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MHNOSACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oO0miero o0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanuu», TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS
dbenepanbHOil 00pa30BaTENIbHONW MPOrpaMMbl CpeaHEro oOIero oopa3zoBaHUs
(®OIT  COO), mpencraBieHHbIx B  DemepalibHOM  TOCYJAPCTBEHHOM
obpazoBatenbHoM ctranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yuyeOHOro mpeaMera «XuMHUA» B 00pa3oBaTesibHbIX Opranuzanusix Poccuiickoi
denepanuu, pealu3yoOIIUX OCHOBHBIE O00pa3oBaTeIbHbIE MPOTrpaMMbl, U
OCHOBHBIX ToyiokeHn «CtTparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanru Ha nepuoa a0 2025 roma» (Pacnopsikenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3paboTKe MporpaMMbl MO XUMHUH, K OIPEACICHUIO
oO1ieit crparerun oO0y4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUYAIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» st 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyainbupie nojiokeHus O@I'OC COO o B3auMOOOYCIIOBJICHHOCTH IIEJIEH,
collepKaHMsl, Pe3yJIbTaTOB OOy4deHUs U TPEOOBAHMM K YpPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4YaeMoe BBIITYCKHHUKaMH
o0mreo0pazoBaTebHON  OpraHU3allvK, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpINAIONIMM JTAallOM peaju3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTypbl
YelioBeKa, a TaKKe DOKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHHS CpPECTBAMU YUeOHOTO
npeaMera «XUMHUSI», COJEpXKAaHUE M TMOCTPOEHHE KOTOPOTO OIpEeTIeHbl B
nporpaMMe MO XUMHUU C Y4ETOM CHenu(PUKA HAayKd XUMUHU, €€ 3HAUCHUS B
MO3HAHUU TPUPOABl U B MaTepUATbHON KU3HU OOIIECTBa, a TaKkKe C y4ETOM
oOmuX 1enell W TPUHINIOB, XaPAKTEPHU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deaeparuy.

XUMHS KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO0 POJib B
COBPEMEHHOM IUBWIM3ALIMK, B CO3JIaHUU HOBOM 0a3bl MaTEpHAIBHON KYJIbTYpPHI.
Ona BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PALMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/[aHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (popMUpyeTcss B XMMUU Ha OCHOBE MOHMMAaHUs
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aMMOJICMCTBYSI C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XHMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbhl, HEOOXOJIUMBIM YCIOBHEM YCIEITHOTO
TpyZla W >KM3HHU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHSA KaK Hayka
CO3MJaTEeNbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTMW HampaBlieHAa Ha PEUICHUE
MI00AMBHBIX TPOOJEM YCTOWYMBOTO pa3BUTHUSI 4YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBON, SKOJIOTHUECKON 0€30MacHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBHM ¢ OOMMMH LEIAMH U TPUHIUIAMU CPEIHEro oOIIero
obpazoBanus conaepikanue npeameta «Xumus» (10-11 kmaccel, 0a30BbIil ypOBEHb
U3yYCHHs) OPUCHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsI  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOIOJDKEHUS
0o0pa3zoBaHus B pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisifoniuMu ~ TipeAMeTa  «XHUMHS»  SBJSIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumuss» U «OOmE@as ¥ HEOpPraHUYECKas XUMUS», OCHOBHBIM
KOMITOHCHTOM COJICpXKaHUS KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUH 0 HEOPraHWYeCKOH XMMHHU (C BKIIOYCHHEM 3HAHHWH M3 OOIICH XUMHH) U
OpraHu4ecKkor xumuu. POPMHUPOBAHUE TAHHOW CHUCTEMbI 3HAHUU IMPU HU3YYECHUU
npenMera o0OecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTI000pas3us
BEIIIECTB HA OCHOBE OOIIUX MOHSATHUM, 3aKOHOB U TCOPUH XUMUHU.

Crpykrypa conepkaHusi KypcoB — «OpraHuueckas xumusi» u «OOmas u
HEOopraHuyeckass XuMus» cHopMuUpoBaHa B MpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 0oO0yClIOBJIeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeneNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYEeCKO XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCHUECKOW TEOPUU CTPOECHUS OPraHUYECKHX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX M BIEKTPOHHBIX
NpencTaBleHnid O cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHUU — OT YIVIEBOJOPOAOB IO CJIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEAUMHEHUU. B Kypce OpraHM4eckol XWMHHM MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs IEepBOHAYATLHEIC
IpEACTaBICHUS O XUMUYECKOHN CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU pEaKIUH.

[lon HOBBIM yrjaoM 3peHHs B TMpeaMeTe «XHUMHsI» 0a30BOr0 YPOBHS
paccMaTpWBaeTCs W3YYCHHBI Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
TEOpEeTHYEeCKU MaTepras ¢ (HAKTOJIOTMYECKHE CBEJICHUS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmias U HeopraHuyeckas
XUMUS» OOyYarolUMCSl TPEOCTABIACTCS BO3MOXHOCTH OCO3HAaTh 3HAYCHUE
NEePUOIMYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMUECKUX TMO3UIUH,



rIy0Ke TMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BSACHAIOMENH U TPOTHO3UPYIOIIEH.

Envnasg cucrema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHMUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpoTekaHus nonojnsercs B kypcax 10 u 11 kmaccos
AJIEMEHTaMH COJICPXKAHUS, HMMEIOIIUMH KyJIbTYpPOJIOTHUUECKUNH U MPHUKIAJTHOU
XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aMMOCBSI3M XUMHU C
JIPYTMMU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEIbHOW U MPAKTUYECKOM
JESATeIbHOCTA YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpPYECTBA B 00JACTHU TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHMHEHW, KPUTUUYECKH OCMBICIMBATh HMHGOPMALUIO U
OpUMEHATh €€ Ui TIONMOJIHCHHWS 3HAHUM, peNIeHUS WHTCIUICKTYalIbHBIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATEILCKUX 3a7a4. B 1emom coaepkanue yueOHOTO
npeaMera  «XUMUS»  JIAaHHOTO  YPOBHS  M3yYEHHUs] OPHUEHTHUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMXCsT MHUPOBO33PEHUYECKONW OCHOBBI JIJIsi TTOHUMAaHUS
¢unocodckux uyer, TakMX Kak. MaTEpUAIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOIHBIX SBJIECHUW MMYTEM OJKCIIEPUMEHTa U
pEelIeHHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (akTaMM U  TEOPETUYECKUMU
IPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEHICHUH SKOJOTUYECKUX MpobiieM, a
TaKKe MpoOsieM cOepexeHUsl IHEPTrETUIECKUX PECYpPCOB, ChIPhs, CO3[aHUs HOBBIX
TEXHOJIOTUM U MaTEpHAaJIOB.

B nmane pemeHuss 3agay  BOCIHMTAHUS, Pa3BUTUA M COLMAIM3ALINU
oOy4Jamuxcs NPUHATHIE MPOTPAMMON MO XUMHUU TOIXOJbI K OINPEACICHUIO
ColepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeayCcMaTpuBalOT (QopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JCSITEIBHOCTH. pEHIeHUS MpoOsieM, TOWCKa, aHamu3a W
00paboTku uHpOpMAIIH, HEOOXOIUMBIX /I IPUOOPETEHHUS OIBITa MTPAKTUIECKOM
U HCCIIEIOBATENbCKOM JESITEIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mpemojaBaHus XWMHH KAaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK M Ha YPOBHE CPEHETO OOIIET0 00pa30BaHMS, IPU ONPEICICHUH
COZIEPKATENIbHONM XapaKTepUCTHKU LeJed H3y4YeHHUs MpeAMEeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTHU TPAJULUOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKOW HAyKU KaK OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATEIbHOCTA YE€J0BEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peMeTa SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO MaHHOW TOYKE 3PEHHS TJIaBHBIMU LIEISIMHU HU3yYEHHUsS IpenMera
«Xumus» Ha 6a3oBoM yposae (10 —11 ki1.) sIBIIsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW KaK  BaKHEWIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeKAT KIIOYEBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TCOPUU XUMHH,
OCBOGHHE s3bIKa HAyKH, YCBOGHHE M TMOHUMAaHHE CYIIHOCTH OCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHS ¥ CTAHOBJICHUS,

e (opMHUpOBaHWE W PAa3BUTHE MPEICTABICHUI O HAYYHBIX METOAX MO3HAHMUS
BEIIECTB M XHMHUYECKUX pPEaKIuil, HEOOXOOUMBIX Ui TPUOOpETCHHUS
YMCHHH OPUEHTUPOBATHCS B MHUPE BEIICCTB W XUMHYCCKUX SIBICHHH,
UMEIOIINX MECTO B IPUPO/IE, B MPAKTUIECKON M MMOBCETHEBHOM KHU3HH;

e DPa3BUTHE YMEHHH M CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOIOJCHHUEM  TpPaBUII
0e30macHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, coaepikaTelibHas XapaKTepUCTHKA IeNiel U 3a7a9 W3ydeHus
npeaMeTa B MpOorpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanusi. Ceroans B
NpernojaBaHud ~ XMMUU B OoJblIel  cTemeHM  OTHAETCS  MPEearoyuTeHUe
IIPAKTUYECKON KOMIIOHEHTE COJEpKaHuid OOy4YeHUus, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMTYCKHHKA 0011€00pa30BaTeIbHON OpraHU3alliK, BIIAJICIONIETO HE
HaOOpoM 3HaHWM, a (PYHKIIMOHAIBHONW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHSIMHU aKTUBHOTO TIONYYECHUsI 3HAHUN M MPUMEHEHHUS UX B PEANbHOU KU3HU
JUTSL pEeUICHUS TPAKTUYECKUX 3aad.

B cBs3u ¢ STMM mnpu u3ydeHHH TmpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe
3HaYEHWE MPUOOPETAIOT TaKUE 1IEeTU U 3a]a4H, KaK:

ajganTamys o0y4arouuXxcsl K YCJIOBHSIM TWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOoBaHME  WHTEJUIEKTyaJlbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIlMAX, CBA3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopmMupoBaHUEe Yy OOYyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KITIOYCBBIX
KOMIICTCHIIMIA), WUMECIONIMX YHHBEPCATbHOE 3HAYCHUE [UISI PA3JIMIHBIX BHUIOB
JeSITeNHbHOCTU: PEIICHUs MpoO0JeM, MOMCKa, aHajan3a U 00paboTKKM MH(POpPMAIIHH,
HEOOXOAMMBIX JJii TPUOOPETeHUs OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B TIIO3HAHWW XHMHH, a TakKe /I OICHKH C TO3UIHN
HKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHYECKHX
MPOIIECCOB HA OPTaHMU3M UYE€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE IMO3HABATEIBLHBIX WHTEPECOB, WHTCIICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOIH30BAThH
COBPEMCHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHH JJII TIOMCKA W aHaJIM3a Y4eOHOH U
HAYYHO-TIONMYJISIPHON WH()OPMAITUH XUMHIECKOTO COJICPIKAHMS,

dbopMUpOBaHHUE U Pa3BUTHE Y OOYUAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBbIe 0COOCHHO
HEOOXOJIMMBI, B YAaCTHOCTH, IMPH IUIAHUPOBAHWU M TPOBEJICHUU XHMHUYECKOTO
AKCIICPUMEHTA,

BOCIIUTAaHUEC Yy OOydYarOmIMXcs YOSKIEHHOCTH B T'yMaHUCTHYCCKOM
HANPaBJICHHOCTH XWMHH, €€ Ba)XHOW pOJNM B PEIICHUU TJIOOAIBHBIX TPOOJIEM
PaIMOHAILHOTO MPUPOJIOTIONB30BAHMS, TTOTIOJHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEeKHOTOo
OTHONICHHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TaK)Ke NPHOOPETCHHS OIbITa
UCIIOJIb30BaHUS TTOJYYEHHBIX 3HAHUW IS TIPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIUSX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSIMH.

B yueOGHOM mmaHe cpenHero ooOmero oOpa3oBaHUS NPEAMET «XUMHSI»
0a30BOTr0 ypOBHS BXOJHT B COCTaB MPEeIMETHOH o0macTu «EcTecTBeHHO-HAYUYHBIC
IPEIMETBI».

OO1mee 4uciio 9acoB, OTBENEHHBIX Il H3YUCHHS] XUMHUH, Ha 0a30BOM YpPOBHE
cpeanero obmiero obpasoBanus, cocraBiser 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hejelno), B 11 kimacce — 34 gaca (1 yac B Heneo).



COAEPXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOl XUMMH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB U MaTEepUaJIOB. Teopusi CTPOCHUSI OPraHUYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHBIE MO0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHM4eckux BemiecTB. [‘omosorusi, wuzomepus. XuUMUYECKas CBsI3b B
OPraHNYECKUX COEAUHEHUSX — OJMHAPHBIC U KPATHBIE CBA3HU.

[IpencraBnenne o kimaccudpuKaluu OpraHUYEeCKUX BemecTB. HoMeHkmaTypa
OpPraHMYeCKUX CcoeauHeHud (cHMcTeMaThyecKkas) M TPHBHAJIbHBIC Ha3BaHUS
BAKHEHUIINX MPEJICTABUTENEH KIIACCOB OPraHMYE€CKUX BEIIECTB.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYE€HHUSI BEHIECTB M HUX IPEBpAILCHUMN:
O03HAKOMJICHHE ¢ OOpa3laMu OpPraHUYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAONIOAEHUE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPALLIECHUIO OPraHUYECKUX BEILIECTB
Npy HarpeBaHuM (IUIaBJICHKUE, O0YTIIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTpPOEHHE, TOMOJOTHMYECKUH psaa. MeraH u 3TaH —
POCTEHIIINE TPEJACTABUTEIN alKaHOB. (U3NYECKUE U XUMHUYECKHE CBOMCTBA
(peakmuu 3aMemieHWs] W TOPEHUs), HAXOXJICHWE B TMPHPOJC, IOIYYCHHE W
IIPUMEHEHHUE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUJIEH U TMPONUIEH —
NPOCTEHIIINE TPEJCTABUTEIN aKEHOB. (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(peakmuyi  TUAPHUPOBAHWS, TAJIOTCHUPOBAHWS, THUApPATAIMHM, OKUCICHHUS W
NIOJTUMEPHU3AIlNH ), TIOJTYICHHE U IPUMEHEHHE.

Ankamuensl. OyramumeH-1,3 um MerunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XHUMHYECKUEe CBOMCTBa (peakmms mnojuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psill. ALIETHIICH
— TMPOCTEUIINK TPEICTABUTEIh AIKHHOB. COCTaB, CTPOCHHE, (U3UYECKUE W
XHUMHYECKUE CBOWCTBA (pEakIiuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATAIINH,
TOPCHHS ), TIOJyYSHHE U TPUMCHEHUE.

Apenbl. beH3oin: coctaB, cTpoeHue, (PU3NUECKUe W XUMHUUYECKHE CBOMCTBA
(peakiuu TaJOreHUPOBAHUS W HUTPOBAHMS), TIOJYYCHHE M TPUMEHeHue. 101yon:
cocmas, cmpoeHue,  Quzuyeckue U  xumuyeckue  ceolicmea  (peaxyuu
2ANI0CCHUPOBAHUSL U HUMPOBAHUS), NOJYYeHUe U npumeHeHue. TOKCHYHOCTH



apeHOB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMA K
Pa3JINYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupoaHbii ra3 U IONYTHBIE
HeTsaHble ra3bl. HedTh u €€ mpoucxoxknenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMHYCCKHUH, KaTaIUTUYeCKui), mnuposu3. [IpomyKTsi
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITYy. KaMeHHbII
yroJib U MMPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHMS BEUIECTB M HX NPEBPALICHUN:
O3HAaKOMJIEHHE C o00pa3laMu IUJIaCTMAcC, Kay4yKOB UM PE3HHBI, KOJUICKIUU
«Hedptp» u  «Yroap»  MOAECNMpPOBAHHWE  MOJIEKYJ  YIJI€BOAOPOJIOB U
raJIoreHONPOU3BOAHBIX, MPOBEICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHIICHA
Y U3YUYEHHUE €Tr0 CBOMCTB.

Pacuétnrie 3agaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XMMHYECKOH peakiuu (Maccel, 00BbEMa,

KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECCTB HIIK IPOAYKTOB PEAKIHH).

Kuciopoaconep:kamue opranndeckue coeJMHeHHU s

[IpenenbHble OOHOATOMHBIE CHOUPTHL. MeETaHOI W 3TaHOJ: CTPOCHHE,
Gu3nMUecKue W XMMHUYECKHE CBOWCTBA (peakii C aKTUBHBIMH METaJlJIaMHU,
rajJoreHOBOJIOPOJIaMH, TOpPEHHE), TPUMCEHEHHE. BOIOpOIHBIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBUE METaHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. JTUJICHIVIMKOJAb W  TJHIEPHUH: CTPOCHHE,
GusnMuecKue W XUMHYCCKHE CBOHCTBAa (B3aMMOJCHCTBHE CO  IICIOYHBIMH
MeTaJslaMH, KauyeCTBEHHAs peakius Ha MHOroaTOMHble CrupTh). JlelicTBUe Ha
OopraHu3M 4enoBeka. [[pumMeHeHue ruiepruHa u 3TUIICHTJINKOIIS,

@deHon: CTPOCHHWE MOJEKYbl, (HU3MYecKue Hu XUMHUYECKHE CBOWMCTBA.
Toxcuunocts henona. [Ilpumenenne GpeHona.

Anpnernnsl U kemowsl. DopManpaerui, aueTanbIEruI.  CTPOCHHUE,
(Gu3NIeCKre U XUMHYECKHE CBOWCTBA (peaKIMyd OKHCICHUS W BOCCTAaHOBIICHUS,
Ka4eCTBCHHBIC PEaKIINM), TIOTYICHHE U IPUMCHEHUE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KHCIOTH. MypaBbUHAS W
YKCYCHasl KHCIIOTBI: CTpOCHHE, (hPM3MUYSCKHE W XMMHYECKHE CBOWCTBA (CBOWCTBA,
oOmme IS Kiacca KUCIIOT, Peakius dTepUPUKAIIN), TOIYICHHE U TPUMCHEHUE.
CreapuHOBasi W OJIEMHOBAs KHUCIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCIJIOT. Mbllla KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICUCTBUE.

Cnoxubie >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
pPOJIb KHUPOB.



VYriaeBoapl:  cocTaB, KilaccupuKanus — yriaeBogoB  (MOHO-, Jau- W
nonucaxapuibl). [oko3a — npocTelmii MOHOCaXapHI: 0COOCHHOCTH CTPOCHHUS
MOJICKYJbI, (U3NYECKHE W XUMHYECKHE CBOWCTBA  (B3aMMOJCUCTBUE C
rugpokcunom menu(ll), okucinenue ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpPOXXCHHE TIIFOKO3bl), HAXOXKICHUE B MPHUPOJC, MPHUMCHEHHE,
ouonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemrnonosa kak npupoaHsle noauMepel. CTpoeHHE Kpaxmana U
He/untoio3bl.  du3MuecKkue W XUMHYECKHE CBOWMCTBAa Kpaxmana (TUApoJu3,
Ka4eCTBEHHAsI PEAKIIHS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3yYEHHMS BEUIECTB M HX NPEBPALICHUN:
npoBeJieHue, HaAOIOIEHUEe U ONMHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAYECTBCHHBIC PEAKI[MH OJHOATOMHBIX CHUPTOB (OKHCICHHE ITaHOJIA
okcugoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
rugpokcunom meau(ll)), anpaernnos (OKMUCIeHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m ruapokcumom wMeau(ll), B3amMomelcTBHE KpaxMmana C HOJIOM),
IPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KHUCTIOTBHI.

Pacuérurnle 3amaun.

BbruriciieHuss 1O ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IPOLYKTAa PEAaKIMH IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIH IPOTYKTOB PEAKIIUH).

A3zoTcoznepxkalie OpraHuuecKue COeINHEHNH.

AMUHOKHUCIIOTHI Kak aM(pOTEepHble OpraHuyecKue coeAuHeHus. dusnueckue
1 XUMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha IpuMmepe TIuIMHA). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTupl.

benku kak NpUpOJIHBIE BBICOKOMOJIEKYJSApHBIE coeauHeHus. llepBruunas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHbIE peaKlUU Ha OEJIKu.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMs BEIIECTB M HX IPEBpAllCHUI:
HaOJI0ZICHUE U ONMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: J€HATypalus OeiIKoB MpU
HarpeBaHHHM, LIBETHbIE peaKui OEIKOB.

BricokomoliekyJIIpHbIE COeJUHEHNS

OCHOBHBIE MOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB MOJUMEPU3ALIAN, CPEIHSSA MOJIEKYIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN —
MTOJIMMEPU3ALIMS U ITOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOAbl H3yYEeHMS BEUIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHu IMPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXIpeaMETHBIX CBI3E€U NPU U3YYCHUU OPraHUYECKON XUMUU B
10 kjacce OCYIIECTBISIETCS 4Yepe3 MCMHOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHUM, TaK U HOHATHH, SBJISIOMIMXCS CUCTEMHBIMHU AJI1 OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTecCTBEHHO-HAYUYHbIE MOHATHUS: SBJIEHUE, HAYYHBIN (PaKT, rumoresa,
3aKOH, TEOpHs, aHaIW3, CUHTE3, KiIaccu(ukaius, MepuoaUIHOCTh, HAOIIOJEHNUE,
U3MEpEHUEe, FIKCIIEPUMEHT, MOJIETMPOBAHME.

®duzuka: Mmarepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIeKYJa,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJlO, O0bEM, arperaTHoe COCTOSHUE
BEUIECTBA, (M3HUECKHE BEIMUYUHbBI U €IMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTocuHTE3, OWOJOTUYECKN AaKTHUBHBIC BellecTBa (OCNKH, YIJIEBOABI, KHPHI,
(GepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE TOPOJBI, MOJIE3HbIE UCKOMAEMbI€, TOTUIUBO,
PECYPCHI.

TexHonorusi: mNUIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHMS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE TMpernaparhbl, MaTepuasbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMMH

XUMUYECKUNA dJIeMEeHT. AToM. Sapo aroma, H30TOMNBIL. DJIEKTPOHHAS
000J109Ka. DHEPreTUUECKHEe YPOBHH, MOJAYPOBHH. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpelieNieHus] AJIEKTPOHOB MO OpOHTaNsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOJIOB. IINEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuoauueckass cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NnepuoanvecKoro 3akoHa u Ilepuoamdeckoi cuctembl
xuMu4deckux anemMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIIaM MW TEPHOAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHAbl XHUMHUYECKOW CBS3U
(koBaJICHTHAsT HEMOJSIPHAS W TOJSPHAS, WOHHAS, METALIMYecKas). MeXaHU3MBI
0o0pa3oBaHMs KOBAJICHTHOM XHUMHYECKOW CBsI3W (OOMEHHBIH W  JIOHOPHO-
aKLeNnToOpHbI). Bomopoanas cBs3b. BalleHTHOCTh. DIEKTPOOTPHIATEIHBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKON PELIETKHU.

[TondaTue o mucnepcHbIX cucTeMax. VICTHUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHNYEeCKUX COEIMHEHUH. Homenkiatypa
HEOPraHWYECKUX BEHIECTB. ['eHeTHdeckass CBA3b HEOPTraHMYECKUX BEILECTB,
MPUHAIJICKAIMNX K PA3JIMYHBIM KJIACCaM.

Xumnueckas  peakuus. Knaccupukanuss  XUMHUUYECKUX — peakiuid B
HEOPraHWYECKONW M OpPraHMYeCKONM XUMHHM. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakuu, e€ 3aBUCUMOCTh OT pazNuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuUMHYECKOoe paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciadbie 1eKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [IETOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB W WX MPEBPAILCHUN:
neMoHctpanus taonui «llepuoanueckas cucrema xuMuueckux sjaementoB 1. H.
MeHnneneeBa», M3ydeHUE MOJINIed KPUCTAJUIMYECKUX PEmETOK, HaOIIoJACHUE H
OIMHCAaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3ioKEHUE MMEPOKCH 1A
BOJIOPOJIa B MPUCYTCTBUM KaTaJIU3aTOpa, ONPEACICHUE CPElibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOIO HWHIUKATOpPa, pEaKIWH HOHHOTO OOMEHa),
IIPOBEACHUE MPAKTUYECKON paboThl «BiusHUe pa3IudHbIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKOU pEaKI[AN».

Pacuérnrnie 3anaun.

Pacuétel 1O ypaBHEHMSAM XHMHUYECKMX pEaKIUWA, B TOM YHUCIE
TEPMOXUMHYECKHUE PACUEThI, PACUEThl C MCIIOJb30BAHUEM ITOHATHUA «MacCcOBas
JIOJISI BEILIECTBA.

Heoprannuyeckasi xumust

Hemeramuiel.  Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMu4eckux sjeMeHToB J[. M. MennaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyeckre CBOMCTBA HEMETA/UIOB. AJUIOTpONHUsS HeMETaLIoB (Ha MpuMepe
KHCIIOpOa, cephl, hocdopa u yriepoaa).

XHUMHUYCCKHE CBOMCTBA Ba)KHEHINMX HEeMeETa/IoB (rajJoreHoB, CEphbl, a30Ta,
dochopa, yrmepoga M KpeMHHMS) M UX  coeauHeHHd  (OKCHIOB,
KHCIIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX COSIUHEHHU).

[IprmMeHeHne BaXXHEHNITUX HEMETAJIJIOB M UX COCTUHEHUM.



Meraubl. Ilonoxxenue meramnos B Ilepuoauueckon cucreMe XUMHMYECKUX
sanemeHToB JI. . MenaeneeBa. OcoOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue ¢uzndeckue cBoiicTBa MeTaiioB. CIulaBbl METALIOB.
DIIEKTPOXUMUYECKUI P HANIPSYKEHU METAILIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX METa/UIOB (HATpWM, Kalui, KaJbIHi,
MarHui, alFOMHHAN, IUHK, XPOM, XKeJIe30, ME/Ib) ¥ UX COCAMHCHHU.

OO6mue cnocoObl MoayyeHus: MeTauioB. lIpuMeHeHne MmeTamioB B OBITY U
TEXHHUKE.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB W WX NPEBPAILCHUN:
U3y4YeHUEe KOJUIEKIMU «MeTauibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
OKCTIEPUMEHTATBHBIX 3a/1a4, HAONIOJEHUEe W OINHUCAHUE JEeMOHCTPAllUOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJECHCTBHE TMIPOKCHA AIIOMHHHS C PacTBOPAMHU
KHCJIOT | IIEJIOYEH, KaueCTBEHHBIC PEAKIIMH Ha KATHOHBI METAJIIIOB).

Pacuérnrie 3agaun.

Pacuétel mMaccel BelecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB,
pacuéTbl Macchl (00BEMa, KOJIMYECTBA BELIECTBA) MPOJIYKTOB PEAKIHH, CIU OIHO
U3 BEILECTB UMEET IIPUMECH.

XuMus 4 KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOU, IHEPTreTUUSCKON M THUIIEBOM
0e30macHOCTH, Pa3BUTHH MeIHUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BaXKHEUIIINX BEILIECTB.

YenoBek B MHpe BEUIECTB W MaTEpUAJIOB. BAXHEWIIUE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKUHOHHBIE MAaTe€pualbl, KpackKH, CTEKJIO0, KEepamuKa,
Marepuanbl s 3JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yaoOpeHus.

XuMUA U 3J0pOBbBE YEJIOBEKA: IPABUJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO HCIOIb30BaHUS MPEMApaTOB OBITOBONM XUMHUU
B MOBCEIHEBHOU JKU3HH.

MeXTpeIMETHBIE CBSI3H.

Peanuzanmss  MEXNpeaMETHBIX  CBS3€d MpU  HM3y4YeHWH OOmel u
Heoprannueckoi xumuu B 11 kiacce ocCyllecTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYUHBIX TMOHSTUM, TaK U TOHATUM, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOniue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (PakT, rUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIaccupuKaius, MNepUOAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dwusuka: MaTepusi, YJHEPTHs, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PaJIMOaKTUBHOCTH, MOJIEKYJIa, SHEPTETUUECKII YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (pu3MuecKkue BENUYUHBI U €TUHUIIBI UX
MU3MEPEHHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- u
MUKPODSJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOBI, MOJE3HbIE UCKOMAeMbIE, TOTLTUBO,
pecypchl.

TexHomorusi: XuMu4eckasi MPOMBIIIICHHOCTh, METAILTYPTHs, MPOU3BOJACTBO
CTPOHTENBHBIX MAaTEpPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MHUIIECBAs
NPOMBIIIUIEHHOCTh,  (papMarieBTU4ecKass  MPOMBIIUICHHOCTh,  MPOHU3BOJCTBO
KOCMETHYECKUX TMPErapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHallOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUU
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
OOyYaromMMKCS [POrpaMM CpeaHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeMETHBIM W TNPEeIMETHbIM). HaydHO-MeTOAMYEeCKOW OCHOBOHM  ist
pa3paboTKU IUJIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHus SBISIETCSI CUCTEMHO-JESTEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IEITENBHOCTHBIM IMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUS MpeaMeTa «XUMHSI» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHusl BbIJIETICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHWE OOYYAIOIIUMHUCSI POCCHMCKOM TPaKJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HAJIMYME MOTUBALIMU K 00yUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IICHHOCTEH M UCTOPUUCCKUX TPAJAUINN 0a30BOM HAYKH XHUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS B CBOEHU
JNEATEIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMU, IPUCYIIUMHU LEJIOCTHOU
CUCTEME XUMHYECKOTO 00pa3oBaHus;

HAJIM4YWE TPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl U CIOCOOHOCTHU CTAaBHUTh
LEJIX U CTPOUTH KU3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHHUS IIpeaAMeETa «XHUMHUSA» JIOCTUTAalOTCS B
€ANHCTBE Y4YeOHONM ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJeaJlaMd POCCHMCKOIO TPakJaHCKOTO O0IlecTBa, NMPUHATHIMU B OOLIECTBE
HOPMaMM W IpaBWIAMHM  IIOBEIEHUS,  CHOCOOCTBYIOIIMMH  IpoLEccaM
CaMOIIO3HAHMUS, CaMOPAa3BUTUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInyHOCTHBIE pPE3yJAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSA» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIbHOW M MPAKTUYECKON NESITEIBbHOCTH
00y4aroUIXcs Mo peain3alyuy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpakaaHCKOTr0 BOCIIUTAHMSI:

OCO3HAHMSI 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEI,
YBAKEHHUS K 3aKOHY U IIPaBONOPSIKY;

MPEICTABICHUSI O COLUMAIBHBIX HOPMax W MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHU B KOJIJIEKTHUBE;



TOTOBHOCTHM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUsl, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAIU3€ PA3IMUHBIX BUJIOB YUYCOHOU NESITEIHLHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOTO OTHOIIEHUS] K HCTOPUYECKOMY M HAyYHOMY HacCJIEeIUIO
OTE€UYECTBCHHOM XMMMHU;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUH M TMPAKTUYECKOTO
NPUMEHEHUsS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHS HAyKH €CTh PE3ysbTaT
JUIMTENIbHBIX ~ HAOMIOICHUH, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,

WHTEpeCa U II03HABATEJIbHBIX MOTHUBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MHQPOpPMAIMU O TEPEIAOBBIX JTOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO TTOBEEHUS,;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHUE U IOCTYNKH CBOMX TOBapUUIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUN ASTHUX
MOCTYTIKOB;

4) popmMupoBaHHUS KYJbTYPHI 310POBbSI:

NOHMMAaHMS IIEHHOCTeW 370poBOTO W 0Oe3omacHOro oOpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3HUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIo/IeHUsT TpaBWiI OE€30MacHOr0 OOpallleHusi ¢ BEHIeCTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU €A TEIIBHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOTO MOBEICHUS B CUTYAIUsAX, YTPOKAIOIINX 3/IOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCJICICTBHIA W HETPUATHS BPEIHBIX NMPHUBBIYCK (YIMOTpeOICHUs
QJIKOTOJIsI, HAPKOTHKOB, KypeHHUS);

5) Tpy10BOT0 BOCIIUTAHUSI

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIeq0BaTEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JPYrUX BHJAX
NEeSATEeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEUICHUU MPAKTUYECKUX 3aj]ay
COILIMAJIbHOM HaAIpaBJIEHHOCTH (B paMKaX CBOCTO KJIAcca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO mpodeccuil pa3iuyHOro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYAOBOU €SI TEIbHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHON TpPaeKTOPUH
oOpa3zoBaHusi, Oyaymied mpodeccur W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
notpebHocTeN 0011eCTBa;

6) K0JI0rH4eCcKOro BOCIUTAHMA:

AKOJIOTUYECKHU II€JI€CO00Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMIIe;

MOHUMAaHHUS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOieM, BIUSHUS
SKOHOMUYECKHUX MIPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHOU CPEIbI,

OCO3HAHMUSI HEOOXOJIMMOCTH HCIIOJIL30BAaHUS JOCTHIXKEHUM XUMHUHU IS
pelIeHus BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BaAHNS;

AKTUBHOTO HEMPUATHUS JIEUCTBUM, NPUHOCSIIUX BpE OKpYKAIOIIEH
IPUPOJHON cpesie, YMEHMsI MPOTHO3UPOBATH HEOJArOMPUSITHBIE DKOJIOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBUM U IPEIOTBPAILATH UX;

HaJIM4Yus Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, YKOJIOTUUYECKOU KYJIbTYPHI,
OITbITA JIeSITEIILHOCTH YKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMHU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHOW W COLIMAJIbHOMU
MpaKTUKE, CIOCOOHOCTM M YMEHHS aKTHBHO NIPOTHBOCTOSTH HJEOJIOTHUU
xemogoouw,

7) IEeHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTHKH;

MMOHUMAaHMS CHeNuUKH XHMHH KakK HayKd, OCO3HaHUsA €€ poiu B
(GbOpMHUPOBAHUN PANMOHAIIBHOTO HAyYHOT'O MBINUICHUS, CO3JaHUH I€JIOCTHOTO
MpeACTaBICHUs 00 OKpY)KaIoleM MHPE KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MMO3HAHUHW TPHUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHHH IMPOOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XHMHH JUJII  COBPEMEHHOM
IUBUIM3AIUM. B €€ TyMaHHCTHUYECKOW HAIMPaBICHHOCTH W Ba)XHOW pOJHU B
CO3JIJaHWHM HOBOHW 0a3bl MaTepHUaJbHOU KYJIbTYPhI, pEIICHUN TJI00AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, YHEPrE€TUUYECKOM, MUILEBOU H
JKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHHU MEIMIIMHBI, O00ECTICYECHUM YCIOBHI
YCIICIIHOTO TpPyJa W DKOJOTHYECKH KOMGOPTHOM JKM3HM KaXJIO0TO UICHA
o011ecTBa;

€CTeCTBCHHO-HAYYHON TI'pPaMOTHOCTH. TIOHHMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIMOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHUS I aHaIu3a U OOBSICHEHUS SBJICHUI OKPY’KAIOIIEro MUpPa U
MPOUCXOAIIMUX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS [JaHHBIX C LEIbI0 MOJYYECHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
penieHus IpooOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caMo00pa30oBaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTAM TpyJla B paziIuYHbIX cepax mpodeccuoHaIbHON
NEATENBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeJIHETO 00111eT0 00pa30oBaHus BKIIOYAOT:

3HAYMMBbIC TUTSt dbopmMupoBaHus MUPOBO33PECHUS 00y4JaroImmxcs
MEKIUCIUIUIMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTHUHBI MHUPA M CHEHUPUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBICHHUE,
IpoIecC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0BaHNe, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHBIE yueOHbIE NeHcTBU (MO3HABaTEeNIbHbIC, KOMMYHHUKATHBHBIC,

PETYIISTUBHEIC), obecTieurBarOIIHEe dbopmupoBaHue G yHKIIMOHATBHOM
TPaMOTHOCTH U COIMAJIBLHOW KOMITETCHITUH 00YJaroIuXCs,
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUIMHAPHBIC, MUPOBO33PEHUYECKNE 3HAHUS W YHUBEPCAJIbHBIE Y4eOHbIE
JNEUCTBHUSI B II03HABATEIBHON U COLIMAJIbHOM ITPAKTUKE.

MeranpegMeTHble pe3yiabTaThl OTPAXAKT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PErYJISITUBHBIMU
JCUCTBUAMMU.

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMH MO3HABATEJIbHbIMHU
AEeMCTBUSMU:

1) 6a30BbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJNHMpPOBATH U aKTyallM3UpOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpEeAENsATh LEIH JOESITEIbHOCTH, 3a/aBas MNapaMeTpbl U KPHUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LEISIMU,;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKH MOHSATUM M YCTAHABIUBATh UX B3aUMOCBS3b,



HCIIOIb30BaTh COOTBETCTBYIOIINUE TMOHATHS JJIsl OOBSICHEHHS OTIIETbHBIX (DAKTOB U
SIBJICHUM,

BBLIOMpATh OCHOBAaHMS U KPUTEPUU s KIacCUPUKAIMU BEIIECTB U
XUMHUYECKHUX PEaKIUi;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY HU3YyYaeMbIMHU
SIBIICHUSIMH

CTPOWTH JIOTMYCCKHE pacCyaAcHUs (MHIYKTHUBHBbIC, JCAYKTUBHBIC, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPCUHS B paccMaTPUBACMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKJIFOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUM CUMBOJIUYECKHUE
(3HaKOBBIE) MOJICIH, TIPEOOPa30BhIBATh MOJICIIbHBIC MPEACTABICHUS — XUMHUYCCKH I
3HaK (CMMBOJI) DdJEMEHTa, XHMHYeckas (opMmyna, ypaBHEHHE XUMHYECCKOU
peakiuu — TPU PEIICHUH Y4eOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEJIbHbBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3YYAEMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 0a3oBbIE HCCJIEI0BATENbCKHE IeiiCTBHUS

BJIAJIETh OCHOBAMHU METOJ0OB HAYYHOT'O ITO3HAHUS BEIIECTB M XMMHUYECKHUX
peaxkiuu;

dbopMyIUPOBATH IEJIHM U 33/1a4H UCCIICI0OBAHUS, UCTIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITeIbHO C(OPMYJIUPOBAHHBIC BOMPOCHI B KauyeCTBe HMHCTPYMEHTA
MO3HAHMS W OCHOBBI JIJIsi (POPMUPOBAHUSI THIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOATEIBHOTO IUIAHUPOBAHUS MW IPOBEICHUSA
YUYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €ro pe3yJbTar, (GopMyaupoBaTh
0000ITIeHUST ¥ BBIBOJIBI OTHOCHUTEIIHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOACIAaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOHM WCCIENOBATEICKOW U MPOECKTHOM
NEATEIIbHOCTH, TMPOSBIATh CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MIOUCKY METOJOB PEHICHUs MNPAKTUYECKUX 3a7ay, HPUMEHCHUIO Pa3IMYHbIX
METOJ0B IO3HAHUS.

3) padora ¢ uHpopMaIueii:

OpUEHTUPOBATLCSA B Pa3IMYHBIX HCTOYHHMKAX HHGoOpManuu (HaydHO-
MONYyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJIep)KaHMs, CIPABOYHBIE IMOCOOUS,
pecypebl MHTepHETa), aHAIU3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BHAOB U (HOPM
MpEeICTaBJICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HEPOTUBOPEYHUBOCTD;



(opMynHpOBaTh 3aMPOCHl U NPUMEHITh PA3IMYHBIE METOAbI MPU TOUCKE U
orOope wuHpoOpMalMK, HEOOXOIAMMOM JIs BBINOJHEHUS YYEOHBIX 3ajay
OIPEIEIIEHHOrO TUIIA,;

OpuoOpeTaTh ONBIT MCMIOJIb30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U Pa3IMYHbIX IOMCKOBBIX CUCTEM,;

CaMOCTOATENIBLHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMY  IPEACTABICHUS
nHpopManuu (CxeMbl, rpaduKu, TMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KayecTBE CpejacTBa mpu padoTe ¢
XHUMHAYECKON HHOpMAIMEH: MPUMEHATh MEXKIpeaMeTHbie (Qusuueckue u
MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (DOpMYJIbl, a00pEeBUATYPBI, HOMCHKIIATYPY;

UCIOJIb30BaTh M  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJIsITHOCTH.

OBJjiajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMU € CTBUSIMH .

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAaeMON TEMbI B XOJI¢ AUANOra W/viu
JTUCKYCCUHM,  BbICKa3blBaTh  HJieH, (OPMYJIHpPOBATH CBOM  MPEAIOKECHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TPEJIJIOKEHHOM 3a/1auH,

BBICTYNaTh C MPE3EHTAlUHMENl pe3yJbTaTOB MO3HABATEIbHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM P BBIIIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pean3alii y4eOHOTO MpoeKkTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yJbTaTaM MPOBEIEHHBIX HCCIENOBAaHUN NMYTEM COIIACOBAaHMS IMO3ULUN B
X0J1e 00CYXKJICHUSI 1 0OMEHa MHCHUSMH.

OBJaieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU ACHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh M OCYIIECTBISATh CBOK IO3HABATEIbHYIO
NEeSATENbHOCTh, oOmpeneiss e€ Ueau W 3aJadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATH MpENIaraéMblii alropuT™M JAEUCTBUN MpHU
BBITIOTHEHWW YYeOHBIX M HCCJIENOBAaTeNhCKUX 3a/ad, BBIOMpATh Haunboee
3¢ deKTUBHBIN CcHOocOO0 MX pelleHUuss ¢ Y4€TOM IMOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYULIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmetHbie pe3yabTaTbl OCBOEHHMS Kypca «OpraHudeckas XAMUS»
OTPAXaroT:

cOpMHUPOBAHHOCTh  MNPEACTABICHUM O XUMHYECKOM  COCTaBJISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOTUMOU JJIsI pEIICHHUS TPAKTUICCKUX 3a71ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJTHOU
cpene;

BJIQJICHNEC  CHCTEMOW  XMMHYECKMX  3HAHWW, KOTOpas  BKJIFOYAeCT:
OCHOBOIIOJIATAIONINEe TOHATUSA (XMMHYSCKHH JJEMEHT, arToM, 3JICKTPOHHAs
000JI09YKa aTomMa, MOJICKYJia, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMHUYECKAs
CBs3b, CTPYKTypHasi (opmyna (pa3BEépHyTas M COKpamEHHAs), MOJb, MOJSIpHas
Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIN CKeJIeT, (YHKIMOHAJIbHAS TPYIIa,
paauKan, U30MepHs, U30MEphbl, TOMOJIOTHUECKHUI Psl, TOMOJIOTH, YTJICBOIOPOIBI,
KHUCJIOPOJ W a30TCOJEP)KAIINe COCIMHCHHS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCMHEHUS); TCOPHH U 3aKOHBI (TEOpHs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiaepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECCKUH SI3BIK XHMHH, MHUPOBO33PCHUYCCKHE 3HAHUS,
JeKale B OCHOBE TOHMMAHHS TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYCCKHX
SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBax, COCTaBe, IOJYyYCHUU U
0e30MacHOM HCIIOIb30BAHUM BAXXKHEHIIMX OPraHMYECKHWX BEIIECTB B OBITY U
IPAKTUYECKOM NEeITeIbHOCTH YeTI0OBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOUIUE TMOHATHS MpU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUU HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJUKY JUIS
COCTaBJICHHS MOJICKYIISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpPAMEHHON)
dbopMyn  OpraHMYecCKMX BEIIECTB W YPAaBHEHUH XMMHUYECKHX pEaKIIui,
W3rOTABIMBATh MOJENIA MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WIUTIOCTPALUUA HMX
XUMHYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIWBATH NPHUHAJJICKHOCTh M3YYCHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
Kiaccy/rpynmne coenuHeHU (YIJIEBOAOPOJBI, KHCIOPOJ H a30TCOACpKallue
COCJTMHCHWMSI, BBICOKOMOJICKYJISIPHBIC COCIAWHCHHWS), JaBaTh WM Ha3BaHUS TI0
cucremarndeckoir HomeHkiatype (IUPAC), a Takke NpUBOAWTH TPUBUATBHBIC
HA3BaHUS OTJCIBHBIX OPraHMYECKUX BEIICCTB (ITWIICH, MPOIMWICH, alleTHIICH,
STWJICHIJINKONb, TIHIEPUH, (eHon, (Gopmanbaerus], aneTaabIeTua, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmaj, HeJI0/103a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHS OMNPEACHTSITh BHIBl XHUMHUYECKOW CBSI3U B
OpPraHWYCCKUX COCTMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHATHh IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuueckux Bemects A. M. bytiepoBa /uist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUSI MACCHI BEILIECTB;

chOpMUPOBAHHOCTb  YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOECHUE,
bu3nUecKue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH pa3IMUYHBIX
KJaCCOB OpPraHMYeCKUX BemiecTB (MeTaH, 3TaH, STWICH, NPOMMJICH, alleTHIICH,
Oyranuen-1,3, metwnOyranuen-1,3, OGeH30J, METaHOJ], 3TAaHOJ, STWICHIJIUKOJb,
rMIepud, (EeHoJ, aleTallbIeTu]l, MypaBbUHAsI U YKCyCHasi KHUCJIOTHI, TJFOKO03a,
Kpaxmall, IeJUTHI03a, aMUHOYKCYCHAsI KUCJIOTA), HIUTFOCTPUPOBATh TCHETUYECKYIO
CBSI3b MEXJY HHUMHU YpPAaBHEHUSIMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (pOopMYyT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
coipbsi  (HeTh, NPUPOAHBIA Tra3, Yyroyib), CHOCOOBI HX TMEepepabOTKU U
MPaKTUYECKOE TPUMEHEHUE MPOYKTOB MEepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEeHUsAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO BEINECTBA WM IPOAYKTa
peakuud MO H3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEILECTB WJIH MPOJAYKTOB PEaKIUH);

chOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XMMUHU MPU U3YUYEHUH BEUIECTB U
XAMUYECKUX sBJICHUN (HAOII0ICHNE, U3MEPECHUE, SKCIICPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbICE XWMHYECKUE 3HAHUS JUIsl TPUHATHUS PEIICHU B
KOHKPETHBIX JKWU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHHUEM,

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MTpaBUIa MOJIb30BAHUS XUMHYECKOM
NoCyZIoi U 7a00OpaTOPHBIM OOOpPYIOBAaHHEM, a TaKXKe IMpaBHIIa OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU IO BBIIOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
SKCIIepUMEHT (TIpeBpalleHHs OPraHNYECKUX BEIIECTB ITPU HATPEBAHUH, MTOJTYICHUE
STWJICHA W M3YYECHHE €ro CBOMCTB, KAyECTBEHHBIC PEAKIMU OPraHHUYECKHX
BEIICCTB, JCHATypalus OCIKOB TpU HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBUHM C TIPaBWJIAaMH TEXHUKH O€30MAaCHOCTH TIpU OOpalleHu:u C
BEIIECTBAMU U J1A0OpAaTOpPHBIM OOOPYAOBAHHWEM, TPEIACTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii u GopMyJIHpPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKU AHAIU3UPOBATh XUMHYECKYIO
UHPOpPMAIMIO, TOJIYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeJCTBa MacCOBOM
uHpopmaruu, IHTEpHET U APYTHX);



chOpMUPOBAHHOCTh  YMEHHMH  CcOOJMIOJaTh  MpaBWa  JKOJOTHYECKH
1e7ecoo0pa3HOro TOBEJAEHUS B OBITY W TPYJIOBOM JACSATEIBHOCTH B IEIAX
COXpaHEHHs] CBOErO 3/I0pPOBbSl M OKPY’KAIOIIEH MPUPOJHON Cpelbl, OCO3HABATh
OTIACHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHMYECKUX
BeIlleCTB, MmoHuMas cmbica mokazarens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUs] W TPEAOTBPAIICHUS HUX BPEIHOrO BO3JEHCTBHUS Ha OPraHU3M
YeJI0BEKa,;

JUIsT 00YYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
NPUMEHATh 3HaHWS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBICHHH;

JUISL  CJICTIBIX M CTA00BUIAIIMX OOYYAaIOIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. bpaiins ns 3anmucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHuveckas
XUMUSI» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH. O XUMHUYECKOW  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHMHU B TIO3HAHUU SIBJICHUU
npupoabl, B  (GOPMHUPOBAHWUK MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOTHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHWYECKUX  3HAHUIM, KOTOpasi  BKJIFOYAET:
OCHOBOITOJIAraloNIe IMOHATUSA (XMMHYECKUH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIH O00BEM,
BAJIEHTHOCTD, AJICKTPOOTPHUIATEILHOCTD, CTEIICHb OKUCIICHUS, XUMHYECKasl CBS3b
(koBaJIeHTHAsl, HOHHAs, METAJUTMUECKasi, BOAOPOIHAS), KPUCTAJUITMYECKas PeIIéTKa,
TUNBl ~ XAMUYECKUX  PEAKIMWA, PacTBOp, IJIEKTPOJHTHI,  HEIJIECKTPOJIHUTHI,
BJICKTPOJIUTUYECKAs] JIUCCOLMALMNSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM PpeaKIui, XUMHYECKOE€ pPAaBHOBECHE), TCOPUHM M 3aKOHBI (Teopus
BJICKTPOIUTUYECKON Aucconuanuy, nepuoauuecknii 3akon J[. M. Menneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
OpY XUMHYCCKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK XUMHHU,
MHPOBO33PCHUYECKHUE 3HAHHUS, JICKAIINE B OCHOBE IMOHWMAHHS IMPUYMHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUN, (PAKTOJOTHUYECKHUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HMCIOJIb30BAHUU BAKHEUIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOMN JNEATEIbHOCTU YETIOBEKa,



c(hOpMUPOBAHHOCTb YMEHUM BBISIBISTH XapaKTEpPHbIE MNPU3HAKU TOHSTHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX NMPEBPALCHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIH30BaTh XHMHUUYECKYIO CHUMBOJIUKY JJIS
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUM XHMHYECKHX  pPEaKIUH,
cucrematndeckyto HomeHknarypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTICITBHBIX
HEOpPraHM4YeCKUX BemiecTB (yrapHbelii ra3, YIJICKHCIBIA Ta3, aMMHaK, raméHas
M3BECTh, HeranéHasi H3BECTh, MUTHEBAsI COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKHX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTABA, BUJ XUMHUUYECKOU
cBs3M (KOBaJCHTHAs, MOHHAS, METAJUTMUECKasl, BOJOPO/IHASA) B COCAUHEHUSX, THII
KPUCTA/UIMYECKON PEIIETKM KOHKPETHOrO BellecTBa (ATOMHAs, MOJEKYJISpHas,
MOHHAs, METAJUIMYECKAs), XapaKTep Cpeabl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COCIUHCHUM,

c(hopMUPOBAHHOCTH YMEHU U yCTaHaBJIMBaTh MPUHAJICKHOCTD
HCOPraHWYECKUX BEIIECTB [0 HX COCTAaBy K OIpeacaEHHOMY Kiaccy/rpyrie
COeIMHEHU (ITPOCThIC BEIIECTBA — METAIBI M HEMETAJUIbl, OKCUIbI, OCHOBAHHMS,
KUCJIOTBI, aM()OTEPHBIC TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3aKoHa /I.
N. MenneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNH,

c(hOpMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepumonnueckoil cucTteMbl
XuMHYecKkux sjemMeHToB JI. M. MeHneneeBa, UCHONb3ys IMOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTaIN», «9HEPreTUYECKue YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB U UX COCIUHEHUU
0 meprojiam U rpynmam llepruoandyeckon cuCTeEMbl XUMHUYECKHUX 3eMeHTOB [[. U.
Menpeieena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3M MEKJIY HEOPraHUYECKUMHU
BEILECTBAMU C MTOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XUMHUYECKUE PEAKIIUU II0
pa3MYHBIM TpHU3HAKaM (YUCIIy W COCTaBy PEArdpyIOMUX BEIICCTB, TCILIOBOMY
adexTy peakuuu, U3MEHEHHUIO CTEICHEH OKHMCICHHUS SJIEMEHTOB, OOpPaTUMOCTH
pCaKIiy, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh ypPaBHEHUS PEAKIUN pPa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIA,;



c(hOpMUPOBAHHOCTh YMEHUW TNPOBOJAUTH pPEaKIMH, MOATBEPKAAIOIINE
KAaYECTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX
BCIIECTB;

chOpMUPOBAHHOCTh YMEHHH pPAaCKphIBaTh CYIIHOCTh  OKHUCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOIO OanaHca
3THUX PEaKIUu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS] XUMHUUECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHemIHero Bo3zeicTeus (nmpunmun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XHUMHUUYECKHUE IIPOIIECCHI,
JIe)KAIIMe B OCHOBE NMPOMBINIJICHHOTO IOJYYEHUS CEPHOM KHCJIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOMIMX HAay4YHBIX MPUHIUNAX U
AKOJIOTUYECKHUX TTPOoOIeMax XUMHUUECKOTO MPOU3BOJICTRA,

c(hOpMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUYMCIEHUS C HCIIOIb30BaHUEM
MOHSTUS «MaccoBasi JI0JI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHUM Ta30B
IPU XUMUYECKUX PEAKIIHMIX, MACChl BEIIECTBA MM 00bhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B pEaKIUuu
BEIIIECTB, TEIJIOBOTO 3(deKkTa peakiiu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHHUS SHEPTHUU;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJIa MOJIH30BAHUS XUMHUYECKOU
MOCyJIol W Ja00opaTOpHBIM 00O0pyJAOBaHMEM, a Tak)Ke IpaBWiIa OOpaIleHUs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMM IO BBIMOJHEHHUIO Ja00OPATOPHBIX
XUMHYECKUX OIBITOB,

c(hOpMHUPOBAHHOCTh YMEHHH IJITAHUPOBATh M BBIMNOJHATH XUMHYECCKHUM
SKCIIEPUMEHT (pa3yIoKeHHE IMEePOKCHAAa BOAOPOJAa B IMPHCYTCTBHM KaTaJM3aTopa,
OIPEACIICHUE Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBKD YHUBEPCAIBHOIO
WHIAKATOpa, BIUSHHUE PA3IUYHBIX (aKTOPOB Ha CKOPOCTh XMMHYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHa, KaueCTBECHHBIC peakIuu Ha Cyibdar-, KapOoHAT- H
XJOPUA-aHUOHBI, HA KaTUOH aMMOHUSI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7ad 10
TemMaM «MeTtamiel» u «HeMmeTalapl») B COOTBETCTBHM C TMPaBHIAMH TEXHHKHU
0€30IacHOCTH IIPU OOpaIleHUH ¢ BEIIECTBAMH H Ja0OpaTOPHBIM 000pPYIOBAHHEM,
MPEACTABIATh PE3YJAbTaThl XHMHYECKOTO JSKCIIEpUMEHTa B (QopMe 3alucu
YPaBHECHHH COOTBETCTBYIOIINX PEAKIUH M (POPMYIHpPOBATH BBEIBOJALI Ha OCHOBE
3TUX PE3YIbTATOB,;

cOpMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATH XHUMHYECKYIO
uHOpMAIKIO, IOJIy4aeMyH0 U3 pa3HBIX HCTOYHHUKOB (CpeiacTBa MacCOBOM
KOMMYHUKaLWH, IHTepHET U APYTHUX);



chOpMUPOBAHHOCTh  YMEHHMH  CcOOJMIOJaTh  MpaBWa  JKOJOTHYECKH
1enecooOpa3Horo TOBEJAEHUS B OBITY W TPYIOBOM JAESITEILHOCTH B LEJAX
COXpaHEHHs] CBOErO 3/I0pPOBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh
OTMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATP Ha mOpuMepax CHocoObl YMEHBIICHUS U
PEeIOTBPAILICHUS] UX BPEAHOTO BO3JICHCTBUS HA OpPTraHU3M YEJIOBEKA;

JUIsl 00YYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
NPUMEHATh 3HaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUH;

JUISL  CJICTIBIX M CIA0OBUIAIIUX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHuit JI. bpaiins nms 3anmucu XUMUYECKUX

dopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

KosmyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM (mndposrbie)
Ne n/m Kontpoabubie | Ilpakruyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIEC
padoTsbl padoThI pecypes!
Pa3nen 1. TeopeTudyeckue OCHOBBI OPraHUYECKO XUMUH
[Ipenmet oprannueckoi xumun. Teopus
11 CTPOCHMS OPraHUYECKUX COETUHEHNN A. 3
M. bytiepoBa
Hroro mo pazgeny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoIOpOabI: alIKEHBI, 6 1
aJIKa/IMeHBbI, aTKUHBI
2.3 ApomaTHYeCKHe YriIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB U 3 1
HX TepepadoTKa
Utoro no pazneny 13
Paznen 3. Kucjiopoacoaep:kamue opraHudeckue coemHeHnst
3.1 Crnuptsl. @enon 3
3. Anbnerunsl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VraeBoasl 3 1




Hroro no pazneny

13

Paspnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHust

4.1 AmuHbI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazueny 3
Pa3znen 5. BoicokoMoJieKy IsipHbIe COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KosmyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aeioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTruueckne 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. . Menneneena
19 Crpoenue BeniectBa. MHOTooOpasue 4
' BEILECTB
1.3 XUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Mertaib 6
2.2 Hewmeransr 9 1
53 CBsi3b HEOPraHUYECKUX U OPTaHUYECKHIX 5
' BEILIECTB
Utoro no pazneny 17
Paszgen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
[
Jrj;“ Tema ypoka Beero Kourpoasubie | IlpakTuueckue i[:;‘?eﬂl/lﬂ :)I;I;)ba[;zl:;fenbﬂme dakr
padoTsbI padoTsbl pecypes!
[IpenMer opraHnuecKOr XUMUH, €€
1 BO3HUKHOBEHHE, PA3BUTHE U 1
3HaYCHHE
Teopust CTpOE€HUSI OPraHUYECKUX
2 coenuHenuit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOKESHHUS
[IpencraBienue o kaaccuuraun
OpPraHUYECKUX BEILECTB.
3 Homenknatypa (cuctemarnyeckas) 1
Y TPUBHAJIbHBIE HAa3BaAHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUHN Psijt
5 Mertan u 3TaH — NpoCTEUIIe 1
MIPE/ICTAaBUTENH aJIKaHOB
5 AJIKEHBI. COCTaB U CTPOEHUE, 1
CBOMCTBA
7 OTHIIEH U MPONIIEH — MPOCTEHIIne 1
MIPEJCTaBUTENN AJIKEHOB
8 [IpakTuyeckas padora Ne 1. 1 1

((HOJIY‘-IGHI/IC OTWJICHA U U3YYCHUC




€r0 CBOUCTB»

Ankanuensl. Byranuen-1,3 u
MeTmnoyraauen-1,3. Tlomyuenne
CUHTETUYECKOT0 KayuyyKa U pe3UHbI

10

AJIKMHBI. COCTaB U 0COOEHHOCTHU
CTPOEHUS], TOMOJIOTUYECKUI PSA/I.
AneTusieH — NpoCTeNINM
MIPEJICTAaBUTENh ATKHHOB

11

Brruncnenus mo ypaBHEHHIO
XUMHUYECKON peakun

12

ApeHbl: 6€H30J1 U TOTYOJL.
TOKCUYHOCTH apEHOB

13

T'eneTnyeckas cBA3L
YTJIEBOJIOPOJIOB, IPUHAIICKAITNX K
pa3IMYHBIM KJlaccaM

14

[IpupoHBIE HCTOUHUKHU
YIJIEBOJIOPOOB: IPUPOIHBIN ra3 u
MOITyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

15

[IpupoaHble HCTOYHUKHT
yIJI€BOJAOPOAOB: MPUPOAHBII ra3 u
MOMyTHBIE He(TAHBIE ra3bl, HeYTh U
MIPOJIYKTHI €€ mepepadoTKu

16

KonTtponpHas pabota no pazueny
«YTIeBOgOpOABI»

17

Hpez[enLHHe OJTHOATOMHBIC CITUPTHI:
METaHOJI U 3TAaHOJI. Bo;:[opoz[Ha;{
CBA3b




18

MHOroaTroMHbIE CIIUPTHL:
STWIECHIJIUKOJIb U INIULEPUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIHI,
¢bu3nvecKne 1 XUMHUIECKHIE
CBOMCTBA, IPUMEHEHUE

20

Anbnerunpl: GpopManabaeru v
areTanbaerug. AneToH

21

OHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
U YKCYyCHas

22

[MpakTryeckast pabora Ne 2.
«CBONCTBa pacTBOpa yKCYCHOU
KHUCJIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAaA KHUCJIOTHI,
KakK MpEACTAaBUTEIN BbBICIHINX
Kap6OHOBBIX KHCJIOT

24

Mpb11a KaK COJIH BBICIIAX
KapOOHOBBIX KHCJIOT, KX MOIOIIEE
JIIEUCTBUE

25

Crno>xHble 3(pupbl KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['maponus
CJIOXKHBIX 3(pUpoB

26

>KI/IpBI: TUAPOJIN3, IPUMCHCHUC,
Onosoruueckas POJIb KUPOB

27

VYrneBossl: cocTaB, KiacCU(PHUKAIHS.
Baxuelimme npeacTaBuTeNu:
TIII0K03a, PPYKTO3a, caxapo3a

28

KanMaJ'I 1 OCJITI0JI03a KaK




MIPUPOJHBIE TIOJIMMEPBI

KontponbHas pabota no pasaeny

29 «Kucmopoaconepxariue 1
OpPraHUYECKUE COCITUHCHUS»

30 AMUHBI. METUJIAMHUH U aHUJIUH 1
AMUHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpPraHUYECKHUEe COCTMHCHUS, NX 1
OouoJioruyeckoe 3HaueHue. [lentuapl

32 benku xak npupoaHsIe 1
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS

33 OCHOBHEBIE TTOHATHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCJTMHECHUI
OCHOBHEBIE METOJIbI CHHTE3a

34 BBICOKOMOJICKYJIIPHBIX COSTUHEHUH. 1
[TmacTMacchl, Kaydykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KogundyecTBO 4acoB

Bcero

KonTtpoibHbie
padoTbl

IIpakTH4eckue
padoThI

Jara
H3y4eHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

dakr

XUMHYECKUN dJIeMEHT. ATOM.
DneKTpoHHass KOHPUTYpaIHs aTOMOB

[Tepronnyeckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKUX 31eMeHToB /. U.
Menneneena, UX CBSI3E C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUUYECKUX JIEMEHTOB U UX
COCJIMHEHUH TI0 TpyMnnaM 1
nepuojiaM. 3HaueHUE
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XHMHYECKUX 31eMeHTOB /1. 1.
MeneneeBa B pa3BUTUU HAyKU

Ctpoenue BelecTBa. XUMUYECKas
CBSI3b, €€ BHUIBI, MEXaHU3MBI
00pa3oBaHUs KOBAJICHTHOU CBSI3U.
Bonoponnas cBsa3b

BaneHTHOCTE.
DNeKTpooTpULATENbHOCTh. CTENeHb
okHciieHus. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO




CTPOCHHS

Ilousttue o AUCTICPCHBIX CUCTEMAX.
HWctunnrnie u KOJUIOMIAHBIC PACTBOPHI.
MaccoBasi /107151 BELIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COCAMHEHUM.
I'eneTnueckas CBsA3b HEOPraHUUECKUX
BEIIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukanus xuMuyeckux
peaKuuii B HEOPraHMYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpaHEHUsI MACCHI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU
IIPU XUMUYECKUX PEAKLIMIX

Cxkopocts peaknun. OOpaTUMbIe
peaknuu. XMMHYECKOe PABHOBECHE

10

[TpakTrueckas padota Ne 1.
«BnusiHre pa3nvHbIX (AKTOPOB HA
CKOpPOCTh XUMUYECKOH peaKIim»

11

DJEeKTPONUTHYCCKAS UCCOIHAITHSL.
IToHsITHE O BOAOPOIHOM TOKa3aTelie
(pH) pactBopa. Peakunu HOHHOTO
obmeHa. ['MaposIH3 OpraHUYECKUX U
HEOPraHWYEeCKUX BEIIECTB

12

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIE
peakiuu. [lonstue o0 anekTponmze
pacIuiaBoB U pacCTBOPOB COJIEH

13

KonTtponpHas pabota no pazaeny




«TeopeTndyeckre OCHOBBI XUMUU»

14

Mertanibl, UX NOJIOKEHUE B
[Iepuoauueckoit cucreme
XUMHYECKUX 31eMeHToB /. U.
MenpeneeBa 1 0COOCHHOCTH
cTpoenus atoMoB. O01Ie
(u3nyeckre cBOcTBa METaNIOB

15

CrnnaBel METAJIIOB.
DIEeKTPOXUMHUYECKUH P
HaIpsHKEHUHA METaJUIOB

16

XUMHYeCcKHe CBOMCTBA BaKHEHIITNX
MeTa/utoB (HaTpUil, Kanui, KaJbIHi,
MarHui, aTlOMHHHAN) ¥ UX
COE€IUHEHUN

17

XUMUYECKUE CBOMCTBA XpoMa, MEIU
U UX COEIUHEHUN

18

XUMHUYECKHAE CBOMCTBA [IMHKA,
J)Kele3a U UX COeJUHEHUN

19

[TpakTrueckas padota Ne 2.
"PerieHne s3KCiepuMEHTAIbHBIX
3a7a4 0o teMe «Merauie»”

20

Hewmeranibl, UX MoJI0)KEHUE B
ITepuoaunueckoil cucreme
XUMHUYECKNX diteMeHToB [[. U.
MenzeneeBa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB

21

duznueckre cBOMCTBAa HEMETAIOB.
Asnorponust HeMeTayuioB (Ha




npuMepe KUCIopoia, cepsl, hocdopa
U yIiepo/a)

22

XHUMHUYECKHAE CBOMCTBA IaJIOT€HOB,
Cephl U UX COEAUHEHHI

23

XnMH4JecKre CBOMCTBa a30Ta,
dbocodpa 1 UX COeTMHEHHI

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KpPpEMHUA U UX COCI[I/IHGHI/Iﬁ

25

[TpumeneHne BaxKHeNIIMNX
HEMETaJJIOB ¥ UX COeINHEHNH

26

O0006I11IeHIE U CUCTEMATHU3ALIMS
3HaHUM 110 Teme «HeMeTammer».
Brrurciienus no ypaBHEHHSIM
XUMUUYECKUX PEAKIUHN U
TEPMOXUMHYECKHUE PACUETHI

27

[TpakTrueckas padota Ne 3.
«PemeHune s3KCepuMeHTATbHBIX
3aga4 no teMme "Hemeramisr'»

28

KontponbHas paboTa mo TemMam
«Metamne» u «HemeTanin»

29

HeOpI‘aHI/I‘-ICCKI/Ie U OpraHu4CCKUC
KHCJIOTBI. HeopraHI/IquKI/Ie n
OpPraHn4CCKUC OCHOBAHUA

30

AmboTepHbIe HEOPraHUYEeCKHe U
OpraHUYEeCKUE COECTUHEHUSI.
I'eneTnueckas CBsI3b HEOPraHUUECKUX
Y OPraHUYECKUX BEUIECTB

31

Ponb xuMuu B o0ecrieueHHH




3KOJIOTUYECKOM, SJHEPreTUYECKON U
MUIIEBOM 0€301MacCHOCTH, Pa3BUTHH
MCAUITUHBI

[IpencraBnenns 06 00X HAYIHBIX

32 MPUHIMIAX TPOMBIIUIEHHOTO 1
MOJTyYEeHHUST BYKHEHUIITNX BEIECTB
33 Yenosek B MUpe BEUIECTB U 1
MaTepHaioB
34 XuMHS ¥ 3I0POBbE YETOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

* Xumus, 10 knacc/ Nabpumensan O.C., O6wecTtBo C OrpaHNYEHHOMN OTBETCTBEHHOCTbLHO
«APO®A»; AkumoHepHoe obuiecTBo «M3aaTenbcTBo «lpocBelieHne»
* Xumus, 11 knacc/ Nabpuensan O.C., O6wecTBo C OrpaHNYEHHON OTBETCTBEHHOCTbIO
«JPO®A»; AkumoHepHoe obwecTBo «M3gaTtenbcTBo «lpocBelieHmne»

BeBeaute BapuaHT

METOANYECKME MATEPUAJbI ANA YYUTENA

Beeaute 1. O.C.lNabpuensH, I.I.JIbicoBa «<XuMnusa Metoamuyeckoe nocobmne — 6a3oBbin
ypoBeHb» - M.: Ipocda 2022 roga.

2. 0.C.N'abpuensaH, U.I.OctpoymoB, «ObLias xMmMnsa B Tectax, 3agadax, ynpaxHeHusx. 11
Knacc» — M.: Apoda, 2023 roa.

3. O.C.l'abpuensH, MN.H.bepe3kunH, A.A.YwakoBa «XumMnsa 11 knacc: KOHTPOsbHbIE U
NpoBEpPOYHbie paboTbl K y4ebHnky». — M.: [ipoca, 2021 r.

4. O.C.rabpuensn, .r.Jieicoea, A.lr.BeeaeHckas «Xummnsa 11 knacc: HacrtonbHas KHUra ans
yuutensa». Yacte 1 — M.: Jpoda, 2019 roa.

5. O.C.lrabpuensn, . JibicoBa, A.l.BBeaeHckast «XuMnsa 11 knacc: HactonbHas KHuUra ans
yuntensa». Yactb 2 — M.: poda, 2022 roa.

6. 0.C.N'abpuensH, N.B.PewetoB, N.I'.OcTpoyMoBa «3agayn No XMMUM U CNOCOOBLI UX
peweHus» - M.: «poda», 2021roa.

7. B.I'. JeHucoBa «Xnmma 11 Knacc rnoypoyHble nnaHbl no yyebHuky O.C.MabpuensHa,
I.I.JlbicoBon» - Boarorpaa» Yuutenb 2018roa.

8. M.A.Ps6boBa, Y.l0.HeBckas, P.B.JInHko «TecTbl N0 XnMnn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. 0.C.N'abpuensH, U.I.oCcTpOyMOB «XNUMUYECKNI SKCNEPUMEHT B LWIKoNe 11 Knacc»; - M.:
Opoda. — 2019 rog.

LUNDOPOBbIE OBPA3OBATEJIbHbBIE PECYPCbl U PECYPCbl CETU UHTEPHET

Beeante  BeeauTegaHHbiehttp://www.chemnet.ru Nazeta «XuMus» 1 cant gns yumtens «5
MAYy Ha YPOK XMMUU>»

http://him.1september.ru EanHaga konnekuua LOP: MNpegMeTHasa Koanekumsa «XmMmns»
http://school-collection.edu.ru/collection/chemistry EcTeCTBEHHO-Hay4Hble 3KCNEPUMEHTbI:
xnmus. Konnekums Poccuninckoro obuweobpasoBartesibHOro noprana

http://experiment.edu.ru ATXUMUK: cant J1.10. AnnkbepoBoii

http://www alhimik.ru Bcepoccuiickas onmMnuaga WKOAbHUKOB NO XMMUMK
http://chem.rusolymp.ru OpraHn4yeckas XMMns: 3/1eKTPOHHbIN y4YebHUK AN cpeaHen LIKOsbl
http://www.chemistry.ssu.samara.ru OCHOBblI XMW 3/TIEKTPOHHbIA y4ebHNK

http://www hemi.nsu.ru OTKpbITbIA KONAeMK: XUMUs

http://www.chemistry.ru UCTaHUMOHHAsA oIMMNMaAa No XMMUU: TENEKOMMYHUKALMOHHbIN
obpa3zoBaTesibHbIl MPOEKT









