ABTOHOMHAas1 HEKOMMepUecKasi 001eo0pa3oBaTe/ibHasi OPraHu3auus

«Jlom 3HAHMID»

IMPUHSTA YTBEP/KJIEHA
pewenreM Ilenarornyeckoro corera [Tpuka3z Nel189/1
AHOO «/lom 3HanMiD» oT «2» centabps 2024 r.
poTokoa Ne | I'enepanbHbIi IHAPEKTOP
oT «30» aBrycra 2024 r. AHOO «/lom 3HanM»
Tarupos X.1O.
PABOYAS ITPOI'PAMMA
(ID 606863)

yueOHbIi nmpeaMeT «XuMus»

ns yyamuxest 10-11 kimaccon

Maxaukana — 2024



COJIEP)KAHME

[TOACHUTEITBHAS BATIHICKA ....eeeeeeruuerrieeeeeaunieteeeeaannsaeeeesssaassreeesssssnnsseeessssnnsseeeesssnnnsseeeens 3
COICPIKAHTE OOYUCHUS ....eeeuvveeerieenereenireeesureeeseeessseesssseessseesssseesseeesssessssseesssesesssessssseens 9
TO KITACC ettt ettt e ettt e st ee e e st e s sabaeee e 9
L1 KITACC ittt ettt e st e e beee e 12
[TnarupyemMblie pe3yIbTaThl OCBOCHHUS MPOTPAMMEI TI0O XUMHUHU Ha YPOBHE CPETHETO
OOIIIETO OOPABOBAHUST ...eeeuvvreeeurreeeserieearnreeeeassseeeessseesansseeesanssesessssesssssseesenssseesenseeenns 16
JIAUHOCTHBIC PE3YIIBTATBI ..ccccuvvvrieeeeeeiirreeeeeaeiirrreeeeeessnsreeeeeasasseeeesessssssssssesssssssseeens 16
MeTa MPEAMETHBIE PEZYIIBTATBL. ...cceeeeeruurrrteeeranirrteeeesaaiirreeeesaaanereeeesasinrreeesssssmnereeess 19
[TPEIMETHBIC PEBYIIBTATB ....vvvveeeeeeerrrrreeeennnrrreeeeessnssreeessasssssseeesessssssseeesesnsssseeessennns 21
TeMaTHUECKOE TITTAHUPOBAHHE. .....cceerruurrrieeereninrreeeesaannreeeessannansreeessssnnsseeeesssnnnsees 26
LOKITACC vttt ettt ettt et e ettt e st e e bteesabee e e 26
LLKITACC ettt e et e e st e st e e s e e 37

PabGouass mporpamma mo yueOHOMY mnpenMery «Xumus» (0a30BbIii ypOBEHB)
(mpeameTHas obnacth «EcTecTBeHHO-HAYYHBIE IPEAMETEI») (fajiee COOTBETCTBEHHO —
nporpamMma I0 XWMHH, XMMHS) BKJIIOYACT IMOSCHUTEIBHYIO 3aIMCKY, COJEpIKaHHE
oOy4eHus, TUIAaHUPyEeMbI€ pe3yJbTaThl OCBOCHUS TMPOTPaMMBI IO XHMHH,
TUTAaHUPYEMBIE Pe3yJIbTaThl, TEMAaTHYECKOE TUTAHUPOBAHHUE.

[losicauTenpHAs 3amUcKa OTpakaeT OOIIME IEeNH W 3aJadd HM3yYeHUs XHUMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEAMOCHUIOK K €€ M3YYCHHIO OO0YydYaroIUMHUCH,
MECTO B CTPYKType y4eOHOTo IUIaHa, a TaKKe IMOJXOJbl K OTOOpY CcoaepxkKaHus, K
OTpPENEICHUIO0 TJIAHUPYEMbIX  pe3yJbTaTOB U K CTPYKType TEMaTUYeCKOro
TUTAaHUPOBAHMS.

Conepxanne OOydYeHHsI PacCKpPhIBAaCT COACpKATEIbHBIC JIMHWHM, KOTOPHIC
MpeaiararoTcs JUIsl 00s3aTEIbHOTO M3YUYEHUS B KaXJOM KJIacC€ Ha YPOBHE CPEIHETrO
obmiero oopa3oBaHus.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI IO XHMHH BKIIFOYAIOT
JUYHOCTHBIE, METa TMPEAMETHBIC PEe3yIbTaThl 3a BECh MEpHUOJ OOyYCHHS HA YPOBHE



cpenHero obmiero oOpa3oBaHus, a TAKKe MPEAMETHBIE JTOCTHXKEHHSI 00y4YaroIIerocs 3a
KaXJIbI{ T0J1 00yUeHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMHuM Ha YPOBHE CpeJiHEro o0Iiero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpazoBaHuU B
Poccuiickoii ®enepauun», TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS (enepaabHOi
oOpasoBarenbHON TmporpamMMmbl  cpeanero obmero ooOpaszoBanus (DOII COO),
npeacTaBiieHHbIX B DeepalibHOM rocy1apcTBEHHOM oOpasoBarenbHoM ctangapte COO,
¢ yuérom Konrenuuu npenoaaBanust yaueOHOro npeamera « Xumus» B 00pa30BaTelIbHBIX
opranm3anusx Poccuiickort denepannu, peanu3yrolUX OCHOBHBbIE 00pa3oBaTeIbHBIC
MPOrpaMMbl, U OCHOBHBIX MOJ0KEHUHN «CTpaTeruu pa3BUTHs BOCIIUTaHUs B Poccuiickoit
deneparuu Ha niepuoy a0 2025 rona» (Pacnopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXO/I0B K pa3pabOTKe MpOorpamMMBbl MO0 XUMHH, K OMPEIeCHUI0 00mIei
cTparerud oOy4eHHs, BOCIIHUTAHUS W Pa3BUTHs, 00YUYaIOIIUXCS CPEICTBAMH Y4EOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypPOBHE COCTAaBUIIU
koHuentyanbHsle mnonoxkenus OI'OC COO o B3auMoOOOYCIOBIEHHOCTH LENei,
comepkaHusl, pe3yiabTaTOB OOy4YeHHs © TpeOOBAaHMHW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C [NaHHBIMU TOJIOKEHUSIMU MporpamMma Mo XuMuM (06a30BbId
YPOBEHB) Ha YPOBHE CPEAHETO 00IIET0 00pa30BaHMUS:

yCTaHaBJIMBaeT o00s3aTelibHOEe (MHBAapUMAHTHOE) TPEIMETHOE COJIep)KaHHe,
ONpPENEIIIET KOTUYECTBEHHBIE U KAYECTBEHHBIE €T0 XapaKTEPUCTUKU HA Ka)IOM JTare
W3YUYCHHUs MpeaMeTa, IpeaycMaTpuBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COJEpKaHUSA U
pacrpeiesieHus ero o KjiaccaM, OCHOBHBIM pa3jieliaM U TeEMaM Kypca;

TagT pacrpesiesieHne Y4eOHbIX 4acoB M0 TEMAaTHYECKUM pa3jiesam,

PEKOMEHIyeT MOCIEA0BATEIbHOCTh M3YUYEHUSI OTACIBHBIX TeM Kypca C Yy4&TOM Mex
NPEeIMETHBIX W BHYTPU MPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO MpoIliecca, BO3PACTHBIX
ocobenHocteil odyuatomuxcs 10—11 kmaccoB; maéT METOAUYECKYIO MHTEPHPETAIUIO
Hesel u3ydyeHus mpeaMeTa Ha YpOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETrO
o01ero oOpa3oBaHusl, COAEPKATEIBHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl CpeaHEro oOIero oOpa3zoBaHUS
(IMYHOCTHBIX, MeETa TMPEAMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENILHON JIEATETLHOCTH O0YYalolerocss Mo OCBOCHHUIO COJEPKaHMS TMpeAMETa.
[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPAMME IO XMMHUH COOTIOCHA TPEEMCTBEHHOCTh C
dbenepanpHOl paboueil mporpaMMoOil OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMHM (AJis
89 kimaccoB 00pa3oBaTENbHBIX OPTaHU3aAINNA, 0A30BbIN YPOBEHB).



Xumuueckoe oOpa3zoBaHHME, MOJy4aeMO€ BBITYCKHHUKAaMHU 00I11€00pa30BaTeIbHON
OpraHu3alliM, SIBJIAETCS HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO CIYXKHT
3aBepLIAIOIIMM 3TallOM peajlM3allid Ha COOTBETCTBYIOIEM €My O0a30BOM YpOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX 1IeIOCTHON CUCTEME XUMUUYECKOTO 00pa3oBaHus. ITu
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJbTypbl YelIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3I0pPOBBIO U IpHUPOJHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHUeE
oOy4aroluxcsi Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUS CPEACTBAMH YYEOHOIO
npeamera « XuMus», CoepkKaHue U IIOCTPOECHUE KOTOPOr'o OIIPEACIICHBI B IIPOrpaMMe 110
XUMHUHU C YYETOM CHEUM(PUKH HAyKH XUMUHU, €€ 3HAYEHUS B MO3HAHWUU MPUPOJBI U B
MaTepuaibHONW U3HU OOILIECTBa, a TaKKe C y4€TOM OOIIMX IeNeld W MPHUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 O0IIero 00pa3oBaHus B
Poccuiickoit @enepauun. Tak, Hanpumep, Ipu GOPMUPOBAHUU COJIEPKAHUS TTPEIMETA
«XHUMHUS» YUTEHBI CAEAYIOIINE MOJO0KEHUS O CIeHU(pUKE U 3HAYCHUU HAYKU XHUMHUH.

XuMusi Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyl poJib B
COBPEMEHHOM LMBUWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTtepuaibHOU KyJabTypbl. OHa
BHOCHT CBO# BKJIaJl B (pOpMHpOBaHHUE PAIIIOHATBHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE
LIEJIOCTHOTO MpPEICTaBICHUsI 00 OKpYXKaloIeM MHUpPE KaK O €JUHCTBE NPUPOAbl U
4eJloBeKa, KOTOpoe (OpMHUPYETCSs B XMMHUU Ha OCHOBE IOHMMAHUS BELIECTBEHHOI'O
COCTaBa OKPY’KAIOIIEro MUpa, OCO3HAHUSI B3aUMOCBSA3U MEXK/y CTPOEHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOXXHBIMHU O0JIACTAMHU MTPUMEHEHUS.

TecHO B3aMMOAEHCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMM, XUMHUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIIELIIHOIO TPY1a
Y JKU3HM KaXJI0T0 uieHa oomecTBa. CoBpeMeHHas XUMUs Kak HayKa cO3MJlaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha peueHue Tao0anbHBIX MpodiemM
YCTOWYMBOIO PA3BUTHs YEJIIOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOW, IUIIEBOM,
HKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B cooTBeTcTBUM € 00IIMMHU LENSIMU U IPUHIUIIAMU CPETHETO 0011Eero 00pa30oBaHMs
comepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BbIi YpOBEHb H3yUCHHSI)
OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroluXcs,
HEOOXOIMMYIO MM JJisi BbIPAOOTKM MHPOBO33PEHUECKUX OPHEHTHPOB, YCHEIIHOIO
BKJIFOUEHHMSI B KU3Hb COILIMYMa, IPOJOJKEHUsT 00pa30BaHUs B PA3IMYHbBIX 00JIACTAX, HE
CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBiOmUMU NpeaMeTa « XUMUSD) SIBISIIOTCS 6a30BbIe Kypchl — «OpraHndeckast
XUMHsD» M «OO011asi 1 HEOpraHM4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMAa 3HAHU 10 HEOPraHUYECKOW XUMUU
(c BKJIIIOYEHMEM 3HAHUI M3 OOl XMMHUHU) M OpraHudeckoil xumuu. PopMHpOBaHUE
JAHHOW CHUCTEMbl 3HAHMW TPU HU3YYEHUU IMpenMera oOecrevyrBaeT BO3MOXKHOCTD



PaccMOTPEHMsI BCEr0 MHOI000pa3us BEIIECTB HAa OCHOBE OOIIMX IMOHSATHI, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMHs» C(HOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO
NoAXo/Ja K U3YYEHHI0 YyuyeOHOro marepuaiga U OOyCJIOBIIEHa HCTOPUYECKU
000CHOBAaHHBIM Pa3BUTUEM 3HAHUU Ha OMpPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B
Kypce OpraHMuYecKON XMMHUHU BEIECTBA PACCMATPUBAIOTCA HAa YPOBHE KJIACCHUUECKOU
TEOPUU CTPOCHUSI OPTraHUUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BeliecTB. CBeJieHUsI 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCS B PA3BUTUU — OT YIVIEBOJAOPOJOB IO CJIOXKHBIX OHOJIOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHM4ecKOM XHMMHUM IIOJY4YalOT pa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS II€pBOHAYAIbHBIC
NPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIaCCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUECKOUN pEaKIIUH.

ITon HOBBIM yrjaom 3peHusi B mpeameTe «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3yUYCHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMUs
TEOPETUYECKUIN MaTepuan U (akTo JIOTMUYECKUE CBEJCHUS O BEIeCTBaX U XMMHYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMush» 00y4daromumcs
MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE NEPUOAUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIINM, TIy0Xke MOHATh HCTOPUUYECKOE
u3MeHeHne (YHKIMA HTOro 3akoHa — OT o00oOmarIme 10 OOBsSCHSIOUEH |
MIPOTHO3UPYIOUIEH.

Envnass cucremMa 3HaHWM O BaKHEWINMX BEIIECTBAX, HMX COCTaBE, CTPOECHHH,
CBOWCTBaX M MPUMEHEHUH, 4 TAKKE€ O XHUMHUYECKHX PEaKIUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX NMPOTEKaHMs AomnojHsercs B Kypcax 10 m 11 kiaccoB amemeHTamu
COJICpKaHUS, UMEIOIIIUMU KYJIbTYPOJIOTHYECKUI U MPUKIIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMHU HAyKaMU, PaCKphIBAIOT €€
pOJIb B TO3HABATEIBHOW W MPAKTUYECKON JAESITENIBHOCTU YeJIOBEeKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUsI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTUUECKUX
MPWIOKEHUH XWUMHUHU, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMUBATH
uHGOPMAIUIO U IPUMEHSATD €& JIJIs OMOJIHEHM S 3HAaHUH, PEIICHUS] UHTEIUICKTYyaJIbHbIX U
HKCTIEPUMEHTAILHBIX HCCIEA0BATENbCKUX 3afady. B 1enom comepxaHue y4eOHOTO
npeaMera « XUMHs» JTaHHOTO YPOBHS M3yYEHHs] OPUEHTHPOBAHO HAa (popMUpOBaHUE Y
00y4Jaronmxcs MUPOBO33PEHYECKON OCHOBBI JIsl MIOHUMaHUS (GUI0COPCKUX UeH, TaKUX
KaK: MaTepuallbHOE E€IUHCTBO HEOPraHWYECKOTO0 W  OpPraHWYecKoro Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHUEM, I03HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA U PEIIEHUS TPOTUBOPEUHI MEXKy HOBBIMU
dbakTaMl ¥ TEOPETHUYECKMMHU MPEANOChUIKAMHU, OCO3HAHHE POJIM XHUMHUHU B PEIICHUU



HKOJIOTHYECKUX MpoOJieM, a Takke MpodsieM cOepekeHHs] YHEPreTHYECKUX PECypCoB,
CBIPbsI, CO3/JaHUSI HOBBIX TEXHOJIOTUNA U MaTEPHUAJIOB.

B nnane pemieHus 3aad BOCIHUTAHUS, PAa3BUTHUS U COIMATIU3AIMU O0y4arOIUXCS
MPUHATHIE TPOTPAMMON IO XMUMHH MOJXO/IbI K ONPEETIEHUIO COJIEPKAHUS U TOCTPOCHHUS
npeaMeTa MpeaycMaTpuBalOT (OpMUPOBaHUE YHUBEPCAIbHBIX YUYEOHBIX JEWCTBU,
UMEIOIIKX 0a30BOE 3HAYEHUE IS PA3IMYHbBIX BUAOB JIE€ATEIbHOCTHU: PELICHHS IPOOIeM,
MOWCKA, aHaJIn3a U 00paboTKu MH(pOpMAINK, HEOOXOAUMBIX IJISi MPUOOPETCHUS OTBITA
MPAKTUYECKOM U HCCIIEIOBATENBCKON NIEATEIbHOCTH, 3aHUMAIOIIECH Ba)kKHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTuke npenogaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs
TaKk ¥ Ha YPOBHE CPEIHEr0 oO0Iero o0pa3oBaHus, MPU OMPEACICHUN COACPKATEIHLHOM
XapaKTepUCTUKU 1EJIed U3Y4YEHUs TMpeIMeTa HalpaBICHUEM IEPBOCTEIEHHOMN
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCA POPMHUPOBAHUE OCHOB XMMHUYECKON HAayKH KaK
00J1aCT COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN JAEATENBHOCTH YeJIOBEKA U KakK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOAMYECKON TOUKH 3PEHHUS TAKOUN
MOAXOJ K OMPEAEIICHUIO LIEJIEN N3YUEHUs IPEIMETA SIBISETCS BIIOJIHE ONPaBAAHHBIM.

CornacHO JaHHOUM TOYKE 3PECHUS TJIABHBIMU LIEJISIMU U3YUYCHUS TIpeaMeTa « X UMUS»
Ha 6a30BoM ypoBHe (10-11 ki1.) aBisiroTCS:

dhopMUpOBaHHUE CHCTEMbl XUMUYCCKHX 3HAHWN KaK BayKHEHIIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MUpPA, B OCHOBE KOTOPOW JIEkKAT KJIFOUEBBIE MOHATHS,
byHIaMeHTaIbHBIE 3aKOHBl U TEOPUU XHWMHH, OCBOCHHUE S3bIKa HAYKH, YCBOEHUE U
MOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIEHHIT MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHHWE C UCTOPHEH UX Pa3BUTHUS M CTAHOBIEHUS, (OPMUPOBAHHE W PA3BUTHE
MPEACTABICHUN O HAYYHBIX METOJIaX TO3HAHUS
BCIIECTB W XHUMHUYECKHUX peEaKIuh, HEOOXOIUMBIX [JIsi MNPUOOPETEHUs YMEHUI
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPO/IE,
B MIPAKTUYECKON U MOBCETHEBHOMN KU3HH; Pa3BUTHE YMEHUHN U CITIOCOOOB JESATEIHLHOCTH,
CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM XHUMHUYECKOIO0 JKCIIEPUMEHTa, COOJIOJIEHHEM TMpaBui 0e30MacHOro
oOpallleHHsI C BEUIECTBAMU.

Hapsany ¢ sTtuM copaepkarelibHasi XapaKTEpUCTUKAa LEJIed W 3aJad HU3y4YeHUs
npeaMeTa B ImporpaMMe Mo XMMHUHU YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBUM C
HOBBIMU TPHOPUTETaMU B CHUCTEME cpenHero oobmero oOpazoBanus. CerogHs B
MPEernoJlaBaHu XUMHUHM B OOJBINEH CTENEHW OTHAETCA MPEANOYTEeHHE MPAKTUYECKOU
KOMITIOHEHTE COJIepKaHUsi 00y4YeHUsl, OpPUEHTUPOBAHHON HAa MOJATOTOBKY BBITYCKHHUKA
0011eo0pa3oBaTeibHOM  OpraHu3aluM, BIAJCIONIET0 HE HAO0OpOM 3HaHWM, a
(GyHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMM W YMEHUSMH aKTUBHOTO
MOJIYYEHHUS 3HAHUM U IPUMEHEHUS UX B PEaJIbHOM KU3HU JIJISl PEIICHUS TPAKTUUYECKUX
3aaad.



B oTo0il cBf3M mpu H3y4YeHUH MpeaMmeTa «XUMUsS» JOMHUHHUPYIOIIEe 3HAYECHHE
pUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

amanTanus OOYyYaroIIUXcs K YCIOBHSM JWHAMHYHO pPa3BHBAIOIIETOCS MUPA,
(dopMHpoBaHNE WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIPHOMY MPHUHATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM; (POPMUPOBAHKE
y OO0y4aromuxcs KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIMH), HMMEIOIINX
YHHUBEpCAJIbHOE 3HAYCHHE Ul Pa3IMYHBbIX BHUJIOB AEATEIbHOCTU: pEIleHUs Mpoliem,
MOMCKA, aHaIM3a U 00pabOTKU UHPOPMALIMH, HEOOXOAUMBIX
JUTS IPUOOPETEHNUS OTbITA AEATEIbHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B MO3HAHUU
XMMHHU, a TaKXKe JUIsl OLEHKH C IMO3UIMHA IKOJIOTUYECKON Oe30macHOCTH XapakTepa
BJIMSTHUSI BEIIECTB M XMMHUYECKUX TPOIECCOB HA OPTaHHW3M YeJIOBEKAa M MPHUPOJHYIO
Cpely; pa3BHTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEW 00ydYaroImuXCs: CIMOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC
3HaHUS TI0 XMMHU B COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSIMH, HCIIOIB30BATh
COBpEeMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJOTHUHU MJIsi IMOWCKAa W aHanmu3a Y4eOHOH u
HAYYHOTIOMYJISIPHOH HMH(POpPMAIUU XUMHUYECKOTO COAep)KaHus;, (opMupoBaHHE U
pazBuTHEe |y  OOydYaroIIMXCS ~ aCCOLMATUBHOTO M JIOTUYECKOrO  MBIIIJICHHUS,
HaOJII01aTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, TIpU TIUIAHUPOBAHWM M TPOBEACHUHM XHUMHUYECKOTO OKCIEPUMEHTA;
BOCIHUTAaHUE Yy OOyYaromuxcsi yOeKAEHHOCTH B TyYMAaHHCTUYECKOW HampaBICHHOCTH
XMUMHM, €€ BaXHOH pOMM B pelmleHHH TJI00aNbHBIX NPoOJIeM palrOHAIBLHOTO
OpUPOAONOIb30BaHNSA, TIOMOJHEHUS HHEPreTUYEeCKUX pEecypcoB U  COXpaHEHUs
IPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHHS K
OpUpOJIE M CBOEMY 3J0pPOBbIO, a TakXe MPUOOPETEHHsI OMNbITa HCIOIb30BAHUS
MOJYYCHHBIX 3HAHHWH JJI TPUHATHS IPAaMOTHBIX PEIICHUH B CUTYallUsX, CBS3aHHBIX C
XUMUYCCKHUMH SIBJICHUSMHU.

[lerm w 3amaum  wW3y4YeHHs TMpeaMera «XUMHUS» TMONYYUIH TMOAPOOHYIO
METOJUYECKYI0 HHTepIpeTauuio B paszzaene «llmanupyembie pe3ynbTaTbl OCBOSHUS
IporpaMMbl IO XUMHM», Oarogaps yemy oOecreueHO Y&TKOE MPEICTaBICHUE O TOM,
KaKue 3HaHWs U YMEHHsI HIMEIOT MPSIMOE OTHOIICHHE K pean3alii KOHKPETHOM 1IeJH.

B y4yeOHOM muiaHe cpeaHero oOmero oOpa3oBaHUs NpeaMeT «XUMHUD» 0a30BOr0
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acT «ECcTecTBEeHHO-HAayUHbIE PEAMETHDY.

OO6miee uyncino vacoB Jyuisi u3ydeHus xumuu : B 10 kmacce — 68 daca (2 4daca B
Heneno), B 11 kimacce — 68 yaca (2 yaca B HEZICIIO).



COJEP)KXAHUE OBYUYEHMUSI!

10 KJIACC TeopeTndeckue 0CHOBbI OPraHMYeCKOH XUMHH

[IpeameT opraHudeckol XMMHH: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYCHHE B
IOJyYEHUU HOBBIX BEIIECTB U MaTepuajgoB. Teopus CTPOEHUS OpPraHUYECKHUX
coenuHennit A.M. bytiepoBa, €€ ocHOBHbIe MojokeHUusA. CTpyKTypHble (HOPMYIIbI
OpraHUYecKux BewlecTB. I'oMonorus, nzomepus. XMMUYECKas CBSI3b B OPTaHMYECKHUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBienre o KiacCU(pUKAMM OpraHudeckux BemiectB. HomeHkiaTypa
OpPraHUYEeCKUX COCIUHEHUN (CUCTEMATHYecKas) U TPUBHAIbHbIC HA3BAaHUS BaXKHEHUIINX
IIPEICTaBUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

IKCNepPUMeHTATbHbIE METOAbI M3YUYEHHUsI BEIeCTB M UX MpeBpalleHu i

O3zHakomiieHHe ¢ 00pa3iiaMu OpraHUYECKUX BEIIECTB M MaTepraiaMH Ha UX OCHOBE,
MOJICTTUPOBAaHUE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOACHUE W OIMHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPTAaHWYECKUX BEIIECTB IIPH HATPEBAHHUH
(raBneHue, oOyTrIIMBaHUE W TOPECHHE).

Yriaesoaopoasl

AJIKaHBI: COCTAaB U CTPOECHUE, TOMOJIOTUYECKUH psia. MeTaH u 3TaH — pocTenine
MPEICTaBUTENIN AJIKAaHOB: (DU3UYECKHE U XMMUUYECKHE CBOMCTBA (peakluu 3aMeIeHus U
rOpeHusl), HaX0XACHHE B MPUPOJIE, MTOTyUECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKHH psiA. OTWIEH M NPONWIEH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOr€HUPOBAHMS, TUIpaTallMM, OKHUCJICHUS U MOJMMEpU3alun),
NOJIyYeHHE U PUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u wmetunOytaaweH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHe CBOMCTBAa (peakuus mnoiaumepusanuu). llomydeHne CHHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTUYECKUNA psAll. ALIETUIICH —
IPOCTEUIINI MPEACTaBUTENb aJKUHOB: COCTAB, CTPOEHUE, PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOIC€HUPOBAHMS, THApPATAlWN, TOPEHHS),
NOJIyYeHHUE U IPUMEHEHHE.

Apensl. bensoi: coctas, ctpoeHue, pu3nyecKkre U XMMUYECKUEe CBOMCTBA (peakiuu
TaJIOTeHUPOBAHMUSI W HUTPOBAHMS), TOJYy4YEHHE W TpPUMEHEHHe. Tonyon: cocmas,
cmpoeHue, @uauueckue U Xumuyeckue CceouUcmea (peakyuu 2anroceHupo8anus u
HUMPOBAHUs), noaydeHue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b
MEXKIy YIIEBOAOPOJAMH, MPUHAIIEKAIMMH K Pa3IMYHbIM KJIaccaMm.




[IpuponHble HCTOUHUKH YII€BOAOPOAOB. IIpupoHbIil ra3 U NomyTHbIE HEPTIHBIE
ra3el. Hetp 1 €€ npoucxoxaenue. CrocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMHUUYECKH, KaTaduTHuecKuil), muponu3. [IpogykTsl mnepepaboTku HePTH, HUX
OPUMEHEHUE B NPOMBILUIEHHOCTH U B ObITy. KaMmeHHbBI yroiab M MPOIYKTHl €ro
nepepadoTKu.

JKCIepUMEHTAJNbHbIE METOAbI H3yYeHUS BellleCTB U UX NMpPeBpPalleHnil

O3HakoMJIeHHE ¢ 00pa3IaMH IJIaCTMACC, KAydyKOB M PE3UHBI, KOJuIeKuu « HedTb»
U «YToiib», MOJCIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB M TajJOre€HONPOU3BOIHBIX,
MPOBEICHUE NMPAKTHYECKOH PadOThI: MOIYyYEHUE ATUICHA U U3YUYEHHUE €r0 CBOMCTB.
PacuéTHble 3agaun

Brruucnennsi mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUIECTBA
MCXOJTHOTO BEILIECTBA WJIU MPOAYKTA PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIH).

Kuciopoacoaep:kamnue opranHndeckue coeTMHeHHsI

[IpenenpHble OAHOATOMHBIE CIUPTHI. MEeTaHOI U ATaHO: CTPOCHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peakuuu C AKTUBHBIMU METaJlIaMH, Tajlor€H BOJOPOJaMHU,
ropeHue), mpuMeHeHue. BogopoHbie CBSA3M MEXIy MOJEKyJaMHu CcrupToB. [leficTBue
METaHOJIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoTOaTOMHBIC CIUPTHI. DTHJICHTJINKOIb U TIHICPUH: CTPOCHUE, (PU3NYECKHE U
XUMHUYECKUE CBOWCTBA (B3aMMOAECHCTBHE CO LIEJIOYHBIMH METaJNIaMHM, KauyeCTBEHHas
peakIs Ha MHOTOATOMHBIC cIUPTHI). JleficTBue Ha opraHu3M uenoBeka. [IpuMmeHenue
TJIMIEPUHA U ATUJICHTJIMKOJIS.

deHo: cTpoeHUE MOJIEKYIIbI, (PU3NYECKre U XUMUIECKHAE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenne deHoma.

Anpnerunsl u kemonvl. DopManbaeru, alueTaabIeru/l; CTpoeHue, GU3ndecKue u
XUMHUYECKHE CBOMCTBA (peakUuMU OKUCICHHS UM BOCCTAaHOBJIECHHUS, Kau€CTBEHHbIC
peakuun), NoJIy4YeHUE U MPUMEHEHUE.

Ayemon: cmpoenue, guzuueckue u xumuieckue ceolucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIEHUS), NONYUEHUe U NPUMEHEHUe.

OIHOOCHOBHBIE Tpe/e/ibHbIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAsi U YKCYCHas
KHUCIIOTBI: CTpOeHUE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOWCTBA, OOIIHE IS Ki1acca
KHCJIOT, peakuus JTepudukanuu), MojaydeHue ©u mnpumeHenue. CreapuHOBas U
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIITUX KapOOHOBBIX KUCIOT. Mblla Kak COIU
BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBUE.

Crnoxxaple 3GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPONIN3 CIIOKHBIX
a¢upos. Kupsl. 'ugponns xupos. [Ipumenenue xupoB. bruonornueckas poiib )KUPOB.

VYrneBoawl: cocraB, KiaccuUKamus YrieBOJAOB (MOHO-, AU- W TOJUCAXAPHUJIBI).
['mroko03a — mpocTelIMii MOHOCaXapu: 0COOEHHOCTH CTPOECHUS MOJIEKYJIbI, (prU3ndeckue



U XUMUYECKHE cBOWcTBa (B3ammomeirictBue ¢ ruapokcugom wmeau(ll), oxucrienue
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHUE, OPOKEHHUE TIFOKO3bI),
HAXOXJEHUE B TMPUPOJEC, TPUMEHEHHUE, Ononorndeckas poib. Dorocuare3. Opykroza
KaK U30Mep TITIOKO3BI.

Caxaposza — npedcmasumens OUCaxapuoos, 2uOpoaU3, HaAX0HCoeHue 8 npupooe u
npumeHeHue.

Kpaxman u mesmmono3a kKak TpupoAHble ToiuMepbl. CTpoeHHE Kpaxmalia u
1EJUTI0NI03b1. PU3NYECKHEe M XMMHUYECKUE CBOMCTBA KpaxMaia (THIPOJIn3, KadeCTBEHHAs
peakIus ¢ HoJoM).

IKCNEePUMEHTATbHbIE METOIbI M3YUYEHUS BeeCTB M UX NMpeBpalleHui

[IpoBeneHue, HAOIIOJACHHE W OINMUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKITUN OJTHOATOMHBIX CITUPTOB (OKHCICHUE ATAHOJIA OKCHUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEWCTBUE TJIUUEPUHA C TUIAPOKCUIOM
menu(Il)), ampaerungoB (OKHCIEHHE aMMHMAYHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcugom  Menu(Il), B3aumopeiicTBHe Kpaxmaja ¢  HMOJOM), IPOBEICHUE
MPAKTUIECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHON KHCIIOTHI.

PacuéTrHble 3agaun

Briuncnenust mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIIECTBA UJIH MPOYKTa PEAKIIUH TI0 U3BECTHBIM Macce, 00bEMY, KOJTUICCTBY
OJHOTO M3 UCXOJIHBIX BEIIECTB WJIM TPOJAYKTOB PEAKIINH).

A30TCoAep:Kalue OPraHnyecKne coeInHeHn s

Amunvl. Memunamun u aHuauH: cocmas, cmpoenue, QuaudecKue u XuMudecKue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMUHOKHCIIOTBI Kak aM@oTepHbIe OpraHuuYeckue coenuHeHus. Duzndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TulrMHa). buonornyeckoe 3HaueHue
aMuHOKUCHOT. [lenTusl.

benkn kak OpUpPOJHBIE BBICOKOMOJICKYJISIpHbIE coequHeHus. llepBuyHasi,
BTOpPHYHASA U TPETUYHAS CTPYKTypa OeiKoB. XMMHYECKUE CBOMCTBA OEIKOB: THIPOJIN3,
JieHaTypallvs, KaueCTBEHHbIE PEaKlUK Ha OeNKu.

JKCcNepuMeHTAIbHbIE METOAbI H3YUYECHUS BelIeCTB U UX NMpPeBpPalleHuil
Ha6nronenue u onrcanye 1eMOHCTPAIMOHHBIX OMBITOB: JeHATYpanus OCITKOB TPHU
HarpeBaHUM, [IBETHbIC peakinu 0eIKOoB. BbIcOKOMOJIEKY AsIpHbIE COeUHEHH S

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHHUM: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD ITOJIMMEPU3ALIUH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — MOJMMEpU3ALMS U
MTOJIMKOH/ICHCALIUS.
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IInacmmaccel  (noausmunien, NOIUNPONULCH, NOJUSUHUIXIOPUO, NOJUCTIUPOTL).
Hamypanvnoiti u  cunmemuueckue xayyyku (0ymaoueHoswlil, X10pONpeHosvlll U
uzonpenoswlil). Bonokna: HamypaivHble (XA0NOK, wWepcmv, WENK), UCKYCCMEEHHbLe
(ayemammuoe 80JI0KHO, BUCKO3aA), CUHMemuyecKue (Kanpox u 1a6cam).

IKCNepPUMEHTATbHbIE METOAbI M3YUYEHHUsI BelIeCTB M UX MpeBpalleHu i

O3HakoMJIEHHE ¢ 00pa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
KAy4yKOB.

Mex npeaMeTHbIe CBA3U

Peanmsanus MexX NpeIMETHBIX CBSI3€U NMPU WU3yYEHUH OPraHW4YecKou Xxumuu B 10
KJIacCe OCYIIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
NOHATUH, TAK W TOHATHM, SBJSIFOLIMXCS CUCTEMHBIMHM JUISI OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01111e eCTECTBEHHO-HAYYHbIE TOHATHUS: SIBJICHUE, HAYYHbIN (aKT, TMIIOTE3a, 3aKOH,
TEopusi, aHallu3, CUHTE3, Kiaccuukaius, nepuoJuuHOCTb, HaOII0ACHUEe, U3MEPEHHE,
HKCIEPUMEHT, MOJICIIMPOBAHHE.

®duzuka: mMartepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUM
YPOBEHb, BELIECTBO, TE€JIO0, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3MUECKHE
BEJIMYUHBI U €JUHULIBI X U3MEPEHHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(dboToCHHTE3, OMOJIOrMYECKU AKTUBHBIE BellecTBa (O€IKU, YIIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpa¢usi: MHuHepanbl, TOpHbIE IOPOABI, IOJIE3HBIE HCKOIIAeMble, TOIUIMBO,
pECYpPCBL.

TexHonorus: NMUIEBBIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO MUTAHUS, MOIOIIUE
CPEICTBA, JJEKaPCTBEHHbBIE U KOCMETUYECKUE MPEnapaThbl, MaTEpUabl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

11 KJIACC TeopeTuveckue 0CHOBbI XMMUH

XUMHUECKUH 351IeMeHT. ATOM. SIApo aToma, U30TOMBL. DIEKTPOHHAsE 000JI0UKa.
DHepreTuuecKkue YpPOBHM, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacmpeneneHus JIEKTPOHOB M0 OPOUTAIISIM B aTOMax 3JIEMEHTOB TIEPBBIX
YeThIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTypalIHsi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX diieMeHTOB JI.1.
MenneneeBa. CBsi3b NEPUOAMUECKOTO 3aKk0oHA U [lepuoandeckoit CUCTEMbI XUMHYECKUX
anemeHnToB .M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM M MepHojiaM. 3HAYEHUE MEePUOTUUYECKOTrO
3aKOHA B Pa3BUTHUU HAYKHU.
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Crtpoenue BellecTBa. XUMUYECKast CBsI3b. BUbI XUMUUECKOU CBSI3U (KOBaJICHTHAS
HEeMNoJIApHass M TOJsIpHasi, HWOHHAs, MeTauiyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOUW CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas
CBA3b. BaneHTHOCTh. DneKTpooTpuUaTeNbHOCTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI
Y QHHUOHBI.

BemecTtBa MOJEKYJIAPHOIO W HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BeIECTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB
OT THUIIA KPUCTAIUIMYECKOU PEIIETKHU.

IToHATHE O UCTIEPCHBIX cCUCTEMAX. ICTUHHBIE M KOJUTOMIHBIE pacTBOpbl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMmeHkIaTypa HEOpraHUYECKUX
BEIIECTB. |'eHeTnueckass CBsA3b HEOPraHWYECKUX BELIECTB, IPUHANICKALUX K
Pa3JINYHBIM KJIACCaM.

Xumuueckas peakuus. Knaccudukanus XuMHUeCKUX peakiuii B HEOPraHMUeCKo 1
OpPraHMYECKOM XMMHM. 3aKOH COXPAHEHHs MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLEHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTuMmble
peakiuu. XuMu4deckoe paBHoBecue. MakTopsel, BIUAIONIME HA COCTOSHUE XUMHUUYECKOTO
paBHoBecus. [Ipunun Jle [laTense.

Onextponutuyeckass auccouuanus. CunbHble W cnabble snekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIasA, HEUTpabHas, 1enouHas. [lonamue o 6000poOHOM
nokasamene (pH) pacmeopa. Peakuuu nonHoro oomena. / uoponus Heopeanuueckux u
OpP2aHUYECKUX BeUyecma.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE — peakuuu. [lonamue 06  asnekmponuze

pacniagos u pacmeopos coneu. llpumenenue 21eKmpoausa.

JKCIepUMEHTAJNbHbIE METOAbI M3yYeHHUS BEeIIeCTB U UX NMPeBpPallleHuil

JlemoncTpanusa tabmun «Ileprogudeckas cucremMa XUMHYECKHX anemeHToB [[.M.
MenneneeBay, HU3y4YCHHE MOJICNICH KPHUCTAUNIMUYECKUX pEIIETOK, HAOMIOJCHHE U
OTNHUCaHUE JEMOHCTPAIMOHHBIX W JIa0OPaTOPHBIX OMNBITOB (pa3fioKEHUE TMEPOKCHIA
BOJIOpPOJia B MPUCYTCTBUM KaTAIM3aTOPA, OMPEICICHUE CPEIAbl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAILHOI'O HHIUKATOpPA, PEAKIIMHM HOHHOTO OOMEHA), MpPOBEJICHHUE
MpaKkTH4eCKON paboThl «BiusHue pa3nuvHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKOMN
peaKLm.

PacuéTHble 3agaun
Pacuértel 110 ypaBHEHHSIM XHUMHUYECKUX PEAKIM, B TOM YHUCJIE TEPMOXUMHUYECKUE
pacy€ThI, pacU€ThI C UCITOJIb30BAHUEM MOHATHUSA «MACCOBAS J0JIS BEIIECTBAY.
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Heopranuuyeckasi Xumus

Hemeramnel. Ilonoxenne nemeraiuioB B Ilepronnyeckor CUCTEME XUMHUYECKHX
anemenToB J[.M. MenaeneeBa u 0cCOOEHHOCTH CTPOCHHS aTOMOB. DU3NYECKUE CBOMCTBA
HEMETAJJIOB. AJUIOTPOIMS HEMETa/UIoB (Ha mpuMepe Kuciopona, cepbl, docdhopa u
yriiepona).

XUMHUYECKHE CBOWCTBA BaXHEUIIMX HEMETAUIOB (Tallor€HOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COCIUHEHHUH (OKCHIOB, KHCIOPOJCOASPKAITNX
KHCJIOT, BOJJOPOJHBIX COCTMHEHU).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCMHEHUN.

Meramnbl. Ilomoxkenue wetaiwuioB B llepuoguyeckor CUCTEME XHMHUYECKUX
anemeHToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
metauioB. OOmme  ¢usmueckue cBoiicTBa MerauioB. CIUlaBel  METaJJIOB.
DIIEKTPOXUMHUYECKUN Al HAMPSHKEHUN METAIIJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIJIOB (HATPHM, KA, KaJdbIllUid, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue crnocoObl MOMydeHUs: MeTauioB. Memannypeus. Kopposus memannos.
Cnocobuvl 3auyumsl om xopposuu. lIpuMeHeHne METANIOB B OBITY U TEXHUKE.

JKCHepPUMEHTAJbHbIE METOAbI H3yYeHUS BellleCTB U UX NMPeBpPalleHnil

N3yuenue xomekiun «MeTamibl U CIUIaBbD», 00pa3loB HEMETAUIOB, pelICHUE
HKCIEPUMEHTANBHBIX 3a/a4, HaONIOJECHUEe ¢ OMNHUCAHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOICHCTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMU KHUCIIOT
U 1IEJI0YEeH, KaueCTBEHHbIC PEAKIIMK Ha KATHOHBI METAJIJIOB).

PacuéTrHble 3agaun

Pacuétel maccel BemiecTBa WiIM 00bEMa Ta30B 110 H3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJTHOTO U3 YUACTBYIOUIMX B PEAKIIMU BEILIECTB, pacU&ThI
Macchl (00BEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJJHO U3 BEIECTB
MMEET NPUMECH. XMMHUS U KU3Hb

Ponp xumunm B 0OeCreYeHHUHM SKOJOTMYECKOM, HIHEPreTUUYECKOM U MHUIIEBOU
0€30MacHOCTU, Pa3BUTUU MEIULIMHBL. [IoHsATHE O HAyYHBIX METOJIaX MO3HAHUS BEILECTB
Y XUMUYECKUX PEaKIUU.

[IpencraBienuss 00 OOIIMX HAYYHBIX MNPHUHIIMIIAX MPOMBIIIICHHOTO MOJYy4YCHUS
BaKHEUIIIMX BEIIECTB.

YenoBek B MUpE BEMIECTB U MATEPUAIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPUAIIBI,
KOHCTPYKLIIMOHHBIE ~MaTe€pualbl, KpacKd, CTEKJIO, KEpaMuKa, MaTepUAIbl JUJIA
AIIEKTPOHUKH, HAHO MaTepHUasbl, OPraHUYECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuMHSIT W 3JI0pDOBbE UEIIOBEKA: MpaBWiIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBwiia OE30MACHOTO HCIIOJIL30BaHUS TNperapaToB OBITOBOM XUMHUU B

MMOBCEIHEBHOM KU3HU.
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Me:x npeaMeTHbIE CBS3H

Peanuzauus Mex NpeIMETHBIX CBSI3€d NMPHU M3YyYEHUH OOUIe MU HEeOpraHW4YecKOn
xumun B 11  Kimacce oOCylIecTBIs€TCA 4e€pe3 HCMIOJIb30BAHME KAk  OOLIUX
€CTECTBEHHOHAYUYHbIX TMOHATHM, TAaK W IOHATUMH, SBIIAIOLIMXCSA CUCTEMHBIMM IS
OTJEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAyYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalMu3, CHHTE3, KilaccU(pUKalus, MNePUOAUYHOCTb, HAONIOJCHUE, SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®u3suka: MaTepus, JHEPrus, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaZMoOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIECTBA, (PM3MUECKUE BEIMYMHBI U €IMHMIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucremMa, ouochepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHbI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpasbl, TOpPHbIE MOPOAbI, MOJE3HbIE MCKOMAeMble, TOILIUBO,
pecypcehl.

TexHoymorus: XuMHYECKas MPOMBIIUICHHOCTb, METAJUIYPIUs, NPOU3BOACTBO
CTPOMTENIBHBIX ~ MAaTEPHUANIOB,  CEIbCKOXO3SMCTBEHHOE  IIPOM3BOJCTBO,  IHILEBAs
POMBIIIJIEHHOCTb, bapmaneBTHYECKast MTPOMBIIIEHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHX  IPEnaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHasoB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTD, HAHO TEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMHUCS
nporpamMm cpeaHero ooOiero o0pa3oBaHHs (JUYHOCTHBIM, MeTa MPEAMETHBIM U
npeaMeTHbeiM). HaydHo-MeToauyeckoil OCHOBOM it  pa3pabOTKU  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEJHEro OOIIero 00pa30BaHUs ABISETCS CUCTEMHO
NEeATEeIIbHOCTHBIN MOIXO/I.

B cooTBeTcTBHM C CUCTEMHO-/IEATETLHOCTHBIM MOJX0/IOM B CTPYKTYpP€ JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMeTa « XUMHsS» Ha YPOBHE CpeaHero ooOmero o0pa3oBaHus
BBIJICJICHBI CJIETYIOLIUE COCTABIISIOLIME:

OCO3HaHHE OOYYalOIUMUCS POCCUMCKOM TPaKIAHCKOW HUJIEHTUYHOCTH —

TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTA M CAMOOTIPE/ICIICHHUIO; HATMINE
MOTHUBAIIMU K 00YUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM TIMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W UCTOPUICCKUX TPATUINI 0a30BOI HAYKW XUMHH; TOTOBHOCTh U
CIIOCOOHOCTh OOYYarOIMXCSl PYKOBOJCTBOBATHCS B CBOEH IEATEILHOCTH IIEHHOCTHO-
CMBICIIOBEIMH ~ YCTaHOBKaMH, TMPHUCYIIUMH IIEJIOCTHOH CHCTEME XHUMHUYECKOTO
o0pa3oBaHMsl; HaJUYHME TPABOCO3HAHUS DSKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTHU
CTaBUTH IEIN

U CTPOUTD )KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE PE3yNIbTATHl OCBOEHUSI MPEIMETA « XUMHUS» JTOCTUTAKOTCS B €IUHCTBE
y4eOHOM U BOCHHUTATENHHON JESITEIHBHOCTH B COOTBETCTBUU C TYMAHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU M HJI€aJIaMU POCCHMCKOTO
I'PaKJIAaHCKOTO OOIIeCTBA, MPUHITHIMU B OOIIIECTBE HOPMaMH M IIPaBUJIaMH TTOBEICHUS,
CIIOCOOCTBYIOIIUMH TMPOIIECCaM  CaMOIO3HAHMS, CaMOPAa3BUTHSI M HPABCTBEHHOTO
CTaHOBJICHHUSI JINYHOCTH O0yHarOIIUXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOCHHMSA  NpeAMeTa  «XHMHUS»  OTPaXaroT
c(hOPMUPOBAHHOCTh  OIBITA TO3HABATEIBHOW W  NPAKTUYECKOH  JIESITEIBHOCTH
00yyUaromuXcs Mo peanu3aluy MPUHATHIX B 00IIECTBE LICHHOCTEH, B TOM YKCJIE B YaCTH:
1) rpaxaaHCKOIr0 BOCIIMTAHMS:

OCO3HAaHMS O0YYAIOIMIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sS3aHHOCTEH,
YBaXEHUS K 3aKOHY M NPaBOMOPSAIKY; MPEIACTaBICHUS O COLHUAIbHBIX HOpMax H
IpaBUiIaxX MEKIMYHOCTHBIX OTHOILIEHUN
B KOJIJIEKTUBE; TOTOBHOCTHM K COBMECTHOM TBOPUYECKOW MAESITENIbHOCTU IMPHU CO3JIaHUU
y4eOHBIX
IPOEKTOB, PEHICHUH y4eOHBIX M IMO3HABATEJIbHBIX 3aJ1a4, BBIIOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB;
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CITOCOOHOCTH TOHUMATh U IMPUHUMATh MOTHUBBI, HAMCPCHU, JIOTUKY U apPTYMCHTbI

APYTHUX IIPH aHAJIU3EC Pa3JIMIHBIX BUI0B y‘lC6HOﬁ JACATCIBHOCTH,
2) NaTPpUOTUYECCKOIo BOCIIMTAHUSA:

LIEHHOCTHOI'0 OTHOILLIEHHS K UCTOPUYECKOMY U HAYyYHOMY HACJIEAUIO OT€YECTBEHHON
XUMUH; YBAKEHUS K MPOIECCY TBOPYECTBA B O00OJACTH TEOPUM U MPAKTUYECKOIrO
IIPUMEHEHUS XMMHUHM, OCO3HAaHUA TOTO, 4YTO JOCTHKEHUS HAyKH €CTh pPE3yabTaT
JUTUTENbHBIX HAOJIOIEHUH, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO
TpyZAa Y4YEHBIX U IIPAKTUKOB; MHTEpPECa U I03HABATEIIbHBIX MOTHUBOB B IIOJYy4YCHUU U
MOCJIEYIOLIEM aHAJIN3E

UH(pOpMAaIK O EPEAOBBIX JOCTUKEHUSAX COBPEMEHHONW OTEUECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;
CIIOCOOHOCTH OILIEHUBATh CUTYaIlUU, CBSI3aHHBIC C XUMUYECKUMH SIBJICHUSIMHU,

Y IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYNKHU CBOUX TOBAPUILIEH C
MMO3UINI

HPABCTBEHHBIX U NIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBHUM 3TUX IIOCTYIIKOB;
4) popmMupoBaHHs KYJbTYPHI 310POBbS:

MOHUMAaHHMS [IEHHOCTEH 3/J0pPOBOT0 M 0€30MacHOro o0pasa JKU3HU, HEOOXOAUMOCTH
OTBETCTBCHHOTO OTHONIICHHS K COOCTBEHHOMY (U3HYECKOMY M TIICHXHYCCKOMY
3JI0POBBIO; COOJIOICHUS MMPaBUIT OE30TIaCHOTO OOPAIIICHHSI C BEIIECTBAMU B OBITY,
MIOBCEJIHCBHON JKM3HU M B TPYJOBOHM JEATCILHOCTH; TOHUMAHUS IIEHHOCTH IPaBHII

WHAMBUIYAIBHOTO U KOJJICKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CHUTYalHAX, YIPOXKAIOIIMX 370POBbI0 M JKHU3HHM JIIOJCH; OCO3HAHUS

MOCIICACTBUI W HENIPHUSTHS BPEAHBIX MPUBBIUCK (YIIOTPEOICHHSI

aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);
5) TpyaA0BOro BOCIMTAHMS:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIIE0BATENbCKON e TEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOW M JPYrMX BUJAX JEATEIbHOCTH; YCTAaHOBKU Ha
aKTHUBHOE y4acTHe B PEIICHUH NMPAKTHUECKUX 3a/1a4 COLUAIbHOM
HalpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl); MHTEepeca K IMPaKTUYECKOMY
M3y4YEeHHIO Podeccuil pa3mMyHoro posja,
B TOM YHCJI€ Ha OCHOBE IPUMEHEHUS PEAMETHBIX 3HAaHUH 110 XUMUHU; YBAKEHUS K TPYAY,
TIOASAM TpyJa M pe3yibTaTaM TPYIOBOW JESTEIbHOCTH; TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY MHAMBUAYAJIBHOM TpaekTopuu oOpa3oBaHus, OyAywed mnpodeccun u
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peanu3anuyu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEH OOIIIECTBA;
6) 3K0J10rH4eCcKOro BOCIMTAHMS:
AKOJIOTMYECKH 11e71eCO00pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY
CYIIIECTBOBAHMS KU3HHM Ha 3eMJie; MIOHUMAaHHMsI TJIO0ABHOTO XapaKTepa KOJIOTHUIESCKUX
npo0JieM, BIUSHUS

9KOHOMHNYCCKUX ITPOHCCCOB HA COCTOSHHUC HpHpOI[HOﬁ )41 COHHaJIBHOI;'I CpCabl; OCO3HAHUA
H€O6XOI[I/IMOCTI/I HWCHOJIb30BAHUS JOCTYKCHUN XUMUM JIJIs pEeUICHUA

BOIIPOCOB PAIlMOHAIILHOTO MPUPOIONOIB30BAHMS; AKTUBHOTO HEMPUATHUS JIEUCTBHA,
NPUHOCAILIMX BPeJ OKPYKaroIIel mpupoIHoi
cpele, YMEHHs TPOTHO3UPOBATH HEOJIArONPHUATHBIE HSKOJIOTHUYECKHE IOCIEICTBUS
NpEeANPUHAMAEMBIX ~ JCHCTBUA ©W  TPENOTBpaliaTh WX; HaJIUYWsl  PA3BUTOTO
HKOJIOTUYECKOTO  MBIIUICHUS, OJKOJOTMYECKOW KyJIbTYphI, ONbITa ACSTEIHHOCTU
IKOJIOTUYECKON HANpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMH B TIO3HABATEIHHOM,
KOMMYHHUKATHBHOW W COLMAIbHOW TMpPaKTUKE, CIHOCOOHOCTH M YMEHHUS aKTHUBHO
MIPOTHUBOCTOSITH UACOIOTUH XeMOdoOHH;
7) UEHHOCTH HAYYHOI'O NMO3HAHMS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKH; TOHUMAaHHMS CTICIIM(PUKA XUMHUH KaK HAYKH,
oco3HaHus e€ posr B HOpMUPOBAHUH

pallMOHAJILHOTO HAy4YHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO MpEACTaBiIeHUs 00
OKPYXaIOLIEM MHUPE KaK O €QUHCTBE MPUPOJBI U YEIOBEKA, B MO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH M peHmIeHHH MpoO0JeM COXpPaHCHHUS IPHUPOJHOTO PABHOBECHS;
yOSKIEHHOCTH B 0COOON 3HAYMMOCTH XHMHHM JJISI COBPEMEHHOW IHUBUJIM3AIUMU: B €&
TYMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOM pOJM B CO3JAaHUM HOBOM 0asbl
MaTepUaNbHONW KYJIbTYphI, PEIICHUU TIJIO0AJbHBIX MTPOOJEM YCTOWYMBOIO Pa3BUTHUS
YeJI0BEUYCCTBA — CHIPhEBOM, SHEPICTHICCKOM, ITUIIEBOM 1 DKOJIOTHUECKOM 0€301acHOCTH,
B Pa3BUTUHM MEIUIIUHBI, O00CCIEUYEHUHU YCIOBUM YCHEIIHOTO TPyJa M 3KOJIOTHYECKH
KOM(OPTHOM >KU3HU KaXKJOr0 4jieHa OOIIECTBA; €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH:
MMOHUMAaHHS CYIIHOCTM METOJIOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CITOCOOHOCTH HMCIOJIB30BaTh MOJyYaeMble 3HAHMS JJIs aHaM3a U OOBSICHCHUS SBICHUI
OKPYXKAIOIIEro MHUpAa M TPOUCXOASAIMX B HEM M3MEHEHWH, YMEHMS JelaTh
000CHOBaHHBIE 3aKJIFOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCSA JIAHHBIX C
IEAbI0  TOJYYEHUS  JOCTOBEPHBIX  BBIBOJOB;  CIIOCOOHOCTH  CaMOCTOSITEIHHO
MCII0JIb30BaTh XUMUYECKUE 3HAHUS JJIs1 PEIICHUS
npoOjieM B pealbHBIX >XU3HEHHBIX CHUTyallUMsX; HHTEpeca K

MO3HAHMIO U UCCIIE0BATENBCKON AEATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY OO0pPa30BaHUIO U CAaMOOOPA30BAHMUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUU MO XWUMHUH B COOTBETCTBHHU C KM3HECHHBIMU
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NOTPEOHOCTAMHU; HMHTEpeca K OCOOCHHOCTSM TpyAa B  pa3iMYHbIX cdepax
npodeccuoHaIbHON

JNEATCIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpeaMeTHbIC PE3yIbTaThl OCBOCHHS YU€OHOTO MpeMeTa « XuMUs» Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE IS dhopMupoBaHUS MHPOBO33PCHUS oOyyJarommxcs
MEXAUCITUIUIMHAPHBIC  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPaKaOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MUpa U CHCITU(PUKY METOA0B ITO3HAHHMS, HCIIOIb3YEMbIX
B ©CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBIICHHUE, MPOIECC, CHCTEMA,
Hay4IHBIM (DaKT, MPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, HUCCIICIOBAHHE,
HaAOJIFOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC YUeOHbBIC ACHCTBUS
(mo3HaBaTebHBIC, KOMMYHHUKATUBHEIC,
peryIsaTHUBHEIE), obecnieunBatome (GopmupoBanue (HyHKIIMOHATLHOW TPAMOTHOCTH H
COITMAJILHON KOMIIETEHIIMM OOYYaroIIMXCsl; CIIOCOOHOCTh 00YYaOIIMXCSl UCIIOIb30BaTh
OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIE ICHCTBUS B TTO3HABATEIILHON U COIMAIBHON TTPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHNE YHUBEPCAITBHBIMHU YUCOHBIMHU
M03HABATEJILHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBHUS
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITENIHO (DOPMYITUPOBATH U aKTYAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; ONPEAECIATh LEIH ACATEIIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX
JIOCTHKCHMS,

COOTHOCUTH PE3YJIBTATHI ACATEIBHOCTU C MOCTABICHHBIMU LIEIAMU; UCIOJIB30BATh IIPH
OCBOCHUU 3HAHUU IPUEMBI JIOTUYECKOI'O MBIILIJICHUS — BBIAECIATH XapaKTEPHBIE IPU3HAKU
MOHATHN M YCTAaHABJIMBATH UX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIMUE ITOHATHUS
I OOBSICHEHUS OTACNbHBIX (DAKTOB U SIBJICHUI; BBIOUPATh OCHOBAHUS M KPUTEPUU AJIs
KJIaCCU(PUKAIIMU BEIIECTB U XUMHUYECKUX

peaKLunil;

YCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIE CBA3U MEXKIY U3YYaEMbIMU SIBICHUSIMU,
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NIEOYKTHBHBIC, IIO aHAJOTHUH),
BBIABIATh 3aKOHOMEPHOCTM M NPOTUBOPEYUsT B PACCMATPUBAEMBIX SIBICHUIX,
¢opMynupoBaTh BBIBOJABI U 3aKIIOYCHMS; MPUMEHITh B MPOLECCe IO3HAHUS,
UCIIOJIb3YEMbIE B XMMUU CUMBOJINYECKHUE
(3HAKOBBIE) MOJIENH, PEOOPA30BBIBATH MOJEIBHBIC TPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOJ) 371eMeHTa, XUMHUYecKas (opMylia, ypaBHEHHE XUMUYECKON peakuuu — Mpu
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peleHn y4eOHBIX TMO3HABAaTENbHBIX U MPAKTUYECKUX 3a]ad, MPUMEHATh Ha3BaHHbBIC
MOJICTIbHBIE MPEACTABICHUSA [ BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX
BEIIECTB U XUMUYECKHUX PEAKIIHM.

ba3oBble ucciaenoBarelbCKHe J1eCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIIHil;
dbopMynupoBaTh 1ENM W 3aJa4d HUCCIEJIOBAHMS, WCIOJb30BaTh IOCTABICHHBIE U
CaMOCTOSATENIbHO C(POPMYyJIHUPOBAHHBIE BOMPOCH B Ka4y€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI Jis1 ()OPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYyXJICHUH; BJIAJETh HABBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATH YMEHMsI HaONM0IaTh 3a XOAOM Ipoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (popMyIHpoBaTh 000OUIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTHU pPE3YJbTATOB MCCIEAOBaHUSA, COCTaBIISITh
000CHOBaHHBIM OTYET O MpojeNaHHON paboTe; MpPUOOpETaTh OMbBIT YUYEHUYECKOU
UCCJIeI0BATENbCKON U TPOCKTHOM JIEATETbHOCTH,

IPOSBIISTH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIbHOMY IMOUCKY METOJOB PEIIEHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3IMYHbIX METOJOB TO3HAHUSI.

Pabora c nundopmanmueii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UICTOUYHUKAX WH(DOpMAIuK (HAyYHO-TIOMYJISIpHAS
JUTEpaTypa XMMUYECKOTO COAEpKaHus, CIpaBOYHbIE TocoOusi, pecypchl HTEepHETA),
aHATM3UPOBATh HH(POPMAIIMIO PA3IMYHBIX BUIOB U (DOPM MpECTaBICHUSA, KPUTHICCKU
OIICHUBATh €¢ JIOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTH, (OPMYIUPOBATH 3alPOCHl U
MPUMEHSThH PA3IMYHbIC METO/IBI TIPH TMOUCKE B 0TOOpE
uH(popmaIu, HEOOXOJUMOM NIl BBIMOJHEHUs Y4E€OHBIX 3a/lay ONpPEAeNEHHOIO THUIIA;

MpUOOPETATh OIBIT UCTIOJIB30BaHMUS HHHOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUA W  PA3NUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIBHO BBIOMPATH
ONTUMAaJIbHYIO0 POpMY MpecTaBIeHUs HH(DOpMaAUU
(cxeMbl, rpaguKu, AMarpaMMbl, TaOJIHIIbI, PUCYHKU U JIPYTHE); UCIOIb30BaTh HAyYHBIN
SI3bIK B KAYECTBE CPEJICTBA MIPU pabOTE ¢ XUMHUUECKOMN
uH(pOpMaIEii: MPUMEHSATh MEXKIPEIMETHBIC ((PU3NUECKIEe 1 MATEMATUICCKUEC) 3HAKU U
CUMBOJIBI, JOPMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY; UCIIOIH30BaTh U MPe0oOpPa30BhIBATh
3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATJISTHOCTH.

KoMMyHHKaTUBHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiicTBUS:

3aJ1aBaTh BOIPOCHI MO CYILIECTBY 00CYK/1aeMOI TEMBI B XOJI€ THAJIOTa
W/WIM  JTUCKYCCUHM, BBICKAa3blBaThb HJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJIHEHHS TPEAJIOKEHHOM 3a/layd; BBICTYNATh C Ipe3eHTaluen
pe3yibTaTOB IMO3HABATENILHOM JI€ATENIbHOCTH, IMOJYYEHHBIX CAMOCTOSITEIBHO WM
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COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
NPaKTUYECKON pabOThl MO MCCIAEAOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pealu3aluu
yueOHOro mpoekta U (OpMyIHpOBaTh BBIBOJIBI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUM TyTEM COIIACOBAHUS MO3ULIUN B X0J1€ OOCYKIACHHSI 1 OOMEHa MHEHUSIMU.
PerynsiTuBHbIE YyHUBEPCAJIbHbIE Y4eOHBIE JEHCTBHUS CaMOCTOSTEIHHO
IUIAHUPOBATh | OCYLIECTBIATh  CBOK [MO3HABATEIIbHYIO JESTENbHOCTb,
ompenenss €€ IMend M 3a7auyd, KOHTPOJIMPOBaTh U 1O Mepe HeoOXOIUMOCTU
KOPPEKTUPOBATh IPEAJaraéMblii aJIrOPUTM JEUCTBUN IpPHU BBINOJIHEHUU YUYEOHBIX U
UCCJIEeI0OBATENbCKUX 3aa4, BIOMpaTh Haubosee 3(pPeKTUBHbINA CIOCOO MX pPEHIeHUs C
y4€TOM TIOJyYE€HHs] HOBBIX 3HAHMM O BEIIECTBAX M XHUMHYECKHX pPEaKUUsAX;
OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U

CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenmeTHBIE PE3YNBTATHI OCBOCHUS Kypca «OpraHudeckast XUMUsD OTPAKAKOT:
CdopMupoBaHHOCTH MPEJCTABICHUN O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBICHUM MPUPOABL, B (POPMUPOBAHUU
MBIIIJIEHUS. W KyJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIMMON
JUISL PElIeHUs] MPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JO0POBBIO M NPUPOJHOU CpEAE; BIAAECHUE CUCTEMOUW XUMHUYECKUX 3HAHUM,
KOTOpasi BKJIKOYAET: OCHOBOIIOJIATAr0IINE
HNOHATHUA (XMMHYECKHH 3JEMEHT, aToM, 3JEeKTpOHHas o000Jiouka aToMa, MOJIEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUILIATENILHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpalll€HHas ), MOJIb, MOJISIpHASL Macca, MOJISIPHBIA 00bEM, YTIIEPOIHBIN
CKeneT, GyHKIMOHaIbHAas TPyIa, paJauKall, U30Mepusl, U30Mepbl, TOMOJIOTUYECKHM Psi,
TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOJA M a30TCOIAEpKALIUE COCAUHEHHs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUsl oprannyeckux BeuiectB A.M. byTiepoBa, 3aKOH COXpaHEHHs] MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAaHUS NPUYMHHOCTU M CUCTEMHOCTHM XMMHUYECKHX SIBJIICHHIA,
(dakTo JOrMyecKre CBEJAEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHMHM U O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX OPraHMYECKUX BEUIECTB B OBITY M NPAKTUYECKON
JesTeNIbHOCTH YesoBeka; COPpMUPOBAHHOCTh  YMEHUM BBISIBJISITh  XapaKTEpPHbIE
NPU3HAKA TOHSATHUH,
yCTaHaBJIMBAaTh HMX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHSATUS  IPH
ONMCAaHWHM COCTAaBa, CTPOCHUS W NPEBPALICHUA OPraHUYECKHX COCIUHECHMM;
ChopmupoBaHHOCTH YMEHUN UCTOIB30BaTh XUMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOM) POPMYIT OpraHMYECKUX
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BCHICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX pCaKHHﬁ, HU3roTaBJInMBATh MOZACINU MOJICKYJI
OpraHN4YCCKHX BCIICCTB IJIS MITIOCTPAIMU NX XUMHUYCCKOI'0 U

IPOCTPaHCTBEHHOro  crpoeHusi; ChopMHUPOBAHHOCTP  YMEHHMHM  yCTaHaBIIMBAaTh
NPUHAAJICAKHOCTh U3YYEHHBIX OPraHUYECKHUX BELIECTB MO UX COCTABY U CTPOCHHIO K
onpenenéHHOMY  KJIacCy/TpyIlIe  COE€IMHEHUWA  (YIJIEBOJOPOAbL,  KHUCIOPOA H
a30TCOJIEpPKAILINE COEIUHEHHUs, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTb UM
Ha3BaHua 1o cuctemarnueckoil HomeHkinarype (IUPAC), a Taxxke mNpUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTACIbHBIX OPraHWYECKUX BEIIECTB (ITHICH, NPOIUIIEH,
alleTUJICH, OSTUJICHIIUKONb, TJIMLEPHH, (EeHOd, QOopMaNbIerua, aneTalIbIeTH]I,
MypaBbUHAsl KUCJIOTA, YKCYCHas KHCIIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIIOTA,
IJII0KO3a, (pyKTO3a, Kpaxmall, LeIojo3a, ImuuuH); CpopMHpOBaHHOCTH YyMEHUS
ONpeaeNsITh BUIbl XUMUYECKON CBA3U B OPTaHUYECKUX

coequHEHUsX (oauHapHble W KpaTHblie); ChopMHpOBAaHHOCTH yMEHHSI MPUMEHSTH
IIOJIO’KEHUSI TEOPUU CTPOSHMSI OpraHrueckux BeuectB A.M. bytiepoBa 11t 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS] MACChI
BELECTB; C(HOPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pU3ndecKue
Y XMMUYECKHE CBOMCTBA TUIIMYHBIX ITPEACTABUTENICH PA3ITMYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB (METaH, dTaH, ATHJICH, TPOTUJICH, alleTHIeH, OyTaaueH-1,3, metunoyraauenl,3,
OCH30JI, METaHOJ], J3TAHOJ, OJTWICHIJIMKOJb, TJIUUEPUH, (EHOJN, aleTalbJIeru,
MypaBbUHAasl U YKCYCHasl KHCJOTBI, IJIFOKO3a, KpaxMmaj, LEJUIK0JI03a, aMHUHOYKCYCHAas
KHCIIOTAa), WJUIFOCTPUPOBATh TE€HETHUYECKYH) CBA3b MEXAY HUMH YPAaBHEHUSMHU
COOTBETCTBYIOIIMX XMMMUYECKHUX PEAKLHUI C MCIOJIB30BAHUEM CTPYKTYPHBIX (OpPMYJ;
c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOJHOTO

ChIpbs (HE(QTh, MPUPOIHBIA ra3, yrojp), COCOObI WX MEpPepabOTKH U MPAKTHUYECKOE
OPUMEHEHUE MPOAYKTOB MepepaboTKu; CHOPMHUPOBAHHOCTH YMEHHHM MPOBOJIUTH
BBIUMCJIEHHUS] IO XUMUYECKUM YpPaBHEHUSAM (Macchl, 00bEMaA, KOJUYECTBA MCXOJHOTO
BELLECTBA WM MTPOJIyKTa PEAKIIMHU 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3
UCXOJHBIX BEUIECTB WJIU MPOIYKTOB PEAKINH); CHOPMUPOBAHHOCTh YMEHHUI BIIAJIETh
CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOrO MO3HAHMSI, UCIIOJIb3YEMbIX B XUMUHU
Opy  M3Y4YEHUH BEHIECTB U XUMHUYECKMX sBJICHUN (HaOMoneHHe, HW3MEpEHHUeE,
HKCIIEPUMEHT, MOJIEIUPOBAHKE), MCIOJb30BaTh CHUCTEMHbIE XMUMHUYECKUE 3HAHUS IS
NPUHATHUS PEIIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMHU U
UX IMpUMEHEHHEM; CHOPMHUPOBAHHOCTb YMEHHUM CcOOJIOAaTh MpaBuUia IOJIb30BAHUS
XUMHUYECKOHN MOCY10i U 1a00paTOpHBIM 000PYIOBAaHUEM, a TAK)Ke MpPaBUIa OOpallleHUs
C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU TO BBIMOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUM IUIAHUPOBATh U  BBINNOJIHATH
XMUMHYECKUN 3KCIEPUMEHT (IIPEBpALICHHs] OpPraHMYECKUX BEILECTB NPU HAarpeBaHMH,
NOJIyYeHHE ATUJIEHA U M3YyYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIMU OPraHUYECKHX
BEILLECTB, JEHAaTypalus O€JKOB IpU HarpeBaHWUM, LIBETHbIE peEakUWU OEJIKOB) B
COOTBETCTBUM C IMpaBWJIAMU TEXHUKHU OE30MAaCHOCTH MpH OOpallleHuHU C BELIECTBAMU U
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7ab0paTOpHBIM  O0OpYJOBAaHMEM,  MPEACTABIATH  PE3ydbTaTbl  XUMHUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEakUuid U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB;

ChopmMupoBaHHOCT ~ YMEHUW  KPUTHUYECKH  aAHAIM3UPOBATh  XUMHUYECKYIO
uH(OpMAIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpECTBa MACCOBOM MHGMOpMALIHH,

Hutepnet u npyrux); ChopMUPOBAHHOCTh YMEHUN COONIOAATH MpaBUjia SIKOJIOTUIECKU
1eJIeCO00pa3HOTro

MOBEJICHUS B OBITY U TPYJOBOM JNESITEIHLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karolel MNpUPOTHOM Cpebl, OCO3HABATh OMACHOCTH BO3JCHCTBUS Ha IKUBbBIC
OpraHu3Mbl ONPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cmbica nokasaresns [1/1K,
MOSICHATh Ha TpUMEpax CIOCOObl YMEHBIIEHUS W MPEJOTBpAIEHUS WX BPEIHOIO
BO3JICHCTBUSI Ha OpraHuW3M YeJIOBEKa; [ OOYy4YallIMXcsi C OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU 3JIOPOBbSI: YMEHHE NPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHHWS BEIIECTB U XUMUYECKUX SIBICHUMN; JUIsl CIEMbIX U CIA00BHUIASIINUX
oOy4Yaromuxcsi: yMEHUE UCIIOIb30BaTh pelbedHO

TOYEUYHYI0 cucTteMy o0o3HaueHui JI. bpaiins 1uist 3anucu XUuMU4ecKuX (GopMyI.

11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIMas W HEOpraHWYecKas XUMUSD»
OTpPaXaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOM COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUHU SIBJICHUI MPUPOJIbI, B
GbopMUPOBAaHUU MBIIUICHUSI U KyJAbTYpbl JHMYHOCTH, €€  (PYHKUMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pPELIEHUS MPaKTUUYECKHX 3aJady U HKOJIOTMYECKU
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M TPHUPOAHON cCpefe; BIiaJIeHUE
CUCTEMON XMMHYECKUX 3HAaHUW, KOTOpass BKIIOYAET: OCHOBOMOJIAralollue MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- DIEKTPOHHBIE OPOUTAIIN ATOMOB,
WOH, MOJIEKYJIAa, MOJIb, MOJIIPHBIA  00BEM, BaJICHTHOCTb,
AIIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHas,
MOHHAsl, METAJUTMYECKas, BOJOPOJIHASA), KPUCTAINIMYECKAs PEIIETKA, TUIIbl XUMHUECKUX
peakuuid, pacTBOp, JIEKTPOJIUTHI, HEIJEKTPOJIUTHI, FNEKTPOJUTHUECKAS AUCCOLIMALIMS,
OKHUCJIUTEIb, BOCCTaHOBUTENIb, CKOPOCTh  XUMHUYECKOU peakiuu,
XUMUYECKOE PABHOBECHUE);  TEOPHUH u 3aKOHBI (Teopus
ANEKTPOJUTHYECKON  JUcCcOolManuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3akoH
COXpPAHEHUs MAacChl BEIECTB, 3aKOH COXPAHEHHMS W MPEBPALICHUS HSHEPIUU MpHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  S3bIK  XHMHH,
MHUPOBO33PEHYECKHUE 3HAHMS, JIeKalllMe B OCHOBE [OHHMMAHHS TPUUYUHHOCTH U
CUCTEMHOCTH XMMUYECKHUX SBJIICHUI, (PAKTO JOTMYECKHUE CBEJEHUS O CBOMCTBAX, COCTABE,
NOJyYeHUU W 0e30IaCHOM MCIOJIb30BAaHUM BaXKHEMIIMX HEOPraHUYECKUX BEUIECTB B
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OBITY M MPAKTUYECKON JIEATEIbHOCTH YeJoBeKa; CPOPMUPOBAHHOCTD YMEHHUI
BBISIBJISITh  XapaKTEPHbIC MPU3HAKU  TIOHATHM,

YCTAHABIMBAaTh HMX B3aUMOCBS3b, HCIIOJb30BATH COOTBETCTBYIOLIME TOHATHS NPHU
OINMCAHUN HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUY;

c(OPMHUPOBAHHOCTh ~ YMEHHUH  HMCIOJB30BaTh  XUMHUYECKYI0  CHMBOJIUKY

JUISL  COCTaBJICHUS dopmyn  BemectB U YPaBHEHUN XUMHUYECKUX
peakuuii, cucremaruyeckyro HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJIEIbHBIX HEOPTAHUYECKUX BELIECTB (yrapHbIi ra3, yrieKuciblii ra3, aMMHaK, raiméHas
U3BECTh, HeramiéHas U3BECTh, MUTHEBASI COMAA, MUPUT U APYTUe); CPOPMUPOBAHHOCTD
YMEHHI OMNpeNeisaTh BAICHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAS, MOHHas,
MeTaJuIn4ecKasi, BOJOPOJIHAs) B COCAMHEHUSAX, THUN  KPUCTAUIMYECKOU
pEelIETKN KOHKPETHOIO BElIeCTBA (aTOMHAas, MOJIEKYJISIpHAs, HOHHAs, METaJUINYeCcKasi),
XapakTep  cpelbl B BOJHBIX  pacTBOpax  HEOPraHWYECKUX  COEAUHEHUN;
c(OPMHPOBAHHOCTh YMEHHMI YCTAaHABIMBATH MPUHAJICKHOCTh HEOPraHUYECKUX
BEIIECTB MO HX COCTAaBY K OMNpPEIEIEHHOMY KIAcCy/TpyIIe COEAMHEHUU (MPOCThIe
BEIIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAHMS, KHUCIOTbI, aM(OTEepHbIE
TUIPOKCHUIBI, COJIN); CPOPMUPOBAHHOCTH YMEHUN PACKPBIBATH CMBICI IEPUOUYECKOTO
3akoHa J[.MI. MeHngenmeeBa M JEMOHCTPUPOBATH €ro0  CHUCTEMATU3HMPYIOLLYIO,
OOBSCHUTENBHYI0O M TIPOTHOCTHYECKYIO (YHKIHH;  CPOPMUPOBAHHOCTh yMEHUU
XapaKTepU30BaTh dJEKTPOHHOE CTPOECHHE AaTOMOB XUMHYECKUX JJIEMEHTOB 14
nepuonoB Ilepuoanyeckoir cucremsl xumMuueckux diaeMmeHToB .M. MeHnneneesa,
UCIIOJIb3YsI IOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE
YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB
U UX COEAMHEHUN MO mepuoaaMm M rpynmnam l[leproanyeckoil cuCTeMbl XMMUYECKUX
anementoB J[.MI. MenaeneeBa; cHOPMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh
(omuChIBaTh) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECCTB
pa3IMYHBIX KJIACCOB,  ITOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOU
CBA3U MEKITY HEOPraHUYECKUMU BEILIECTBAMU C MOMOUIBIO YPABHEHHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil; CHOPMHUPOBAHHOCTh yMEHUs
KJIAaCCU(PUIMPOBATh  XUMHUYECKHE peakuuu
N0 Pa3jIMYHbIM MpU3HAKaM (YHUCIYy M COCTaBy pearupyrouux BeLIECTB, TEIJIOBOMY
abdexTy peakuur, H3MEHEHHMIO CTENEHEW OKUCICHHS SJIEMEHTOB, OOpaTUMOCTHU
peakuny, y4acTHIO KaTalu3aTopa); C(pOpMUPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHHUS
peaKkuuii pa3InuHbIX TUIIOB,

TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIIMii MOHHOTO 0OMEHA, yUUThIBas YCIOBUS, MPU
KOTOPBIX 3TU PEaKLUUH UAYT 10 KOHLA;

c(hOPMUPOBAHHOCTh  YMEHHI IIPOBOJAUTH PEAKLMHU, IOATBEPHKIAIOIINE
KA4YECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM

23



nyTEM HOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pPAaCTBOpPaX HEOPraHUYECKHUX BEIIECTB;
c(OPMHPOBAHHOCTh  yMEHUU pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOrO OajlaHca ITUX
peakIuii; chopMHUPOBAaHHOCTb YMEHHUM OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHUYCCKOM
peakuuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMELIECHUS XMMHUYECKOIO paBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3zzaeiicTBus (npunuun Jle IllaTtense); chopmupoBaHHOCTH
YMEHUH XapaKTepHU30BaTh XUMHUUYECKUE MPOLECCHI, JIEHKAIINE
B OCHOBE MPOMBIIUIEHHOTO IIOJYYEHHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKxke
c(OpPMHUPOBAHHOCTH MPEICTaBICHUI 00 00X HAYYHBIX MPUHIIUIIAX U SKOJIOTHYECKUX
npobsiieMax XHMHUYECKOTO IPOU3BOJACTBA; C(HOPMHUPOBAHHOCTh YMEHHMH HPOBOJIUTH
BBIYMCJIEHUS C MCIIOJIb30BAaHUEM IOHATUS «MAaccoBas JOJs BELIECTBA B PacTBOPER,
00BEMHBIX OTHOILIEHUN Ia30B PH XUMUYECKUX PEAKIUAX, MacChl BEIIECTBA WJIK 00BEMA
ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WIM O0bEMY OJIHOTO U3
YYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOrO 3((deKkTa peakiyu Ha OCHOBE 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH; C(HOPMUPOBAHHOCTH
yMEHUN coOJ0aTh MpaBuja MOJb30BaHUS XMMHYECKOW IMOCyA0d M 1ab0paTOpHBIM
o0opy/sOBaHUEM, a TaKKe IpaBHiia OOpAIEHUS C BELIECTBAMU B COOTBETCTBHM C
UHCTPYKIUSIMA ~ TIO  BBINOJIHEHUIO  JIAOOPATOPHBIX ~ XUMHYECKUX  OIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBINOJIHATH XUMUYECKUN SKCHEPUMEHT
(pa3yiokeHue MepoKcra BOJIOPOJa B MPUCYTCTBUU KaTaIU3aToOpPa, ONPEAEICHUE CPEbI
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOIO WHIMKATOPA, BIUSHUE Pa3IU4HbBIX
(aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIUH, PEAKIIMK HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakiuu Ha cynb(dar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHNE
IKCIIEPUMEHTAJIBHBIX 3aJa4 1o TemaMm «Metamis» 1 «Hemeramibny) B COOTBETCTBUH C
IpaBWJIAMU TEXHUKU O€30MacCHOCTH NP OOPALLEHUU C BELIECTBAMHU U JJAOOPATOPHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMUYECKOI'O SKCIEPUMEHTa B (opMme
3aIMCU YPABHEHUM COOTBETCTBYIOIINX PEAKIIUN U
(GOopMyIMpPOBAaTh BBIBOJBI HA OCHOBE 3THX PE3YJbTaTOB; C(HOPMUPOBAHHOCTH YMEHUU
KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO
uHpOpMaIMIO,  MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIK, MHTEpHET U Ipyrux); cHOpMUPOBAHHOCTh YMEHHI COOJI01aTh IPaBUIIA
HKOJIOTUYECKH 1€1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIEATEIHHOCTH B LENSIX
COXpPAHEHUsI CBOErO 3/I0pPOBbSl M OKpYXaroLled MNPUPOJHOM Cpenbl, OCO3HABaTh
ONACHOCTh BO3JICMCTBUS HA KMBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB, MMOHUMAs
cmbicn nokazarens [IJIK, mosicHATe  Ha mnpuMepax cHocoObl YMEHBIIEHUS U
IIPEIOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA; I 00yYaroIMXCs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsl: YMEHHUE IPUMEHSATh 3HAaHUSI 00 OCHOBHBIX
JOCTYIIHBIX METOJaxX IO3HAHMS BEIIECTB M XWMHUYECKUX SBJICHHUM; IJIS CIENbIX U
c1a00BUIAIIMX O0YUYaIOIIUXCS: YMEHUE UCIIOJIb30BaTh PEIbe(PHO
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KonuuectBo OcHOBHBIE BUIbI ACSATEIBHOCTU
pa3ziesioB U TEM [Tporpammuoe conepsxkanue
/11 4acoB oOy4Jaromxcs

y4eOHOro npeameTa

Paznen 1. TeopeTruueckue oc

HOBBbI OpPraHu

YeCcKO XMMHUM

1.1

[Ipeamert
OpPTraHUYECKOMN
xumuu. Teopus
CTPOCHUS
OpraHuYEeCKUX
coequHeHni A.M.
bytneposa

6

[IpeaMeT opraHndecKOr XUMUHU: €&
BO3HUKHOBEHUE, PA3BUTUE U 3HAUYCHUE

B [TIOJIy4YE€HHMH HOBBIX BEIIECTB U
MaTepuasioB. Teopus CTpoeHUs
OpraHnYeCcKuX coenuHeHun A.M.
BytnepoBa, €€ OCHOBHBIE MTOJIOKEHHUS.
CtpykTypHbIe (HOPMYIIbl OPTaHUYECKUX
BelIeCTB. ['oMomorus, nsomepus.
Xumuyeckas CBsI3b B OPraHUYECKUX
COEMHEHNAX: KPaTHBIE CBA3HU, G- U T-
CBSI3U.

[IpeacraBnenne 0  KiIaccupuKauuu
OpraHnyeckux BemecTB. HomeHknarypa
OpPraHUY€ECKUX COCIMHEHUH
(cucrematuueckas) M TpUBUAJIbHbBIC
Ha3BaHMS BAXHEUIINX NPEACTaBUTENICH
KJIaCCOB OpraHUYECKUX BEILIECTB.
JKCIepUMeHTATbHbIE MeTOABI

PackpeiBaTh cMbICIT H3ydaeMbIX
NOHATUH (BBISBISITH UX XapaKTEPHbIE
IPU3HAKH), YCTAaHABIMBATH UX
B3aUMOCBS3b.

[IpuMeHATH MON0KEHUS TEOPUH
CTPOEHHUS OPraHUYECKHUX BEIECTB

A. M. bytnepoBa 115t 00bsICHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHHUS.

Hcnonbs30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpall€HHON) (OpMyJT OPraHUYECKUX
BEILECTB.

Onpenenars BUIbI XUMUYECKOU CBSI3H
(onuHapHbBIE, KPAaTHBIE) B OPraHUYECKHUX
COEIMHEHHUSIX.

PackpsIBaTh poip OpraHuueCKOM XUMUU
B IIPUPOJIE, XapaKTEPU30BATh €€




HU3y4YeHH s BeLEeCTB " 170.¢
NnpeBpaleHn:

» JleMoHCTpanuu:
O3HAaKOMJIEHHUE C 00pa3naMu
OpPraHUYECKUX BEILECTB U MaTepualaMu
Ha X OCHOBE;

OTIBITHI 110 TIPEBPAIICHHUIO
OpraHUYECKUX BEIICCTB MPH
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUC
Y TOPEHHUE).
~ JlaGopaTopHbIE ONBITHI:
MOJICITUPOBAHUE MOJICKYJT
OpraHUYECKUX BEIISCTB

3HAYEHWE B JKU3HHU YEJIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTHUMH
HayKaMH.

HaGnronaTte u onuceiBaTh
JI€MOHCTPALIMOHHBIE OMBITHL; IPOBOJUTH
U OIMCHIBATh TAOOPATOPHBIE OMBITHI U
IpakTUYeCKue padboThI

Hroro no pazneny

Paznen 2. YrieBoaopoabl

2.1 | IlpenenbHbie AJIKaHBI: COCTaB U CTPOCHUE,
YIJI€BOAOPOIBI — TOMOJIOTUYECKUM psifl. MeTaH u 3TaH —
aJKaHbI IIPOCTEUIINE TPEACTABUTENN AJIKAHOB:

COCTaB, XUMUYECKOE CTPOCHHUE,
¢u3nyeckue 1 XuMUYECKHE CBONCTBA
(peaxkuuu 3aMeILeHHs U TOPEHUS ),
HaXO0KJEHUE B IPUPOJE, MMOTYyUYEHUE U
MpUMEHEHUE

2.2 | HenpenenbHble AJIKEHBI: COCTAaB U CTPOCHHUE,
YTJIEBOIOPOIBI: TOMOJIOTUYECKUN Psif. DTHIIEH —

HpOCT@I\/'IIHI/II\/’I MpCaACTaBUTCIIb AJIKCHOB!

PackpsiBaTh cMBICT U3yUYaeMBbIX
MOHSATUM (BBISIBISATH UX
XapaKTEepHbIE TPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
MCII0JIb30BAaTh COOTBETCTBYIOIINE
MOHSATHS TPU ONUCAHUU COCTaBA,
CTPOEHHUS U IIPEBPALLCHUN
OPraHUYECKUX COCAUHECHUM.
Hcnosib30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,




aJIKCHBI, aJIKaJUCHBDI,

COCTaB, XUMHUYCCKOC CTPOCHHUC,
(1)I/ISI/IIIGCKI/I€ 1 XMMHUYECKHE CBOMCTBA

COKpal&HHOM) (hopMys1 OpraHuYECKuX

aJIKMHBI BCILIECTB.

(PeaKHI/II/I TMApUPOBAHN, YcranaBnuBaTh PUHAIC)KHOCTD
raJJorcHupoBaHusd, THApaTalny, BCIICCTB K OIPEACICHHOMY KIaccy
OKHCJICHUS U TIOJIMMEPU3aLINH ) YIJIEBOJAOPOJIOB MO COCTaBY U CTPOEHHUIO,
HaXO0XACHUC B IIPUPOAC, MMOJTYUYCHNUC U Ha3pIBaTh UX
IIPUMCHCHHC. 10 CUCTEMaTUYECKOM HOMEHKIIATyPE;
Ankaauensl: Oytanues-1,3 u IIPUBOJUTH TPUBUAIBLHBIE HA3BAHUS
MeTHIOyTaaueH- 1,3, XuMuaeckoe OTAEIbHBIX MPEICTABUTEIICH
CTPOCHUE, peaKIvs TOJIUMEPU3ALINY, YIJI€BOAOPO/IOB.
npuMeHeHue (I CUHTEe3a Onpenensate BUABI XUMUUYECKON CBA3U
MIPUPOJHOTO U CUHTETUYECKOTO B MOJIEKYJIaX yIJI€BOXOPONOB,
KaydyKa ¥ PE3HHBI). XapaKTEPU30BaATh 3aBUCUMOCTh
AJIKMHEI: COCTaB ¥ 0COOCHHOCTH PeaKLHOHHOH criocoOHoCTH
CTPOCHUSA, TOMOJIOTHYECKUN PS/I. ymeBOﬂOpo{[OB OT KpaTHOCTH
ALeTHITEH — IpOCTEHImHiA KOBAJICHTHOM CBS3M.
MPECTaBUTEIb ATKMHOB: COCTAaB, XapakTepu3oBaTh COCTaB, CTPOCHHE,
XUMHUYECKOE CTPOCHHE, (PU3NUECKUE U NpUMEHEHUE, HPU3NIECKUE U
XMMHYECKHE CBOMCTBA (peakuu XUMUYECKUE CBOMCTBA, BAKHEUIIINE
TUJIPUPOBAHUS, TAIOTC€HUPOBAHMUS, CIOCOOBI MOTYUYCHHS TUTTHYHBIX
TUApATaIluy TOPEHUS ), HAXOXKECHUE MPEICTABUTEIIEN PA3JIUYHBIX KJIACCOB
B IPUPOJIE, IMOJIYYCHUE U IPUMECHEHHNE YTJIEBOJIOPOJIOB (METaHa, 3TaHa,

2.3 | Apomarudeckue ApeHbl: 0€H30J1 U TOJTYOJI, COCTaB, STUJICHA, alleTUJieHa, OyTaaueHa -1,3,

YIJIEBOJOPOIbI XAMHUYECKOE CTPOCHUE MOJIEKYI, OeH30:1a, TOIyOJ1a).

(u3HUecKre 1 XUMUYECKHE CBOMCTBA
(peakiuu rajJoreHupoBaHus U

BBISIBASITE TEHETUUECKYIO CBSI3b MEKIY
YTJICBOJIOPOIaMH M TIOATBEPXKAATh €&




HUTPOBAHUS ), TOTyYCHHE |
npuMeHeHue. BnusiHue OeH3ona Ha
OpraHu3M 4yesoBeka. | eHeTnyeckas
CBSI3b YIJIEBOJOPOAOB

HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKHUX
pEaKkiuii C UCOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYIJI.
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[Ipuponusie
UCTOYHHUKHU
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpupoausrii ras. [lomyTHbie HeTSIHBIC
ra3bl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTKu HeTH:
NeperoHkKa, KpeKUHT (TEPMUYECKUH,
Karanutuyeckuit). [TpoyKThl
nepepaboTku He(TH, UX IPUMEHEHUE
B [IPOMBIIIJICHHOCTH U B OBITY.
KamMenHsbl1#i yrojib 1 IpOAYKTHI €TI0
nepepadoTKu.
JKCNepUMEHTAIbHbIE
MeTO/Ibl U3Y4YeHUs BelleCTB U
UX MPeBpPalleHUH:
+ [lemoHcTpanmu:
KoJutekiuu «HedTe» 1 «YToIby;
BUJeopparMeHT «BynkaHuzamus

PE3UHBD).

» JTabopaTOpHBIE OMBITHI:
KauyeCTBEHHOE

ompeielIeHne yriepoja 51
BOJIOpOJIa B  OPraHUYECKUX

BCIIIECTBAX;

XapakTepu3oBaTb HICTOYHUKHU
YTIIEBOJOPOJAHOTO ChIPhs (HE(TH,
IPUPOAHBINA ra3, yroyb), CIOCOObI KX
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHHUE TIOJy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HAO0JIIOICHUE U ONTMCAHNE XUMUYECKOTO
IKcIiepuMeHTa (J1abopaTopHbIE OMBITH U
MIPaKTHYECKHE PabOTHI).

CnepoBath npaBuiiaM 0€30MacHOMN
paboThI B Tabopatopuu mnpu
UCIOJIb30BAaHUU XUMHYECKOU MOCYIbI U
000pyI0BaHUs, a TAKKe IIPaBUIIaM
oOpallleHHs C BElIeCTBaMU B
COOTBETCTBUH C HHCTPYKIIUSIMHU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB U
IPAKTUYECKUX PAOOT MO MOITYUYEHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiasiTe pe3yabTaThl
JKCIIEpUMEHTa B (OpMeE 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX




O3HAKOMJICHHUC C peaKuHﬁ K JCJaThb BBIBOJbBI HA UX

oOpazuamu IIaCTMAcC, ocHOBE. IIpOBOIWUTH BBIUMCICHUS IJIS
KAy9yKOB U  PE3HHBL orpezeNieHUs] MOJIEKYJISIpHOU (popMyIIbl
MOJIETHPOBAHHE MOJIEKYIT OpPraHUYECKOTO BEIIECTBA, IO
YTJIEBOIOPOJIOB - YPABHEHUIO XUMUYECKOU pPEAKIUU.
rajoreHONPOU3BOJHBIX. v

[IpakTuueckue paboThI:
Ne 1. [Tonydenue 3TriIeHa U U3yUEHUE ETO

CBOJICTB.
~ Pacuérnblie 3a1aun: CaMocCTOSTENbHO MIAHUPOBATH U
ONPEAEIECHUE MOJIEKYJIIPHOU OCYUIECTBJISITH CBOIO MO3HABATEIbHYIO
(OpMyJIEI OPraHUYECcKOro JEATENbHOCTh; IPUHUMATh AKTUBHOE
BEIECTBA 10 MACCOBBIM JIOJISIM y4acTHe B IPYIIOBOK y4eOHOM
aTOMOB XUMHUYECKHX 3JIEMEHTOB; ACATEIBHOCTH
pPacy€Thl IO YPABHEHUIO
XUMHUYECKOUN peakiuu
Hroro no pasneny 26
Paznen 3. Kuciiopoacoaep:kamue OpranHn4ecKue coeJuHeHM st
3.1 | Couptel. PeHoun 7 IIpenenpHbIE OTHOATOMHBIE CITUPTHI: PackppiBaTh cMBbICIT N3y4aeMbIX
METAHOJ U 3TAHOJI, XUMHYECKOE MOHSATUM (BBISIBISATH UX
cTpoeHune, GU3NIeCcKue U XUMHIECKHUE XapaKTepHbIE ITPU3HAKH ),
CBOMCTBA (PEAKLMU C AKTUBHBIMH YCTAaHABJIIMBAaTh UX B3aUMOCBA3b,
MCETaJuIaMH, I'aJIOrCHOBOJOPOAaMH, HUCIIOJIb30BAaTh COOTBETCTBYIOIINE
ropeHue), npuMeHeHune. BoxopoaHas MIOHATHS TIPU ONIMCAHUM COCTABA,
CBsI3b. DU3MOIOrNYECKOE IENCTBUE




METaHOJIa U ATaHOJIa Ha OPTraHU3M
yeJIOBEKa.

MHOroaTOMHbBIE CIIUPTHI:
STUJICHTJIUKOIb Y TIULIEPUH,
XUMHUYECKOE CTPOCHHE, PUBUUECKUE U
XUMHUYECKHEe CBOMCTBA (B3aUMOJICHCTBUE
CO IICJTOYHBIMH METAJJIAMH,
KaueCTBEHHAs peaKlusl Ha
MHOTOATOMHBIE CITUPTHI).
dusnonorndyeckoe AeUCTBUE Ha
opranu3M yesnoBeka. [Ipumenenue
[JIMIEPUHA U STUJIICHTIIMKOJIS.

CTPOCHUS U MPEBPAIICHUIM
OpraHUYeCKUX COCTMHEHUN.
Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIéHHon) GopMys OpraHMueCKUuX
BEIIECTB.

YcranaBnmBaTh NPUHAICKHOCTh
BELLECTB K OMPEAEICHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, HAa3bIBATh UX
M0 CUCTEMATHYECKON HOMEHKJIATYpE;
IIPUBOUTH TPUBHUAILHBIC HA3BAHHUS

®enon. CTpoeHHe MOJICKYIIHI,
dusznUecKre 1 XUMUIECKHE
cBoiicTBa eHosna. TOKCUYHOCTh
denona, ero GU3NOIOTHUUECKOE
JCCTBHE HAa OPTaHMU3M UYEIOBEKa.
[Tpumenenue denomna

3.2

AJbJIernabl.
KapOoHOBbIE KHCIIOTHI.
CrnosxHble 3¢upbl

Anbaerusbl: GpopMaibaeTua U
aueTanbIerul], XUMHIECKOE CTPOCHHE,
¢u3nyeckue 1 XuMUIECKHE CBONCTBA
(peakuuu OKUCIIEHHUS U BOCCTAHOBIICHHUS,
KAueCTBEHHbIE PEAKLNH), IOJyYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE IPEACIBHBIE
KapOOHOBBIE KHCIIOTBI: YKCYCHAas

OTAEIBHBIX MPEICTABUTEIICH
KUCJIOPOJICOJICPKAIINX COCAUHEHUA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA, BaYKHEHIIINE
CIIOCOOBI MOTYUYECHHS TUITUYHBIX
MpeACTaBUTEINICH pa3IMYHbIX KJIaCCOB
KUCJIOPOJCOICPKAIUX COEAUHEHU I
(MeTaHoJIa, 3TaHOJIa, TJIUIIEPUHA,
denoina, hopmanbaerua,
aleTaIbACTUAa, YKCYCHON KUCIIOTHI,
[JIFOKO3bI, CaXapo3bl, KpaxMala,
IEJUTFOJI03b1); BBISIBIISITH TEHETUYECKYIO
CBSI3b MEXY HUMH U TIOJATBEPKAATh €&




KHCJIOTa, XUMUYECKOE CTPOCHHUE,
¢u3nyecKkue 1 XUMUIECKIE CBONCTBA
(oOmIme cBoMCTBA KUCIOT, PEAKLIHS
sTepuUKaINn), TOTyYECHHE U
npuMmenenue. CTeapruHOBas U OJIEMHOBAs
KHCJIOTHI KaK MPeJCTaBUTENN BbICILUX
KapOOHOBBIX KUCIOT. Mbl1a KaKk COJu
BBICIIMX KapOOHOBBIX KUCJIOT, UX
MotoIIee IeUCTBHE.

Cnoxuble 23UpPhI KaK TPOU3BOHBIE
KapOOHOBBIX KUCHOT. ['maponus
CIOXHBIX 3(¢upoB. KHUpbI Kak

HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHUX
PEAKLHM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceiBaTh COCTaB, XUMHUECKOE
CTPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE IS
KUZHEACATETbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMMAaCHOCTH BO3ACHCTBHA
Ha KUBbIE OPTaHU3MbI OIIPEACICHHBIX
OpPraHUYECKHUX BEILIECTB, MOSICHATh HA
pUMepax CrocoObl YMEHbIIECHUS

MIPOU3BO/IHBIE TJIMIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. [ Haponu3 ;xupon

3.3

YrieBoasl

VYrneBoabl: cocTaB, KjlacCHPUKAIUI
YIJIEBOJIOB (MOHO-, IU- U
nosicaxapuasl). [ roko3a —
MIPOCTENIINIA MOHOCAXapHUA:
0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
duznUecKre 1 XUMUYECKHE CBOMCTBA
[IFOKO3BI (B3aUMOJICUCTBUE C
ruapokcugom meau(Il), okucnenue
aMMHA4YHBIM PacCTBOPOM OKCHJIA
cepebpa(l), BocctaHOBIICHHE,
Opo’KeHHE TITIOKO3bI), HAXOXKICHUE B
IpUpO/Ie, MPUMEHEHHUE TIIFOKO3HI,

¥ TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OpraHU3M YeJIOBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYIHBIC
METO/IBI TTO3HAHUS — MTPOBEICHUE,
HaOJI0ICHNE U OMTMCAHUE XUMHUYECKOTO
JKcIepuMeHTa (1abopaTopHbIE ONBITH U
MIPaKTHYECKHE PabOTHI).

CnenoBath mpaBuiiaM 0€30M1aCHOM
paboThl B 1abopatopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOH MOCYAbI U
000pyI0BaHUs, a TAKKE MpaBUIaM
oOpartmeHus ¢ BeIecTBaMu B
COOTBETCTBUU C WHCTPYKIIHSIMH
BBITTOJIHEHUSI JTAOOPATOPHBIX OTBITOB U




OnoJoruyeckas poJib B
KU3HEAECATEIBHOCTH OPraHUu3Ma
yenoBeka. Dorocunres. Ppykros3a Kax
U30MED TITHOKO3BI.

Caxapo3sa — IIPEICTaBUTEIb
AMCaxapuaoB, TUAPOJIU3  Caxaposbl,
HaxX0)XJIeHUEe B MPUPOJE U MPUMEHEHHUE.
Kpaxman u nemnonosa Kak NpUpPOJIHBIE
HOJMMEPBl:  CTPOEHHE Kpaxmayia H
LEJUTIONO03bI, PU3NYECKUE U XUMHUECKHE

CBOICTBA Kpaxmalia (ruaponus,
KauyeCTBEHHAsl peakuus C  HOJOM).
JKCIepUMEeHTAJIbHbIE MeTO/bI
HU3yYCHUA BelIeCTB " HX
NpeBpaLleHui:

IPAKTUYECKUX PAOOT MO MOITYUYEHUIO U
U3YyYEHUIO OPraHUYECKHUX BELIECTB.
[IpeacraBisTh pe3ybTaThl
AKCIIEpUMEHTa B (pOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peaklMii U 1eJaTh BBIBOJIBI HA UX
ocHoBe. [IpoBOIUTH BBIYMCIICHUS TS
oTnpeAeNeHus] MOJIEKYIIpHOUN (popMyIIbI
OpPraHMYECKOI'0 BELIECTBA, IO
YPaBHEHUIO XUMUYECKOM peaKIuu.
CaMocCTOATENBHO IIAHUPOBATH U
OCYIIECTBIISITh CBOIO MI03HABATEIIbHYIO
NEeATENbHOCTh; IPUHUMATh AKTUBHOE

» JlaBopaTopHBI€ OMBITHI:
TOpPEHUE CIIUPTOB;
B3aUMOJICCTBUE TIIMLEPUHA C
ruapokcugom meau(Il);
Ka4ueCTBCHHBIC peakuu
aJIbJICTUIOB (OKUCIICHUE aMMHAYHBIM
pacTBOpoM  okcuga cepedpa u
TUIPOKCUAOM
menu(Il));
B3aMMOJICMCTBHE Kpaxmajaa ¢
noaoM. - IlpakTudeckue paOOThI:

y4acTue B IpyNIoBoil yueOHOH
JEATEIbHOCTH




Ne 2. CpolicTBa pacTBOpa YKCYCHOM
KHCIIOTHI.
~ Pacuérnble 3anayn:
ONPEAEIECHUE MOJIEKYJIIPHOU
(bopMyITBI OPTaHUIECKOTO
BEILIECTBA IO MacCCOBBIM JOJISIM
aTOMOB XUMHUYECKHX AJICMCHTOB H
1o Macce (00bemMy) MPOIYKTOB
CrOpaHusi;

pacuéThl MO ypaBHEHUIO
XUMHUYECKOUN peakiuu

Hroro no paznemny
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Paznen 4. AzoTcoaeprkaniue opraHuyecke coeJMHeHus

4.1 | AMUHBL.
AMUHOKHCIIOTHI.
benku

6

AMMHBI: METUJIAMHH — IPOCTENIINI
IPEACTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (peakuuu

PackpsiBaTh cMBICH U3y4aeMbIX
MOHSATUM (BBISIBJISATh UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBATH UX
B3aUMOCBSI3b, UCITOJIb30BATh

C KMCJIOTAMH U TOPEHMUS), HAXOKJICHHE B
pUpOJE. AMUHOKHUCIIOTHI Kak
aM(pOoTepHbIC OPTraHUYECKUE COCTUHEHUS.
Pu3nyecKkne U XUMHUYECKUE CBOWMCTBA
AMUHOKUCJIOT (Ha MPUMEPE TIULMHA).

buonornueckoe 3HaueHUE AMHUHOKHUCIIOT.

Cunres IICIITUAOB.

COOTBETCTBYIOIIUE NOHATUSA TPU
OINMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHNUN OPraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,




benku kak npupoiHbIe MOTUMEPHI.
[lepBuuHas, BropuyuHas U TPETUIHAS
CTpyKTypa O0enKkoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THIPOJIN3,
J€HaTypalusl, KaYeCTBEHHbIE PEAKIINH
Ha OeJKu.
JKCNepuMeHTATbHbIE METObI
HU3y4YeHHs BELIeCTB U UX
NpeBpalleHui:
» JIeMOHCTpanuu:
JeHaTypauus 0elIKOB IPU HarpeBaHUU;
I[BETHBIE PEAKIIUU OCIKOB

COKpaIéHHON) (OopMyJT OpraHMYeCcKuX
BCILICCTB.

OnpenensaTb MPUHAJICKHOCTh BEIIECTB
K OIpeJIeJIEHHOMY KJIaCcCy 1O COCTaBy U
CTPOCHUIO, Ha3bIBATh UX

M0 CUCTEMATHYE€CKON HOMEHKJIATYpE;
IIPUBOUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX TIPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PU3HUECKHUE U
XMMHUUYECKHE CBOMCTBA, BayKHEHIIINE
CITOCOOBI MOTYUYCHHS TUITHYHBIX
NpeACTaBUTENICH a30TCOACPIKAIINX
COeIMHEHUH (METHUIaMHUHAa, TIIUIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEIC CBOMCTBA OCJIKOB;

MOSICHATH Ha IpUMeEpax 3HauYCHUE
OCJIKOB JIsI OpraHu3Ma 4eJIOBeKa.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI MO3HAHUS — HA0II01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CamMoCTOSTENBHO TUIAHUPOBATH U

OCYHICCTBIIATH CBOIO ITO3HABATCIBbHYIO
ACATCIIbHOCTD, IIPUHUMATh aKTUBHOC




y4acTHe B IpyNrnoBoi yueOHOH
NEATEIbHOCTU

Hroro no pazneny

6

Paszgei. S. Beicokomoseky.is

PHBIC COCIMHCHUSA

5.1

[Lmactmaccsl.
Kayuyku. Bonokna

7

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCITMHEHUM:
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJMMEPHU3ALNN, CPEIHSASL
MoJseKysipHas macca. OCHOBHBIE
METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN — MTOJMMEPU3ALUs U
nonukoHaeHcanus. llnactmaccsr
(MOJIUATUIIEH, TOTUITPOIUIIEH,
NOJINBUHWIXJIOPUA, MTOTUCTUPON).
HarypasbHbIil 1 CHHTETUYECKHE
Kay4yKH

(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
U30IPEHOBBIN). BosokHa: HaTypanbHbIe

(XJI0MOK, HIEPCTh, MIENK), UICKYCCTBEHHBIE
(arreraTHOE BOJIOKHO,

BnangeTs n3ydaeMbIMH XUMUYECKAMHU
MOHATUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MTOHSATHA M IPUMEHSATH 3TH
MIOHATHS TIPH OIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OpPraHUYECKUX BEIIECTB,

JUISl OOBSICHEHUS OTACIBHBIX (PAKTOB H

SIBJICHUU.

Hcnonp30BaTh XUMHYECKYIO CUMBOJIMKY
JJI COCTaBJIEHUS CTPYKTYPHBIX (OpMYyJI
BEILIECTB U YPABHEHUM PEAKLIAN
MTOJIMMEPU3ALUU U TTOJTMKOHICHCALINH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJsee pacIpoCTpaHEHHBIX BUI0B
IIJJACTMACC, BOJIOKOH; IIPUMEHEHHE

BHCKO3a), CHHTETUYECKHE (KalpoH U
JIaBCaH).

JKCNEepUMEeHTATbHbIE METOABI
HU3Y4YeHUs BeeCTB M UX
NpeBpaLeHni:

+ JlemoHcTpaumu:

B Pa3JIM4HbIX OTPACIISIX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI O3HAHUS — HAOJII0IaTh U
ONKMCHIBATh JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT




O3HAaKOMJIEHWE ¢  oOpa3namu
HPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAace, KayuyKoB

Hroro no pasneny

OBILEE KOJIMYECTBO
YACOB IIO I[TPOT'PAMME
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HanmenoBanue
pa3zienoB U TEM
y4eOHOTO IpeIMeTa

KomnuuectBO
4acoB

[IporpamMmHOe coziepxKaHue

OCHOBHBIC BUJIBI ICATCIILHOCTH
oOyJaronmxcs

Paznen 1. Teoperuueckue oc

HOBbBI XUMHUH

1.1

CrpoeHune aTOMOB.
[Tepnognueckuii
3aKOH U
Ilepuonnueckas
cHUCTEMa
XUMHYECKHUX
anemeHToB JI[.1.
MenneneeBa

10

XUMUYECKUM JIeMEHT. ATOM.

CocTtaB aToma, U30TOIIbL

DnekTpoHHas 000JI04Ka.
DHepreTuyecKue ypoBHH,

MOAYpPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacnpeaeneHust 3JIEKTPOHOB 10
OpOHUTAJIIM B aTOMax MaJjblX U
OOJBIINX MTEPUOIOB. DIEKTPOHHAS
KOH(UTrypaius aToMOoB.
[lepuoauueckuii 3aK0H U
[Teproanyeckas cucTeMa XUMUYECKUX
snemeHToB J[. 1. MenaeneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[Tepuoauyeckoil CUCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TeOpHUe
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB XUMHYSCKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MTPOCTHIX
U CJIO’KHBIX BEILIECTB MO TPyNIaM u

PackpbiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHbIE
MPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCBSI3b.

PackpsiBaTh cMBICT IEPUOANYECKOTO
3akoHa [[. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €T0
CHUCTEMATU3UPYIONIYIO,
0OBSICHUTEIILHYIO U MPOTHOCTUYECKYIO

byHKIUH.

XapaKkTepu30BaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMUUYECKUX
A7eMeHTOB 1—4 nmepuoaos,
UCIIONb3YS MOHSTHSA S-, p-,
d-31eKTpOHHbIE OpOUTAIIH,
sHepreTudeckue ypoBHU. OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB U
UX COCIMHEHUI 10 Iepuoaam u
rpynnam llepuoanueckoin cucteMsl

. 1. MennaeneeBa




nepuoaam. 3HadueHUE NNEPpUOJUICCKOIO
3aKOHAa U CUCTEMBI XUMHNYCCKUX

aneMmeHToB J[.M. MeHnaeneeBa
B Pa3BUTUU HAYKHU.

JKCIepUMEeHTAJIbHbIE METO/bI
U3yYCeHUS BellleCTB " 115.¢
npeBpaineHuii: - J[eMoHcTpauuu:
Buasr Tabmmn «Ilepuogudeckasi cucrema
XUMHYECKHX DJIEMESHTOB

J.1. MenaeneeBa»

1.2

CtpoeHue BeliecTna.
MHuoroo0pa3zue
BCIICCTB

CtpoeHue BenecTBa. XUMHUUYECKast CBS3b.
Buasl (koBasieHTHas HEMOJApHAS U
NoJIsIpHAs, MOHHAsS, MEeTAJIJTHYeCcKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
cBs13u (OOMEHHBIN 1
JIOHOPHOAKIIENITOPHBIN ). Bomopoanas
CBSI3b.

BanenTHOCTS.
DIJIEKTPOOTPULIATEILHOCTh. CTENEeHb
OKuCJeHusA. KaTHOHBI 1 aHHOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS.

3aKOH MOCTOSIHCTBA COCTaBa BEIECTRA.
THNBI KPUCTAIUTMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

PackpbiBaTh CMBICT M3y4aeMbIX
MOHSATUM (BBIJICTSATh UX XapaKTePHbIS
MPU3HAKU) U IPUMEHSTh 3TU MOHATHS
MIPU OMHUCAHUU COCTaBa U CTPOCHUS
BEIECTB, /11 OOBSICHEHHS OTIEIIHHBIX
(haKTOB U SBJICHUI.

OrnpenensiTe BUABI XUMUUECKOM CBSA3U
(KOBaJICHTHOM, HOHHOM,
METaJJTMYECKOM, BOJIOPOJIHON) B
COCAMHEHUSIX; TUI KPUCTAIITUYECKOU
PEILIETKU KOHKPETHOI'O BEIIECTRA.
OnpenensaTe BaJEHTHOCTh U CTETIEHb
OKHCJICHUS XMMHYECKUX DJIEMEHTOB B
COEJIMHEHUIX Pa3JIUYHOI0 COCTaBa.
[IpoBOAUTH BHIUUCIICHUS




[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctunHbIe pacTBOphl. KomndyecTBEHHBIC
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
JI0JISI BEIIECTBA B PaCTBOPE).

C UCIIOJIb30BAaHUEM MMOHATUS
«MaccoBas J10J1s1 BEIIECTBA B
pacTtBope». Biiagets nzydaeMbiMu
XAMHUYECKUMH

Knaccuduxanus HEOPTraHUYECKUX
COCMHECHUMN. Howmenknarypa
HEOPTraHUYECKUX BEILIECTB.
JKcNepuMeHTATbHbIE MeTOAbI
U3yUYEeHUs BelleCTB U 1704
npeBpalleHui:

» JleMoHCTpauuu:
MOJIENIA KPUCTALNTMYECKUX PELIETOK.
~ PacuérHrple 3agaun:
pacyeThl C UCIIOJIL30BAHUEM MMOHATHUS
«MaccoBas J10J1s1 PaCTBOPEHHOTO
BCIIICCTBA»

1.3

XUMHUYECKUE
peaKuuun

10

Xumnueckas peakuus. Kinaccudukanus
XUMHUYECKUX PEAKIMI B HEOPTaHUYECKOU
Y OPraHUYECKON XUMUHU. 3aKOH
COXpPaHEHMS MACChI BEIIECTB; 3aKOH
COXPAHEHMS U NIPEBPALLECHHUS SJHEPTUH
IIPU XMMUYECKUX PEAKLUAX.

CKopocCTh peakinu, €€ 3aBUCUMOCTh

oT paznu4HbIX ¢akTopoB. OOpaTuMBbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.

MOHATUSMHU.
OOBSACHITH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOHN peakIuu OT Pa3IudyHbIX
(bakTOpOB.

Ornpenenarb XxapakTep CMEIIeHUs
XUMUYECKOTO PaBHOBECHUSI B
3aBUCUMOCTH OT BHEIITHETO
BO3jeicTBUs (mpuHLun Jle

[Tatenbe). CocTaBiATh YpaBHEHUS
peakIuii pa3IuYHbIX TUIIOB; MTOJTHBIC
Y COKpalIEHHbIC YPABHEHHUS PEaKIIHil
MOHHOTO0 OOMEHA, YYUTHIBasl yCIIOBUS,
IPU KOTOPBIX ITU PEAKLHUHU UAYT 0
KOHIIA.

Hcnons30BaTh €CTECTBEHHO-HAYYHbBIC
METO/Ibl MO3HAHUSI — POBEJICHHUE,
HaOII0/ICHHE U ONKCAaHUE XUMUYECKOTO
HKCHEPUMEHTA (JEMOHCTPALIUOHHBIE U
71ab0paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): MO ONPENIETEHUIO CPEIbI
BOJHBIX PaCTBOPOB BEUIECTB, pEAKIUI




(DaKTopBI, BIWAIOIIMUC HA COCTOAHUC
XUMHUYCCKOI'0O paBHOBECHSI.

[Tpyuauun Jle Hlarense.
DIIEKTPOIUTAYECKAS JIMCCOILIMAITNS.
CunbHble 1 cnadbie AekTpoauTsl. Cpena
BOJIHBIX PAcCTBOPOB BEIIECTB: KHUCTas,
HEUTpalbHasd, meaoYHas. BogopoaHeii

MOHHOTO OOMEHa, BIIMSHUIO Pa3INYHbIX
(aKTOpOB Ha CKOPOCTb PEAKLUI.
CrnenoBath npaBuiiaM MOJIb30BAHUS
XUMHUYECKON NOCY0i U 1a00paTOPHBIM
000pyIOBaHUEM.

[IpencraBisiTe pe3yabTaThbl

nokazatenb (pH) pactBopa. Peakiiuu
MOHHOTO 0OOMEHa B OPraHMYECKOH M
HEOPraHUYECKON XUMHH.

OKHUCIIUTEILHO-
BOCCTAHOBUTEJILHBIE peaKIuu.
[Toustue 00 AIEKTPOJIU3E

pacIlIaBOB U paCTBOPOB COJIEH.

[Ipumenenue 3JIEKTPOJINA3A.
JKCIEepUMEHTATbHbIE MeTOABI
H3YYEeHUA BeLIeCTB " HX
npeBpalleHui:

» JleMoHCTpauuu:
pa3oKeHNE MEPOKCHUIA
BOJIOpOJAa B MPUCYTCTBHU
Katanu3aropa. - JlaGopatopHbie
ONBITBI:  MPOBEICHUE PEAKIIUM

HOHHOTI'O O6MCHa;

XUMHYCCKOT'O SKCIICPUMCHTA B q)OpMC
3alliCH ypaBHeHI/Iﬁ COOTBCTCTBYOIIHUX
peaKuHﬁ N ACJIaTh BBIBOJbI HA UX
OCHOBC.

[IpoBOAUTH BBIYUCIEHUS 10
YPAaBHEHUSIM XMMHUYECKUX PEAKIUU, B
TOM YHCJIE TEPMOXUMHUYECKHE
pacy€Thl




OIIpEAEIICHUE CPEbl
pPacTBOPOB BEILIECTB C OMOILBIO
YHUBEPCAIBHOIO UHAUKATOPA.

* [IpakTuueckue paboOTHI:
Ne 1. Bnusinue paznuyHbix (akTOpOB Ha

CKOPOCTh XMMHUYECKOW PEAKILIH.
* PacuérHrle 3a1aun:
pacyeTsl 0 YPAaBHEHUSAM XUMUYECKUX

peaKkiuu, B TOM qHuClie
TEPMOXUMUYECKNE PACUETHI

Htoro no pazneny 29

Paznen 2. Heoprannueckasi Xumust

2.1 | Metamnbl 11

Merannel. [lonoxenne MeTaJuioB B
[leproanueckoit cucTeMe XMMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000J0YEK aTOMOB
MmeTaioB. O0mue Gpuanyeckre cBocTBa
MeTauioB. [ [puMeHeHne MeTaJuioB B
ObITY, mpupojie U TexHuke. CriiaBbl
METAJJIOB. DIIEKTPOXUMHUYECKUN PSJT
HarnpspkeHu MetawioB. Oomue
CIOCOOBI MOTYYEHHUSI METAJIIOB.
Koppo3zus metammoB. CriocoOb! 3amuThI
OT KOPPO3HH.

PackppiBaTh cMbICIT N3ydaeMbIX
MOHSATUM (BBIJIETSATh UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSATH 3TH TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BELLECTB, 111 00ObSICHEHUS OTAEIbHBIX
($akTOB U SABICHUH.

OOBACHATH 001IIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAJIOB U UX COEUHEHUN C

y4€TOM CTPOEHHSI UX ATOMOB U
nosiokeHus: B [lepuoamueckon
CHUCTEME XUMUYECKHUX DJIEMEHTOB [l.
H. Menneneesna.




OO6mr1ast xapaKTepUCTUKA METAIIJIOB
riaBHbIX noarpyni (IA-rpynma, ITA-
rpynna) Ileproguueckoil cuctemsl
XUMHYECKUX 3JIEMEHTOB. AJTIOMUHUM.
AMdoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUA.

OO0mast  xapakTepUCTHKa  METaJUIOB
0OOYHBIX MOArPYIII (b-rpymnm)
[lepuonnueckold CHUCTEMBl XMMHYECKUX
AJIEMEHTOB: MEJb, LIUHK, XPOM, JKEIIE30.

Baxwueiimme coeguHeHHS  METAJIJIOB
(oxcHabI, TUIPOKCUBI, COJIH).
JKCnepuUMeHTAJIbHbIE METO/bI
U3Y4YeHUS BellleCTB " 115.
npeBpalleHui:

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XHUMHYECKHE CBOMCTBA METAJIJIOB, UX
Ba)XHEMIIINX COCIMHCHUMH,
NOATBEPKAasi ’TO ONMKUCAHUE
MpUMepaMu YpaBHEHHI
COOTBETCTBYIOIIUX XUMHUECKHUX
peakiuii; NpUMEHEHNE METAIJIOB B
Pa3JIMYHBIX 00JIACTAX, a TAKKe
HCITOJIb30BAHUE UX JUIST CO3JIaHUS
COBPEMEHHBIX MaTepUAJIOB U
TEXHOJIOTUH.

OnuceBaTh CIOCOOBI 3aIIUTH METAJIOB

OT KOPPO3HUH.

PackpbiBaTh CyIIHOCTh OKUCIUTEIBHO-

» JleMoHCTpauuu:

KOJUTEKIUST «MeTalibl U CIIaBbD).

~  JlaGopartopHbie
B3aHMMOJICHICTBHE

OMBITHI:
TUAPOKCUIA

AJTIOMUHHS C PACTBOPAMHM KHUCIOT H

HIEJI0YEH; KauEeCTBEHHBIEC PEAKIINU

Ha KaTUOHBI METAJLJIOB.

* [IpakTuueckue paboThI:

No 2. PelieHue sKkCriepuMeHTAIbHBIX

3a1a4 1o treMe «MeTajuibn).

BOCCTAHOBHUTEIBHBIX PEAKIIUN
IIOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOI0 OanaHca 3TUX pPeaKui.
[IpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaKTEPHbBIC
CBOWCTBA U3y4a€MbIX BEUIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

Hcnonb3oBath CCTCCTBCHHO-HAYYHBIC
MCTO/JIbI ITO3HAHUWA — IIPOBCACHUC,




e PacuérHble 3a1a4u:

pacueThl Macchl (00beMa, KOJIMUeCcTBa
BEIIIECTBA) MPOJYKTa PEaKIUU, ECIU
OJIHO M3 BEIIECTB JaHO B BUJIC pacTBOpa
C OIPEIEJIEHHOM MAacCOBOM  JOJIeH
PacTBOPEHHOIO BEIIECTBA

HAOJIIOICHUE U OMTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (JEMOHCTPAIIMOHHBIC
71a060paTOPHBIC OMBITHI, TPAKTUIECKUC
paboThI).

[IpeacraBisTh pe3yabTaThl
XUMHUYECKOTO IKCIIepuMeHTa B (popme
3aMucH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 ieJaTh BHIBOJIBI HA MX
OCHOBE.

CrnenoBaTh mpaBuJiaM MOJTH30BAHUS
XAMUYECKOU TTOCYI0U U
Ja00paTOPHBIM 000PYyTOBaHUEM.
[TpoBOIUTH BHIYUCIICHHS TIO
YpaBHEHUSIM XMMUYECKUX PEaKIUH.
CaMOCTOSITENBHO MJIAHUPOBATH U
OCYIIECTBIISATH CBOIO ITO3HABATEIIBHYIO

JNEATCIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPyNIoBON y4eOHOH
NEeATEIILHOCTH

2.2

Hemeramiel

14

Hewmetamnel. [1omoxeHne HEMETalJIOB B
[lepuoauyeckoii cucTeMe XUMHUUYECKUX
anemenToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nyecKrue CBOMCTBAa HEMETAJLIIOB.
AJNOTpONHs HEMETAIIIOB (Ha IPUMEPE
KHciopoaa, cepsl, hochopa u

PackpbIBaTh CMBICI U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTepHbIE
IPU3HAKHN) U IPUMEHSATH 3TU OHITHUS
IIPU OIMCAHUU COCTAaBA U CTPOEHUS
BELIECTB, I OObSICHEHUS OTAEIbHBIX
(aKTOB U ABJICHH.




yriepojia). XMMHUYECKUE CBOMCTBA
BaYXHEHIIIMX HEMETAJJIOB (TaJIOr€HOB,
cephl, a3oTa, ¢pocdopa, yriepoaa u
KpEMHUA).
OKkcupl HEMETAIIOB.
Kucnopoaconepaiye KuciaoThl.
Bonopoansie coequHeHust
HEMETAILJIOB.
JKCnepUMEeHTAJIbHbIE
METO/AbI U3y4YeHNs BelleCTB U
1754 NpeBpaLeHni: v
JlemoHcTpanum:
00pa3ipl HEMETAJIOB;
B3aMMOJECHUCTBUE MEU C a30THOM
KUCJIOTOW pa3JIMYHOM KOHIIEHTPpALlUHU. v
JIaGopaTopHBI€ ONBITHI:

Ka4CCTBCHHBIC PCAKIIMN Ha aHUOHBI
W KaTHOH aMMOHMA.

OOBsCHATH 001IIME 3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COEJIMHEHUN C YUYETOM CTPOCHUS UX
aTOMOB U MOJIOKECHUS B
[Ieproanyeckoil CUCTEME XUMHUYECKHUX
sanemenToB . 1. Menaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIINE
XUMHYECKUE CBOMCTBA HEMETAIUIOB, UX
BAXKHEUIIINX COCINMHEHNM, TOATBEPK A
ATO ONHCAHUE MTPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHYECKHUX
pEaKIuu.

XapaKkTepu30BaTh BIUSHUE
HEMETAJJIOB U UX COEAMHEHUN Ha
YKABBIE OPTaHU3MbI; ONIUCHIBATH
IPUMEHEHUE B PA3IMUYHBIX 00JIACTIX
IIPAKTUYECKOMN JEATEIbHOCTH
YEJI0BEKA.

* [IpakTuueckue paboThI:
Ne 3. Pemienue skciepuMeHTalIbHBIX

3az1a4 no teme «Hemetamie.
* PacuéTHrble 3amaun:
pacueTbl MacChl BEIIECTBA WU

o0BbeMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WITH

[ToaTBepKaaTe CylneCTBOBAHUE
TEHETUYECKOUN CBA3U MEKIY
HEOPraHUYECKUMHU BEILECTBAMU
C IOMOIIIBIO YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
pEeaKIuu.




00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B
PEaKIy BEIIECTB; PaCueThl MaCCHI
(oOBema, KoIMUecTBA BEIIECTBA)
MPOIYKTOB PEAKIUH, €CITU OJHO U3
BEIIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX U
OpraHUYECKUX
BCIIIECTB

Heoprannueckue u opraHudecKue
KucioTel. Heopranmueckue u
OpraHuyecKkue ocCHOBaHMS. AM(OTEepHbIE
HEOPTraHUYECKHUE U OPTaHUYECKHUE
coenuHeHus. I 'eneTndeckas CBSI3b
HEOPraHUYECKUX U OPTraHUYECKUX
BCILICCTB

PackppiBath cymHocTh
OKHCIINTEIIBHOBOCCTAHOBUTEIIBHBIX
pEaKLUMI TOCPECTBOM COCTABJIECHHUS
3JIEKTPOHHOI0 0anaHca 3TUX pPeaKUuH.
IIpoBoauTh peakuuu,
MOATBEPKAAIOIINE XapaKTEPHBIE
CBOKCTBA U3Y4Ya€MBbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOINE B BOJHBIX
pacTBOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaOJI0ICHNE U OMMCAHUE XUMHUECKOTO
JKCIIEPUMEHTA (IEMOHCTPAMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKHE
paboThI).

[IpencraBisiTe pe3yabTaThl
XUMHUYECKOTO IKCIIepuMeHTa B (popme
3alKMCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakumii 1 fenaTh BBIBOJIBI HA UX
OCHOBE.

CrenoBaTh npaBujam MoJIb30BaHUs
XMMHUYECKON NTOCYA0N U
71a060paTOPHBIM 000PYJOBAaHUEM.
[TpoBOAUTD BBIYUCICHUS IO
YPaBHEHUSM XUMHUECKUX PEaAKIIUA.




CaMOCTOSTENBHO [IJIAHUPOBATH U
OCYILIECTBIIATH CBOIO ITO3HABATEIIBHYIO
NEeATENBHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHON
NEeATENbHOCTH

Htoro no pazneny 31
Pa3nea 3. Xumud v :Ku3Hb
3.1. | XuMus u Ku3Hb 8 Ponb xumMuu B obecniedeHuu PackpbIBaTh poJib XUMUU B PEIICHUH

HKOJIOTUYECKOM, SHEPreTHUECKON U
MUIIEBOM 0€301MacHOCTH, Pa3BUTUU
MeauIHbL. [ToHsATHE 0 HAYYHBIX
METO/1aX TTO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 oOmUX HAYYHBIX
MPUHITUTIAX POMBINIJICHHOTO TIOTyYCHHUS
BaXHEHIIMX BeIIeCTB (Ha MpuUMepax
MIPOU3BOICTBA aMMuaKa, CepHOU
KHCJIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKITUI: XUMHUS U 3J0POBHE
YeJIoBeKa; IIpaBuiia UCIOIb30BAHMS
JIEKapCTBEHHBIX

AHEPTETUYECKUX, CBIPHEBBIX H
AKOJIOTHYECKUX MPOOJIEM YEIIOBEUECTBA,
OMHCHIBATH OCHOBHBIE HAIPABIICHUS
Pa3BUTHUS XUMUYECKON HAYKH U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOrO
oOpallleHHs C BellleCTBaMu,
UCIIOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TTpaBUjIa TIOBEICHHS B TIEIISIX
cOepeKeHus 37I0POBbS U OKPYIKarolen
PUPOIHON CPebl; MOHUMAThH BPE
(OMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIECTB
cMbica nokazatesis 11K, mosicHATh

IpernapaToB; Mpapuia 6€301MacHOTO
WCIIOJI30BaHUs MPErnapaToB OBITOBOM
XMMHUH B TOBCEIHEBHOM XM3HHU. brITOBas
XUMHUYECKasi TPaMOTHOCTh

Ha IIpUMepax CIocoObl YMCHBIIICHUS 1
MIPEIOTBPALLEHUS UX BPEAHOTO
BO3/ICHCTBUS.




AHamM3UPOBATh U KPUTUIECKU
OLICHUBATh MH(OPMALUIO, CBSI3aHHYIO C
XUMHUYECKUMHU MPOIIECCaMU U UX
BJIMSIHUEM Ha COCTOSIHHE OKpY:Karouiei
cpeabl.

Hcnonp30BaTh MOTYyYEHHbBIE 3HAHUS U
npeacTaBieHus o cepax
NeATEeIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK
OCHOBY JIsl OpUEHTAIIUU B BEIOOpE
cBoel Oyayieit nmpodeccuoHanbHOMN
NEATEeIbHOCTH.

[TpuHUMAaTh yyacTue B 00CYKICHUU
po0JIeM XUMHYECKON U AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIUIO 10 IPOOIIeME U
npeayiaraTb BO3MOXHBIE TyTH €&
penieHus

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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Y4eOHO-MeTOAMYECKOE o0ecredyeHue 00pa30BaTeIbHOIO NMpouecca

1. YYHEBHO-METOJNMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IMTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI JIJIA YHEHHUKA

INabpuensa O. C. Xumus. 10 knacc: y4eb. A o0uieobpa3oBar. opranuzanuii 6a3ossiii yposens / O. C. ['abpuenss,

N.T'. Octpoymos, C. A. Cnan. xoB. -- 4-e u3z., crep. M.: Ilpocsemenue, 2022. 128 c. : ui.
ISBN 978-5-09-088241-5.

2. YYEBHO-METOAMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IMTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI JIJIA YHEHHUKA

INabpuensn O. C.Xumus. 11 knacc: yue6. mis oOieodpa3oBart. opranusanuii: 0a3oBeiii ypoBenb / O. C. ['abpuensiy,

N.T. OctpoymoB, C. A. Cnankos. 4-e u3n., crep. - M.: [Ipocsemenne, 2022. - 127 c.: n.
ISBN 978-5-09-088247-7.

JJIeKTPOHHO-00pa3oBaTe/IbHbIE PeCYPCHI:

1.
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https:/multiurok.ru/all-goto/?url=http://www.chem.msu.su/rus/elibrary
https:/multiurok.ru/all-goto/?url=http://www.en.edu.ru/
https:/multiurok.ru/all-goto/?url=http://www.edu.yar.ru/russian/cources/chem
https:/multiurok.ru/all-goto/?url=http://lyceum]l.ssu.runnet.ru/~vdovina/sod.html
https://multiurok.ru/all-goto/?url=http://school-sector.relarn.ru/nsm/chemistry/START.html
https://multiurok.ru/all-goto/?url=http://www.chemexperiment.narod.ru/index.html
https://multiurok.ru/all-goto/?url=http://vivovoco.ibmh.msk.su/VV/JOURNAL/SCIAM/AIR/AIR.HTM
https:/multiurok.ru/all-goto/?url=http://vivovoco.ibmh.msk.su/VV/JOURNAL/NATURE/08 05/GELS.HTM
https:/multiurok.ru/all-goto/?url=http://fio.samara.ru/~school124/himix

10. https://multiurok.ru/all-goto/?url=http://wsyachina.narod.ru/chemistry/small molecule.html
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https://multiurok.ru/all-goto/?url=http://www.edu.yar.ru/russian/cources/chem
https://multiurok.ru/all-goto/?url=http://lyceum1.ssu.runnet.ru/~vdovina/sod.html
https://multiurok.ru/all-goto/?url=http://school-sector.relarn.ru/nsm/chemistry/START.html
https://multiurok.ru/all-goto/?url=http://www.chemexperiment.narod.ru/index.html
https://multiurok.ru/all-goto/?url=http://vivovoco.ibmh.msk.su/VV/JOURNAL/SCIAM/AIR/AIR.HTM
https://multiurok.ru/all-goto/?url=http://vivovoco.ibmh.msk.su/VV/JOURNAL/NATURE/08_05/GELS.HTM
https://multiurok.ru/all-goto/?url=http://fio.samara.ru/~school124/himix
https://multiurok.ru/all-goto/?url=http://wsyachina.narod.ru/chemistry/small_molecule.html
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