


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanumny, TpebOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

Peanuzanus oOpa3oBaTeNnbHBIX MPOTPaMM OCYIIECTBISETCS Ha 0a3e IeHTpa
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBlieHHOCTEM «Touka poctay,
pa3pabOTaHHBIX B COOTBETCTBHUU C TPEeOOBAHMSIMHU 3aKOHOJATENILCTBA B cdepe
oOpazoBanus u ¢ y4€Tom pekoMeHaarui denepanbHOro ormeparopa y4eOHOTO
npenmera «Xumusi»y. OOpa3oBarenpHas MporpamMma IMO3BOJISET WHTErPUPOBATH
peanusyemble MOAXOAbl, CTPYKTYPY M COJEp)KaHHE MPU OpraHU3aAlMNN OOy4eHHUs
xumuH B 10—11 kimaccax, BEICTpPOEHHOM Ha 0ase J000ro U3 JIOCTYIHBIX Y4eOHO-
MeToauueckux komiekcoB (YMK).

Ucnonb3oBanue obopynoBanus «Touka pocta» mpu peanusauuu ganHour OI1
MO3BOJISIET CO3/1aTh
* JI7IS1 PACIIUPEHUS COIEPKAHUS IIKOJIBHOTO XUMHYECKOTO 00pa30BaHus;
* Ui TIOBBIICHWS  TIO3HABAaTEJIbHOM  AKTHUBHOCTH  OOydYarommxcs B
€CTECTBEHHOHAYYHOI 001acTH;
e ISl Pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOYYCHHS XHUMHH, €ro
crocoOHOCTe, (GOPMHUPOBAHUS U  YIAOBJICTBOPEHHUS COLUMAIBHO 3HAYMMBIX
HMHTEPECOB U MOTPEOHOCTEI;
e s paboOThl C OAApEHHBIMU IIKOJIbHUKAMH, OpraHU3allMd HMX pa3BUTUSA B

pa3IUYHbIX 00JacTAX 00pa30BaTEIbHOM, TBOPUECKOM AEATEIbHOCTH.



OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oOwiel crpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHs, 00yUYarOUIUXCsl CPEeICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxenuss ®I'OC COO o B3auMoOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMsI, PE3ylbTAaTOB OOyuYeHHS U TpeOOBaHMM K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MIOJIy4aeMoe BBIITYCKHUKaMH
o01ieo0pazoBaTeabHON OpraHU3aluM, SIBISETCS HEOThEMJIEMOM YacThbl0 MX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepLIAlONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOUEBbIX IIEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro o0pa3oBaHHMs. OTH LEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KyIbTYpHhI
YelioBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBbI0 M TPHUPOAHOW cpene. Peanuzyercss xXumuueckoe oOpa3oBaHUE
oOydaromuxcs Ha YPOBHE CpPEAHEro o01iero oOpa3oBaHusl CPEICTBAMU YYEOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOEHUE KOTOPOrO OMPEACIICHBI B
nporpaMMe MO XUMHUU C Y4€TOM CHeUM(PUKM HAYKM XUMHUHU, €€ 3HaYeHUs B
NO3HAHUU TPUPOABI U B MaTepUATbHOM KU3HU OOIIECTBAa, a TaKXKe C YUYETOM
oOluMX 1enell W TNPUHLHUIOB, XapAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obiero oopaszoBanus B Poccuiickoit deneparum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyI0 poJib B
COBPEMEHHOMW ITMBUJIM3AIIMM, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU KYyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE IEJIOCTHOTO TMPEACTABICHHUS 00 OKPY>KAIOIIEeM MHUPE KaK O €IUHCTBE
OpUPOABI U YeNIOBEKa, KOTOpoe (popmMupyercss B XUMHM Ha OCHOBE TOHHUMAHHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHpA, OCO3HAHMS B3aUMOCBA3U MEKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSAMHU MTPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TPyAa U KHU3HU KaXJI0ro uiaeHa oOmectBa. CoBpeMEHHas XUMHsS Kak Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rno0agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTUSl 4YEJOBEUYECTBA — CBHIPHEBOH,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3/I0POBBSI.

B coorBercTBHM C OOIIMMH LEIAMH W HNPUHUUIAMH CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHHs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJITOTOBKY
oOyyaroumxcs, HEoOXOOUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPHEHTHPOB, YCIECIIHOIO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOIOJDKECHHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OO0m@as W HEOpraHuyeckas XUMHsS», OCHOBHBIM
KOMITIOHEHTOM COJIEP’KaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HaHUM MO HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIel XUMHUHN) U
OpraHn4eckor xumMuu. @opMUPOBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera o00ecleuynBaeT BO3MOXKHOCTh PAacCMOTPEHHUsI BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHITHUH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmwas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOr0 TOJX0Jla K U3y4YeHHMIO YydeOHOro Marepuaia U oOyClIOBJIEHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeaeiaEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKO XUMHM BEIIECTBA
paccMaTpuUBarOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX M DIEKTPOHHBIX
npelcTaBieHut O CcTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COEJUMHEHUN. B Kypce oOpraHuueckod XUMHUM TMOJYy4alOoT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOI'O 00OIIEro 0Opa3oBaHMs MEpPBOHAYATILHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XHUMHUsS» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHMUs
TEOpETUYECKUA Marepuas U (AKTOJOTHUECKHE CBEJACHHS O BEIIEeCTBAX W
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOYYaroIIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTHUECKUX TO3HIIHH,
NIyOKe TIOHSATH HCTOPUYECKOE HW3MEHEeHHEe (YHKIMH OTOro 3akoHa — OT
00001aro1Iei 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHWMN O Ba)KHEHIIHMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, a TAKXKE O XMMUYECKUX PEAKLUMAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi jJomnojHsercs B Kypcax 10 um 11 kmaccos
JJIEMEHTAMH COJECP)KAHUS, HMEIOIIMMH KYJIbTYPOJOTHUYECKUM W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B MO3HABATEIbHOW M MPaKTHYECKOMN
JESITEIbHOCTH YEeJOBEKa, CIOCOOCTBYIOT BOCIHMTAaHUIO YBAXKEHHUS K TpOIECCY
TBOPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHHI XUMHH, MOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBAThCSI B OOIIECTBEHHO UM JMYHOCTHO 3HAYMMBbIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAILUIO U
NPUMEHSTh €€ Il TIONOJIHEHUS 3HAHUM, pEIIeHUs WHTEIJIEKTYalbHbIX |



AKCIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3a7a4. B 11enoM copepkaHue yueOHOro
npeaMera  «XHWMUS»  JAHHOTO  YPOBHS  W3YyYEHUSI OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOydarolUXCs MHUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMAHUS
dbunocopckux uaeH, TakKMX Kak: MaTepHalbHOE E€JUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUWA NYyTEM OSKCIEPUMEHTa U
pelieHrs TMPOTHUBOPEUMM MEXAy HOBbIMHU (dakTaMud UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU YKOJIOTHYECKUX MPoOeM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/aHUSI HOBBIX
TEXHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMS, PA3BUTUS UM COLMAIM3AIUMU
0o0y4Jaromuxcs TPUHATHIE MPOrPaMMON MO XUMHHU TMOJXOJAbl K OINPEIeTICHUIO
COJIepKaHMs W TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHUE
YHUBEPCAJIbHBIX YYEOHBIX JEWCTBUH, HWMEIONIMX 0a30BOe 3HAYEHUE IS
pa3IUUHBIX BHJIOB JIEATECIIBHOCTU: pEIIeHUs TmpoOjieM, TOWCKa, aHajdu3a U
00paboTku uHGOpMAIIUU, HEOOXOAUMBIX JJII TPUOOPETEHUS OMBITA IPAKTUYECKOM
U MCCIIEIOBATENBCKON JIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHus, MPU OMPEEICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJIeHd W3y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTEIIEHHON 3HAYMMOCTH TPAIULIHUOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HayKd KakK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAMYECKOM TOYKH 3PECHUS TaKOW MOAXOJ K OMNPEACICHUIO LEJIEH H3YYCHUS
peaMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMM LEISMH W3Y4YEHHUs Ipeamera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BakKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TIOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JIOCTYITHBIX
00001IIeHnI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUA U CTAHOBIICHUS,

e (opmupoBaHHEe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAaX MO3HAHHUS
BEIIECTB M XHUMHYECKUX PEaKIUid, HEOOXOMUMBIX IS TPHOOPETCHUS
YMEHHH OpPUEHTHPOBATHCS B MHUPE BEUIECTB M XHUMUYECKHUX SIBJIECHUM,
HMMEIOLINX MECTO B MPUPOJIE, B TPAKTUUECKON U ITOBCEAHEBHOM KU3HU;



e DPa3BUTHE YMCHHI M CITOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHCHHEM XUMHYECKOTO OKCIICPUMEHTA, COOJIOACHHEM  IPaBHUII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsny ¢ atumMm, coaepikaTenbHas XapaKTepPHCTUKA LEICH M 3a1a4 U3ydeHHS
npeaMeTa B MporpaMMe 1Mo XMMHUHU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMHU IIPHOPHUTETAMHU B CHCTEME CpeaHero ooOiiero oopasoBanus. CeroaHs B
NperoJaBaHUM XUMHM B OOJjbIeld  cTeneHH  OTAaTes  MPEANOYTCHUE
MPAKTHYECKONH KOMITOHCHTE COJCp)KaHUsA OOydYeHHS, OpPHUECHTHPOBAHHOW Ha
MOJrOTOBKY BBIMTYCKHHKA OOIICO0pa30BaTEeIbHON OpraHU3alliy, BIIAJICIOIIETO HE
HAaO0OpOM 3HAHHWK, a (YHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHUSMH aKTUBHOTO TOJYUYCHHUS 3HAHWA W MPUMEHCHHUS MX B PEAJbHOM JKM3HH
JUTSL PEIICHUs TPAKTHYECKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TpHM H3YYeHHH TMpeaMera «XHMHS» JOMHHHPYIOIIEE
3HAYCHHUE MPUOOPETAIOT TAKUE 1SN U 33]1a4H, KaK:

ajanTtaius o0yJaroIuXcs K yCIOBHSIM JUHAMUYHO Pa3BHUBAIOIIEIOCS MHpA,
GopMuUpoOBaHHE  HMHTE/UIEKTYaJdbHO  Pa3BUTOW  JMYHOCTH,  TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATCIBHOMY MPHUHSATHIO T'PAMOTHBIX
peIlIeHNH B KOHKPETHBIX KM3HCHHBIX CHUTYyAllMsIX, CBI3aHHBIX C BEIIECTBAMHU M UX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), MMCIOINX YHHUBEPCATbHOE 3HAUCHHWE /IS Pa3jIMYHBIX BHUIOB
JESTeNLHOCTH: PElICHHs Mpo0JieM, TIOMCKa, aHalu3a U o0paboTKu MH(pOpMaIUH,
HEOOXOJMMBIX I TPUOOPETEHHUsS ONBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BRXHOE MECTO B I[IO3HAHWUM XHMHH, a TaKKe [UISI OIEHKH C TO3UIUH
DKOJIOTUICCKOW OC30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYCCKUX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HaHUS 110 XHMHU B COOTBETCTBHH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbBIC MH(DOPMAIIMOHHBIC TEXHOJIOTUH JUIS TIOMCKA M aHalu3a Y4eOHOW |
HAYYHO-TTOMYJISIPHON HH(POPMAIMH XUMHUYECKOTO COACPKAHHS,

(dopMupOBaHUE U pa3BUTHE Y OOYUYAIONINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBINUICHHS, HA0JTI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IUIAHHUPOBAHWH W TIPOBEACHHH XHMHYECKOTO
IKCIICPUMECHTA,;

BOCIIUTAaHUE Y OOyYaroImMXCcs YOSKIEHHOCTH B T'YMaHUCTHYCCKON
HANPaBJICHHOCTH XUMHUH, €€ BAXXHOW pPOJIM B PEIICHWU TIIO0AIBHBIX MPOoOJIeM
PaIMOHAIBHOTO TTPUPOJIOTIOIL30BaHUS, TIOMTOJIHEHUSI SHEPTETHUSCKUX PECYPCOB U
COXpaHEHHUs] TPUPOIHOTO PABHOBECHsS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO



OTHOIIEHUSI K TPHUPOJE M CBOEMY 3[0POBBIO, a TaKXKE MPUOOPETECHHUS OIbITa
WCTIONB30BAaHUS TOJIYYCHHBIX 3HAHMM JJIS TPHHITHA TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
0a30BOT0 YpOBHsI BXOJUT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAYy4YHBIE
PEIMETHI».

OO611ee 4nMcno 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B HeAemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MO0KeHUsA. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3MYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuyu TUAPUPOBAHMS, TaJOTCHHUPOBAHMS, TUApaTalMd, OKHUCIECHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETHIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHe U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTHMdeckass CBA3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUM, KaTaquTudeckuid), mnuponus. I[IpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOAEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTHUBHBIMH MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHE KpaxMala U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmercTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIHBIE METO/ABl HM3YyYEHHs BEIIECTB WM WX IPEBPALLCHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPHU3ALUN, CPEIHAS MOJICKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI'O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOABI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIsAM B aTOMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHABI XHMHYECKOW CBA3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHusl. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OpPraHWYEeCKONW XUMHHM. 3aKOH COXPAHEHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W X IPEBpAILCHUMN:
nemoHcTpanus Tabnun «llepuonuyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE EPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONpEeeJICHUE CPeAbl PAaCTBOPOB BEIIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEeakluu HOHHOTO oOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuétel 1no ypaBHEHMSIM XUMUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETAUIOB. AJUIOTpONUSI HEMETAUIoB (Ha MpUMEpe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPIKATNX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMHYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB U WX MPEBPALCHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U TIeJIouei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Uil JIEKTPOHUKM, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEpaJbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€M MpU  HM3YyYEHHH  OOmmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DAaKT, TUMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
W30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMBbIC, TOTUINBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI TpeAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOyYaromuXCs M0 pean3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS. O COUMAIbHBIX HOpPMax M TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJOB YUEOHOU NIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUSAX, YIPOXKAIOIIUX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX MpoOJieM, BIHMSHUSA
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX Bpel OKPYXKaIOIIeH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIbHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON NIPAKTUKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH NPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LEIbl0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(l)I/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC yqe6HLIC ﬂCﬁCTBHH (HO3HaBaT€J'II>HI>I€, KOMMYHHKATHUBHLIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMel: TNPUMEHSATh MeEXIpeaMeTHble (dusnyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ JUajgora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJABTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUS (XUMUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, H30MEPbl, TOMOJIOTHYECKUN PSJl, TOMOJIOTH, YIJIE€BOJAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHMsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue U XMMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIOTa), MJUTFOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaKXKe IpaBuUjia OOpaleHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3aluCHh YpPaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
undopmanuu, IHTEpHET U ApYyTUX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJaX IO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPraHUUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsi, MOHHAs, METaJNIMYECKasi, BOJOPOHAS) B COCUHEHUSX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTAaBYy K OMNpPENeNEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, 0ObSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opouTamm», «QHEPreTUYECKue YPOBHWY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO OOMEHA, yYHUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUM OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYCCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHYECKON
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATh U BBHINOJIHATH XUMHUYECKHIM
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peaKkIiuu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yNbTaThl XWMHUYECKOTO OJKCIIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKAaIH, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONIPEACIIEHHBIX BEIIECTB, TIOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0
https://m.edsoo.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIE YrI€BOIOPOABI — AIKaHbI 2 0 https://m.eds00.ru
29 HenpeienbHble YIIIEBOIOPO/IbI: AIKEHbI, 6 L Bubmmorexa [IOK
. AKA/HCHBI, ATKHHEI https://m.edsoo.ru
bu6mmoreka [JOK
2.3 ApomMartudeckue yrieBoAa0pobl 2 0 https://m.eds00.ru
24 I[IpupoaHble KCTOYHUKH YIJIEBOJOPOIOB U 3 0 Bubmmorexa [IOK
. HX TlepepaGoTKa https://m.edsoo.ru
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIuHEeHNs
3.1 Cruptsl. DeHon 3 0 bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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3.9 Anberuasl. KapOoHOBBIE KHCIIOTHI. . Bubmmoreka [IOK
: Crioasre 5bHps! https://m.edsoo.ru
bubmmoreka [{OK
3.3 YrieBosl 3 https://m.edsoo.ru
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
4.1 AmuyHBbI. AMMHOKHUCITIOTHL. benku 3 bubmorexa OK
https://m.edsoo.ru
Hroro mo pazueny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 E;I[ij?/ljr(::;iggK
Hroro mo pazaeny 2
bu6mmoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 https://m.eds00.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH bubnuoreka [JOK
1.1 u [leprondeckas cucTeMa XHMHIECKHX 3 0 0 https://m.edso0.ru
anemenToB J[. 1. Menaeneera
1 Crpoenue BemmecTBa. MHOrooopasue 4 0 0 brbnmorexa LIOK
: BELIECTE https://m.edsoo.ru
bu6mmoreka [IOK
1.3 XUMHUYECKUE peaKkIu 6 0 1 https://m.eds00.ru
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Meraet 6 0 1 https://m.edsoo.ru
bubnuoreka [JOK
2.2 Hemerannet 9 0 1 https://m.edsoo.ru
23 CBsI3b HEOPIraHMYECKHUX M OPraHMYECKHX 5 0 0 Bubnmorexa IIOK
. BEIECTR https://m.edsoo.ru
bubnuoreka [JOK
Hroro no paszneny 17 i

https://m.edsoo.ru

Pa3pen 3. Xumus u ;KU3HL
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bu6mmoreka [{OK

A1 X 4

3 VML T 2SR https://m.edsoo.ru
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KonuuyectBo 1yacos DJIeKTPOHHbIE Oo0opynoBanue
Ne T [ara uudposbie HEeHTpa
eMa ypoka
n/n P Bcero | Koutpombmbie | Ilpaktmdeckue | yyyyeyusg | 0fpasoBaTelbHbIe «Touka
padoTsl padoTsl
pecypcehbl pocTa»
[Ipeamer opraHn4ecKkoi XUMHH, €€ bubnuoreka [IOK
1 BO3HHMKHOBEHUE, pa3BUTHE U 1 0 0 https://m.edsoo.ru
3HaYEHUE
Teopus cTpoeHUsT OpraHUIECKUX bubnuoreka [JOK
2 coenuHenuit A. M. Byrneposa, eé 1 0 0 https://m.edsoo.ru
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaAUK bubnuorexa [JOK
OPraHMYEeCKUX BEIIECTB. https://m.edsoo.ru
3 Homenknarypa (cucremMaruueckasi) 1 0 0
Y TPUBHAJIbHBIE HA3BAHUSI
OpraHMYECKUX BEILEeCTB
A AJIKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bubnmorexa LIOK
TOMOJIOTHHUECKHI PT https://m.edsoo.ru
5 MertaH 1 3TaH — npocTeiinme ! 0 0 Bubmorexa IIOK
MIPE/ICTAaBUTENH aJTKaHOB https://m.ds00.ru
5 AJKeHBI: COCTaB U CTPOCHUE, 1 0 0 ﬁﬂmﬁomga HOK Hudposas
CBOIICTBA ttps://m.edsoo.ru nabopaTopus
7 OTuUJEH U IPONUIEH — 1 0 0 bubnuorexa [IOK

HpOCTCfII.HPIC NpeACTaBUTCIIN
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AJIKCHOB

https://m.edso0.ru

[Ipaktuyeckas padora Ne 1.

bu6mmoreka [{OK

8 «[lomyuenne rTUICHA U U3yYCHUE https://m.edsoo.ru
€ro CBOMCTB»
Anxanuensl. byranuen-1,3 u bubnuorexa [JOK Hudposas
9 MetuinOyraguen-1,3. [lonyuenue https://m.edsoo.ru naboparopust
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH bubnuorexa [JOK [Mudposas
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. https://m.edso0.ru n1abopaTopust
ALlEeTHIIEH — MPOCTEUIIHIT
MIpPe/ICTaBUTENb aJIKHHOB
1 Brlunciienns mo ypaBHEHUIO Et?[ij?/l;lr?;ﬁ) ?r(JK
XUMHUYECKON peaKiuu S :
12 ApeHbl: OEH30I1 ¥ TOJIYOIL. BH6J.1H0TeKa HHOK
TOKCHYHOCTE apeHoB https://m.edsoo.ru
I'eneTnueckas cBs3b bu6mmoreka [JOK
13 YTII€BOIOPOJIOB, MPUHAICKAIINUX K https://m.edsoo.ru
Pa3IUYHBIM KJaccaM
[IpupoHbIE UCTOYHUKHI bubnuoreka [JOK
14 YIJI€BOJIOPOJOB: IPUPOAHBIN r'a3 U https://m.edsoo.ru
MOMyTHBIE He(TAHBIE ra3bl, HEPYTh U
MIPOJIYKTHI €€ mepepadoTKu
IIpupoaHble HCTOYHUKH bubnuoreka [JOK
15 YIII€BOIOPOJAOB: IPUPOAHBIN a3 U https://m.edsoo.ru

MOMyTHbIE He(TSHbIE ra3bl, HEPTH U
MPOIYKTHI €€ nepepaboTKH
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O06o00mIeHue 1o pasaeny

bubnuoreka [IOK

16 :
«YTIIEBOIOPOIBI https://m.edsoo.ru
[IpenenbHbIE OAHOATOMHBIE bubnuorexa [JOK
17 CIIUPTHI: METAHOJI U 3TAHOJL. https://m.edso0.ru
Bopoponnas cBsizb
18 MHOTOATOMHBIE CITUPTHI: bu6mmoreka [IOK
STUJICHTJIUKOJb U TJIULEPUH https://m.eds00.ru
@DEHOJ: CTPOEHUE MOJIEKYJIbI, bubnuoteka [JOK
19 (bM3UYeCKre U XUMHUYECKUE https://m.edso0.ru
CBOMCTBA, IPUMEHEHNE
20 Anpperuapl: GopManbIerus 1 bubmoreka LOK
AlleTATbICTIT. ALIETOH https://m.edsoo.ru
OIHOOCHOBHBIE MPECIbHBIE bu6moreka [IOK
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs https://m.edsoo.ru
U yKCyCHast
bu6mmoreka [JOK JlaTunk BBICOKOM
I[TpakTryeckas pabora Ne 2. https://m.edsoo.ru TEMIICPATYpBI,
22 «CBo¥iCTBa pacTBOpa YKCYCHOM Haranx
KUCJIOTBD) TeMIIEPaTyphI
TJIATUHOBBIHN
CreapuHoBas U 0OJ€MHOBAs bubnuoreka [JOK
23 KHCJIOTHI, KaK MPEJCTaBUTEITN https://m.edsoo.ru
BBICHIMX KapOOHOBBIX KHCIIOT
MbI1a KaK COJIM BBICHINX bu6mmoreka [JOK
24 KapOOHOBBIX KHCIIOT, X MOIOIIEe https://m.edsoo.ru

NeNCTBUE
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CrnosxHbie 3(UpBI KaK MPOU3BO/IHBIC

bubnuoreka [IOK

25 KapOOHOBBIX KUCIOT. [ uaposuns https://m.edsoo.ru
CIIO’KHBIX 3(hUPOB

26 JKupsl: rugponus, mpuMeHeHue, bubmiorexa [IOK
OMOJIOTHYECKasT POJIb KHUPOB https://m.eds00.ru
O06o01eHue 1o pazaeny bubnuotexa [JOK

27 «Kucnopoacoaepxarne https://m.edso0.ru
OpPTaHWYECKUE COCTUHEHIS
VYrieBoabl: cocTaB, KjIacCU(pUKAITHSI. bubnuotexa [JOK

28 Baxkneiiue npeacraBuTenu: https://m.edsoo.ru
TIII0K03a, PpyKTO3a, caxapo3a

29 Kpaxman u 1eJuIron03a Kax bu6miorexa LHOK
TPUPOTHBIE TIOTHMEPEI https://m.edso0.ru

bu6moreka [IOK

30 AMUHBI: METUJIAMUH U aHUJIUH https://m.eds00.ru
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE bubnuoreka [JOK

31 OPraHUYEeCKUE COCTUHEHUS, UX https://m.edsoo.ru
ouosnoruueckoe 3HaueHue. [lentuapt

32 Benku Kak npupoIHbIe bubmiorexa LHOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS https://m.eds00.ru

33 OCHOBHBIE TIOHSTHS XUMUHU bu6morexa [HOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://m.eds00.ru
OCHOBHBIE METOJIbI CUHTE3a bubmuoreka [JOK

34 BBICOKOMOJIEKYIAPHBIX https://m.edsoo.ru

coeguHeHui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KVIACC

KoimuecTBo yacos DJIeKTPOHHbIE Oo0opynoBanue
Ne [ara uudposbie HEeHTpa
n/n Tema ypoka Beero | Kourpoabnwie | Ilpaktmyeckne | yyygeppsi | 0GpasoBaTebHbIe «Touka
padoTsl padorsl
pecypcehl pocta»
XUMHUYECKUH dJIeMEHT. ATOM. bu6moreka [IOK
1 DneKTpoHHas KOHPUTyparus 1 0 0 https://m.edsoo.ru
aTOMOB
[Iepnoanueckuil 3aK0H 1 bubnuoreka [JOK
[Tepuonnueckas cucrema https://m.edso0.ru
9 XUMHUYeCcKnX deMeHToB J1. Y. 1 0 0
MeHnneneeBa, UX CBSA3b C
COBPEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS bubnuorexa [JOK
CBOWCTB XUMHUYECKUX 3JIEMEHTOB U https://m.edsoo.ru
HX COCIMHECHHH I10 TPyIIaM 1
3 nepuoaam. 3HaueHUE 1 0 0
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
XUMHUYECKUX djieMenToB .M.
MenzeneeBa B pa3BUTUN HAYKU
CrpoeHue BelecTBa. XUMUYECKast bu6mmoreka [JOK
4 CBSA3b, €€ BHbI; MCXaHHU3MBI 1 0 0 https://m.edsoo.ru
00pazoBaHuUs KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b
BaneHntHOCTS. bu6mmoreka [JOK
5 OneKTpoOoTpULATENBHOCTh. CTENEHb 1 0 0 https://m.edsoo.ru
okucneHus. Bemecrsa
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MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUJHBIC

bu6mmoreka [{OK
https://m.edsoo.ru

6
pactBopbl. MaccoBas 1071
BEILECTBA B pPaCTBOPE
Knaccudukanus 1 HOMEHKIaTypa bubnuotexa [JOK
HEOPraHWYECKUX COCIMHEHHUM. https://m.edso0.ru

7 I'enernueckas cBsA3b
HEOPraHUYeCKUX BEIIECTB,

Pa3IMYHbIX KJIACCOB
Knaccudukanus xumuaeckux bubnuotexa [JOK
peaKkurii B HEOPraHUYECKOU U https://m.edso0.ru

3 OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U TPEBpaICHUS
SHEPrUU MPU XUMHUYECKUX PEAKIUIX
CxopocTs peakiun. O6paTuMble bubnmorexa IOK

o peakiuu. XMMHYECKOE paBHOBECHE https://m.edsoo.ru

bubnuoreka [JOK Ha6op OI'D mo
[IpakTuueckas pabora Ne 1. https://m.edsoo.ru Xumuw,

10 «BnusiHue pa3nuyHbIX HaKTOPOB Ha uudpoBbIe
CKOPOCTh XUMUYECKOU PEaKIIUN naboparopun
ONEeKTpOIUTHYECKAs JUCCOLMALU. bubnuorexa [IOK Ha6op OI'D no
[ToHsTHE O BOJOPOJAHOM TOKa3aTese https://m.edsoo.ru Xumuy,

11 (pH) pactBopa. Peaknuu noHHOTO 1 poBbIe
obMeHa. ['uaposn3 opraHuuecKux u naboparopuu

HCOPraHNYCCKUX BCILICCTB
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OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubnuoreka [IOK

12 peakimu. [ToHsiTHE 00 AIIEKTPOIH3E https://m.edsoo.ru
pacIyiaBoB U pacCTBOPOB COJICH
13 OGo6muIenne o pasaeny BH6JIIH0TeKa LOK
«TeopeTndeckre OCHOBBI XUMHUM» https://m.edso0.ru
Mertaubl, X NOJIOKEHHUE B bubnuotexa [JOK
[Tepuonnueckoii cucreme https://m.edso0.ru
14 XUMHUYeCKnX deMeHToB J1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIne
(uznueckue cBOcTBa METaNIOB
CnnaBbl METAJIOB. bu6moreka [IOK
15 DNEKTPOXUMHUECKUN Psifl https://m.edsoo.ru
HanpsHKEHUM METaioB
XuUMHYECKHE CBOMCTBA BaYKHEHIITNX bu6moreka [IOK
16 METaJUIOB (HATPUH, Kaui, KaJabIlUui, https://m.edso0.ru
MarHui, aJJlOMAHHAN) U UX
COEeqUHEHNN
XMMUUECKHE CBOWCTBA XpOMa, MEH but6miorexa LHOK
17 ¥ MIX COCIMHEHMUIA https://m.edsoo.ru
XUMHUECKUE CBOMCTBA IIUHKA, bubmorexa [IOK
18 xKene3a U UX COSAMHEHUN https://m.eds00.ru
[IpakTuueckas pabora Ne 2. bubnuoreka [JOK
19 "Pemenue skcriepuMeEHTAIBHBIX https://m.edsoo.ru
3aaa4 o teme «Metamuib"
20 Hemertannsl, UX MOJI0KEHUE B bu6mmoreka [JOK

IIepuoaunueckoii cucreme
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XUMUYeCcKuX demeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB

https://m.edso0.ru

du3uyeckue CBOMCTBA HEMETAILIOB. brbmorexa LIOK | Habop OI'S 1o
1 AJIOTpOIIUS HEMETAILIOB (Ha https://m.eds00.ru Xumuw,
npHuMepe KUCIOPOJa, CEpHI, urdpoBeIe
dochopa u yriieposa) nmabopaTopuu
bubnuoteka [JOK Ha6op OI'D no
99 XHUMHYECKHE CBOMCTBA TAJIOTEHOB, https://m.edsoo.ru Xumun,
CEPHI ¥ X COEIMHEHUMH midpoBre
naboparopuu
23 XuUMHYECKHE CBOMCTBA a30Ta, bubmmorexa IIOK
bocodpa u ux coemHeHHil https://m.edsoo.ru
bubnuorexa [JOK Ha6op OI'D mo
24 XUMHYECKHE CBOMCTBA YIIIepoa, https://m.edso0.ru Xumu,
KPEMHHUS U UX COEIUHEHUM uppoBbIe
JabopaTopun
o5 [IpuMeHeHre BaKHEHIIMX bubmiorexa LHOK
HEMETAJIOB ¥ UX COCJIMHCHUHN https://m.eds00.ru
O000I11IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHu# no TeMe «Hemeramib. https://m.edsoo.ru
26 Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi 1
TEPMOXUMHUYUCCKUE PACUETHI
97 [IpakTuyeckas padora Ne 3. bubnuorexa [IOK Ha6op OI'D no
«PerieHne 3KcrepUMEHTATBHBIX Xumuw,
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3azayd 1o reme "Hemeramisl"» https://m.edso0.ru 1uppoBbIC
nabopaTtopuu

28 O606meHne o TeMaM «MeTasuTbDy ! BH6J.IHOTeKa HOK

1 «HeMeTamb https://m.edsoo.ru

Heoprannueckue u opranndeckue bubnuorexa [JOK
29 KucIoThl. Heoprannyeckue u 1 https://m.edsoo.ru

OpraHWYECKUE OCHOBAHUS

AmpoTepHbIe HEOpraHUYECKHUE U bubnuorexa [JOK

OPraHNYeCKUE COCTUHEHUS. https://m.edsoo.ru
30 I'eneTnueckas CBSI3b 1

HEOPraHMYECKUX M OPraHUICCKUX

BEIIECTB

Poinb xumuu B oOecrieueHIN bu6moreka [IOK
31 JKOJIOTUYECKOU, JHEPreTUYECKON U 1 https://m.edsoo.ru

MTUIICBOM 0E30TIACHOCTH, PA3BUTHHN

METUITTHBI

[Ipencrarnenus: 06 0OMMUX HAYYHBIX bu6mmoreka [JOK
32 MPUHIIATIAX TTPOMBIIIICHHOTO 1 https://m.edsoo.ru

MOJTYYCHUS BOKHEHIIIUX BEIICCTB
33 Yenosek B MUpE BELIECTB U 1 Et?[?/ljr(\):::;; c])_[r(jK

MaTepHajIoB S '

bubmuoreka [{OK
34 XUMHUS U 3I0POBBE YEIOBEKA 1 https://m.eds00.ru
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocBemenue»

* Xumus, 11 knacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Xumus. 10-11xn1. Meroanu.mocoone. BEPTUKAJIb

2. Xumus. 10, 11 knacc. Terpaap 115 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX
paboT.

3. Xumus. 10, 11 knacc. Xumusd B TecTax, 3ajadax, ynpaKHEHHUSX.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://lesson.edu.ru/lesson

2. https://videouroki.net/blog/geografiya/2-free_video/

3. https:// interneturok.ru

4. OnucaHue MaTepualbHO-TEXHUUECKOM 0a3bl leHTpa « Touka poctay,



MCIIOJIB3yEMOTI0 JIJIsl peaiM3aliy POTrPaMMBbI:

Hudposas (komnbrotepHas) nadboparopus (LIJI), mporpammHo-anmnapaTHbIii
KOMILJIEKC, JaTYMKOBAsi CUCTEMA — KOMIUIEKT Y4eOHOIro 000py10BaHuUs,
BKJTIOYAIOIIUN U3MEPUTENIbHBINA OJI0K, HHTEpP(dEC KOTOPOro Mo3BOISET
o0ecreyuBaTh CBA3b C IEPCOHATBHBIM KOMIIBIOTEPOM, U HA0Op JAaTUUKOB,
PETHCTPUPYIOIINX 3HAYEHUS PA3TUUYHBIX (PU3MUECKUX BETUYHH.

JlaTunk TeMneparypsl INIATUHOBBIN - MPOCTOM U HAJIEKHBIN TaTYUK,
npeHa3HaueH JJIsl U3MEPEHUs TEMIIEPATyphl B BOJIHBIX PACTBOPAX U B
ra3oBbIX cpenax. iMeeT pa3nuuHblid 1uana3zoH udmepenui ot -40 qo +180 °C.
TexHuueckre xapakTepUCTUKU JAaTYUKA YKA3aHbl B MHCTPYKIUH 110
AKCIUTYaTalnH.

JlaTuuK TeMnepaTrypbl TEpPMOINAPHBIN PEHA3HAYEH JJISI U3MEPEHUS
temnepatyp 10 900 °C. Vcnonas3yeTcst Ipu BBIMOIHEHUU padOT, CBSI3aHHBIX C
U3MEPEHUEM TEMIIEPATYP TUIAMEHU, TIJIABJICHUS U PA3JI0KEHUS BEILECTB.
JlaTuyrK ONTHYECKOM MJIOTHOCTH (KOJIOPUMETP) - IPEHA3HAYUCH J1JISI
M3MEPEHHUS ONITUYECKOM INIOTHOCTH OKPALIEHHBIX pacTBOpoOB. Mcnone3yercs
npu uzyuyeHuu tem «PactBopsl», «CKOpPOCTh XUMHUUYECKUX PEAKLIUI,
OIpEJIENICHNH KOHIIEHTPALUN OKPAIICHHBIX HOHOB.

HNatuuk pH npeaHazHaveH ajig u3MepeHusi BoaopoaHoro nokasaresns (pH)
BOJHBIX PaCTBOPOB B PA3IIMUYHBIX HUCCIEAOBAHUAX 00OBEKTOB OKPYXKAIOLIEH
Cpeapbl.

,HaT‘-II/IK QJICKTPOIMPOBOAHOCTH IPCAHA3HAYCH I N3MCPCHUA y,[[GJ'II:HOfI



AIEKTPONPOBOTHOCTHU KUJKOCTEH, B TOM YHMCJI€ U BOJAHBIX PACTBOPOB BEIIECTB.
[IpumeHnsieTcs: py U3yUYEHUH TEOPUU DIECKTPOTUTUUYECKOU TUCCOLMAIINH,
XapaKTEPUCTUK BOAHBIX PACTBOPOB

JlaT4uK XJIOPUI-UOHOB UCIIOIB3YETCS ISl KOJIMYECTBEHHOTO OMpeAeICHUs
COJIep>KaHMsI MOHOB XJIOpa B BOJAHBIX PACTBOPAXx, MOYBE, MPOAYKTAX MTUTAHUS.
K matuuky noakirogaercs noHocenekTuBHbIN AekTpon (MCI) (pabounii
AIEKTPO]T), MOTEHIIUAJI KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUU OTPEIEIIIEMOTO
MOHA, B JITAHHOM cliydae oT KoHueHtparuu annoHoB Cl". [Torennuan MCD
OTIPENICIIIIOT OTHOCUTENIFHO 3JIEKTPOJIa CPABHEHUS, KaK MIPaBUJIO,
XJI0pcepeOpsIHOTO.

JlaT4uK HUTPAT-UOHOB NMpEAHA3HAYEH TSI KOTUYECTBEHHOTO OTPEIEIICHHUS
HUTPATOB B PA3TUYHBIX 00BEKTAX OKPY>KAIOIIEH Cpeibl: BOJE, OBOIIAX,
bpykTax, KOJIOACHBIX U3ACIUIX U T.1.

Muxkpockon 1 poBoi MpeaHazHAYeH 151 U3Y4eHUsS (OPMbI KPUCTAILIOB U
HaAOJIIOIEHHSI 32 POCTOM KPUCTAIIIOB.

Amnmnapart 1 npoBefeHus xuMmuueckux peakuuii (AIIXP) npennasznauen s
MOJIYYEHHUS U IEMOHCTPALIMU CBOMCTB TOKCUYHBIX MTAPOB U ra3oB . JTH
BEIllECTBA MOJIy4YaroTCs B KoJiOe " peakTope, U Npu HarpeBaHuu (vmim 6e3
HarpeBaHusi) ra3000pa3Hble BEIIECTBA MPOXOAT YEPE3 MOTTIOTUTEIIbHbBIE
€MKOCTH (Haca/K1) C paCTBOpPaMHU PEareHTOB, BCTYNAIOT C HUMHU B PEAKIUIO.
N30bITOK raza moraonaeTcs KUAKUMHU U TBEPJBIMU peareHTaMu, a TakxKe

AKTUBHPOBAHHBIM YTJIEM. ANIIapar 4yaile BCEro UCIOJb3YIOT ISl IOJIYYEHUS U



JIEMOHCTpAIlMK CBOMCTB XJIopa, cepoBosiopoaa. [Ipubop ans neMoHcTpanuu
3aBUCUMOCTH CKOPOCTH XHUMHUUYECKHX PEAKIIUNA OT pa3InYHBIX (haKTOPOB
WCITOJIB3YIOT TIPH U3y4eHUN TeMbI «CKOPOCTh XMMHUYECKON peaKIumy 1
TEIoBOro 3 dexra xumuueckux peakuuit. [Ipudop gaét BO3MOKHOCTh
AKCIIEPUMEHTAITLHO UCCIIE0BATh BIMSHUE HA CKOPOCTh XUMHYECCKUX PEAKITHMA
cieayrmux (pakTopoB: MPUPOJIBI PEArUPYIOIINX BEIIECTB, KOHIICHTPAIIUU
pearupyrommx BEIIeCTB, IUIONIaN TPaHUIIbl pa3iena (a3 B reTeporeHHbIX
cuctemMax (IMMOBEPXHOCTH COMPUKOCHOBEHUS MEXK]Ty pearupyromuMu
BEII[ECTBAMHU ), TEMIIEPATYPhI, KaTaJIM3aTOpa, MHTHOUTOPA.

[TuneTka-g03aTOp — MPUCIIOCOOICHHE, UCTIOJIB3yeMOE B J1a00OpaTOPUH ISl
OTMEpPHUBAHUSI OTIPEICAEHHOTO 00BEMA KUJIKOCTH. [IMNIETKH BBIMYCKAOTCS
MIEPEMEHHOT'0 M MIOCTOSIHHOTO 00BhEMa. B KOMIIIEKThI 000py10BaHMS IS
MEUIIMHCKUX KJIACCOB BXOJIAT YAOOHBIE MMUIETKH- 103aTOPhI OJTHOKAHAIBHBIE,
MIO3BOJISFOIINE HACTPOUTH HEOOXOIUMBIH 00BEM OTOMPAEMOM KUIKOCTH B
TPEX pa3IMUHBIX THAa30HaX.

CrnupToBKH

Ha6op OI'D no Xumuu



