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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHON 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO OOIIETo
oopazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crpateruu OOy4YeHHMs, BOCIHUTAHUS M Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IEJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BHIITYCKHHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
00111e00pa30BaTeIbHON OpPraHU3allUM, SBISETCS HEOThEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MPUPOJHON cpelie. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarImmxcs Ha YpOBHE CpelHero o60miero oOpa3oBaHUS CpEICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE U TMOCTPOEHUE KOTOPOTo
OTIpeJIeNICHbl B IPOrpaMMe MO XMUMHH C YYETOM CHeMPUKU HAYKU XUMUH, €€
3HAYEHUs B MO3HAHUH MPUPOJIBI U B MATEPUATBHON KU3HU OOIIECTBA, a TAKKE C
yu€ToM OOIUX IIeJiel M TNPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanuss B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIlMM, B CO3J[aHWM HOBOM 0a3bl MaTepHATbHOM
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHUS, B CO3J]aHUE IIEJIOCTHOTO TMpEACTaBlIeHUS 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBAaMHU W BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBON KYJBTYpbI, HEOOXOJIUMBIM YCIOBUEM
YCHEUIHOTO TPYyJa W KU3HHM KaXKJI0ro uieHa oOmiecTBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJaTelIbHAasl, KaK HayKa BBICOKMX TEXHOJIOTWW HaIpaBlieHa Ha
peuieHrue TriI00albHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/J0POBBSI.

B cooTrBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIEero
oOpa3zoBanusi cojaepxkanve mnpeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcsi,  HEOOXOIMMYK MM Uil  BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOUYEHUS B KU3Hb COLIMYMA,
NPOJOJDKEHUsT O00pa3oBaHMs B  pa3IMYHBIX O0JacTsIX, HE CBA3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas M HEOpPraHUYecKas XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHWH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMHH) U opranndeckoit xumun. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUW NpU
U3yYeHUH TpeaMera o00ecrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro
MHOrooOpa3us BeIlIeCTB Ha OCHOBE OOLIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» cHopMHUpOBaHA B MporpamMme Mo XMMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K H3Y4YEHHIO Y4YeOHOro matepuajia U oO0ycloBJIeHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPAa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCMHEHUN, a TAaKXE Ha YPOBHE CTEPEOXMMHUYECKHX M BJIEKTPOHHBIX
npelcTaBieHui o cTpoeHuH BemecTB. CBelneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpETUYECKUA Marepuan U (PaKTOJIOTMUYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETCOPETUYECKUX ¢ METOJIOJIOTHYECKUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIei 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHUH, CBOWCTBAX U NPHUMEHCHUH, & TAKKE O XUMHUUYECKUX PEaKUHUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COAEPkKAHUS, HMEKIWMUMU KYJIbTYPOJOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U
XUMHM C JIPYyTUMH HayKaMH, PAacCKpbIBAIOT €€ pPOJb B IIO3HABATEIBHOM U
MPAKTUYECKOMN JEATETHHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX TMPUIIOKECHUN
XUMUH, TIOMOTAIOT BBIIYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ IS TMOIMOJHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaJIbHBIX M J3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom conepkanne yueOHOTo mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3y4eHUS  OPUEHTUPOBAaHO  Ha  (OpMHpOBAaHWE y  OOyJarOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUsI PUIOCOPCKUX UEH, TAKUX KaAK:
MAaTEpPUAIbHOE E€IUHCTBO HEOPraHMYECKOTO W  OpPraHMYecKoro  Mupa,
00yCJIOBJIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SABJICHUNA NYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPCUUN MEKIY
HOBBIMH (PAKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUMX Npo0ieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B nmnnane pemenus 3amady  BOCHUTAHMS, pPa3BUTHS W COLMAIIA3AIMU
oOy4Yaromuxcs NPUHIATHIE MPOrpaMMOM MO XMMHUM TOJXOJbI K ONPEIEICHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAuYEHUE A
pPa3IUYHBIX BHJIOB JESITENBHOCTU: peUIeHus MNpodiieM, MOMCKa, aHalu3a U
o0pabotku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE cpeaHero oOmero oOpa3oBaHUs, MpH
OTNpEJICIICHUH COJIepKATEIIbHON XapaKTEPUCTUKU LieJed M3ydyeHUs NperMeTa
HAIpaBJIICHUEM T[EPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHUME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JAESTENIbHOCTH 4YEJIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJIXO0J K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ssBISFOTCS:

e (oOpMHpOBaHHE CHCTEMbl XMUMHYECKMX 3HAHUM Kak BaKHeHIIen
COCTaBIMIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUN XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIEHHMH MHPOBO33PEHUYECKOr0 Xapakrepa,
O3HAKOMJICHUE C UCTOPUEN X Pa3BUTHSI U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HAyyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHnsT YMEHUM OpUEHTUPOBATBCS B MHpE BEUIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIMX MECTO B IPUPOJE, B IPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, cojepkarenbHas XapakTEepUCTHKa LeJled M 3aaad
W3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO XMMHMHM yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBHUM C HOBBIMM HPHUOPUTETAaMH B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. CerojHs B MPENoAaBaHUM XUMHUH B OOJIbLICH cTeneHu OTAaéTCs
OPEINOYTeHHE  MPAKTUYECKOM  KOMIIOHEHTE  COAepXKaHUs  oOydueHwus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUH
Y IPUMEHEHUS UX B PEaJIbHOM KU3HU JUUIS PEIICHMS IPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npu U3y4eHHH MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

aganTtanys oOydalIIMXCAd K YCIOBUSAM JMHAMHYHO PAa3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHME HWHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, T'OTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYCHUE JJI1 Pa3IMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TIOWCKa, aHaliu3a U 00pabOTKH
nHpopManu, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OMbITa JESITEIBHOCTH,
KOTOpasi 3aHUMAeT BaA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUNA SKOJOTHUYECKOW O€30MacHOCTH XapakTepa BIHMSHMS BELIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00yYaloIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpPETaTh
HOBBIC 3HAHUS IO XMUMHUU B COOTBETCTBUU C JKM3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHU [JIsi TOUCKA H
aHaiau3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(OpMAMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue H pa3BUTHE Yy OOYYAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IPU ITUTAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXXKHOW POJM B PEHICHUU TI00abHBIX MPOOIeM
palMoOHAIBLHOTO TIPUPOIOTIOJIH30BAHMS, ITOMIOJTHEHUS DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUI B CUTYyallUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpemgHero oOmiero oOpa3oBaHHS MPEAMET «XHUMUS)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX /I M3YyUYECHHUS XUMHUM, HA 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. T€opHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCKUX BelecTB. [ OMOoOTHs, H30Mepusi. XUMHUUECKas CBSI3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIIEPUMEHTAbHBIE METOJbl HW3y4YEHUS BEIIECTB M HUX MPEBPAILLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (TUIaBjieHue, 00YTIIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIEH — TMPOCTEUINMN NpPEeACTABUTENb aJKUHOB: COCTaB, CTPOCHHUE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu TrajJoreHUpPOBAHUS WU HUTPOBAHUS), IOJIYYEHHE M MPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHU YTIIEBOAOPOAOB. I[IpMpoaHbI ra3 W MNOMYyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocoobsl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HePTHU, HX NOPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI yroiap U MpOAYKTHI €r0 epepadoTKu.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: MOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakiun).

Kuciaopoaconepxamme opranuieckue coeuHeHHs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CIUPTOB. /leficTBHe MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YEeJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OTUICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHu3M 4esioBeka. [I[puMeHeHune ruiepruHa U dTUICHTJIUKOIIS.

@deHoJ: CTPOEHHUE MOJIEKYJbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
bu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCIIOTBI: CTPOCHHE, (PU3NUECKUE U XUMHUUECKUE CBOMCTBA (CBOMCTBA,
oOmme s Kjacca KUCJIOT, peaknus JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICILINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxxnble 3(Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cnoxHbiX 3¢upoB. Kupsl. [maponus sxupoB. I[lpumeHeHue KupoB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusabl). [JroKo3a — MpocTeHIInii MOHOcCaxapul: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom mean(ll), okucienne amMuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBIICHUE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJCHUE, HAONIOAECHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Mmenu(ll)), ampaerngoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rugpoxcumom menu(ll), BlaumopelicTBue kpaxmana c
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOrO BEIIECTBA WM MPOAYKTAa pEaKIUU IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCTepUMEHTAIbHBIE METO/Jbl M3YUYEHHUS BEIIECTB W WX MPEBPAIICHUN:
HAOJIFOJICHUE M OINMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPHU3AINH, CPEITHSISA
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX INpPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUHW OPTraHHYCCKOU
xumur B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

@dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIEKTPOH, MOJEKYJIa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX N3MEPCHHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OCIKH, YTJICBOIBI, >KUPBHI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckor cuctembl xXuMudeckux diaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX HJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNmaM M NEpUOAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIbl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAs, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMUUYECKON CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [WIBl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue 0 nUCnEepcHbIX cucTeMax. VICTUHHBIE W KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYeCKMX  COCIUHCHH. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckas peaknus. Kmaccudukanus XUMUYECKHX peakiuil B
HEOPraHWYECKON W OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHICCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX  (DAKTOPOB.
O6paTumble peaknuu. XUMHYECKOoe paBHOBecue. DaKTOpbI, BIUSIONIME Ha
cocTostHUE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlatenbe.

OnektponuTuyeckas nuccoruanusi. CUibHbIE W ClIa0ble SJEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX IPEBPALICHUM:
nemMoHcTpanus Tabnun «llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHne Mojieliel KpUCTAUTMYECKUX PeIéTOK, HaOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJAa B MPUCYTCTBUM KaTalW3aTopa, OMNPENEICHHUE CpPeabl
pacTBOpPOB BEUIECTB C MOMOIIBI YHHBEPCAJIBHOTO HWHIMKATOpPA, PEAKLIHUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inuuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHUUYECKHX pPEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMenToB J[. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETA/UIOB (Ha TpUMeEpe
KHCIIOpOJia, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga H  KpEeMHHS) H  HUX  COCAUHCHHH (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek aToMoB MeTaioB. O6mue gpuznueckue cBoiictBa MetamioB. CiuiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN Psi HAPSX)KEHU METAJIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUINUX METAJIOB (HATPUM, KaIuM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mume crnocoObl mosiyueHusi MeTauioB. [IpuMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEPUMEHTANBHBIE METOAbl W3y4YEHUS BEIIECTB M HUX MPEBPALLICHUM:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHE THAPOKCHAA  aTIOMUHUS C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KaueCTBEHHbIC pPEAKIMU HAa KATHOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0OTUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUAJIOB: BAKHEUIIINME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalIbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHUsI.

XuUMHUS ¥ 3J0pOBBE YEJIOBEKA: MpaBuiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCIOJIb30BaHUS IIPErapaToB OBITOBON
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
HEeopraHmueckoi xumuu B 11 Kilacce OCYIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIUX €CTECTBCHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kilaccu(uKamms, IEepUOIUIHOCTh, HAOJIOICHHE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOAKTUBHOCTb, MOJIEKYyJa, DSHEPreTUYECKUNA YpPOBECHbD,
BCIIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, (PU3UYCCKUC
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBIIIJIICHHOCTD, MCTAJLIYpPIru,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIBbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMETHYCCKHUX IIPCIIApPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TMpeaMeTa «XHUMHsS» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
NESATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMHU, TPUCYIIUMH 1IETOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JIEATETHHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UeallaMi POCCUNUCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU NEATEIHHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJIbTaT



JUINTENIbHBIX HAOJIOIEHUM, KPOMOTIMBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpPECAa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHUHU M MOCIEAYIOLIEM
aHanu3e  MHPOpMAlUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSMH, U IPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSICh HA MOPAIBLHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYNKUA CBOMX TOBAapHUIIEH C
NO3UIMH HPABCTBEHHBIX MU MPABOBBIX HOPM U OCO3HAHHUE TOCHEICTBUN 3TUX
MOCTYIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasa >KU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

NOHUMAHHUS UEHHOCTH TMPaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOro TMOBEACHUS B CHUTYallMSX, YTPOXKAIOIIMX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM U JAPYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIHHOM TPAeKTOPUH
oOpazoBanus, Oyaymield nMpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIONIB30BAHIS,

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEl OKpYXKaIoIei
NPUPOJTHON Cpelie, yMEHHS MPOTHO3UPOBATh HEOJArOMPUITHBIE HKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemo(pobuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBAaHUHU PAIIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIETIOCTHOTO
MPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
UBIIIM3AIMA: B €€ TYMAHHCTHYECKOW HAMpaBIEHHOCTH M BaXHOW pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepUaNbHOW KYyJNbTYpPbI, PEIICHUH TI00ATBHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeYeHNH YCIIOBUH YCIICITHOTO TPYAA M IKOJIOTUIECKU KOM(POPTHOU JKU3HH
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEro MUPa W TMPOMCXOASAIIMX B HEM HM3MCHCHMM, YMEHHUS JCNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpooOieM B PeabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON TSI TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B  pasMuHBIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXJIUCUUILUIMHAPHBIE (MeXIpeIMETHBIE) oOllleHayYHbIE MIOHATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HAOIIOJIEHHe, H3MEpEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOyuaroniuxcs UCTIOJIb30BaTh OCBOCHHBIE
MEXKJIUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
ydeOHbIe TIeUCTBUS B IO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PETYISATUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEIH JESITEIbHOCTH, 3aJlaBas IMapaMeTPbl U KPUTEPUU HUX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIKME TTOHSATHUS JJIsI OOBSICHEHUS OTACIBHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHUE PpACCYXIEHUS (MHIYKTHBHBIE, JEIyKTUBHBIC, I10
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUUd — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKHX PEAKIU.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIIEHHBIE U CAaMOCTOSTEILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBBI JJII (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO [UIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOIOM MpOIEcca, CaMOCTOSTEIbHO  IPOTHO3MPOBAaTh €r0  PE3yJbTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCUTENIBHO JTIOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMamu (Hay4dHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJEpkKaHUs, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyaUpPOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHpoOpMAIK, HEOOXOIWMOHN JJs BBHIMOJTHEHHS Y4YEOHBIX 3aaay
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAJbHYIO (OpMy mpeacTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCTIOJh30BaTh HAYYHBIM S3bIK B KadecTBE CpPEJCTBA IpH padoTe C
XUMHAYECKOW WHGPOpMAIUEii: MPUMEHATh MEXMpPEAMETHbIE ((PU3NYECKUe |
MaTeMaTU4YEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJIBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPEJICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEAJIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH Pe3yJbTaTOB MMO3HABATEIHHOMN JEITEIHLHOCTH,
MOJyYSHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(opMyIupOBaTh BBIBOJBI [0 pe3ysIbTaTaM MPOBEAEHHBIX UCCIECIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0/ O0CYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
NesITeIbHOCTh, ONpeneisss €€ Leau U 3aJayd, KOHTPOJIMPOBaTb M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKHUX PEAKIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble peE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XWMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaAKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM CpEeE;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMe TOHATUS (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHas
0o0o0JI0YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XHUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJb, MOJISIpHasE Macca, MOJSPHBIM  OOBEM,  YIJIEPOJAHBIN  CKEJIET,
dyHKIMOHANIbHAS TpyMNa, pajuKal, HU30MEpHusi, U30MEphbl, TOMOJOTUYECKHUI
psill, TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOJ U a30TCOJIEepXKallue COCIUHCHMUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS);
TEOPUH U 3aKOHBI (TEOPHUsl CTPOCHHS OpraHndeckux Bemiects A. M. bytieposa,
3aKOH COXpPAaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTHM XWUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHUSI O CBOMCTBAxX, COCTaBE, MOJYYCHUU U OE30MACHOM MCIOJb30BAHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACSATETbHOCTHU
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
yCTaHABIIMBATh WX B3aMMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIINWE MOHSTHUS
IIPU OMKMCAHUU COCTaBa, CTPOEHUS U MPEBpPAIICHUN OPraHUYeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY JIs
COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKMX BEIIECTB W YPAaBHCHUH XUMHUYECKHX PEAKIIUH,
W3TrOTaBIMBATH MOJIEIN MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIs MILTIOCTPAIIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOopMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUECHHBIX
OpraHWYeCKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K OMNpEIeIEHHOMY
KJIacCy/TpyIme coeAuHeHUuN (yrieBoJOPObl, KHUCJIOPOA M a30TCOACpPIKAIINE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cucreMarnueckoit HomeHkinatype (IUPAC), a Takke mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEIHIECTB (ITHUJICH, MPOMMIEH, alleTUJICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHO, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEATh BUIb XHUMHYECKOW CBSI3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytinepoBa nnsi OOBSICHEHHS 3aBHCHUMOCTHU
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH pa3TUYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METAHOJ, 3TAHOJ, YTHJICHTIIUKOIIb,
TIIALEepUH, (EHOII, aleTalnbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0J03a,  aMUHOYKCYCHas  KHUCJOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYUCICHHS IO XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA UCXOHOIO BEIIECTBA WM MPOAYKTa
peaKIMu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU MPU U3YUYECHUU BEILIECTB
M XUMHYECKHX  SIBJIEHMH  (HaOMroJleHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CHUCTEMHbIC XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHUM  COONIIOAATh  MpaBWia  IOJb30BaHUSA
XUMHYECKOW TMOCyA0i U JabopaTOpHBIM OOOpYyAOBaHUEM, a TaKXKe IpaBUIIa
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIyYeHHE OTUJIEHA U M3YYEHHE €ro CBOWMCTB, KayeCTBEHHBbIE peaKluu
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJKOB TPU HArpeBaHHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKH O€30MACHOCTU MpHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIAThH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE J3THX
PE3yNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
UH(POpPMAIIMIO, TIOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MacCOBOMU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh yYMEHUW  COONIOJATh  TpaBWIa  DKOJOTHYECKH
11eJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPY>KaroLled MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMast cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIIECHNUSI W MNPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCS C OTPAaHUYEHHBIMHU BO3MOKHOCTSAMH 37I0POBbSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX pOopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (DOPMUPOBAHMM MBIIIJIEHUS W KYyJbTYpbl JUYHOCTH, €&
(YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraIONIUe MOHATHS (XMMHUYCCKHH 3JEMEHT, aTOM, W30ToI, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJia, MOJIb, MOJISAPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHUCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



peméTKa, TUIbl XUMUYECKUX PEaKINil, paCTBOP, 3JEKTPOJIUTHI, HEIJEKTPOJIUTHI,
ANEKTPOIUTHYECKAs AUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKOM pEeaKluu, XMMUYECKOE PABHOBECHUE); TEOPUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUMTUYECKON aucconranuu, nepuoanueckun 3axkon . M. Menneneesa,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs M MpEeBpallleHUs
HHEPrUU NPHU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIeKalM€é B OCHOBE IMOHUMAaHUs
INPUYUHHOCTH M CUCTEMHOCTH XHMMHUYECKUX SIBICHUH, (PaKTOIOrH4YecKue
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BKHEHIIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU JEATEIbHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKKU MOHATHMA,
YCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHS
PpU ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsi
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPAaBHEHMH XHMHUYECKUX pEaKLUid,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJIeJbHBIX HEOPraHUYECKHUX BEIIeCTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuakx,
raméHasi U3BeCThb, HeraméHas U3BeCTh, MUThEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XUMHYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IUYHOIO COCTaBa, BUJ
XUMHYECKOW CBSA3U (KOBAJCHTHAs, MOHHAs, MeTaJJIM4ecKas, BOJIOPOJHAs) B
COCIMHEHUSAX, THUI KPUCTANIMYECKOW pEHIETKH KOHKPETHOTO BEIECTBa
(aTomHast, MOJIEKYJIsIpHAsl, HOHHAs!, METAJUIMYECKAs), XapaKTep CPesbl B BOAHBIX
pacTBOpax HEOPTraHUYECKUX COEIMHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh IPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIe
COeIMHEHUN (MPOCThIe BEHIECTBA — METaUIbl M HEMEeTallbl, OKCH/IbI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoauyeckoil cucCTEMbI
xuMuueckux snmementoB JI. M. MennesneeBa, MCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHUSI CBOWCTB XUMHYECKMX OJJIEMEHTOB M HX
COEMHEHUM MO IepuojaM U rpymnmnam llepuognueckoit cucTtemMbl XUMUYECKUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINI;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3JIMYHBIM MPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s ekTy peakun, I3MCHEHHUIO CTEIIECHeH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
PeaKIny, y4aCTHIO KaTaIn3aTopa);

c(pOpMHUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TOJHBIE W COKpAalEHHbIE YpPaBHEHUSI pEaKIUuid HOHHOrO OOMeEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH PEAKIHUH, TOJTBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MOYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPaX
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIM IMOCPEJCTBOM COCTABJICHUSI DJIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEeaKIUH OT Pa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUIIL
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XWMHUECKHE MPOIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOW KUCIIOThI, aMMHaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIH30BAHUEM
MOHSITUSL «MacCOBas JIOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO0 U3
y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3¢ deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMH  COOJtOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C WHCTPYKIIUSIMU T10 BBITIOJTHEHHUIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHIMA
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIPENICJICHHE CpPEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBbIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBHHM C TIpaBWJIaMM TEXHUKH OE30MAaCHOCTH TpH OOpaIieHuu C
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJOBaHUEM, NPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpopManuio, IMOIyd4aeMyK U3 pa3HbIX HMCTOYHHUKOB (CpeIcTBa MacCOBOMU
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
11e71Ieco00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAaHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOJIHON Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBHS Ha JKHUBBIE OPraHU3Mbl OIPEJACIEHHBIX BEIIECTB,
noHnumass cmbica mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. bpaitng nns  3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumeHoBanue KoJsnyecTBo 4yacoB

Ne DJIeKTpOHHbIe (L (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoThI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
xumui. Teopust https://academy-

11 CTPOEHUS 3 content.apkpro.ru/lesson/a9f3d191-5ele-
OpPraHNYECKHUX 4e24-ac02-efh16fa49f6a
coequHeHu A. M.

Bbyrneposa
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
[IpenenvHbie https://academy-

2.1 YTJIEBOIOPOIBI — 2 content.apkpro.ru/lesson/258ddc06-
AJIKAHBI ec23-473c-b3d7-ed82fcaddd02
Henpenenbusie
YIJI€BOJIOPOIbL: https://academy-

2.2 aJIKEHBI, 6 1 content.apkpro.ru/lesson/4038171e-
alIKaJEHBbl, 4158-4bd1-ae98-18dc1cfb9399
AJIKUHBI

2.3 ApomaTtuueckue 2 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

YIJIEBOIOPOIBI content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
[Ipuponusie
24 HETOTHIIH 3 1 https://lesson.edu.ru/04/10
YIJIEBOOPOIOB U
uX rnepepadoTka
Wroro mo pazueny 13

Paznen 3. Kuciiopoacoaep:xauiue opranu

YECKHE COCANHCHUSA

https://academy-
3.1 Cruprel. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
AJbIeruanl.
KapGoHOBBIC https://academy-

3.2 7 content.apkpro.ru/lesson/8664h319-
KHCIIOTBL. 0ba3-4945-h076-ch7ae5858h90
CrnosxHbIe 3(UpPBI

https://academy-
3.3 VYrneBoasl 3 1 content.apkpro.ru/lesson/8664h319-
0ba3-4945-b076-cb7ae5858b90
Htoro o paszeny 13

Pa3znea 4. Azorcoaepskamm

€ OpraHun4eCKue COCIMHCHUSA

AMUHBL https://academy-
4.1 AMWHOKHCIIOTEI. 3 content.apkpro.ru/lesson/0c608a59-
Benku 4c69-4481-839e-9205f201b73e
Hroro no pazneny 3



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

I1 .
51 TACTMACCHT 2 https://lesson.edu.ru/04/10
Kayuyxu. BonokHna
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 xumus 10-11 2 2

[TPOTPAMME



https://lesson.edu.ru/04/10

11 KJIACC

HaumenoBanue

KoaunuecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
ITepuo ecKa
1.1 proteckad 3 https://lesson.edu.ru/04/10
cucTeMa
XUMHUUYCCKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4 https://lesson.edu.ru/04/10
BEILIECTB
X
1.3 HMITACCRHIE 6 1 1 https://lesson.edu.ru/04/10
peakiuu
Hroro mmo pasneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Merasuisl 1 https://lesson.edu.ru/04/10
2.2 Hemetamner 9 1 1 https://lesson.edu.ru/04/10
C
2.3 BASH 2 https://lesson.edu.ru/04/10

HCOPraHN4YCCKUX 1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OPraHu4eCKUX

BEIICCTB
Hroro no pasaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u xKu3Hb

3.1 XUMHS 1 )KU3HB 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmer oprannueckoin
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

https://myschool.edu.ru/

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUN
A. M. Bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHbIC HA3BAHUS
OpPraHMYECKUX BEIECTB

AJKaHBI: cOCTaB U
CTPOCHHC, TOMOJIOTHYECKHI

paa

Mertan u 3TaH —
MPOCTEUILINE MPEICTABUTEIN



https://myschool.edu.ru/

aJIKaHOB

AJIKEHEBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJEH U IPOIUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTnueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3HHbI

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHUH PS/I.
AleTHIIEH — MPOCTEUIIHIT
MPEACTaBUTEb ATKUHOB

11

Brranciaenus mo YpaBHCHHUIO
XUMHYECKOM pC€aKnuu

12

ApeHbl: 6€H30 U TOIYOJI.
ToxkcuyHOCTH apeHOB

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: IPUPOIHBIN
ra3 u noIyTHble HE(PTIHbIE
rassl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u noIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTponsHas pabora no
pazneny «YTIeBOAOPOIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopopoanas cBsizb

18

MHOroaTtoMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U IMLEPUH

19

®deHo: cTpoeHue
MOJIEKYJIbI, PU3NYECKUE U
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

20

Anbaerunbl: GopMaibaeThI
U aleTalbaern. ALETOH

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas




22

[Tpaktuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIITHX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEHCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BO/IHbIE KAPOOHOBBIX
KHCIOT. ['MIponn3 ClIoKHBIX

a¢hupoB

26

Kupsl: runponns,
MIpUMEHEHHE,
Ouosoruueckas poJib KUPOB

27

VrieBoabl: COCTaB,
Kiaccuukanus.
Baxwueitmme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
MMPUPOAHBIC TOJTMMEPBI

29

KonTtponsHas pabora o
pazneny




«Kucnmopoacoaepxaine
OPraHU4YeCKHUE COCAUHEHUSD)

30

AMWHBI: METHJIAMUH U
AHWJINH

31

AMWHOKHCIIOTHI KaK
am(poTepHbIe OpraHNYeCcKHe
COEIMHEHMS, NX
OMOJIOrMYECKOEe 3HAUCHHE.
Ilentnael

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TTOHSATHSA XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COECOUHEHUN

34

OcCHOBHEIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHQUTypauus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUUYECKHX DJICMECHTOB
Y UX COCIMHEHUH 10 TpynIaM 1
nepuojiaM. 3Ha4eHUE
MEePUOINYECKOT0 3aKOHA U
CHCTEMBI XHMHYCSCKHUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKu

CrpoeHue BellecTna.
XuMH4YeCcKas CBA3b, €€ BUIBL,
MEXaHHU3MBbI 00pa30BaHUs
KOBAJICHTHOU CBsI3U. BonopoaHas




CBA3b

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

[Tonatne 0 quCnEpCHBIX
cucreMmax. VIcTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BEIIecTBa B
pacTtBope

Knaccudukanus 1 HOMEHKIATypa
HEOPraHN4eCKUX COECTUHEHUM.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xumMmuaeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS 1
MPEBpAICHUS DHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

Ckopoctb peakiuu. OOpaTuMble
peakur. XuMUYECKOe
paBHOBecHE




10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMHUYECKOM
peakuum»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonstue o
BOJIOPOIHOM ToKa3atene (PH)
pactBopa. Peakuuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB coJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

Mertasuibl, UX MOJOKECHHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuXx djaeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHIe
(hM3MYEeCcKue CBONCTBA METAJIIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HanpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA




BAKHEHIINX METAJUIOB (HaTpuUi,
KaJIni, KaJlbIIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTrueckas padora Ne 2.
"Pemrenne 3kciepuMeHTAIBHBIX
3ama4 no teme «Metaib"

20

HeMeTaJIHBI, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYeCKnX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®u3nyeckue CBOMCTBA
HEMETAaJIOB. AJIJIOTPOITHUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
COEeIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeTMHEHHIA

24

XHMMHUUYECKUE CBOMCTBA YIIIEpOa,




KPEMHUS U UX COCTUHEHUI

25

[IpumeneHne BaXKHEUIINX
HEMETAJUIOB U UX COCIMHEHU

26

O00011IeHNE U CHCTEMAaTH3aLIH
3HaHUH 110 Teme «HemeTamnery.
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEakInil 1
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTrueckas pabora Ne 3.
«Pemienne 3KCepUMEHTAIbHBIX
3ama4 no teme "Hemerams'"»

28

KonTponsnas pabota no temam
«Metamael» 1 «HemeTammie

29

Heopranudeckue v opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AmboTepHbIe HEOpraHU4eCcKHUe 1
OpraHUYECKUEe COCTUMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCKUX
BEIIECTB

31

Poiib xuMuu B 00ecrieueHuu
9KOJIOTMYECKOM, SHEPreTHIECKOM
M IHUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUU MEHUIIHHbI

32

[IpencraBnenust 06 oOmUX




HAaYYHBIX IPUHIHUIIAX
MPOMBIIIEHHOTO MOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepHaIOB

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YHEHUKA

* Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 10 xknace/ Pynsutuc I'.E., ®enpaman @.I°., AkunonepHoe o0UIeCTBO
«M3parenscTBO «IIpocBemienue»

» Xumus, 11 xnacc/ Pynsutuc I'.E., ®enpaman @.I"., AkuironepHoe 00111eCTBO

«M3parenscTBO «IIpocBemienue»

METOJNYECKHUE MATEPHAJIbBI IJIA YUYUTEJISA
Paneuxuit A.M. JIlunaktudeckuit matepuan no xumuu 10-11: mocobue s

yuurens/ A.M.Pageukuii. — M.: TIpocsemienue, 2011.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET






