTBA (peakIuy OKHUCJICHUS U BOCCTAHOBIICHMS, KadeCTBEHHBIE PEaKInu),

IMMOJIYYCHHUC U IPUMCHCHHUC.



OnHOOCHOBHBIE TIpe/IebHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAS U YKCYCHAsI KACJIOTHI:
CTpoeHue, (pU3MYecKue M XUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kjacca KHUCIOT,
peakius dTepuduKanumn), noydeHue u npuMmenerre. CTeapuHoBasi U OJICMHOBAsI KUCJIOTHI Kak
MIPEICTABUTENN BBICIITUX KapOOHOBBIX KHCJIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIeEe JIeHCTBHUE.

CrnoxxHble 3(UPHl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX d()HUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruosgornyeckas poib JKUPOB.

VYrieBobl: cocTaB, KiaccuduKaiys yrieBoaoB (MOHO-, TU- U TIoJaucaxapusl). [Troko3a —
MPOCTENIINI MOHOCAXapu: 0COOCHHOCTH CTPOCHHSI MOJIEKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcugom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcuga cepedpa(l), BoccTraHoBieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJE,
MpUMeHeHue, ononorndeckas posib. Dorocunre3. GpykTo3a Kak U30Mep TITHOKO3HI.

Kpaxman u nemmono3a kak npupoanbie noauMepsl. CTpoeHUEe KpaxMalia U LEJITI0I03bI.
®u3znyecKre 1 XUMUYECKUE CBOMCTBA Kpaxmasia (TUAPOIIN3, KAYECTBEHHAS PEAaKIUs C HOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3YyYEHHS] BEUIECTB M HMX MPEBPAIICHHI: TPOBEACHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIUPTOB, KaueCTBEHHBIC
peakiMyi OJHOATOMHBIX CIUPTOB (OKUCIIEHHE ATaHona okcuaoMm Mmenu(ll)), MHOroaroMHBIX
CUpTOB (B3auMOJIEHiCTBHE TiMilepuHa ¢ rumapokcunom memu(ll)), anpaerunoB (okuciaeHue
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(ll), B3aumopelicTBue
KpaxMajla ¢ HOJIOM), TPOBEJACHUE MNPAKTUYECKONM paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuétnrle 3amaun.

Beluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BELIECTBA WJIM NPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH ).

A3oTconepxkalire OpraHn4eCcK1ue COCINHEHHUS.

AMHHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. duzmyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe MulKHA). buoiormyeckoe 3HaYEHHE

aMHUHOKUCIOT. [lerrTrabl.



benku kak mpupoaHBIE BBICOKOMOJIEKYIISIpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TPETUUYHAsl CTPYKTypa OelkoB. XHUMHUYECKHE CBOWCTBAa OEJIKOB: THMIPOIM3, JEHAaTypauus,
Kau€CTBEHHBIE PEAKLIMU Ha OCJIKH.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHsI BEUIECTB M MX IMPEBpALICHUI: HAOIIOAEHUE U
ONKCAaHUE JIEMOHCTPALIMOHHBIX ONBITOB: JI€HATypauMsi OEJIKOB NpU HarpeBaHUM, IBETHBIC
peakiuu OeIKoB.

BbicokoMoIeKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAUHEHUI: MOHOMEp, IOJINMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpPHU3ALNH, CPEeIHsAs MOJIeKylsgpHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHUI — ITOJIMMEPU3aLUs U IOJIUKOHICHCALIHSL.

DKCHEepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALLECHUN: O3HAKOMJIEHUE C
oOpa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexXnpeIMeTHBIE CBA3H.

Peanuszannst MeXNpeaMETHBIX CBA3EU NPU U3YYEHUHM OpraHndeckor xumuu B 10 kiracce
OCYIIECTBIISIETCS Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHbIX MOHATUHM, TaK U
MOHATUH, SBISIFOUIMXCS CUCTEMHBIMM [UISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAay4HbIE MOHATHUS: SIBJICHHE, HAy4HbIH (PakT, TUIIOTE3a, 3aKOH,
TEOpHs, AaHaldu3, CUHTE3, Kiaccuukanus, MNEPUOJUYHOCTb, HAOIIOACHUE, HN3MEPEHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE.

®usnka: Marepus, SHEpPrus, macca, aroM, D3JEKTPOH, MOJEKyla, 3HEPreTUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BETUUHHBI U
€IMHMIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusM, o6mocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHUHTE3,
OMOJIOTUYECKH AKTUBHBIE BelllecTBa (O€IKH, YITIEBObI, >KUPBI, PEPMEHTHI).

['eorpadus: MuHepasbl, FOpHbIE TOPOIbI, TIOJE3HBIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHomorus: nuieBsle MPOLYKThI, OCHOBBI PALMOHAIIBHOTO IMTAaHUs, MOIOIIME CPENICTBA,
JEKapCTBEHHbIE M KOCMETUYECKHE Ipenaparbl, MaTepHabl M3 HCKYCCTBEHHBIX H

CHHTCTHYCCKHNX BOJIOKOH.

11 KUIACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XMMHUH

XuMHuueckud aieMeHT. AtoMm. Sapo aroMa, H30TONBL. OJNEKTPOHHAsE 000JO0YKa.
DHepreTUYecKre YpOBHH, TOyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHTsl. OCOOEHHOCTH
pacnpeiesIeHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(UTYpalHs aTOMOB.

[Tepnonnueckuit 3axkoH u Ilepumonmyeckas cucrtemMa XuMHYeCKux 3nemeHtoB [ .
MenpneneeBa. CpsA3p INepuoauyeckoro 3akoHa u Ilepmoaudeckoil CUCTEMBI XHMHUYECKHUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHONW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XUMHUYECKHX 3JIEMEHTOB M OOpa3yeMblX HMMH MPOCTBIX M CIOXKHBIX
BEILECTB I10 IpynraM 1 neproiaM. 3HaueHUEe NEPUOAUIECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIIBI XUMHUYECKOW CBsI3U (KOBaJIGHTHAS
HEToJIIpHAs W TIOJNsipHAsi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBsI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHbIN). BogoponHas cBsa3s. BaaeHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTENEeHb OKUCIICHUA. FIOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIIBI KPHUCTAJUIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKOW PEIIETKH.

ITonaTne o aucnepcHbIx cucreMax. IcTuHHBIE M KOJUTOMIHBIE PacTBOPBL. MaccoBas 10s
BEILIECTBA B PaCTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknmarypa HeopraHWYeCKHX
BEIIECTB. [ E€HEeTHYECKasl CBSI3b HEOPraHMYECKHX BEUIECTB, NMPUHAICKAIIMX K PAZTUUHBIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamuss XUMUYECKHX DPEaKuid B HEOPTaHUYECKOW U
OpraHUYECKOM XUMHUH. 3aKOH COXPAaHEHHUs MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPTrUH NPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pa3iuuHbIX (axTopoB. OOpaTuMble peaxiuu.
Xumuyeckoe paBHOBecue. PaKkTOphl, BIMSIOMINE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.

ITpyranmn Jle [larense.



Onekrponutuyeckas aucconuanusa. CuiibHble U ciaOble 3JEeKTpoauThl. Cpelna BOIHBIX
PacTBOPOB BEILLIECTB: KUCJasl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHUSI BEUIECTB U UX IMPEBPAILCHUM: JEMOHCTpAIIUS
tabmui «Ilepuonuueckas cucreMa xumuueckux aneMeHToB [[. WM. MenneneeBa», uzydeHue
MOJICJIE KPUCTAJNIMYECKUX PEHIETOK, HAOMIONECHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX ONBITOB (Pa3ioKEHHE MEPOKCHIa BOAOPOAAa B MPUCYTCTBUU KaTaiau3aTopa,
OTPENICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAJIBHOIO MHAUKATOPA, PEAKIUN
MOHHOIO OOMEHa), IPOBEJIECHUE MPAKTUYECKON padoThl «BnusHue pa3audHbX (PAaKTOPOB Ha
CKOPOCTh XUMUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacuétel 1o ypaBHEHMSIM XUMHUUYECKUX pEaKIUWA, B TOM 4YHCIE TEPMOXHUMHUYECKUE
Pacy€ThI, paCYETHI C UCHOJIB30BAHUEM MOHATHS «MAcCOBas I0JISI BEIIECTBAY.

Heopranuyeckasi xummusi

Hemeramnbl. [lonoxenne ©HemerauioB B llepuogmueckoil cucremMe XHUMHYECKUX
anemeHToB J[. M. MenneneeBa U O0COOEHHOCTH CTpPOCHHsS aTtoMoOB. Du3MUECKUE CBOWCTBA
HEMETaJIOB. AJIJTIOTPOIHS HEMETAIIOB (Ha IpUMepe KUCIopoia, cephl, pocdopa u yriepoaa).

XVMMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAJIOB (TallOT€HOB, cephl, a3ota, docdopa,
yriepoja U KpPEeMHHsS])) W UX COCIUHEHUH (OKCHUIOB, KHUCJIOPOACOAEPKAIIMX KHUCIIOT,
BOJIOPOJHBIX COETMHEHUN ).

[IprmeHeHne BaXXKHENIIINX HEMETAIUIOB U UX COCUHECHUM.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cCUCTEME XUMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DIICKTPOHHBIX 00O0JIOUEK aTOMOB MeTaynioB. OOmmiue
¢usnueckue cBoricTBa MeTaiyioB. CIUlaBbl METAIIOB. DJEKTPOXUMUYECKUN Psifl HAMPSIKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAJUIOB (HATpWM, Kajdui, KaJdblIMH, MarHui,
ATIOMUHUMN, IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHU.

OO6mme crmocoOb! MoTy4YeHHs METaIoB. [[puMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB W HUX MPEBpALCHUN: H3y4YeHUE
KOJUTeKIMU «MeTamibl U CIUIaBb», 0Opa3llOB HEMETAJUIOB, PEHICHUE HKCIEPUMEHTATbHBIX

3aja4, HaAOJMIONEHWE M  ONHCaHWEe JAEMOHCTPALMOHHBIX M JIAOOPaTOPHBIX  OMBITOB



(B3auMOIeICTBHUE TUAPOKCUAA ATIOMUHHS C PACTBOPAMHU KHUCIIOT M IIEJIOYEHl, KaueCTBEHHbIC
pEaKIMK Ha KaTUOHBI METAJIJIOB).

Pacuérnrlie 3amaun.

Pacuérpel mMaccel BemecTBa WM 0ObEMa ra3oB 0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00bEMY OIHOTO U3 YYaCTBYIOLIMX B PEAKIIMU BEIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MTPOAYKTOB PEAKIIMH, €CJIM OTHO U3 BEIIECTB UMEET PUMECH.

XuMHuA U KU3Hb

Posnb xuMuu B 00ecriedeHIH IKOJIOTHYECKOM, SJHEPTETUYECKOM U TTUIIeBOM 0€301acCHOCTH,
pa3BuTuM MeauuuHbl. [loHSATHE O HAyYHBIX METOJAxX ITO3HAHMS BEIIECTB M XUMHYECKUX
peaKIuu.

[IpencraBnenuss 00 OOHMMX HAyYHBIX MPUHIUIIAX MOPOMBIIUICHHOTO TOJYyYEHHS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MAarepUaoB: BAXKHEWIIHUE CTPOUTEJIbHBIC MaTepUAJIbL,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEPaAaMHKa, MaTrepuajbl sl SJICKTPOHUKH,
HaHOMAaTepHuasbl, OpPraHUYECKUE U MUHEPAIbHBIE YI0OpEHUS.

XUMHUST YU 340pOBBE YEJIOBEKA: ITPaBUJIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 0€30MaCcHOTO UCIOJIb30BaHUSI MPEMapaToB OLITOBON XUMHUU B MOBCETHEBHOMN KU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MeXIpeaMETHBIX CBsI3€l MPU U3yUYEeHUU OOLIEH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS YEpe3 UCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYyUYHbBIX
MOHATUWA, TaK W T[IOHSITUW, SBISIOIIUXCA CUCTEMHBIMH Uil OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO [IMKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbIH (HaKT, TUMOTE3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, KiIaccupuKauus, MEPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJICJIMPOBAaHUE, U3MEPEHNUE, SBJICHUE.

®dusuka: Marepusi, YHEPrus, Macca, aroM, IEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPTIETUYECKUI YPOBEHbB, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSIHU€ BEIIECTBA, (DU3NIECKIE BEIIMUNHBI M SUHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTEMa, Owocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOJIbI, TIOJIE3HBIE HCKOTIAEMBIE, TOTIIUBO, PECYPCHI.



Texnomorus: XUMHNYCCKas1 IMPOMBINIUICHHOCTD, MCTAJUIyprus:, IMPpONU3BOJACTBO
CTPOHUTCIIBbHBIX MaTcpuralos, CEJIbCKOXO035MCTBEHHOE IMpOnU3BOACTBO, MMUIICBast
IMPOMBIIIJICHHOCTD, @apMaHGBTHQCCKaH IIPOMBIINIJICHHOCTB, IIPOU3BOACTBO KOCMCTHYCCKHUX
npenaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA IMPOMBIIIIJICHHOCTD,

HaAHOTCXHOJIOTHNH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS OOYyYarOIIMMUCS
IIporpamm cpeaHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-mMeTonnueckoii OCHOBOM Il pa3paldOTKH IUIAHUPYEMBIX pPE3YIbTaTOB OCBOCHHUS
IIPOrpaMM CPETHETO 001IEro 00pa30BaHus ABISIETCS CUCTEMHO-/1EATEIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBHMU € CHUCTEMHO-IESITEIBHOCTHBIM MOIXOAOM B CTPYKTYpE JUYHOCTHBIX
pE3yAbTaTOB OCBOCHHUS TMpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUS
BBIJICJICHBI CJIEIYIOLIME COCTABIISIOIIHE:

OCO3HAHHWE O0YyYaIOIMMUCS POCCHICKON I'pakIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEIETICHUIO;

HaJIMuMe MOTUBAIMU K 00YUYEHUIO;

L[E€JICHANPABICEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIAECHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCA B CBOEU JIESITENIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOIrO
o0pa3oBaHUs;

HaJIM4KME MPABOCO3HAHUS DKOJIOTMYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaAMeTa «XHUMHs» IOCTUTalOTCS B EIMHCTBE
y4eOHOW W BOCIHTATEIHHOM JESITEIBHOCTH B COOTBETCTBHM C TYMaHUCTHYECKUMH,
COIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJA€ajJaMU POCCUICKOTO
IPaKJAHCKOTO O0OIleCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU M TpaBUIAMU TOBEICHMS,
CHOCOOCTBYIOIIMMHM  TPOILECCaM  CaMOIO3HAHMs, CaMmMOpa3BUTHUA M HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTU O0YYaIOIIUXCS.

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHUS MpeaMeTa « XUMUD» OTPaKatoT CPOPMUPOBAHHOCTD
OTbITa TO3HABATEIbHOW M MPAKTUYECKOW MEATENBHOCTH OOYy4aloUIMXCs IO pean3aluu

IMPUHATBIX B 06H_I€CTBC HCHHOCTeﬁ, B TOM YMCJIC B HaCTHU:



1) rpamaaHCKOr0 BOCIIUTAHUSA:

OCO3HAHMS OO0YYarOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH, YBaKCHHUS
K 3aKOHY U IPABOIOPSAKY;

NPEJICTaBICHUs O COIMAJIbHBIX HOpMaxX M MpaBWJIaX MEXKIUYHOCTHBIX OTHOIIECHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MJESATENBHOCTH NPHU CO3JAAHMHM y4eOHBIX
IIPOEKTOB, PEIICHUH Y4YE€OHBIX M II03HABATEJBHBIX 33J1a4, BBIINOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaThb W TNPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHTHI
JAPYTHUX MPU aHAIU3€E PA3JIMYHbBIX BUJIOB YU€OHOH JESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEOUIO OTEYECTBEHHOM
XUMUH;

YBaKEHUSI K MPOLECCY TBOPYECTBA B 0OJACTH TEOPUU M NMPAKTUUYECKOTO NMPUMEHEHHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh PE3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX TOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

MHTEpPECA W TIO03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHUM W MOCIEAYIOIIEM aHaJIu3e
MH(}OpMAaIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHMS, 3STHYECKOTO MIOBEICHNUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJECHHE W IOCTYNKUM CBOMX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUIM 3TUX MOCTYIIKOB;

4) gpopMUpPOBaHUA KYJIbTYPbI 310POBbSI:

MOHMMAaHUs IEHHOCTEH 370pOBOrO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U NICUXUYECKOMY 370POBBIO;

coOtoieHust mpaBuil 0€30MacHOro OOpaleHusl C BEIIECTBAMU B OBITY, MMOBCEIHEBHON

KW3HU U B TPYAOBOM JAEATEIBHOCTH;



NOHUMAaHUSl LIEHHOCTH MPaBUJI HWHIUBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUSI B CUTYAIUSX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIHOJIEH;

OCO3HAHUS TOCJEACTBUNA UM HENPHUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJIS,
HApPKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKON JESTENbHOCTH,
0O0I11I€CTBEHHO TOJIE3HON, TBOPUECKOUN U IPYTUX BUAAX JEATCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMAJIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MpodecCcHil pa3IMyHOro poAa, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUS MTPEAMETHBIX 3HAHHI 110 XUMHUH;

YBAXEHUS K TPYLY, JIFOISIM TPYZla U pe3ybTaTaM TPYIOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHAYaJbHOM TpAaeKTOpUU OOpa3oBaHus,
Oynymeid mnpodeccu MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEM 00IIeCTBa;

6) IKOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOrO0  OTHOIIEHWS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3EMIIE;

NOHUMaHUS  TIO0AJIBHOTO  XapakTepa  OKOJOTMYECKUX  MpoOsieM,  BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHOM U COLIMATBLHOM CPENbL;

OCO3HAHUSI HEOOXOIWMOCTH HCIIOIb30BaHUS JOCTWIXKEHUM XHMUHU [UJI1  pelIeHUs
BOIIPOCOB PAllMOHAIILHOTO MPUPOIOT0Ib30BAHMS;

AKTUBHOTO HEMNPUATHUS JEUCTBUNA, MPUHOCSIIUX BPE OKpYKalollel MpUpOIHON cpere,
YMEHUS IPOTHO3UPOBATH HEOIaronpusITHhIC AKOJIOTUYECKUE MOCTEACTBUSA
MPEANPUHUMAEMBIX I€MCTBUM U MPEIOTBPALIATH UX;

HaJUYUsl Pa3BUTOTO DKOJOTUUECKOTO MBIIIJICHUS, SKOJIOTHYECKONW KYJIBTYphl, OIbITA
NEATEIbHOCTH SKOJIOTMYECKOM HAMpaBIE€HHOCTH, YMEHUS PYKOBOJACTBOBAaThCA UMH B
MO03HABATEIbHOM, KOMMYHHKATUBHON W COIMAIbHOM MPAKTHUKE, CHOCOOHOCTH U YMEHHUS
aKTUBHO MTPOTUBOCTOSITH UIEOJIOTHUU XeMohoouH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:



c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUs CHEIM(PUKA XUMHUM KaK HayKHd, OCO3HaHUsA €€ poiu B (OPMHUPOBAHUH
palOHAJIbHOIO HAYYHOTO  MBILIUICHUS, CO3JaHUM LEJIOCTHOIO TPEACTABICHUS 00
OKPYKaIOIIEM MHpE KaK O €AWHCTBE MPUPOABI U 4YEIOBEKA, B IIO3HAHWUU ITPUPOIHBIX
3aKOHOMEPHOCTEHN U pEIIeHUH TPOOJIEM COXpaHEHUS IPUPOAHOIO PaBHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUU JUII COBPEMEHHOM NUBWIM3AIUHU: B €&
I'YMaHUCTUYECKON HAIpPaBJIEHHOCTH M BaKHOM POJIM B CO3JaHUM HOBOM 0a3bl MarepuaIbHOM
KyJAbTYpbl, pEIIEHUU [I00aJbHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTUS UEJIOBEUYECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHIINEBOM H HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTUHU
MEIMILIMHBI, 00ECIIEUEHUH YCIOBUM YCIELIHOTO TPyAa M HKOJIOTMUECKH KOM(OPTHOM >KU3HU
Ka)X/I0T0 4jieHa 00I1eCTBa;

€CTECTBCHHO-HAYYHONW T'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IO3HAHHS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh IMOJydyaeMble 3HAHUS
JUIsl aHanu3a W OOBSCHEHHUS SIBICHUM OKpPYXXAIOIIEro MuUpa M MPOUCXOIAIIMX B HEM
M3MEHEHHUI, YMEHHUs JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHMS HAa OCHOBE HAy4HBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LEJIBI0 NOJIyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl PELIEHUs
npo0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K ITO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPBIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJyYEHMIO HOBBIX 3HAHMM IO XMMHM B COOTBETCTBUH C IKU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeCca K OCOOCHHOCTSM Tpyla B pa3IMyHbIX cdepax mpodecCunoHaNbHON
NEeATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHUS Yy4€OHOro mnpeamera «XuUMHUS» Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAOT:
3HaYMMbIe JUIsI (DOPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIUXCA MEKIUCIUIINHAPHBIE

(MexXnpeaMeTHbIe) OOIIeHAyYHbIE MOHATHUS, OTPAXKAIOIIKUE 1IEIOCTHOCTh HAYYHOM KApTHUHBI



MHUpa U cHenu(puKy METOAOB MO3HAHUSA, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (Mmarepwus,
BEIIECTBO, JHEPTus, SIBICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DaKT, MPUHIUN, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIENOBaHUE, HAOIIONEHNE, U3MEPEHUE, SKCIEPUMEHT U
Jpyrue);

YHHUBEpCalbHbIe  y4ueOHble  JeHCTBUS  (MMO3HABaTelnbHbIE,  KOMMYHHKATHUBHBIC,
peryasTuBHbIE), oOecnednBaomue (HopMUpoBaHHE (DPYHKIMOHAIBHOM TIPaMOTHOCTH H
COLIMAJIBHON KOMIIETEHIIMH O0Y4arOIINXCS;

CIOCOOHOCTh  OOYYAlOIIMXCS ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHWA U YHUBEpCAJIbHbIE Y4eOHbIE NEHUCTBUS B I103HABAaTEIIbLHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHble pe3ynbTaThl OTPA)KalOT OBJAJACHUE YHHUBEPCAIbHBIMU YYEOHBIMU
II03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYIIATUBHBIMU JI€HCTBUSIMMU.

OBiaseHue yHMBEPCAJbHBIMHM Y4eOHbIMH N03HABATEIbHBIMHU ACHCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHe IeHCTBUSI:

CaMOCTOSATENIbHO (OPMYIUPOBaTh M AKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpPENENATh LENIN AEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTB PE3YyNbTaThl IEATEIbHOCTH C OCTaBICHHBIMU LIETISIMH;

UCIIOJIb30BATh NPH OCBOEHWUM 3HAHWUN NPUEMBI JIOTHUECKOIO MBIIIEHUS — BBLACIATH
XApaKTEpHbIE MPU3HAKA IOHATUH M YCTAHABIMBATH WX B3aWMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOUIUE TOHIATHS 1J11 OOBSICHEHUS OTAENbHBIX (DAKTOB U SBIICHUI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU NS KIacCHU(PHUKAIMK BEUIECTB M XUMHYECKHUX
peaKLnil;

YCTaHABIMBAaTh IPUYNHHO-CIIEICTBEHHBIE CBS3H MEKY U3yYaEMbIMU SIBICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIE, IEIYKTHBHBIC, I10 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, GOPMYITUPOBAThH
BBIBOJIBI M 3aKJIFOUEHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBHIE)
MOJIEJIA, TPe0oOpa30BbIBATh MOJIEIbHBIE MPEACTABICHUS — XWUMUYECKHH 3HAaK (CHMBOII)
ANIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOM peakiuu — TMpU PEIICHUU

y‘IC6HI>IX IMIO3HABATCIIbHBIX W IIPAKTHYCCKHUX 3aiad, IMPHUMCHATbL HA3BAHHBIC MOACIBbHLBIC



OpE/CTaBIEHUsl Ui BBISIBJICHHUS XapaKTEPHbIX MPU3HAKOB H3Y4YaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUSA:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMUYECKUX PEaKIUM;

dopmynupoBaTh WENM W 3a7a4dl HCCICNOBaHMS, WCIOIB30BaTh IIOCTABICHHBIE W
CaMOCTOSTENIbHO C(OpPMYIMpPOBAaHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI ISl (DOPMHUpOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIAQ/IETh HABBIKAMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEACHUS YUYEHUYECKHUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  yMEHMsS  HaOMOmaTh 3a  XOAOM  Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3ynbTar, (popMyaupoBaTb OOOOLIEHHS U BBIBOJBI
OTHOCHUTENIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB MCCIEI0BaHUSA, COCTaBISITh OOOCHOBAaHHBIM
OTYET O MPOJEIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIEN0BATEIbCKON M MPOEKTHOW JESATEIbHOCTH,
MPOSBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHMCKY METOAOB pEIICHUS
MPaKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HHPoOpMauuu (HAyYHO-TIOMYJIApHas
JUTEepaTypa XUMHUYECKOTO COJIEpXaHHs, CIpaBOuHble Mocobus, pecypchl HWHTepHeTa),
aHAJIM3UPOBaTh MHPOPMALMIO PA3IMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTD;

(GopmMynupoBaTh 3amnpochl U MPUMEHATHh pa3IMYHbIe METONbl MpPU TMOHCKE U OTOOpE
nH(popMaIi, HEOOXOIUMOM JIJIs BHIMOTHEHUS YUECOHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA,

NpUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMabHYIO (OpMY MpeACTaBiICHUs HHPOpMalUU
(cxembl, rpauKu, AUArPaMMBbI, TAOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KaueCTBE CpEICTBAa MpU paboTe € XHUMHUYECKOU
uH(poOpMalLIMe: NMPUMEHSTh MEXNpeAMeTHbIe ((hU3MYecKue W MaTeMaTUuecKue) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U Hp606paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPEACTBA HAITIAJHOCTH.



OBiajeHne yHMBepCaJIbHbIMU KOMMYHUKATUBHBIMM 1eHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAa€MOM TEMBbI B XO/I€ UaOora U/Wiu JUCKYCCHUH,
BBICKA3bIBaTh WJACH, (OPMYIUPOBATh CBOM TMPEAJIOKCHUS OTHOCHUTEIHHO BBITTOJHCHUS
NPENJIOKEHHOM 3a/1a4uH;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENBHOCTH, IMOITYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBINOJHEHUH XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTHUECKON pPadOThI MO MCCIEAOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peanu3anu yaeOHOro MpoeKkTa U (HOPMYIUPOBATh BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUN MTyTEM COITIACOBAHUS MO3UIIMI B X0/1€ 0OCYKICHHSI 1 0OMEHA MHEHUSMH.

OBJjajieHne YHHBEPCAJIbLHBIMU PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYHIECTBIIATh CBOIO MO3HABATEIIbHYIO JAECSATEIbHOCTD,
onpenenss e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraéMblid aJITOPUTM JEHCTBUN MPU BBIMOIHEHUHN YUYEOHBIX U HUCCIEA0BATENbCKHUX 3a/1aY,
BBIOMpAaTh Haubosee YHPEeKTUBHBIN CITOCOO MX PEHICHHS C YyUETOM MOMYyUYEHUS] HOBBIX 3HAHUN
0 BEIIECTBAX U XUMHUUYECKUX PEAKIIUX;

OCYIIECTBIATh CAaMOKOHTPOJIb CBOEH JEATENBHOCTA HA OCHOBE CaMOaHaln3a W

CaMOOIICHKH.

HPEAMETHBIE PE3VYJIBTATBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XMMUsD OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUN O XHUMHUYCCKOM COCTABISIIONMICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpPA, POJIM XWUMHHU B TO3HAHWUU SBICHUN MPUPOABI, B (hopMupoBaHUU
MBIIIUICHUSI U KYJABTYPBI JTUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOIAUMOM ISt
pelIeHUs] MPAKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
3I0POBbIO U PUPOJHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHMMHWYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATUS (XUMUYECKMM DJJIEMEHT, aroM, »JJEKTpOHHas 000J04YKa aroma, MOJeKyJa,

BaJIEHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBf3b, CTPYKTypHas ¢dopmyia



(pa3BépHyTasi W COKpali¢HHas), MOJb, MOJSpPHAs Macca, MOJSPHBIA O0O0bEM, YIIIEpOAHBIN
CKeJleT, (PyHKIMOHANbHAs TPyMmna, paguKkai, W30MEpHsi, W30MEpbl, TOMOJIOTHYCCKUUA P,
TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA U a30TCOAEPKAIINUE COCTUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYISIPHBIC COCIMHEHMs); TEOPUHM M 3aKOHBI (Teopus
CTpOEHUs OpraHuveckux BemiecTB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B
OCHOBE TIOHUMAaHMSI PUIUHHOCTH M CHCTEMHOCTH XUMHUUYECKUX SBICHUM, (DaKTOIOTHICCKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUH M OE30MaCHOM HCIOIb30BAHUM BaXKHEUIIINX
OpraHUYEeCKUX BEIIECTB B OBITY U MPAKTUYECKOM JIEATETLHOCTH YEIIOBEKA;

chOpMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpHbIE  TMPU3HAKH  TOHATHIH,
YCTaHAaBIIUBaTh X B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU ONKHCAHUU
COCTaBa, CTPOCHUS U NMPEBPALLCHUN OPTraHUYECKUX COCTUHEHN;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIIOJIH30BaTh XUMUUYECKYI0O CUMBOJIMKY JJII COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOH, COKpaml€HHON) (opMyn OpraHuuecKux
BEIIECTB W yPaBHEHUW XHMHUYECKHX PEAKLIMM, M3rOTABIMBaTh MOJEIU  MOJEKYI
OPraHUYECKUX BEHIECTB ISl WJUIIOCTPAUM WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHUS;

cOpMHUPOBAHHOCTh ~ YMEHMM  yCTaHABIMBaTh  NPUHAJICKHOCTh  M3YYEHHBIX
OpraHUYEeCKUX BEIHIECTB MO WX COCTaBy M CTPOCHUIO K OMNpENeIEHHOMY KJaccCy/TpyIire
COCIMHEHUN (yrmeBogopomsbl, KHUCJIOPOL 151 a30TCOAEPKAILNE COEIUHEHMUS,
BBICOKOMOJICKYJISIDHBIE ~ COCMHEHHMS), JaBaTb WM Ha3BaHMS 10 CHCTEMAaTHUYECKOM
nomenknarype (IUPAC), a Taxxke TmNpUBONUTh TPUBHAIBHBIE Ha3BaHUS OTACIIBHBIX
OpTraHUYECKUX BEIECTB (ITWICH, MPOIMWUICH, alleTUICH, dTUJICHIJIMKOIb, TIUICPUH, (PEeHOI,
dbopmanpaerua, aneTadbAeTull, MypaBbHHAs KHUCJIOTA, YKCyCHas KHCJIOTa, OJCHHOBAsS
KHCJIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHUH);

c(hOpMUPOBAHHOCTh YMEHUS OINPEACIISATh BUJBl XUMHUECKOM CBSI3M B OPraHUYECKHUX
COeIMHEHUAX (OJIMHAPHBIE U KPATHHIE);

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHSTH MOJIOKEHHUS] TEOPUU CTPOCHHUS OPTraHUYECKHUX
BeniectB A. M. BytiepoBa jist 00bsicHEHHs 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U

CTPOCHHU:A; 3aKOH COXPAaHCHUA MACChl BCIICCTB,



c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTmiOyramuen-1,3,
O€H30J1, METaHOJ, 3TaHOJI, STUJICHIJIUKONb, TIHIEPUH, (DEHOJ, alleTalIbIeTU I, MypaBbUHAs U
YKCyCHasi  KHUCJOTBHI, DJIIOKO3a, Kpaxmaj, LeJJI0JI03a, AaMHUHOYKCYyCHasi  KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXAY HHUMH YPaBHCHUSMH COOTBETCTBYIOIIHUX
XUMUYECKHUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi;

c(hOpMHPOBAaHHOCTh YMEHHSI XapaKTEPU30BaTh WMCTOYHHKH YIJICBOJOPOIHOTO CBIPhS
(HedTh, IPUPOAHBIA Ta3, yroyib), CIOCOOBI UX IMEPEePadOTKH U MPAKTUUECKOE NMPUMEHEHHUE
MPOAYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHHUM IPOBOJUTH BBIYMCICHUS I10 XUMHYCCKHUM YpPaBHCHUSIM
(macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIISCTBA WIIM MPOAYKTA PEAKIIMH 0 M3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OHOTO U3 MCXOIHBIX BEMIECTB WU MPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO TIO3HAHMS, HWCIOJNB3YEMbIX B XHMHH TPH HM3yYCHWH BEIIECTB W XUMHUYCCKHX
sBICHUA  (HAOMIONMEHWE, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE), HCITOIb30BaTh
CUCTEMHBIC XHMHYECCKHE 3HAHHMS IS TPUHATHS PEHICHUWH B KOHKPETHBIX JKHU3HEHHBIX
CUTYAIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHECHUEM;

c(hopMHUPOBAHHOCTh YMEHUM COOIIONAATH ITPaBUJIA TIOJb30BAHUS XUMUYECKON MOCYION H
7a00paTOpHBIM  OOOPY/IOBaHMEM, a TaKXKe IpaBWiia OOpalleHHus C BeIIeCTBAMU B
COOTBETCTBHUH C HHCTPYKITUSIMH I10 BHITIOJTHEHHUIO JTAOOPATOPHBIX XHMHYECKHX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBHIMOJHATH XUMHUUYECKUN DKCIICPUMEHT
(TpeBpaleHrss OPraHWMYECKUX BEIIECTB MPH HArpEeBaHWH, TOJYUYCHHE STHUJICHA M M3yYCHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIICCTB, JCHATypamus OCTKOB Mpu
HarpeBaHWM, IIBETHBIC peakiud OeJKOB) B COOTBETCTBUHM C TIpaBHJIAMH TEXHHKHU
O0e3omacHOCTH TMpu OOpalleHHWH C BelEeCTBAMHM M JaOOpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJAbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amuch YpaBHCHHM
COOTBETCTBYIOIIUX Peakiuili U (GOPMYyIUPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO MHGOpMAIHIO,

MOJy4yaeMyl0 W3 pPa3HBIX MCTOYHUKOB (cpeacTBa MaccoBoil umH(popmarnuu, WHTepHeT u

JpyTHX);



c(hOpMHPOBAHHOCTh YMEHHUH COONIONaTh MpaBUja JKOJIOTHYECKU 11e71ecOo00pa3Horo
MOBEACHUSI B OBITY M TPYAOBOW AEATENBHOCTH B ILEJSIX COXPAHEHUS CBOErO 370POBbA U
OKpY>Karoled MPUPOIHON CPeIbl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3Mbl
ONPENIECNIEHHBIX OPraHUYECKUX BEWIECTB, MOHMMAs cmbica Tokaszartens [IJIK, moscHsATh Ha
puMepax CcrnocoObl YMEHBIIEHUS M MPEIOTBPAIICHHS HMX BpPEIHOTO BO3JICWUCTBHS Ha
OpraHU3M YEJIOBEKA;

U1 O0Yy4aroIIUXCs C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSIThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKHX SIBJICHUN;

IUIA CIEeNbIX U CIa0OBUAAIIMX OOYy4YalOIIMXCS: YMEHHE HCHOIb30BaTh PEIbEePHO-

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XuMu4yeckux Gopmyt.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHsS Kypca «OOImas W HeopraHudeckas XHUMHS
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O XHUMHYECKON COCTABIISIIOLICH €CTECTBEHHO-
HaydyHOW KapTUHBI MHpA, POJIM XHMHH B TO3HAHWUW SIBJICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYPbI JUYHOCTH, €€ (PYHKIMOHAJILHOW TpaMOTHOCTH, HEOOXOIUMOW st
pelieHnuss MPaKTUYeCKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
30POBBIO U IPUPOAHOU CPEAE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIATAIOIINE
MOHATHS (XMMHYECKHH DJIEMEHT, aTOM, M30TOI, S-, P-, d- SJIeKTpOHHBIC OPOMTAIH aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTD, AJICKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUUYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, METaJJIMUecKas, BOJOPOJHAs),
KpUCTAJJIMYECKass peIIETKAa, TUIBI XUMHYECKHUX PpEakKIui, pacTBOp, DJICKTPOJIMTHI,
HEXJICKTPOJIMTHI, ANEKTPOIUTUUECKAS AUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKOE€ pPABHOBECHE); TEOPUHM U  3aKOHbI  (Teopus
AJIEKTPOJIMTUYECKON aucconuanuu, nepuognueckuii 3axkoH [l M. MenneneeBa, 3akoH
COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peaKkusix), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHUS,

Jeamue B OCHOBE IMOHMMAHHMA MPUYIMHHOCTH M CHCTEMHOCTH XHMHUUYCCKHX HBJIeHPIfl,



(aKTOJIOTMYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, IOJYYeHUM U  0Oe30macHOM
WCIIOJIb30BAHMM  BAKHEUINIMX HEOPTaHWYECKUX BEHIECTB B OBITY U TPAKTUYCCKOU
NEATEIIBHOCTH YEJIOBEKA,;

c(hOpMHUPOBAHHOCTh ~ YMEHUW  BBISIBISITH ~ XapaKTepHbIE  MPU3HAKU  TOHSTHUH,
YCTAHABIIMBATh UX B3aUMOCBA3b, WCHOJIb30BATh COOTBETCTBYIOIIME IMOHATHUS MPU ONMUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MIPEBPALICHUN;

c(hopMHPOBAHHOCTHh YMEHUH HCIOIB30BaTh XUMUYCCKYIO CUMBOJIUKY JJISI COCTaBICHUS
dbopMysT BEUIECTB M YpPaBHEHUHW XUMHUYECKHX PEAKIUA, CHCTEMAaTHYECKYyI0 HOMEHKJIATYPY
(IUPAC) u TpuBHMaibHBIC HA3BaHUS OTICIBHBIX HCOPTaHHMYCCKHX BEIICCTB (yrapHbId ras,
YIJIEKUCITBIMA Ta3, aMMHUAK, Trami€Has W3BECTh, HErali€Hasi U3BECTh, IUThEBASI COAA, MUPUT U
Jipyrue);

c(hOpMHUPOBAHHOCTh YMEHUU OIpEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAUHEHUAX PA3JIMYHOTO COCTaBa, BHUJI XUMHYECKOW CBS3U
(KoBaJIeHTHAs, UOHHAs, METAJUTMYECKas, BOAOPOHASI) B COCTUHEHUAX, TUI KPUCTAILTNYECKOM
PEHIETKM KOHKPETHOTO BellecTBa (aromMHas, MOJEKYJIsSpHas, HMOHHAs, MeTajulndecKkas),
XapakTep Cpelibl B BOAHBIX paCTBOPaX HEOPTAHUYECKUX COCTMHEHUI;

c(hOpMHPOBAaHHOCTh YMEHUW yCTaHABIMBATh NPUHAMJICKHOCTh HEOPTAaHUYECKUX
BEILECTB 10 UX COCTABY K ONPENEIEHHOMY KJIACCy/TpyIINe COeAUHEHUH (POCThIE BEIIECTBA —
METaJUThl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCJIOThI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOopMHPOBAaHHOCTh YMEHHMM pPaCKphIBaTh CMBICH Tepuogudeckoro 3akona J[. .
MenzaeneeBa U JEMOHCTPUPOBaTH €ro  CHUCTEMATHU3HUPYIOU[YI0, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX AeMeHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCHOIb3Ys TMOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY», «IHEPIETUUCCKHE
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH WU3MEHEHMSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX
COCIMHEHUN TI0 IIepuoaaM u rpymmnam [lepruoguyecko CUCTeMbl XUMUYECKUX JJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE

CBOMCTBA HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPKIAATh CYIICCTBOBAHHC



TEHETUYECKOM CBSI3U MEXKIY HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILBIO YpaBHEHUI
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMIA;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUUECKUE PEAKIIUU IO Pa3IUUYHBIM
npu3HaKaM (YHUCIy M COCTaBy PpEarupyrollMX BELIECTB, TEIUIOBOMY 3(p(deKTy peakuuwy,
U3MEHEHUIO CTEMEHEH OKUCICHHS DIEMEHTOB, OOpaTUMOCTH PEaKIHH, YYacCTHUIO
KaTaJln3aropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTABISITh YpPaBHEHHUS pEaKlui pa3INyHBIX THUIIOB,
MIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pPEAKUUNA HOHHOTO OOMEHA, YUUTHIBAas YCJIOBHS, IpPH
KOTOPBIX 3TH PEAKIMU YT 10 KOHIIA,;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLMH, MOATBEPKIAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HWOHBI,
IIPUCYTCTBYIOLIME B BOIHBIX PACTBOPAX HEOPTraHUYECKHUX BEILECTB;

c(hOopMHPOBaHHOCTH YMEHUI pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMH IOCPEICTBOM COCTABICHUSI AJIEKTPOHHOIO OajaHca 3TUX
peaKkuui;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW pEeaKIUu
OT pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIIECHUs XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTeud (mpuniun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JIEXKAIIUE B
OCHOBE  IPOMBILIUICHHOTO  IOJYyYEHHMs] CEpPHOM  KUCJIOTHI, aMMHMakKa, a  TakKke
c(hOpMHPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MNPUHIUIAX M IKOJOTUYECKHUX
npobseMax XMMHUYECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUM MPOBOAWTH BBHIYUCICHHS C HMCIOJb30BAHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHM Tra3oB MPU XUMHUYECKUX
peakiusax, Macchl BEIECTBA WK 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe
WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MACChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIUN;

c(OpMUPOBAHHOCTh YMEHUI COOJIONATh MPABUIIA M10JI30BAHUS XUMUUECKON NOCYI0M U
nabopaTtopHeIM O00OpYAOBaHHMEM, a TaKkKe NpaBUjia OOpalleHUs] C BELIECTBAMHU B

COOTBCTCTBUHU C HHCTPYKIHAMHU 110 BBIITOJTHCHUIO J'Ia60paT0pHBIX XUMHUYCCKHX OIIBITOB,



c(hOpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh W BBIMOJHITH XUMHUUYECKUM HKCTIEPUMEHT
(pa3noxkeHUe TMEpOKCHJa BOAOPOJAa B NPUCYTCTBUU KAaTallU3aTopa, OMNPENEICHUE CPEAbl
pacTBOpPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIuu, PeakIiMd HOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cyiabhar-, kapOoOHAT- W XJIOPHUA-aHUOHBI, Ha KAaTHOH AaMMOHHSI, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metamne»y U «HeMetamib») B COOTBETCTBHM C
MpaBUjaMU TEXHUKH OE30MacHOCTH TMPH OOpalleHWH C BEMIeCTBAMH H JaOOpaTOpHBIM
o0opymoBaHUEM, TPEACTABIATh PE3YIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (popme 3amucu
YpaBHEHHM COOTBETCTBYIOIIMX peEakuid M (GOpMYIHpoBaTh BHIBOALI HAa OCHOBE JTHX
pE3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHYCCKH aHAIM3UPOBATh XMMHUYECKYI0 HMH(OOPMAIIUIO,
MOJIy4YaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CpECTBa MacCOBOM KOMMYHMKAIMU, VHTEpHET u
JIPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOIaTh TMpaBUiIa JKOJOTHUECKH IIeIeco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM AEATEIBLHOCTU B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KaroIiel MpUPOTHON Cpefibl, 0CO3HABATH OMACHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MBbI
ONpPEAECIEHHBIX BELIECTB, MOHMMAass cmbica Tmokasarens IIJIK, moscHATe Ha npumepax
CIOCOOBl YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJIOBEKA;

JUIS OOYYaroIIMXCs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbS: YMEHUE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHU;

JUISL CHETBIX W CHa0OBHAAIIMX OOydYarOIIMXCS: YMEHHE WHCIONbh30BaTh pelbedHo-

TOYEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing s 3andcu  XUMHYecKUX  (opMyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMBbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoi Xxumuu. Teopust CTpOeHHs
1.1 pel P . P P 3 bu6mmoreka L{OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. byrneposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoAOPOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl . HOPOA s 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yriIeBOIOPOIbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[TpupoaHbie HCTOUHUKH YTIIEBOIOPOAOB U UX
2.4 prpon e HOPOA 3 1 bub6mmoreka 1{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. Genon bubmuotexa L{OK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CioxkHbIe 2(pupbl 1 bubnuoreka LHOK https://myschool.edu.ru/
3.3 VYrneBoabl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AmuHbl. AMUHOKHUCITOTHL. benku 3 bu6mmoreka IOK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayayku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM(ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atomoB. [leprnoauueckuii 3akoH 1
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka IIOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [1OK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Meranbl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Kosmmuects 3
e JIEKTPOHHbIe u(ppoBbIe
Tema ypoka 0 42COB p ungp
n/n Hara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [Ipenmer oprannueckoil XuMuu, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus oprannyeckux coequnenuii A. M. bytneposa, eé
2 P P P yIIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE MOJOXKEHUS
IIpencrasienue o Kiaccupukanuy oprannyeckux Bemecrts. HomeHnkiarypa
3 P ¢ p P 1 bubauoreka IIOK https://myschool.edu.ru/
(cucremarnyeckas) ¥ TPUBUAJIbHBIE Ha3BaHUsI OPraHUYECKUX BELIECTB
4 ATKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKHUH s 1 bubnuoreka IIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEUILNE NTPEACTABUTEIN AIIKAHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEACTABUTEIN AIKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
8 [TpaxkTrueckas pabora Ne 1. «IlonydyeHue sTuIeHa U U3y4EHHE €0 CBOWCTB)» 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnOyraguen-1,3. Ilonydenue
9 YT YA v 1 bubmoreka I1OK https://myschool.edu.ru/
CHUHTETHUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOECHHSI, TOMOJIOTHYECKUN PAI.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTuieH — MpOCTEeNHIINM NMpeICTaBUTENb AIKUHOB
11 Bpluncnenus o ypaBHEHHUIO XUMUUYECKON PEaKLIUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30I1 U ToJTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['eneTnyeckas CBSA3b YIIIEBOIOPOIOB, MPUHAIIEKAIINX K PA3INYHBIM
13 e AOPOA putan = P 1 but6moreka [1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHble HCTOUHUKH YITIEBOIOPOAOB: MPUPOIHBIN I'a3 U MOIYTHBIE
14 PHpOA E HOPOA . prpoa vt 1 bubmoreka [1OK https://myschool.edu.ru/
HeTsiHBIC Ta3bl, HEPTh U IPOAYKTHI €€ mepepadoTKu
[IpruponHble HCTOYHUKH YIIIEBOJOPOJAOB: IPUPOAHBIN a3 U MOMYTHBIE
15 prpon I HOpOA PHPOI Tt 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu
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16 KonTpomnsHas pabota mo pasaeny «YIieBoIopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenpHble OIHOATOMHBIE CIUPTHI: METAHOJ U ATaHOJI. BojgoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: STUICHIJIMKOIb U TIIULIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3MUECKUE U XUMHUYECKHUE CBOMCTBA,

19 P yet, 1 BuGnuorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruasl: GopMaIbAeTH]l U aleTanbaeriua. AleTOH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OaHOOCHOBHBIE MpeieNibHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 8 ped P P 1 BuGnuorexa LIOK https://myschool.edu.ru/
YKCyCHast

22 [TpakTrueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreapuHOBas U OJIGMHOBAs KUCJIOTHI, KaK MPEACTaBUTEIN BBICIIUX

23 P pedl 1 bubmuoreka L1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbL1a Kak COJIM BBICIITUX KAPOOHOBBIX KUCIIOT, KX MOIOIIIEE JICHCTBHE 1 bu6mmoreka I1{OK https://myschool.edu.ru/
CrnoxHbIe 23UPHI KaK MPOU3BOAHBIC KAPOOHOBEIX KHCIOT. [ mapoims

25 $up p A p AP 1 bubnuoreka IIOK https://myschool.edu.ru/
CJIOXKHBIX 3(UPOB

26 Kupsl: runponus, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccuukanusa. BaxkHeiie npeacTaBuTeNN: TIIOK03a,

27 g Purcan pedt 1 bubmuoreka L1OK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman 1 nemnonos3a Kak IpupoJHbIEe OTUMEPBI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponpHas pabora no pazneny «Kucnopozaconepxaiiue opraHnyeckme

29 P P PasAENY POACONCPKAIHE Op 1 bubmoreka [1OK https://myschool.edu.ru/
COCTMHECHUS

30 AMWHBI: METHJIAMUH U aHWIHH 1 bubmoreka [1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P A 1 bubmoreka I1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npUpoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCAUHEHUS 1 bubnuoreka I{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHUSI XUMUHU BBICOKOMOJIEKYIISIPHBIX COEUHEHUN 1 bubmmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIUHEHUM.

34 A YAp A 1 bubmoreka [1OK https://myschool.edu.ru/
[Iimact™maccsl, kKay4yku, BOJJOKHA
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11 KJIACC

KoanuecTnB Jlara
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4eH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
ITepuoanyeckuii 3akoH u llepuonnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB

2 P p ! . 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH 10 rpyIIaM U repruojaM. 3Ha4YeHUE EPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKuX d1eMeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 p N ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOU cBs3U. BogopoaHas cBs3b
BanentHocts. DnekrpoorpunarenbHocTh. CTeneHb okuciaeHus. Bemecrsa

5 POOIP 1 bubnuoreka L1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
[TonsiTve 0 nUCHIEPCHBIX cUCTEMax. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 105151 BEIeCTBa B PaCTBOPE
Knaccudukanns 1 HoMmeHKIIaTypa HEOPraHMYECKUX COCTMHEHUH.

7 ¢ P P 1 bubmoreka 11OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMUYECKUX BELIECTB, PA3IUUYHbBIX KJIACCOB
Knaccudukarus XuMHUYECKUX peaklvii B HEOPTaHMUECKOW U OpraHNYeCcKOM

8 XUMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAIICHHS YPHEPTUU TIPH XUMHUUECKUX PEAKITUIX

9 CxopocTts peakiun. OOpaTumbie peakiui. XUMUYECKOe PaBHOBECHE 1 bubmmoteka [{OK https://myschool.edu.ru/
[TpakTrueckas pabota Ne 1. «BnusiHre pa3nudHbIX (HakTOpOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
XUMHUYECKON peakium»
OnekTponutryeckas auccoruanus. [lIoHsTHe 0 BOJOPOIHOM MOKa3arese

11 (pH) pactBopa. Peakunu nonHoro ooMena. ['maponus opraHMuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILIECTB
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lonarue o0 snexTponuse

12 . P P 1 bubmoreka [1OK https://myschool.edu.ru/
pacIuIaBoB M pacTBOPOB COJIEH

13 KonTpomnsHas padota no pazaeny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Meraiuel, ux nojioxxeHue B [lepruoguyeckoin cCHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTpOeHUS aToMOB. O01IIHe 1 bubmoreka [1OK https://myschool.edu.ru/
($u3HYEeCKHe CBONCTBAa METAIIJIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUHN P HAIIPSYKEHUN METaJIJIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJLIOB (HAaTPUH, KA, KaJbIIUU

16 ' ; : (marpurii ’ ’ 1 Bu6miorexa L{OK https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U KX COCTUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IUHKA, KejIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
IIpaxktruueckas padora Ne 2. "PelreHne sKCriepuMeHTaIbHEIX 3a7a4 I10 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTab»
Hemeramibl, ux nonoxkenue B [lepuonnyueckoil cuCTeME XUMHYECKUX

20 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
duznyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha IIpUMeEpe

21 P (112 pinep 1 Bu6miorexa LIOK https://myschool.edu.ru/
KHCIIOpoJa, cepbl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI M UX COSTMHEHUI 1 bubnuoreka IIOK https://myschool.edu.ru/

23 XuMHYecKre CBOMCTBa a30Ta, (pocodpa U UX COeAUHEHUN 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 IIprMeHeHne BaXXKHENINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
0O0001eHne U cucTeMarn3anysa 3HaHuil Mo reme «HeMmeranisny.

26 BblynciieHys 1o ypaBHEHUAM XUMHUYECKUX PEaKU U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
ITpaktiueckast padora Ne 3. «Pemenue 3KCIIEpUMEHTAILHBIX 3a1a4 10 TEME

27 " P " P P 1 bubnnoreka IIOK https://myschool.edu.ru/

Hemerannsr"»

28 KontponbsHas pabora no temam «Metaisi» u «Hemetanabi» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckue KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHble HEOPTraHUYECKUE U OPTAaHMYECKUE COSTUHCHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsi3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Pose xuMun B 00ecIieYeHNH dKOIOTMYECKON, DJHEPTETUYECKON 1 ITUIIEBON

31 > SHCEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnennst 00 0OMIMX HAYYHBIX MPUHIIMIIAX TPOMBIITUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/



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

MOJTy4YCHUA BaKHEHIITNX BE€IICCTB

33 UenoBek B MUpPE BEIIECTB U MaTEPUAJIOB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 X¥MHUS U 37J0pOBbE YEIOBEKA 1 bubnuoreka I{OK https://myschool.edu.ru/
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metoaunueckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHUTa 115
yuutens». Yacte 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast kKHUTa 115
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 kinacc noypounsie riansl no yueouuky O.C.I'abpuensna,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensz, U.I.ocTpoymM0oB « XuMHUYECKHI SKCIEpUMEHT B mikosie 11 kmacey; - M.

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» v caldT s yuutens «5 uay
Ha YPOK XUMHI»

http://him.1september.ru Enunas xomnexuus LIOP: [IpenMerHas KOIeKIHsS « XUMUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbIE SKCIIEPUMEHTHI:
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http://school-collection.edu.ru/collection/chemistry

xumust. Komnekius Poccuiickoro o6mieo0pa3oBarebHOTO opTaia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukdepoBoit

http://www.alhimik.ru/ Bcepoccuiickast oMMITAaa MKOJLHUKOB IT0 XUMUHU

http://chem.rusolymp.ru Opranndeckast XUMUS: 3JICKTPOHHBIA YISOHUK JIUIS CPETHEH MTKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XHMUU: 3JICKTPOHHBIN yU4eOHUK

http://www.hemi.nsu.ru/ MOTKpBITBIN KOJUTEIHK: XAMUS

http://www.chemistry.ru JlucTaHIHOHHAs OJIMMITHAJA IT0 XUMHUH: TEICKOMMYHUKAITMOHHBIN

00pa3oBaTeNbHbIN TPOEKT


http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
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