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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE CpelHEro oO0miero oOpa3oBaHUs
paspabotrana Ha ocHoBe DenmepampHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHOi 00pa3oBaTEbHOM MPOrpaMMBbI cpeiHero oouiero oopazoanus (OOI1
COOQO), npencrabieHHbiXx B dDenepaqbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yu€tom Konmenmuu mnpenogaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B oOpa3oBaTelbHBIX opraHusammsx Poccuiickoit ®Deneparum,
pEeATM3YIONTNX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI, ¥ OCHOBHBIX MOJIOKCHHIM
«Ctpareruu pa3sutus BocnuTtanus B Poccuiickoii denepanuu Ha nepuon 1o 2025
rona» (Pacnopsbxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHbie ToyiokeHuss ®PI'OC COO o B3anMOOOYCIOBICHHOCTH IICNIECH,
COJICpKaHMs, PE3YyJIbTAaTOB OOYy4YEHUS M TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alNK, SBJISETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U 0OIIEH KYJIbTYPhI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKHM 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3J0POBBIO
U TpUpOAHON cpene. Peanusyercss xumuueckoe oOpa3zoBaHUE 00ydaroUuxcs Ha
YPOBHE CpeTHEro O0IIeTo 00pa3oBaHus CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMUsD,
COJIEp’)KaHUE U MOCTPOCHUE KOTOPOTO OMpPEAECIEHbl B MPOrpaMMe IO XUMHUH C
y4€ToM crenu(puKd HayKd XUMHU, €€ 3HAUYCHUS B TO3HAHUM MPUPOABI U B
MaTepUaIbHON KM3HU OOIIECTBA, & TAKXKE ¢ Y4ETOM OOLIUX LEJeH U IPUHIIUIIOB,
XapaKTEpPU3YIOMIMX COBPEMEHHOE  COCTOSIHUE CHUCTEMbI CpPEAHEro OOIIero
obOpazoBanust B Poccuiickoit deneparum.

XuMHsI KaK AJE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO0 POJb B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJl B (H)OPMUPOBAHKE PAIIMOHAIHHOTO HAYYHOT'O MBIILJICHUS,
B CO3/IaHK€ LEJIOCTHOTO MPEJCTABIEHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIET0 MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIEeCTB, UX CBOMCTBAMU M BO3MOKHBIMHU 00JIACTSAMU MTPUMEHEHUS.



TecHO B3aUMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa ¥ JKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBl€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO Pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTMYECKON OE30MACHOCTH U OXPaHbl 3J0POBbSI.

B cooTBercTBUM € OOmMMMHU LEISIMH W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpazoBanusi coaepkanue nmpeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOAOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  mpeaMera  «XUMHUs»  SBISAIOTCA 0a30BbIE  KYypChl —
«Oprannyeckas xuMus» U «OOImIass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHUW MpPHU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepxkaHus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHu4ecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K HU3YyYCHHI0 YyuyeOHOro wmarepuasa U OOyCJIOBJICHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONpPEACIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYECKOM XMMHU BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJICKTPOHHBIX
MpEeJICTaBICHHUI O CTpOeHHH BeliecTB. CBeieHUs 00 N3yuaeMbIX B Kypce BEIIECTBaxX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CIOXKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHMd. B Kypce  opraHMueckod — XMMHMM  IIOJy4alOT  pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
peACTaBICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHSA
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs
TEOpPETUYECKUM MaTepuanl U (DAKTOJIOTUYECKHE CBEJACHUS O BEIIECTBAX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUs» OOyYaromMUMCsl TPEIOCTaBIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOJIOJIOTHYSCKUX TTO3HIIHH,



rIyOKe TOHATH HWCTOPUYECKOE W3MEHeHWEe (QYHKIUA OTOr0 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, & TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 m 11 xnaccos
AJIEeMEHTaMHU COJICPXKAHMS, HMMEIONIMMHU KYJIbTYPOJOTUYECKUM U TMPUKIATHON
XapakTep. DT 3HAHUSI CIIOCOOCTBYIOT MOHUMAHUIO B3AaUMOCBS3U XUMUU CAPYTUMHU
HayKaMU, pacKpbIBalOT €€ poJib B MO3HABATEIBLHON U MPAKTUUECKOMN JIEATeIIbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCIWUTAaHUIO YBAXKEHHUS K TIPOIECCY TBOPYECTBA B
00JIaCTU TEOPUU U TPAKTUYECKUX MPUIIOKEHUM XMMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX IIPoOIieMax, CBI3aHHBIX
C XUMHEH, KPUTHUUECKH OCMBICIUBATh HWHQPOPMAIMI0O W MPUMEHITh €€ A
MOMOJIHEHUSI 3HAHWM, PEIICHUS MHTEIUICKTYaIbHBIX M JKCIEPUMEHTAIbHBIX
HCCIIeIOBATENIbCKUX 3a7ad. B 1iemom conepxanue yueOHOro mpeaMeTa «XHUMUS»
JTAHHOTO YPOBHSI M3YYEHUSI OPUEHTUPOBAHO Ha (HOPMUPOBAHHE y OOYHAIOIINXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsi TMOHUMAaHHS (UIOCODCKUX HEH, TaKUX Kak:
MaTepUalbHOE  €IMHCTBO  HEOPraHMYECKOr0 UM OPraHWYEeCcKOoro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTH
OPUPOJHBIX SIBICHUN MYTEM 3KCIEPUMEHTAa M PELICHUS MPOTUBOPEYUN MEXKIY
HOBBIMH (DAaKTaMU M TEOPETUUYECKUMH MPEANOCHIIIKAMUA, OCO3HAHHUE POJIU XUMUU B
pEIICHUH  DKOJIOTMUECKMX  MpobjieM, a Takke MpodiieM  cOepekeHHs
SHEPreTUYECKUX PECYPCOB, CHIPbSI, CO3aHUS HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nnanme pemieHuss 3amad  BOCHUTAHUS, pa3BUTUS W COLUAU3AIUU
oOydJaronuxcsi MPUHATBIE TPOrPAaMMOM TIO XMMHH TOAXOABl K OMPEAeSICHUIO
colepkKaHUsi M TOCTPOCHHS TMpeaMera NpeaycMaTpuBaioT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YU€OHBIX JEHCTBHI, UMEIOITUX 0a30BO€ 3HAUYCHUE JIJIs PA3IMYHBIX
BUJIOB JICATEIIBHOCTH: pEIICHUS TpoOJjieM, TOUCKa, aHaiu3a U 00pabOTKU
nHpopManuu, HEOOXOAMMBIX JUIsi TPHOOPETEHHs OMbITa MPAKTHYECKOW MU
HCCIIEIOBATENIbCKON JIEITENIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B TMO3HAHHUU
XUMUH.

B mnpakTtuke mnpenojaBaHuss XMMHU KaK Ha ypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, MPU ONpeIeICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IEJe W3ydeHUs MpeIMeTa HalpaBlICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU
JEATEeIbHOCTH YeJIoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJAUYECKON TOYKHA 3PEHHSI TAKOM MOJAXOA K ONPENCIICHUIO LEJIe U3y4YeHUs
npeaMeTa SIBISIETCS BIOJHE ONpPaBAaHHBIM.



CoryiacHO TaHHOM TOYKE 3pEHUs TJaBHBIMU LEISIMU H3Y4YEHUs IpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (QopMupoBaHue CcHCTEMBl XHMHYCCKHMX 3HAHMA KaK  BaKHEHIICH
COCTAaBJIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUPA, B OCHOBE KOTOPOU
JekKaT KIIYeBble MOHATUSA, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOECHHUE $3bIKa HAYKH, YCBOCHHE M TNOHUMAHHUE CYIIHOCTHU TOCTYIHBIX
00001IEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH, HEOOXOAUMBIX JUIsl IPHOOPETEHUS] yMEHUI
OpUEHTHUPOBATHCS B MHUPE BELIECTB MU XWMHUYECKHX SIBICHUH, MMEIOIINUX
MECTO B IIPUPOJIE, B IPAKTUYECKOM U IIOBCETHEBHON KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepkaTenbHas XapakKTEpUCTHKA LENe U 3a7a4 U3y4CHHUs
MpeJMETa B MporpaMmme Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero olumero oopasoBanus. CeroaHs B
MPENOIaBAHUH XMMUU B OOJIBILIEN CTENEHN OTAAETCS MPEANOYTEHUE TIPAKTUUECKOM
KOMIIOHEHTE COJep>KaHusi OOyueHHUs, OpPUEHTHUPOBAHHOW Ha TOJATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTEIbHON OpraHu3alliy, BIIAJICIONIETO HE HaOOpOM
3HaHWM, a (PYHKIIMOHAIILHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMHU
AKTUBHOTO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEAbHOU JKU3HU ISl PEILICHUS
NPaKTUYECKUX 3a/1a4.

B cB43U ¢ 3TUM IpU U3y4EeHUH TTpeIMeTa « XUMUS» JOMUHUPYIOILee 3HaUYEeHUE
MpUOOPETAIOT TAKHUE LIETU U 33J]a4UM, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS MUPA,
(GopMHpOBaHHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CB3aHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dopMupoBaHue y OOYYalOlIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHJIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpPMALIUH,
HEOOXOUMBIX I MPUOOPETEHUS OTIBITA AEATEIbHOCTH, KOTOPasi 3aHMMAET BaXKHOE
MECTO B IO3HAHMM XMMHH, a TAKXKE Uil OLEHKU C TMO3MIHUI 3KOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUXITPOLIECCOB HA OPraHU3M
YEJI0BEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEH 00yJaroIuUXCcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMU NOTPEOHOCTSIMH, UCIIOIB30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA U aHAIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCSA ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HAOII01aTeTbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHUU M MPOBEACHUH XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOW POJM B PEUICHUH TJIOOATBHBIX MPOOIEM
paIoOHAIBHOTO MPUPOAOINOIB30BaHNS, TTOTIOTHEHUS SYHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTU OEpex HOro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
WCIIONIb30BAaHUsl TOJMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAy4YHBIE
MPEeIMETHD.

OO111ee yKciio 4acoB, OTBEIEHHBIX JJI U3YUEHHS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaBiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hezento), B 11 kiacce — 34 gaca (1 yac B Heeno).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKO XUMHMHU

[IpeameT opraHnyecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YEeHUM HOBBIX BELIECTB M MaTEpHAIOB. Teopus CTPOEHHUS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE NOJI0KkeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpraHMYecKuX BemecTB. [ omomorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSX — OAUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o Ki1accU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHUN (CUCTEMaTW4yecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IPEBPALCHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEIIECTB M MaTEpHajlaMi Ha UX OCHOBE,
MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJICHHE W ONKMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuH (IJ1aBlieHue, OOYTIIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MPOCTEUILINE TPEACTABUTENIM AJIKaHOB: (DU3MUYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3MYECKME U XHMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJONEHUPOBAHMS, THUApPATALUU, OKUCICHUA H
MOJIMMEPHU3ALINH ), IOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u metwiOytagueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALIETHIIEH
— TpPOCTEHIIMNA TpeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALNH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, crpoenue, (u3NUECKHE M XUMHYECKHE CBOICTBa
(peakuuu rajaoreHupOBaHMS U HUTPOBAHUSA), MMOJIYyUYEHHUE U MPUMEHEHue. 10.1yon:
cocmas, cmpoenue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsSI3b MEXIY YIVIEBOJOPOJAAMHU, NPHHALICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTIe€BOXOPOXOB. I[IpupoaHbli ra3 u MoOIyTHBIE
HedTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoOsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHH, KaTaJuTH4ecKuil), nuposn3. [IpoaykTsl
nepepaboTku He(TH, UX NTPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIN
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH TUIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJlor€HONPOU3BOIHBIX, IPOBEACHUE MPAKTUYECKOW pabOThI: MOJyUYE€HUE ITUIICHA
Y U3y4YEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJIHBIX BEIIECTB WU IMPOAYKTOB PEAKIUH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHBIE OQHOATOMHBIE CIUPTHI. MeETaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XHUMUYECKHE CBOWCTBA (pEakuuu C AaKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHe MeTaHOIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWIECHIJMKOIb W  TJMLEPUH: CTPOECHHUE,
¢usznyeckue M XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEJIOYHBIMU
METaJulaMH, KaueCTBEHHAas peaklys Ha MHOIOaTOMHble cnupThl). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHUE MOJICKYJbl, (PU3NUECKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruapl U kemowuwvl. DoOpManbIETull, alETAIbJICTUl. CTPOCHUE,
du3nueckne U XUMHUYECKHE CBOWCTBA (PEAKIMU OKHCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUN), IOJYYEHHUE U PUMEHEHUE.

OnHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KUCTOTH. MypaBbUHAsS MYKCyCHAas
KHCJIOTBI: CTpOCHHE, (PU3UIECKHUE M XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIMe s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHre u npuMmenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHUCJIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JICHCTBUE.

Cnoxnple »GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunaeckas
POJIb JKUPOB.



VYrieBobl: cocTas, KilaccuuKanus yriieBo 0B (MOHO-, TU- U TTOJTHCaXapuIbl).
['moko3a — mpocTeduii MOHOcCaxapujl: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI,
du3nyueckre 1 XMMHUYECKHe CBOMCTBa (B3auMoeiicTBue c¢ rujpokcugom meau(ll),
OKHCJICHME aMMHa4HbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHUE,
OpO’KeHHUE TIIOKO3bl), HAXOXKICHHUE B MPUPOJE, TPUMEHEHNE, OMOIOTHYECKast POJIb.
®ortocunTe3. OpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnoo3a kak npupojHbeie noauMmepsl. CTpoeHHe Kpaxmania U
neuono3sl.  dU3MUeckne M XMMHYECKME CBOWMCTBa Kpaxmana (THApoJu3,
KaueCTBEHHAsI pEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEeBpaICHUN:
MIPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAa4ECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcusiom menu(ll)), anpaerugoB (OKMCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcunom wmeau(ll), B3aummojmelcTBUEe Kpaxmaia C HOJIOM),
MIPOBEICHHE MPAKTHYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucinenuss mo ypaBHEHHMIO XHMMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB UM MPOIYKTOB PEAKIIH).

A3oTcoaeprkanme OpraHnuecKre CoeAMHEHMS.

AMMHOKHCIIOTHI Kak aM()OTepHbIE OpraHUYeCKue coeJuHeHusl. Pu3nueckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe IHIMHA). buomorndeckoe
3Ha4YE€HHE aMMUHOKUCIOT. [lenTuapl.

benkun kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPAILICHUI:
HaAO0JII0/ICHUE W ONMKMCAHUE JTEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalus OCJIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIINK OEIIKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIC MOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIUHEHHI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSS MOJEKYISIpHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
NOJIMMEPHU3ALMS ¥ TOJTUKOHIECHCAIUS.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEeHHUs BEUIECTB W MX IMPEBPAILCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanm3zanys MeXNpeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKOW XUMUHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
(doTrocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJBL, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHUI,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepUalbl U3
HCKYCCTBEHHBIX M CHUHTETUYECKNX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMHUYECKHI aIeMeHT. AToM. SApo aToma, M30TOMbI. DIIEKTPOHHAs 000JI0UKa.
DHEepreTUYeCKUe YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTAH, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacTlpeesieHHs] JIEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHASI KOHPUTYpallHsi aTOMOB.

[Tepnoanueckuii 3akoH U [ leproanueckas cucreMa XMuMHYECKHX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKoHAa W Ilepuogmdeckoll CHUCTEMBI
xuMudeckux aneMeHToB JI. M. MenpneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CIOXKHBIX BEIIECTB IO TpymnmnaM MU Tepuojaam.
3HavYeHuE MePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbI XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XHUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKkLenTopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHHOHBL.



BemiectBa  MOJIEKYJISIPpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 011 BEIIECTBA B pAaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. [€HETMYEeCKas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudaeckass — peaknms.  Knaccupukamuss  XMMHUYECKHX — PEAKIUd B
HEOPraHUYECKOM M OPraHUYeCKON XUMUHU. 3aKOH COXPAHEHHUSI MacChl BEILECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMmu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunuun Jle lartense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANIbHBIE METOJIBl HM3Y4YEHUs BELIECTB WU WX MPEBPAICHUMN:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBay, U3ydeHHUE MOJCIIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OTNMCaHUEe JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3IOKEHHUE MTEPOKCHIA
BOJIOPOJa B MPUCYTCTBUU KAaTalau3aTopa, ONpPEIEIICHUE CPEAbl PACTBOPOB BEILIECTB
C TTIOMOIIIbIO YHUBEPCAIBHOTO UHANKATOPA, PEAKIITH HOHHOTO 0OMEHA), MPOBEICHUE
MpaKTUYECKOM paboThl «BausHue paznuyHbix (PaKTOPOB HA CKOPOCTh XUMUYECKON
peaAKLm.

Pacuérnrie 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCTIOJIB30BAHUEM MTOHITUS «MAaCcCOBast JOJIS
BEILIECTBAY.

Heopranunyeckasi xumust

Hemerannel. Ilonoxxkenne HemeramwioB B Ilepuomudeckoit  cucreme
xuMudeckux sjeMeHToB [[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha mMpuMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCNMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHenne BAXKHENIIMX HEMETAIUIOB U UX COCTMHEHUM.



Merannel. Ilonoxenne meramioB B [lepuonndeckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O6mue gusnyeckue cBorcTBa MeTaioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIHUX METAIOB (HATPUM, Kauil, KaJbIUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

OO6mue crnocoObl monyuyeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJIbl HM3Yy4YEeHUs BEIIECTB U UX MPEBpaIllCHUN:
M3yUYCHHE KOJUICKIUH «MeTaJibl U CIUIaBb», OOpa3llOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJI0JICHHE U OMNHCAaHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHHUS C pacTBOpaMu
KHUCIIOT U 1IEJ0YeH, KAYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacuérel mMaccel BemiecTBa MM 00BEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEILIECTB UMEECT MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYSCKOM, SHEPreTHYECKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTHM MeaULUHBL. [IOHSITHE O Hay4YHBIX METOJaxX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss o0 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIHWE CTPOUTEIbHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepualbl s 3JIEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAIIbHbBIC
yI0OpeHus.

XUMHST U 3J0pOBBE YEJIIOBEKA: NPAaBWIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0E30MaCHOTO0 HUCMOJIB30BAaHUS TMPENnapaToB OBITOBON XUMHHU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MEXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHHH  OOIIeH U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPE3 UCIOIb30BAHUE KaK
OOIMX E€CTEeCTBEHHO-HAYYHBIX TIOHSATHUM, TaK W TIOHATHM, SIBIISIOIIMXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEeHHO-HAY4YHBIC TMOHSTHS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJECITMPOBAHNE, U3MEPEHHUE, SBICHUE.



®usuka: MaTepusi, YHEPTUs, Macca, aToOM, FIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPIEeTUYECKUN YPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKHE BETUUMHBI U CAUHUIIBI MX
U3MEPEHHUs, CKOPOCTb.

buonorusa: knetka, opraHm3M, OJKOcHUCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, TOJIC3HBIC MCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHoJIOTUsl: XUMUYECKasT MPOMBIIUICHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBINICHHOCTh,  (papmaneBTHUUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUalOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMUMuUCAd TMPOTpaMM CpeHero oO0miero oOpa3oBaHUs (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOrpPaMM CPEAHETO OOIIEro
o0Opa30BaHMUsl SIBISETCA CUCTEMHO-AESTENIbHOCTHBII MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCUMCKOW TpaKAaHCKOW HIAEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOIIPEEIICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYUE NMPaBOCO3HAHUS HKOJIOTHMYECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeallaMd POCCHUHMCKOr0 TIpakaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMHd U  MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOILMMHU  MpoIleccaM
CaMOIIO3HAHUS, CaMOPa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMBITA I[TO3HABATEIIbBHOW W MPaKTUYECKOM AesTENbHOCTU
oOyJaromuxcs Mo pean3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHUS O COLMAJBHBIX HOPMax M NpPaBWJIaX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITENFHOCTH MPHU CO3JaHUH yUEOHBIX
IIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIMOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHAIU3E PA3IMYHBIX BUIOB YUYeOHOU AESITENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

LEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY UM HAay4HOMY HAaCIEIUIO
OTEUECTBCHHOW XUMUMU;

YBOXEHHUsSI K TPOIECCY TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOTO
MIPUMEHEHUsI XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPyJa YYEHBIX U IPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUU U MOCIEAYIOIIEM aHATN3E
MH(}OpMaUKU O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUUYECKUMU SBICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbLHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE MOCIEACTBUM 3THUX
MOCTYTIKOB;

4) opMuUpOBaAHHSA KYJILTYPHI 310POBbSI:

NOHMMaHUs LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (pu3MyYecKoMy u
MICUXUYECKOMY 3/10POBBIO;

coOJIIOZIcHUs TpaBwil 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBLHOCTH,

MMOHMMAHUSl [IEHHOCTH TpaBWJI HHAWBUIAYAIBHOTO W  KOJUJIEKTUBHOTO
0€301acHOT0 MOBEJCHUS B CUTYAlUsIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHUS);

5) TpyA0BOr0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW M  JPYyrux BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HAIIPaBJICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHUIO MPOdeCcCuil pa3IuaHoOro pojia, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpazoBanusi, Oyayied npopeccuu U peaau3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS

AKOJIOTUYECKU II€JI€CO00pa3HOTr0 OTHOIIECHUS K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

MOHMMAaHUSl TJIO0AJBHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIXKCHUM XUMUU IS
peLIEeHUsI BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MNPUHOCIIIMX BpEIl OKPYXKaroUEH
IPUPOAHON Ccpejie, YMEHHsSI TPOTHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTHYECKUE
IIOCJICACTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATD UX;

HaJIMYUs Pa3BUTOTO DKOJIOTUUYECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CcHenu(UKA XUMUU KaK HayKd, OCO3HaHUS €€ poJii B
GbopMHpPOBaHNY PALMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOoOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JUJII  COBPEMEHHOM
IABUJIM3ALUN: B €€ TYMaHUCTUYECKON HANIPABIEHHOCTH U BAXKHOM POJIU B CO3JJaHUU
HOBOM 0a3pl MaTEpPHAIBHOW KYJbTYPhI, PEIICHUH TJI00ATBHBIX MPoOsIeM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, OOECIEUYEHUU YCIOBUM
YCHEITHOTO TPYJa ¥ SKOJOTHYECKH KOM(POPTHOM KU3HU KXKJIOT0 4jieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpPAMOTHOCTH: TIOHMMAaHUsI CYUIHOCTH METOJIOB
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BATh



MoJTydyaeMble 3HAHUS JJI1 aHAINU3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOILIEro MHUpa U
IPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUS JieJaTh 000OCHOBAHHBIC 3aKIIOYEHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOLIUXCSI JAHHBIX C IEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIBCKOMN AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENpEphIBHOMY  OOpa3oOBaHUIO H
caM000pa3oBaHNIO0, K AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIMuHBIX cepax npodeccrnoHalbHOMN
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYIHBIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCIUPUKY METOJOB ITO3HAHWS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHHC,
npolece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEA0OBaHNE, HAOI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCalIbHBbIC Y4eOHBIC NEWCTBHS (TI03HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmupoBaHue (YHKIMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMU W  PEryJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJILHLIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENIbHO  (OpMYJIMPOBaTh M aKTyalIM3upoBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENETATh LEJNU JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI I€ATEIHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUN NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIh30BaTh COOTBETCTBYIONINE TOHITHS JUIsl OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAaHMSI MW KPUTEPUU JUISI KIACCU(UKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIIUN;

YCTaHABIIMBaTh NPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIAYy H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE pacCy>KIeHUs (MHIYKTUBHbBIC, JIE€TyKTUBHbBIC, IO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTpPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

IPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 2JIEMEHTa, XuMHUueckas (hopmMyJia, ypaBHEHUE XUMHUYECKON peaKinu
— MpU PEIICHUM Y4EOHBIX TMO3HABATENbHBIX W MPAKTUYECKHUX 3aJ]lay, MPUMEHSITh
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISABJICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUIA.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XHUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH IEH U 33]1a4l UCCIIECIOBAHMS, UCIIOJIH30BATh TOCTABJICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJisi (D)OPMHUPOBAHUS THUTIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M IPOBEICHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 3a XOJO0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3ysbrar, (GOpMYyJIUpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMSI,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOIEIAaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
NEeATEeIbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHECHHIO PA3JINYHbIX METO0OB
MMO3HAHUSL.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3JIMUHBIX HCTOYHHUKAX HHPOpMaAMU (HAy4YHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUIOB U (Hopm
npeACTaBIeHuUsI, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH U
HEMIPOTUBOPEUUBOCTH;



(dbopMyIMpOBaTh 3aMPOCH U MPUMEHSATH PA3IMYHBIE METOIbI MIPU MOUCKE U
otbope wuHDOpPMAIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

MpuoOpeTaTh OMBIT HCIOJIB30BAaHUS HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

HCIIOJIh30BATh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPU padOTEe ¢ XUMHUCCKOU
uH(popMaIuell: MPUMEHITh MEXIpeaAMeTHbIe ((PU3NYECKUe U MaTeMaTHYeCKHE)
3HAKW ¥ CUMBOJIBI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/UITN
JTUCKYCCUH, BBICKa3bIBaThb  HACH, (OPMYIUPOBATh CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C TpE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHEHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HMCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYITUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEASHHBIX HMCCICIOBAHUN ITyTEM COTJIACOBAHMS ITO3HMIIMKA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIJAHUPOBATh W OCYIIECTBIISTH CBOIO II03HABATEIHHYIO
NEeATEIBbHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™m JACHCTBUUA TNpU
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOJIY4YEHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUSD»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUU B TO3HAHWUU SIBJICHUU



OpupoAbl, B  (OPMUPOBAHMU MBIIJICHUS W KyJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUS IPAKTUYECKUX 3a1a4
U DKOJOTMYE€CKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YIIIEpOIHBIN CKeNeT, QYHKIIMOHAIbHAS TPYIINa, pauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKHI Psifl, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPO U
a30TCOJEpKAIINE COEIUHEHHS, MOHOMEp, IOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHbI (TEOpUS CTPOEHUs
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhie B OCHOBE IOHUMAHUS MNPUYMHHOCTH WU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYyYCHUH WU
0€30MacHOM HCIIOJIb30BAHUU BAXKHEMILIMX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBISABIATH XapaKT€pHbIE MPU3HAKU IMOHITHM,
YCTaHABJIMBATh MX B3aUMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS NpU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUN OPraHUYECKUX COSANHEHUM;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON)
GopMyn OpraHMYEeCKMX BEIIECTB M YPAaBHEHHM XHMHMUYECKUX pEaKIui,
M3rOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHMYEeCKHUX BELIECTB ISl WJUTFOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMIEKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CoequHEeHuN (yriieBOJOpPOAbl, KHUCIOPOA U a30TcojepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAHWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACIIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TJIWLUEPHUH, (eHOoJ, (opMallbIerusl, aleTajibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);



c(hOPMUPOBAHHOCTh YMEHHUS TPHUMEHSTh TIOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh COCTAB, CTPOEHUE, (pru3ndeckue
U XUMUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEICH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCcKUX BEIIeCTB (METaH, 3TaH, ’TUJICH, IPOIUJICH, alleTHIeH, OyTaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, STHJICHTJIUKOJIb, TIIUIEPUH, (DEHO,
aleTanbAeTu], MypaBbUHasl U YKCYCHAsI KUCJIOTHI, TIIIOK03a, KpaxMall, eJUT0103a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIYy HHUMH
YpaBHEHUSMH COOTBETCTBYIOIMX XHMHYECKUX PEaKIWid C WCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOIHBIM Ia3, yroJb), CHOCOOBI UX MepePadOTKA U MPAKTUYECKOE
MIPUMEHEHNE TTPOTYKTOB MEPEPabOTKH;

c(hOPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUMCICHUS TI0 XHUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WJIU TIPOAYKTOB PEAKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHUM BIAJAETh CHCTEMOMN 3HAHUI 00 OCHOBHBIXMETOIAX
HAyYHOTO TIO3HAHMS, HCIOJb3YeMbIX B XUMHUU TPH U3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HAONIOCHNE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UJI1 TPUHATUS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsIX, CBS3aHHBIX C BEIIECTBAMH W WX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJB30BAHUS XUMUYECKON
OoCyJI0OM W JTabopaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSIMH TIO BBITOJTHEHHIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMCHUH IIJIAHUPOBATh M BBIMOJHATE XUMUYCCKUN
AKCTIEPUMEHT (IIPEBPAIICHNS] OPTAHMYECKUX BEIIECTB MPY HarpeBaHUU, TIOTyUCHHE
ATUJICHA U U3yYEHHUE €TO CBOWCTB, KAYECTBEHHBIE PEAKIIMA OPTaHWYECKUX BEIIECTB,
JeHATypalys 0SJIKOB IPU HAarpEBaHKH, [IBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBHH
C TMpaBWJIaMH TEXHWKH O€30MaCHOCTH TIpW OOpalIeHUH C BEIICCTBAMH U
7a00paTOpHBIM ~ O0OpPYZOBaHUEM, TPEJACTABIATH PE3YJIbTaThl  XHUMHYECKOTO
JKCTIepUMeHTa B (GOpME 3aluCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA |
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJNy4YaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, UHTEpHET U IpyTuX);



chOPMUPOBAHHOCTh ~ yMEHHH  COOJIOJATh  MpaBWIa  AKOJOTUYECKU
[[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HAa >KUBBIE OpPraHU3MBbI OIPEIEIEHHBIX OpPraHUYECKUX
BEIEeCTB, MOHMMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObI
YMEHBIICHUS U IPEIOTBPALIEHUS UX BPETHOTO BO3JACUCTBUS HA OPTraHU3MYEIIOBEKA;

JUIsE OOYYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3JI0POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHHUS BEIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIENbIX W CHA0OBUASIIMX OOY4YalOIIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmyt.
11 KJIACC

[IpenMeTHBle pe3ynbTaThl OCBOCHHS Kypca «OOImmas W HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOU KApTUHBI MUPA, POJIA XMMHUHU B IO3HAHUM SIBJICHUW IPUPOJBI,
B (OPMUPOBAHWU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (PyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS] MPaKTUUYECKUX 3aJa4M DKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOJTHOU CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIAraloNye MOHATHA (XMMHYECKHH 3JIEMEHT, aTOM, W30ToIm, S-, pP-, d-
JJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJISIPHBI OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TAMNBl ~XUMHUYECKHX  pPEaKIUW, PaCTBOP, JJIEKTPOJMUTHI, HEIJIEKTPOJUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHMYECKOM peaklnM, XHMHYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJICKTPOJUTUYECKON Jucconmanuu, nepuoandeckuii 3akon JI. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIC)KAIIME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SIBICHUM, (DaKTOJOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYyYCHUU U O€30TaCHOM HCITOJIb30BAHWN BAKHEHIIINX HEOPTAaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JEATEIHOCTU YEJIOBEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHBIC MPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA MPHU
ONMCAaHUH HEOPTraHUYECKUX BEIIECTB U UX NPEBPAIICHU;

c(hOPMUPOBAHHOCTh YMEHHUI MCHOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (OPMyJ  BEIIECTB W yPaBHEHUH XUMHYECKHX  PEaKIuil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHaK, TaméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUThEBAS COJa, MUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUU OMPENESATh BaJJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3JIUYHOrO COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BeEIIeCTBa (aTOMHas, MOJIEKYJIApHas,
MOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEUIECTB MO HMX COCTAaBY K OINpPEAENIEHHOMY Kiaccy/Tpymnne
COCIMHEHUM (TMPOCThIC BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUJIbI, OCHOBAHUA,
KHUCIIOTHI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI IIEPUOAMYECKOTO 3aKoHa /1.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0ObSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 0dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMuueckux sneMeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJNIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U MX COCOUHEHHI IO Mepuoaam M
rpynmam [lepuoandeckon cuctembl xumuueckux 31eMeHToB . . Menneneena;

c(hOpPMUPOBAHHOCTh YMEHHMM  XapaKTepu30oBaTh (OMUCHIBATH)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPkKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHMYeCKUMU
BEILIECTBAMU C TIOMOIIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XMMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TMPU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEUIECTB, TEILIOBOMY
addekTy peakiru, U3MEHEHHUIO CTEMEHEW OKHCJICHHUS 2JIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMS PEAKLMA pa3IUYHBIX
THUTIOB, TIOJHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHA, YUNUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT A0 KOHIIA;



chOpPMUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIMH, MOATBEPIKAAOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, pacCIO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpax HEOPraHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMHUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJb30BAaHUEM
HOHATHS «MacCOBasi I0JIsl BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOLIEHUN Ta30B NpU
XUMHUYECKUX PpEaKLMsAX, MAcChl BEIIECTBA WJIM O0BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO W3 YHYACTBYIOIIMX B PEAKLUU
BEILIECTB, TEIUIOBOro 3 (deKkTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOII0OaTh MPaBUIIa MOJb30BAHUS XUMUYECKON
OCYJI0OM W JTabopaTOpHBIM OOOPYJIOBAaHWMEM, a TaKXKe MpaBuiIa OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO BBIINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHI
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAA BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
ONpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metamie» u «Hemeramib»y) B COOTBETCTBUM € NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPENCTaBIATh PE3yJNbTaThl XWMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucu
YpaBHEHU COOTBETCTBYIOUINX peakUuil U POPMYIUPOBATH BHIBOABI HA OCHOBE 3THX
pE3yNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIUU, THTEpHET U IpYyrux);



chOPMUPOBAHHOCTh ~ yYMEHHH  COOMIOJaTh  MpaBWiIa  IKOJOTHYECKU
[IeJ1eCO00pa3HOro TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUSA Ha KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs
cmbicit nokasarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

A O0YyYaromMXcs ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMECHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CJIENBbIX M CHa0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudgposbie)
Ne n/m P Konrpoabubie | IIpakruyeckue bp
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTudyeckue OCHOBbI OPraHN4€eCKO XUMHU
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHMS OPraHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Paznen 2. YrieBogopoabl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — aJTKAHbI 2
59 HenpenenbHble yriieBoAOPOAbL: AIKEHBI, 6 1
' aJIKaINeHBbI, ATKUHBI
2.3 ApoMaTn4ecKkue yrieBoa1opoabl 2
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
' ux rmepepaboTKa
Hroro 1o pasueny 13
Paznea 3. Kuciiopoacoaepxxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOOHOBBIE KHCITOTHI. 7 1
' Crnosxuble 5QupbI
3.3 YrneBoabl 3 1




Utoro no pazneny

13

Pa3znea 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHM st

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy aIsipHbIe COeTHHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnbie | IIpakTHyeckue (uubp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atomoB. [lepuonnyeckuii 3aKoH
11 u lleproanueckas cucteMa XUMHUYECKUX 3
anemenToB J[. 1. MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIICCTB
1.3 XHUMHYECKUE PEaKIIUN 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Merannsl 6
2.2 Hemerannsl 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX p
' BEILECTB
Uroro no pazneny 17
Pa3znen 3. XumMus 1 )KU3Hb
3.1 XuMUS 1 )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







HOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue p
n/n Bcero u3yyeHusi | oOpa3zoBaresibHbIE
padoThI padoThI
pecypcbl

1 [Ipeamer oprann4ecKor XUMHH, € 1 5 09 bu6nuoreka [IOK
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHUE ' https://myschool.edu.ru/

5 Teoprss XUMHYECKOTO CTPOCHUS 1 2 09 bu6nuoreka [IOK
OpraHMYEeCKHUX BEIIECTB ' https://myschool.edu.ru/
[TpakTrueckas padora Ne 1.

3 "KauecTtBeHHOE onpesiesieHue 1 1 12.09 bubmuorexa [JOK
YIJIEpOJ1a,BOI0PO/IA U XJI0pa B ' https://myschool.edu.ru/
OpraHUYECKUX BeliecTBax"

bu6nuorexa [IOK
4 CocTosiHHE DIIEKTPOHOB B aTOME 1 14.09
https://myschool.edu.ru/

5 AJIKaHBI: COCTaB U CTPOCHUE, 1 19.09 bu6nuorexa [IOK
TOMOJIOTUYECKHUN PsAT ' https://myschool.edu.ru/

6 Meran u 3TaH — npocTenIIre 1 21.09 bubnuotexa [JOK
NPEICTABUTENN AIKaHOB ' https://myschool.edu.ru/

. bubnmnoreka [JOK

7 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 26.09 i

https://myschool.edu.ru/

8 DTUJIEH U TPONUJIEH — MpOCTeMIne 1 58,09 bubnuotexa [JOK
NPEICTABUTENN AJIKEHOB ' https://myschool.edu.ru/
Anxamuensl. byranuen-1,3 u

g Tyt but6mmoreka [IOK

9 MeTuinoyraauen-1,3. [Tonydenue 1 3.10

CUHTETUYECKOTO Kay4yyKa U Pe3UHbI

https://myschool.edu.ru/



https://myschool.edu.ru/
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AJNKHHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

bub6nmoreka [IOK

10 5.10
ALIETUIIEH — NPOCTEUIIHI https://myschool.edu.ru/
MPEACTaBUTEND AIKHHOB
11 Beluncnenus no ypaBHEHUIO XUMUYECKON 10.10 bubnmnoreka LHOK
peakuuu ' https://myschool.edu.ru/
12 Apenbl: 6eH301 U ToJyos1. TOKCUYHOCTD 12.10 bu6nuoreka [IOK
apeHoB ' https://myschool.edu.ru/
13 I'eneTnyeckas CBsI3b yIrieBOJOPOAOB, 1710 bu6nuoreka [IOK
MPUHAICKAIINX K PA3JIMYHBIM KJIaccaM ' https://myschool.edu.ru/
[IpupoaHbIE UCTOYHUKH YTIIEBOJOPOIOB:
14 P po A - fas 1 11O yr . efll) poA . 19.10 bubnmnoreka [JOK
MPUPOJIHBIN a3 U MOIYTHBIC HEPTIHBI .
PrpoX - " https://myschool.edu.ru/
ras3pl, HeTh U MIPOAYKTHI €€ repepadoTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
15 g pH poz[HI)H?I ra3 ¥ o1 I-}IZIG He(le:IHI)Ie 24.10 bubnnorexa LIOK
Prp - ) ' https://myschool.edu.ru/
ra3pl, HeTh U IPOIYKTHI €€ mepepadoTKu
16 KonTtponbHas pabota 1o pazaeny 26.10 bu6muoreka [IOK
«YTII€BOIOPOABD) ' https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 211 bu6muoreka [IOK
METaHOJI M 3TaHoJ1. BogopoHas cBsA3b ' https://myschool.edu.ru/
18 MHOr0aTOMHBIE€ CIIUPTHI: ATHICHTIIUKOb 911 bubnmnoreka [JOK
U TIIULEPUH ' https://myschool.edu.ru/
DeHOJI: CTPOECHHUE MOJICKYJThI,
P 4 . bubmuorexa [JOK
19 ¢bu3nyeckre 1 XMMUYECKHUEe CBOMCTBA, 14.11
https://myschool.edu.ru/
MIPUMEHEHUE
20 Anpaerunpl: GopManbaeTu 1 16.11 bu6nunorexa [JOK
areTanabIeru. AICTOH ' https://myschool.edu.ru/
21 OAHOOCHOBHBIE NIPEETbHBIE 21.11 bubmuoreka [IOK
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KapOOHOBBIE KUCIIOThI: MypaBbUHASI U
YKCyCHas

https://myschool.edu.ru/

[Tpaktuyeckas padora Ne 2. «CBoiicTBa

bu6nmoreka [IOK

22 . 23.11
pacTBOpa YKCYCHOM KUCIOTBD) https://myschool.edu.ru/
CrteaprHOBas U OJIEMHOBAsI KMCIIOTHI, KaK
23 MIPEICTABUTENH BBICIINX KapOOHOBEIX 28.11 bubmorexa LIOK
P P ' https://myschool.edu.ru/
KHUCJIOT
24 MBpbIia Kak COJIM BBICIIIUX KapOOHOBBIX 3011 bubnmnoreka [JOK
KHCJIOT, UX MOIOIIIEE JEHCTBHE ' https://myschool.edu.ru/
CnoxxHbIe 2(UPBI KaK MPOU3BOHBIC
$up P bubnuorexa [JOK
25 KapOOHOBBIX KUCIOT. ['uaponns 5.12
https://myschool.edu.ru/
CIIOXKHBIX 3(pupoB
26 XKupsl: rugponus, npuMeHEHuE, 71 bu6muoreka [IOK
OunoJstornueckasi pojb )KHUPOB ' https://myschool.edu.ru/
VYraeBonasl: cocTaB, Kaccudukaims.
31 d bubmorexa [JOK
27 Baxkneiimme npeactaBuTeNu: TI0KO3a, 12.12
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman 1 nemntono3a Kak NpupoIHbIE 1412 bu6muoreka [IOK
TOJIUMEPHI ' https://myschool.edu.ru/
KoHnTtponbHas paboTa 1o pa3aen
29 «Kucio 0J1CO pe xKa Hei FaHI/I}l]IeCKI/IC 19.12 brbmorexa [IOK
POACOACPIAIIC OP ' https://myschool.edu.ru/
COCJTMHCHH S
bubmuorexa [JOK
30 AMUHBI: METUJIAMUH U aHWJINH 21.12 >
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEepHBIC
Gorep bubmuorexa [JOK
31 OpraHHu4YCCKHE COCAUHCHMS, UX 26.12
https://myschool.edu.ru/
ouosiornueckoe 3HaueHue. [lentuast
32 benku kak npupoaHbie 28.12 bubmmoreka [IOK
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BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

https://myschool.edu.ru/

OCHOBHBIE TTOHSITUS XUMHHU

bu6nmoreka [IOK

33 . 1 9.01
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a

HOBHBIE METO/IbI CHHT ) BuGmiorexa LOK
34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI. 1 11.01
https://myschool.edu.ru/
[TnacTmaccel, KaydykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

1 XUMUYECKUI 3JIEMEHT. ATOM. 1 509 bubnnorexa [JOK
DNeKTPOHHAS KOHPUTYpAIUs aTOMOB ' https://myschool.edu.ru/
[lepnonnueckuii 3akoH u [lepuoanueckas

5 CUCTEMa XMMHYECKUX aieMeHToB JI. 1. 1 2 09 bubnuorexa [JOK
MenpeneeBa, X CBsI3b C COBPEMEHHOM ' https://myschool.edu.ru/
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M UX COCTMHEHUI

3 10 TpyNIaM U Nepuojam. 3HaueHHUe 1 12.09 bubmuoreka [IOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI ' https://myschool.edu.ru/
XuMHudeckux anemenToB /.M. MenneneeBa
B Pa3BUTHH HAYKU
Crpoenue BenecTBa. XUMUYECKasi CBS3b

N P ’ bubmuorexa [JOK
4 e€ BUJIbl; MEXaHHU3MbI 00pa30BaHU 1 14.09
. https://myschool.edu.ru/
KOBAJIGHTHOM CBs3U. BojopoiHas cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.

5 Crenens okuciacHus. BemnrecTsa 1 19.09 bu6nuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO ' https://myschool.edu.ru/
CTPOEHUS
[TonsATHE O TUCTIEPCHBIX CUCTEMAX.

bu6nunorexa [JOK
6 HcrrHHbBIE U KOJUIOUIHBIE PACTBOPBL. 1 21.09

MaccoBas 10715 BEILIECTBA B PaCTBOPE

https://myschool.edu.ru/
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Knaccudukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.

bub6nmoreka [IOK

7 26.09
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILECTB, Pa3JINYHBIX KJIACCOB
Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
bubmuorexa [JOK
8 3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH 28.09
https://myschool.edu.ru/
COXpAHEHHUs U IPEBPALLECHUS SHEPTUU NPU
XUMHUYECKHUX PEAKIUAX
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. 3.10 bubnmoreka [JOK
XUMHYECKOE PABHOBECHE ' https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «BnusiHue
10 a3JINYHBIX ()aKTOPOB HA CKOPOCTH 5.10 bubmmorexa LIOK
P . P P ' https://myschool.edu.ru/
XUMUYECKON peakLum»
DIEeKTPOTUTHYECKAS TUCCOLIUALIHSL.
TTousTie o BogopoaHoM nokasareie (pH
P (PH) bubmorexa [JOK
11 pactBopa. Peakuinu HOHHOrO OOMEHa. 10.10
https://myschool.edu.ru/
['uaponus opraHuecKux u
HEOPraHUYECKHUX BELIECTB
OKHCIATENbHO-BOCCTAHOBUTEIHHBIC
12 eakiuu. [ToHgaTie 00 dIIEKTPOIN3E 12.10 bubmmorexa TTOK
p ’ p . ' https://myschool.edu.ru/
pacIuiaBoB ¥ pacTBOPOB COJIEH
13 KoHnTtponbHas pabota 1o pazaery 17.10 bubnuotexa [JOK
«TeopeTnyeckrue OCHOBBI XUMUN» ' https://myschool.edu.ru/
MerTannsl, BX ITOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
but6mmoreka [IOK
14 anemenToB /I. 1. MenpaeneeBa u 19.10

0COOCHHOCTH CTpOCHHS aTOMOB. O01IHe
(du3MYecKue CBONCTBA METAIIOB

https://myschool.edu.ru/
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CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN

bu6nmoreka [IOK

15 N 24.10
AL HAIIPSKEHUN METAJLIOB https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BaXKHEHIIIUX
. . . bub6nmoreka [IOK
16 METaJUIOB (HATPHH, KT, KaIbIUi, 26.10
. . . https://myschool.edu.ru/
MarHui, aJIIOMUHUN) U KX COCTMHCHUM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 211 bubnuoreka [IOK
COEIMHEHHI ' https://myschool.edu.ru/
18 XuMHUYECKHEe CBOMCTBA IIMHKA, JKeJie3a U UX 911 bubnuorexa [JOK
COEIMHEHUI ' https://myschool.edu.ru/
[TpakTiueckast pabota Ne 2. "Pemienue
bubnuorexa [JOK
19 HKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 14.11
| https://myschool.edu.ru/
«MeTtanbi»
Hemeramibl, uX MOJI0KEHHUE B
20 [leproauueckoii cucTeMe XMUMHUYECKUX 16.11 bu6muoreka [IOK
anemenToB JI. 1. MenneneeBa u ' https://myschool.edu.ru/
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnvecKkue CBONCTBA HEMETAIIIIOB.
bu6nuorexa [IOK
21 AmioTponusi HEeMeTauIoB (Ha IpumMepe 21.11
https://myschool.edu.ru/
KHCTIOopoJia, cephl, hocdopa u yriepoa)
99 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U 2311 bu6nuorexa [JOK
UX COEIUHEHUI ' https://myschool.edu.ru/
93 XuMHYECKue CBOMCTBA a30Ta, (hocodpa u »8.11 bubnmnoreka [JOK
HUX COCTUHEHUN ' https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA yIiaepoia, KpEMHUS 30.11 bubnmnoreka [JOK
U UX COEOUHEHUN ' https://myschool.edu.ru/
o5 [IpuMeHeHne BaXKHEUIIINX HEMETAIIOB U 51 bubnmoreka [JOK
UX COCAMHCHHIM ' https://myschool.edu.ru/
26 O06o01IeHrne U CUCTEMaTU3aIUs 3HAHUH 110 7.12 bubmuorexa [JOK
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TeMme «HeMmeTtamey. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktnueckas padota Ne 3. «Pemienue

bu6nmoreka [IOK
27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 12.12
" " https://myschool.edu.ru/
Hemertamier"»
KoHTpoinbHas paboTta 1mo remam bubnmnoreka [JOK
28 1 14.12
«Metamael»y 1 «HemeTauisy https://myschool.edu.ru/
Heoprannueckue u opraHu4eCKue
bubmuorexa [JOK
29 kucnotel. Heoprannueckue u 1 19.12
https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U
30 OpraHUYeCcKHe COEUHEHUS. ['eHeTneckas 1 2112 bubnmnoreka [JOK
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX ' https://myschool.edu.ru/
BEIECTB
Ponp xuMmuu B o0ecIieueHun
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 26.12 bubmuorexa [JOK
MUIIEeBON 0€30M1aCHOCTH, Pa3BUTHH ' https://myschool.edu.ru/
M€ QULNHEI
IIpencraBiaenus 00 0OIMINX HAYUYHBIX
32 o pI/IH HIax 1 OMLIIHJ'ICHHOFO}II'E)JI €HUs 1 28.12 bubmorexa LIOK
P uu P i ' https://myschool.edu.ru/
BaKHEHIIINX BEILIECTB
bu6nuorexa [JOK
33 YenoBek B MUPE BEIIECTB U MAaTEPHUATIOB 1 9.01
p H p https://myschool.edu.ru/
Bbubnunorexa IIOK
34 XWMHUS U 310pOBbE YEIIOBEKA 1 11.01 i
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I'., AkuinonepHoe o0111ecTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

AptémoB A.B., C.C.[lepsiouna. llIkonpHbie onmumnuaanl. Xumusd. 8-11 kiaccel / -

2-e uzn. —M.: Aiipuc-tipecc, 2009. -240 c.

I"aBpycetiko H.II. [IpoBepouHbie pabOTHI MO OPraHUYECKON XUMUU:
Hunaktuyeckuii matepuan: [locooue nns yuurens. — M. : [Ipocsemenne, 1988. —

48 c.

I"apa H.H., 3yeBa M.B. KontposnbHbie u mpoBepouHbie paboThl 1o xumun. 10-11

kiacc: Merona. mocobue, -M.: lIpoda, 1997.-144¢.:um.

ITon penaknueit B.H.JloponbkuHa . XuMusi: COOPHUK OJTUMITHATHBIX 3a71a4.

HIKOABHBIN 1 MyHULMITATBHBINA ATAMbI | y4€0HO-METOAUYECKOE TOCOOHE . —



Pocros wv//1 : Jlernon, 2009. — 253c.

5.B.I'.lenncoBa. OTKpbIThIE YPOKH 1O XuMuM 8-11 knaccel. —Bonrorpan:

Vuurens, 2002. — 64 c.

PrionukoB A.B. lunakruueckuit matepuan no xumuu. 10 xmacc. — M.: ApkTH,

2000. — 24 c. (Meton. 6u6-xa)

Casun I''A. OnumnuanHbie 3aaHus 110 HEOPraHU4ecKor xumuu. 9-10 kimaccel. —

Bonarorpan: Yuurens, 2005. — 64c.

Xomuenko ['.I1. [Tocobue o XuMuu I MOCTYIAKOIIUX B BY3bl. — 3-€ U3]1., HCTIP.

U non. — M.: OO0 «M3nareascTtBo HoBas Bomaay, 1997. — 463 c.; ni

Xomuenko W.I'. COopHUK 33724 U YIIPAKHEHUHN IO XUMUU JIJI CPETHEH ITKOJIBI.

— M.: «M3gatensctBo HoBast BoimHay, 1996.- 221 c.

SuxnoBuy AWM. Xumusi: B momonis BeITYCKHUKY IIKOJIBI M aOUTypUeHTy. — 131,

2-¢ unip. — CII6.: «Ilaputer», 2000. — 256¢. (Cepust «k3aMeHbI 6€3 mpoodIeM»

Pymsutuc I'.E. Oprannueckas xumust: yueOnuk 1y 10 knacca



obmeobpazoBarenbHbIX yupexaenuii /. E.Pymsutuc, ®.I".denpaman. — M.:

[Tpoceemenwne, 2017.

Pymsutuc I'.E Xumusi: ocHOBBI 001el XumMuu: yaeOHuk st 11 kit
obmeoOpazoBarenbHbIX yupexaenuit/ I'.E Pymsutuc, ®@.I" ®enpaman.- 11 - usm.,

nepepad.. - M.: [Ipocsemenne, 2017.-159c.

I"apa H.H. IIporpammsl 06111e006pa3oBaTeIbHBIX YUPEXKICHUN. XuMus.- M.:

[Tpoceemenue, 2008. -56¢.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Harnsiaapie moco6usi: cepuu TabIuIl MO HEOPTraHUYECKOM, OPraHUYeCKON XUMUH,
XUMUYECKUM MTPOU3BOACTBAM, KOJUICKIINH, MOJIEITH MOJIEKYJI, HA0OPHI MOIeen
aTOMOB JIJISI COCTaBJIEHUS MOJIEJIEN MOJIEKYJI KOMIUIEKT KPUCTAIIMYECKUX
pEIIETOK, MOJIETN 3aBOJICKMX almnapaToB XUMUYECKUX TPOU3BOACTB U

METAJLUTYPTHUH.

[TpuGopsl, HaGOPBI MOCYABI, TAOOPATOPHBIX MPUHATICKHOCTEH IS



XUMHYECKOT0 IKCIIEPUMEHTA, Ha0Ophl peakTuBOB. Hannuue nabopaTtopHoro
000pyIOBaHUs M PEAKTUBOB MO3BOJISIET (DOPMHUPOBATH KyJIbTYPY 0€30MacHOTO
oOpallleHus C BEIIECTBAMU, BBIIOIHATH SKCIIEPUMEHT 110 paCIIO3HABaHUIO
BaXHEMILINX HEOPraHUYECKUX U OPTaHUYECKUX BELECTB, IPOBOIUTH

OKCIICPUMCHTAJIbHBIC pa6OTBI HCCIICOAOBATCIIbCKOT'O XapaKTepa.

Hanuuwue KOMIIBIOTCPA B KJIACCC, JOCTYIIA B KaOWHETE HH(i)OpMaTI/IKI/I K peCypCaM
I/IHTepHCT, HaJIMYKUC KOMIIJIICKTA KOMITAKT-AHNCKOB II0 IIPCAMCTY IIO3BOJIACT
CcO31aBaThb MYHBTHMGHHﬁHOG COIMIPOBOKICHUC YPOKOB XNMUHU, ITPOBOAUTDL
yYHaluMHucCAa CaMOCTOSITCIILHBIN MOUCK XMMHUUYECKOMN I/IH(I)OpMaI_II/II/I, HCIIOJIB30BaTh
KOMIIBIOTCPHBIC TCXHOJIOTUHN IJIA O6pa6OTKI/I " 1Iepcaaiun XUMHYECKOM

uH(popmanuu, e€ NpeCcTaBIeHUs B pa3IMUHbIX (hopmMax.
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