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MNOSCHUTEJIbHAS 3AITUCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa HA OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepabHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (DPOII COQO), npencrabieHHbix B DenepanrbHOM TroCyIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0pa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTHS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPE/ICICHUIO O0IIEH CTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOYUYAIOIIMXCSl CPEACTBAMHU y4eOHOro mpeaMeTa «XUMHs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIENTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMO€  BBITYCKHHUKaMU  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, PUCYIIHNX LEIOCTHON CUCTEME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KacCaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOT'O OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJHOM Cpefe.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4yalOIIMXCSl HA YpPOBHE CpEIHEro oOIIero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMHUs», COAEepPKaHUuE U IMOCTPOSHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4ETOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU MPUPOIBI U B MaTepUATbHOM XKM3HM OOIIECTBA, a TakXke C y4eToM oOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIlero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIaj B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUsS
00 OKpYKaroIIeM MUpPE KaK O €MHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTIMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoBpeMeHHass XHMMHUsI KaK HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMH IENSIMU M NPUHIUIIAMHU CpeIHEro o0Iero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHYECKAX OPHEHTHUPOB, YCIEITHOTO BKJIIOUEHHS] B JKU3HH COLMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.
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CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH MO HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUHU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
W3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMA TEOPETHUECKUH MaTepuan Hu
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JUIsl MOIMOJHEHUs 3HaHUMU, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHUs (PUIOCOPCKUX HJIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUMH MEXTy HOBBIMU (akTaMHd U TEOPETUYECKUMU MPEINOCHUIKaAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane penienus 3aja4 BOCIUTaHUs, pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IpPOrpaMMOil MO XUMHHM MOJXOAbl K OMpPENETICHHUIO COJAEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3zoBoe
3HaYeHHE [UI1 PA3IMYHBIX BUIOB JEATEIBHOCTH: pEUICHUs MpoOJieM, TOWCKa, aHalu3a WU



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeJHEro 00111ero o0pa3oBaHusl, IPH ONPEeNICHUU COAePKATEIIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON 1€ATEIbHOCTH YEIOBEKA U KaK OHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoryacHO J1TaHHOM TOYKE 3pEHUs IJVIABHBIMM LIEJIIMU HU3Y4YEHHs IpeaMmeTra «XHUMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHNII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX peakUuil, HeOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPUPOJIE, B MPAKTUUECKOHN U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, comepkarenbHas XapakTepUCTUKA LI€Je U 3aja4 U3y4eHHsl NpeaAMeTa B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHU XUMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOUYTEHNE TPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00yUeHHs, OpUEHTUPOBAHHOMN
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpoOM
3HaHUM, a (PYHKIHMOHAJIBHON TpaMOTHOCTBIO, TO €CTh CIIOCO0AMH U yMEHMSIMH AKTHUBHOTO
MOJIYyYCHUS 3HAHWUM W TPUMEHEHUS HX B PEAIbHOW KWU3HHU JUISI PEIICHHS
IMPAKTUYCCKUX 3ada4.

B cBsI3u ¢ 5TUM NIpU U3yYEHUU NpeaAMETA « XUMUD» JOMUHHUPYIOUIEE 3HAUCHUE

MPUOOPETAIOT TaKKUE 1SN U 3a]1auH, KaK:
aJanTanys 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEJJIEKTYaTbHO pPa3BUTOM JUYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIICCTBAMH H WX IIPUMEHEHHEM;
dbopMupoBaHHe Yy OOYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JESATSIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TaKXKe IS OICHKH C
MTO3UIUI IKOJIOTHYECKOM 0€30MTaCHOCTH XapaKTepa BIIMSHUS BEIIECTB H XUMUYIECKHX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOJIHYIO CPENY;
pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
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COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINHA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpbIE OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCTIMUTaHHE Y 00yJarOIIUXCs YOKAEHHOCTH B TyMaHUCTUYECKOW HAIIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTOJIHEHUS] SHEPreTHUYEeCKUX PECypCOB M COXpaHEHHs] MPUPOIHOIO PABHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKKE IPHOOPETECHUS
OTBITA UCIOJIb30BAHUSA MOJIYYSeHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMHYECKUMH SIBIICHUSIMHU.

B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAJIbHBIC Ha3BAaHUS BaKHEHIIIHX [IPEICTABUTENEH KI1acCOB
OpraHUYECKHUX BEILECTB.

DKcnepumenmanbHvle Memoovl U3YUeHUs euecmes U ux npespaujenuii. 03HaKOMJIEHHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAOMIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3UUECKHE N XMMUUYECKUE CBOMCTBA (peakiy 3aMEIIeHUs U TOPEHNUS),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
NPEJICTABUTENIN QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHHS, TOMOJIOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMHUUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJAaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. [IpogykTel mnepepaboTku HedpTH, HUX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKcnepumenmanbHvle Memoovl U3YUeHUs euwecmes U ux npespaujeruii. 03HaKOMJICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMIECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakUUu C AKTUBHBIMU METaJlIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIETOUYHBIMUA METAJNIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

DKcnepumeHmanvhbvie Memoovl U3V4UeHUs GewjeCms U ux npespaujeHull. TpOBeJIeHHE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuUMepe TIIUIMHA). buojormueckoe 3HAYeHHE AMHUHOKUCIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcnepumenmanvhvie Memoobl U3YYeHUs eujecms U ux npeepaujeruti: HabIOJCHUE U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEpHU3ALUU, CpPeAHsAs MouieKyisdpHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

DKcnepumenmanvHbie Memoobl U3y4eHUs 6ewecms U ux npespaujeHuii. 03HaKOMIICHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI YEpEe3 HMCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAy4YHBIX IMOHSATHM, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: xnerka, opranusMm, Oumocdepa, oOMEH BemIeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJTdecKas). MexaHu3Mbl 0Opa3oBaHMs KOBAJICHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraH MuecKux BelIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPIUH NPU XUMUYECKUX PEAKIHUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U ciadble 31eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKcnepumeHmanbHvle Memoobl U3VUEHUsl 8eujecms U ux npespaujeHull: AEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIMKATOPA, pEaKLUuu
MOHHOTO OOMeHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérbl o ypaBHEHHSIM XUMUYECKHX PEAKIUil, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannel. [Tonoxxenue nemeramion B [lepuoanyeckoil cucTeMe XMMHUUECKHUX 3JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoJia, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BaXHEHWINMX HEMETAUIOB (TAlOreHOB, cepsl, a3ota, (ocdopa,
yrepoaa U KPEMHHUS) U UX COEANHEHUN (OKCHI0B, KUCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IprMeHeHne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucTeMe XMMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METAaJIJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIINX METAJUIOB (HATPHWM, KaJIWi, KaJdblMid, MAarHUM,
ITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKcnepumenmanbHvle Memoobl U3VUeHUs 6eujecms U Uux npespaujeHull. W3y4eHHe
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,

HaOJIOZICHWE W ONMHCAHHE JIEMOHCTPAILMOHHBIX M J1aOOpaTOPHBIX OIBITOB (B3aWMOJECHCTBHE
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TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wiiM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUAVIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAJIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUS U 3I0pPOBbE YEJIOBEKA: MpPAaBUJIAa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENAPATOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CHUHTE3, Kiaccu(uKanus, TMEePUOIUIHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUUHBI U €UHUIBI X U3MEPEHHS, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKast MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, POU3BOJICTBO CTPOUTEIHHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
Q)apMaueBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00y4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYLIUMHU LEJOCTHOM CUCTEME XMMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKUMHM, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS INYHOCTH 00yYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;
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MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO NMPOQEecCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaX€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUIYaIbHOU TpaeKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusalunuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHMsS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTH)KEHUH XHUMHHU Ui PELICHUS
BOIIPOCOB PaIlMOHAJIBHOTO IPUPOIOIOIB30BAHUS;

aKTUBHOT'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYXarollel HmpupoaHOMl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHH I aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKH U OOLIECTBEHHON MPAKTUKU;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIONIb3yEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BaTh ITOJIYYaE€MbIC 3HAHUSI

JJI1 aHaJIu3a " 0OBSICHEHUS SBIIEHUI OKPYZKAIoOICro MHUpa U IpOUCXOAAIIHUX B HEM
U3MEHEHHH, yYMEHHUS JefaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE HAyYHBIX (DaKTOB U
UMEIOIUXCS JAHHBIX C LEJIbIO NOJIYYEeHUs JOCTOBEPHBIX BbIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHMH IO XMMHUHM B COOTBETCTBUM C >KU3HEHHBIMHU
HOTpPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBaromue (opmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCATHHBIMU YYEOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘lCﬁHbIMl/l NMOo3HaABaTCJIbHBIMU I[EﬁCTBP[SIMP[:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENNLHO (OPMYIUPOBATh M aAKTyalM3HpPOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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MCIIOJIb30BaTh IPU OCBOCHUM 3HAHMKA NPHEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble MPU3HAKA IIOHATHM M YCTAHABIMBATH HX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIEC CBA3U MEXKY N3Yy4acMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkI€HUS (MHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IIPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUHU CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPECTABICHUS [
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJadyd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpPMYyTUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOI0aTh 32 XOJIOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

pUOOpeTaTh ONBIT YYEHUUECKOHM HCCIIEe0BAaTEIbCKOW U IMPOEKTHOM JesATENbHOCTH,
IPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAX HHGpopMmanuu (Hay4HO-TIOMYJIsSIpHas
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPHTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampockl W NPUMEHSATH pa3jIMuHble METOAbl IPU IOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAbHYIO (hOpMY IpencTaBieHHs] HHPopMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuel: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTW4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HAIISIIHOCTH.

OsiaeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BbICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTHUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTyuYeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIIFHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHsD» OTPaKatoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHHS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIISITH XapaKTePHbIC NMPU3HAKU TTOHATHHN, YCTaHABIIUBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUd, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpynmne COeauHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
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COEJMHEHHs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxke
NPUBOJNUTH TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KUCIOTA, IJIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiectB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTa PEaKLMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WK IPOAYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KHU3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypaIis OeJIKOB MpU HarpeBaHuH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHu!
C BEIIEeCTBAaMHM M JIaOOpPaTOPHBIM 00OpPYIOBaHMEM, HPEICTABIATH PE3yJIbTaThl XMMUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJia SKOJOTUYECKH IIeJIecO00pa3HOTo
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MpUPOIHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OTpeNIeNIEHHBIX OPraHUYeCKUX BelIeCTB, MOHMMAs cMbica mnokasatens [IJK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;
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JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYArONIMXCs: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
PUPOIHOM cpefe;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJIMYECKass  PeléTKa, TUIBI XUMHYECKUX  pEakIuil, pacTBOp, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliuy, XAMUIECKOE PABHOBECHUE); TCOPUH H 3aKOHBI (TCOPHS DJICKTPOIUTUICCKON
quccouuanuu, nepuoandeckuit 3akon J{. . MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl BEIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3bIK XMMHUHU, MHPOBO33PEHYCCKHC 3HAHUS, JICKAIIHNE B OCHOBE TOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCIOJIb30BAHUHM BAXKHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTUIECKOH JCITETLHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIONH30BaTh COOTBETCTBYIOIIME MOHATHS MPH OMHUCAHUU HEOPTaHHMUECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHMBOJHUKY JUUISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHblii Tas,
VIJICKUCITBIA Ta3, aMMHUaK, TaméHas W3BECTh, HETalléHas W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEISATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
METAJTNYeCKasi, BOJOPOJIHAS) B COCAMHCHHSX, THI KPUCTALINYCCKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHWMUECKHUX COCTUHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHeHUN (pOoCThle BEIIecTBa — METAJUIbl U
HEMETaJIIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,
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c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YpaBHEHUs peaklUii HOHHOIO OOMEHa, yYUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKTepu30BaTh XUMHUYECKHE MPOLIECCHI, JIeKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmokeHue NeEpoKcHIa BOAOpOAAa B NPUCYTCTBUM KaTanu3aTopa, ONpPENEICHHUE CPEIbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cyibdar-, kapOoHAT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PELICHHUE dKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOLIUX
peakuuii 1 GopMyITUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;
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c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTuXx);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJAaTh MpaBWiIa SKOJIOTMYECKH IIeJIECO00Pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAasi cMbica nokasarens [IJIK, moscusaTe Ha mpumepax crnocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CITA0OBUAIIMX 00yUAIOMINUXCSI: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaHue pa3jiesioB U

Ne i/
TeM MPOrpaMMbl KoaunuecTBO 4acoB
KoHTpoJLHbIE
Bcero P
padoThI

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[IpenmMeT opranuyeckoit
xumun. Teopust CTpoeHUs

11 . 4
OpPraHUYECKUX COCIMHEHUM
A. M. bytneposa
Uroro no pazgeny 4
Paznen 2. Yraesomnopoabt
51 [IpenenbHble yraeBogOpOABI 5
' — aJIKaHbI
Henpenensabie
2.2 YII€BOJAOPOAbL: AJTKEHBI, 6
aJIKaJIMEHBbI, aJKUHEI
ApoMaTHyecKue
2.3 P 2
YTJIEBOJIOPOIBI
[IpupoiHBIE NICTOYHUKHT
2.4 YTJIE€BOIOPOOB U UX 3 1

nepepaboTka

IpakTnyeckune JlabopaTopHbie

JaeKkTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Tpenaxep "O06mako 3HaHMA". XUMUSI.

10 xiacc,
00O "®duszukon JIad"
https://oblakoz.ru/

Tpenaxep "Ob6nako 3Hanui". Xumusi.

10 knacc,
000 "®usukon Jlad"
https://oblakoz.ru/

Tpenaxep "Ob6nako 3Hanui". XuMusi.

10 xiacc,
000 "®uzukox Jlad"
https://oblakoz.ru/

Tpenaxep "Obnaxo 3Hanui". XumMusi.

10 xiacc,
000 "®uzukoH JIad"
https://oblakoz.ru/

Tpenaxep "Obnaxo 3HaHui". XumMusi.

10 knacc,
000 "®uzukoH JIad"
https://oblakoz.ru/
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https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

Hroro mo pazneny 13

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeuHeHust
Tpenaxep "O6xako 3HaHUIN". XUMHUS.

10 xitacc,
3.1 Cruprel. Penon 3 2 000 "®wuzukos Jlac"

https://oblakoz.ru/

Tpenaxep "Ob6naxo 3Hanuit". Xumusi.
1 1 10 knacc,
KUCTOTHI. CIOXKHBIE YPUPHI 00O "®wusuxon Jlabc"
https://oblakoz.ru/

Tpenaxep "Ob6nako 3Hanui". Xumusi.

10 xiacc,
3.3 YriaeBoasl 4 1 1 00O "duszukox JIad"

https://oblakoz.ru/

3.9 Anpaerunsl. Kap6oHoBbIE

Hroro no pazneny 13

Pa3neua 4. A3zorcoaepskamue OpraHu4ecKue coeJHHeHH

Tpenaxep "Ob6nako 3HaHui". Xumusi.

10 knacc,
4.1 AMUHOKHCIIOTEL. benku. 2 000 "Dusxon JaG"
https://oblakoz.ru/
Hroro no pazgeny 2

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COCAUHEHUS

Tpenaxep "Obnaxo 3HaHui". XuMusi.

51 ITnactmaccel. Kaydyku. 9 10 kmacc,
' Bosokna 000 "®uszukon J1ab"
https://oblakoz.ru/
Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I1O0

8
[NPOT'PAMME 34 2 2
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https://oblakoz.ru/
https://oblakoz.ru/

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3ieioB JaekTpoHHbIe (HU(POBHIE)
Ne /it Kontpoabusie  I[lpakTnieckne JJagoparopusie
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI ONBITHI
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
n Al
CTpoeHHe aTOMOB. Tpenaxep "Obnako 3HaHuil". Xumus.
[lepuoanyueckuii 3aK0H U 11 xnace,
11 P 3 000 "®wuszukon Jlad"
: [lepuoanueckas cucrema https://oblakoz.ru/
XMUMHYECKHX JJIEMEHTOB /1. http://school-collection.edu.ru/
N. MenneneeBa
Tpenaxep "Obnako 3HaHuil". Xumus.
CtpoeHue BeniecTBa 11 xnace,
1.2 P ' 4 000 "dusukon Jla6"
MHuoroo6pasue BemecTB https://oblakoz.ru/
http://school-collection.edu.ru/
Tpenaxep "O0nako 3HaHU". XuMus.
11 xnacc,
1.3 XUMUYeCcKHe peakluu 9 1 1 2 000 "®wu3zuxox Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazueny 16
Paznen 2. Heoprannueckasi xumMus
Tpenaxep "O6nako 3HaHui". Xumus.
11 xnacc,
2.1 Mertamibl 6 1 2 00O "®uzukon Jlad"

https://oblakoz.ru/
http://school-collection.edu.ru/
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Tpenaxep "Oo6nako 3HaHUK". XUMHUS.
11 knacc,
2.2 Hemeramnel 8 1 1 3 00O "®duszuxoH JIad"
https://oblakoz.ru/

http://school-collection.edu.ru/

Hroro no pazneny 14
Pa3nen 3. XuMus u :KU3Hb
Tpenaxep "O6nako 3HaHUR". XUMUsl.
11 xnacc,

3.1 XUMUS U KA3HB 4 000 "®u3ukoH JIad"
https://oblakoz.ru/

http://school-collection.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10

7
[MPOT'PAMME 34 2 3

OnexkTpoHHBINA o0pa3oBaTenbHbIN pecypce " ciam EI'D. Cpennee obuiee oopazoBaHue. Y4eOHbIH MOAYIb MO PELICHUIO TPYAHBIX 3aJaHUH 110
yuebHOMY npeameTy " Xumus'".
10 - 11 xmaccer",
AO MzparensctBo "Ilpocsemienne"

DNeKTPOHHBIH 00pazoBaTeNbHbIN pecypc "JloMalnTHue 3aaaHus.
Cpennee obmiee oopazoBanne. Xumus'", 10 - 11 kacc,
AQO MzparensctBo "l[IpocBemienne”
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