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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEro oO0miero oOpa3oBaHUs
pa3zpaborana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBannn B Poccuiickoit ®Denepanum», TpeOOBaHWN K pe3yJbTaTaM
OCBOCHMS (pefepanbHOil 00pa3oBaTENbHOM MPOrpaMMbl CpPEIHEro OOILIEro
obpazoBanust  (®OII  COO), npencrabieHHeix B DexepanbHOM
rocysiapctBeHHOM oOpazoBaresibHOM crtaHjaapte COO, ¢ yuérom Konnenuuu
npenojaBaHus  ydyeOHOro nmpeamera «XuMus» B 00pa3oBaTeNbHBIX
Opra”u3anusax Poccuiickoi Oenepanuy, peanu3yroImx OCHOBHBIC
o0Opa3zoBaTeIbHbIE MMPOTPAMMBI, U OCHOBHBIX MOJOXEHUN «CTpaTeruu pa3BUTHUS
Bocnutanuss B Poccuiickoin ®epepauun Ha 1nepuon g0 2025 ropay
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MporpaMMbl MO XUMUH, K ONPEIEICHUIO
oOmiel crpateruu OOy4YeHMS, BOCIHTAHUS M Pa3BUTHUA OOyYaIOIIUXCS
cpeacTBamMu ydeOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha 6a30BOM
YPOBHE  COCTaBWIM  KoHUenTyalbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COAEp)KaHus, pe3yJbTaToB OOyYeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeNbHON OpPTaHU3AIUH, SIBISICTCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEPIIAIOIIUM DJTAOM pealu3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIMX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHA. OTHU LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOMBI, (OPMUPOBAHHMS MHUPOBO33PEHUS U O0OIIEH
KyJbTYpPhl YEJIOBEKA, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOM cpene. Peanuzyercs xumuieckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUSI CpPEACTBAMU
yqeOHOTO TmpeameTa «XUMUsS», COJEpKaHWEe U IMOCTPOEHHUE KOTOPOTO
OTIpeJIeIeHbl B MIPOrpaMMe M0 XUMHUHU € YYETOM crelupuKu HAYKd XUMUH, €€
3HAQYCHUS B MO3HAHUM MPUPOJIBI M B MaTEpUATILHON JKU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIIMUX UeNed U NPUHIUIIOB, XapaKTepU3YyIOIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoit
denepanuuu.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B
COBPEMEHHOW IMBWJIM3allMMd, B CO3JaHUM HOBOM 0a3pl MaTepHaIbHOU
KyabTypbl. OHa BHOCHT CBOM BKJIaaA B (OPMUPOBAHUE PAIMOHAITBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE I[EJIOCTHOIO TMpeJACTaBlieHus 00



OKPY’KalIlEM MHpE KaKk O €JUHCTBE IPUPOABI U YEJIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKpPY>KaroIEero MMUpa, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOXKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMHU HAayKaMH, XUMUS
CTajla HEOThEMJIEMON YacThI0O MUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOIO TPYyJa M KU3HU KaKI0ro ujieHa oOmectBa. CoBpeMEHHas XUMUs
KAK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJICHA Ha
pelieHrne ria00anbHbIX MPOOJIEM YCTOHYMBOIO PAa3BUTHS Ue€IOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, HSKOJOIMYeCKOM O€30MacHOCTH U
OXpaHBbI 3I0POBBS.

B cooTrBercTBUM ¢ OOmMMHU IENSIMU M MPHUHIMIIAMU CPETHETr0o OOIIero
obpazoBaHus cojepkaHue mnpeaMera «Xumus» (10-11 kmaccel, 06a30BbIT
YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOATOTOBKY  oOydaroumuxcsi,  HEoOXOAMMYK UM Uil BBIPpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHUSA B KU3Hb COLIMYMA,
OpOAODKEHHsT O00pa3oBaHMS B  pa3IMYHbIX O0JIacTAX, HE CBA3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBnsOmUMHA TpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmas U HEOpPraHWYecKass XUMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIEp>)KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOWM HayKH:
CUCTEMA 3HaHUI MO0 HEOPraHMYECKON XUMHHM (C BKIIFOUEHHEM 3HAHUW U3 001en
XUMHUH) U OpraHn4deckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH MTPU
U3y4YeHUU TpeaMeTa o0ecleuyuBaeT BO3MOXKHOCTh PAcCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUHU.

Crpyktypa conuepxaHusi KypcoB — «Opranudeckast xumusi» u «OO0mmas u
HEOpraHu4ecKas XuMus» c(HOpMHpPOBaHa B MpPOTrpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOI0 MOJXO0Ja K H3Y4YeHHMIO Y4YeOHOro maTepuana MU O0OycCiOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BELIECTBA
paccMaTprBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHSI OPraHUYECKHUX
COCAMHEHNH, a TAaKXe Ha YPOBHE CTEPEOXMMHUYECKHMX M JIIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuH BemiecTB. CBeleHMs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSl B Pa3sBUTHM — OT YIJEBOJOPOJAOB JI0 CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX CO€QUHEHUH. B Kypce opraHnyeckod XuMuu
NOJy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOUIETo
oOpa3oBaHMsl IE€pPBOHAYAJIbHBIE MPEACTABICHUS O XUMHUYECKOH CBA3H,
KJ1acCU(DUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHMS], O XUMHUECKON PEAKLIUH.



[Tog HOBBIM yrjoMm 3peHuss B mpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsd HM3Y4YEHHBI Ha YpPOBHE OCHOBHOIO 00Iero o0Opa3oBaHUS
TEOPETUYECKH Marepuan M (PaKTOJIOTMYECKHUE CBEIEHUS O BEUIECTBAX H
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHuieckast
XUMUSD» 00YyYarolmuMCcs TPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX M  METOJ0JIOTMYECKUX
NO3ULUH, TIIy0Ke MOHATh UCTOPUYECKOE M3MEHEHUE (DYHKIMI 3TOro 3aKOHa —
0T 00o0mIaromIel 10 OOBICHIIONMEH U MPOrHO3UPYIOIESH.

Enunas cucrema 3HaHUW O BaXKHEWIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHUHU, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaKIUAX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus aomnonHsercs B Kypcax 10 u 11
KJIACCOB AJIEMEHTAMHM COJEP)KAaHHUS, HMEIOIIUMHU KYJbTYpPOJIOTHYECKUNA U
NPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABaTEIbHOU U
IPAKTUYECKOHN JAESTENbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHUIO YBAKEHUS
K TpOIEecCYy TBOpPYECTBA B OOJACTH TEOPUM U TMPAKTUUECKUX MPUIIOKEHUN
XUMUH, T[IOMOTAIOT BBIYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX NpoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU
OCMBICTIMBATh HMH(MOPMAIMI0O U MPUMEHATh €€ JUId MONOJHEHUS 3HAaHW,
pELIEHUs] MHTEIUIEKTYalbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amay. B nenom copepkanue yueOHOro mpeamera « XUMHs JAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  (QopMuUpoBaHHME Yy  OOydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (PUITOCO(PCKUX UAEH, TAKUX KaK:
MaTEpUAIIBHOE  E€JUHCTBO HEOPraHMYECKOr0 M  OpPraHUYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEUIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh
IIPUPOAHBIX SBJICHUU IyTEM DKCHEPUMEHTA U PELICHUS IIPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHUH
B pEIICHUH DHKOJIOTHYECKUX TpodsieM, a Takxke mpodieM cOepexeHus
OPHEPreTUYECKUX PECYypCOB, CBHIPbs, CO3/IaHHUA HOBBIX TEXHOJOTHA U
MaTepHUaJIoB.

B nmuaHe pemenus 3amad  BOCHUTAHMS, Pa3BUTUS W COLMAIM3aLUU
oOyJaromuxcsl NPUHATBIE MPOTPaMMON MO XUMHUHM MOJIXOJbl K OMNPEICICHUIO
colepKaHUs W TIOCTPOEHUS TpeAMeTa IMpeaycMaTpuBaioT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHUM, HMEIOIMX O0a30BO€ 3HAUYECHHE IS
pa3IUYHBIX BHJIOB JESATEIBHOCTU: PpELIEHUs NpoOsieM, TOHMCKa, aHalu3a |
00paboTkn  MH(pOpMAIMK, HEOOXOJMMBIX I NPUOOPETCHHUS  OIbITA
MIPAKTUYECKON W HCCIENOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHH.



B mpaktuke npenopaBaHus XMMHM Kak Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs, TaK M Ha YPOBHE cpeaHero oO0mero oO0pa3oBaHus, MOpH
ONPEJEICHUN COJEPKATEIbHON XapaKTEPUCTUKU LeJIed H3yYeHHs] IperIMeTa
HaIlPaBJICHUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPU3HAETCA
dbopMHpOBaHHE OCHOB XHUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENIbHOCTH YeJIOBeKa M Kak OJHOro W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOWYECKOW TOYKM 3pPEHHUs TaKOU
NOAXOJ K ONpPENEJCHUI0 LeJell H3y4YeHHs] MpeaMeTa SIBISIETCS BIOJIHE
ONPaBIAHHBIM.

CoryacHO JaHHOM TOYKe 3pEHUs IJIaBHBIMHU LEISIMHU U3YUYEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBmisiroTcs:

e (opmupoBaHHEe CHCTEeMBl XHMHYECKUX 3HAHWUN KaK BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOpPOHM JIeKaT KItOUeBble MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHM, OCBOCHHME S3blKa HAyKH, YCBOEHUE U TIOHUMAaHHE
CYIIHOCTH JOCTYHHBIX OOOOIIEHHUI MHUPOBO33PEHUYECKOr0 Xapakrepa,
03HAKOMJIEHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE TPEJICTABICHUNA O HAyYHBIX METOHaxX
MO3HAHUS BEIIECTB M XHWMHYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuoOOpeTeHUs yMEHUW OPHEHTHPOBATbCI B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUHM, UMEIOIIMX MECTO B IMPUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHUH M CIHOCOOOB  JIEATEIIBHOCTH, CBSI3aHHBIX C
HAOMIOJIECHUEM U OOBSICHEHHEM  XHUMHUYECKOrO0  JKCIEPHUMEHTa,
coOJIF0ICHUEM TTPaBHII 0€30MMacHOTO 0OpaIleHHsI C BEIECTBAMM.

Hapsany c¢ atum, conepkaTenbHas XapaKTEpUCTHKA LEJIe | 3a1ay
U3y4YeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHa U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpaszoBanust. CerosiHs B MpeNoAaBaHUM XUMHUH B OOJIbIIEH cTeneHu OTAAETCA
OPEeANnoOYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHusg  OOydeHHs,
OpUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHW3alliM, BIAJCIONIET0 HE HA00pOM 3HaHWH, a QYHKIMOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUBHOT'O TIOJyY€HUs 3HAaHUHN
Y IPUMEHEHUS UX B PEANBHOM )KU3HHU JIJIs1 PEUIEHUS MPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3TUM npu U3ydYEHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIEe
3HaYeHHE MPUOOPETAIOT TaKKUe LENH U 3aa4H, KaK:

afganTamnys OOyYaromIMXcsi K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCA
Mupa, (HOPMHUPOBAHME HWHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00Opa30oBaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEIBHOMY  IPHUHSATHUIO



I'PaMOTHBIX pEHICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C
BEIIECTBAMH U WX TIPUMCHCHHUEM;

dbopmupoBaHue Yy OOy4YarOUIUMXCS KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCAIbHOE 3HAYEHWE JUIsl Pa3IMYHBIX BHUJIOB
NESTENbHOCTU:  pEIIeHHs MpobjieM, TOHCKa, aHalu3a U o0paboTKH
uHpopMany, HEOOXOAUMBIX IS NPUOOPETEHHUs] OIbITa JEeATeIIbHOCTH,
KOTOpasi 3aHUMAeT BAXKHOE MECTO B MO3HAHUU XUMHUH, a TAKXKE ISl OLEHKHU C
MO3UIMNA  JKOJIOTMYECKOW O€30MacCHOCTH XapakTepa BIUSHUSA BEHIECTB U
XUMUYECKUX MPOIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHUX
CHOCOOHOCTEN O00y4YarIUXCs: CIOCOOHOCTH CaMOCTOATEIBLHO NPUOOpETaTh
HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBHUHU C >KU3HEHHBIMH IMOTPEOHOCTSIMH,
UCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH ISl TOWCKa U
aHajgu3a y4yeOHOM HW  HAy4YHO-TIOMYJSApHOW HWH(OpMAIMK  XUMHYECKOTO
COJIep>KaHMUS;

dbopMupoBaHWEe W pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJAMMBI, B YAaCTHOCTU, IpPU IUIAHUPOBAHUU U
MPOBEJECHUN XUMHUUECKOTO AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYamuxcsi YyOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOW POJU B PELICHUHU TJIOOAIBHBIX MPOOIeM
palMOHAILHOTO TIPUPOJIONIOIB30BAHUS, TOMIOTHEHUS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHMUS HEOOXOJIUMOCTH
OEpeXHOTO OTHOIICHHWS K TIPUPOJE M CBOEMY 3JI0OPOBBIO, a TakKke
NPUOOPETEHHST OMbITA HWCIIOJNB30BAHUS TMOMYYEHHBIX 3HAHUW I TPUHATUS
I'PaMOTHBIX PEIICHUH B CUTYAIUSX, CBI3aHHBIX C XUMHYCCKUMHU SIBJICHUSMH.

B ydeOHOM miane cpeaHero oOmiero oOpa3oBaHUsSI MPEeaMET «XHUMUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obmactu «EcTtecTBeHHO-
HAy4YHbIE TIPEIMETHI».

OO0miee 4yucao 4YacoB, OTBEAEHHBIX IS M3Y4YEHUsS XUMHUHU, Ha 0a30BOM
YPOBHE CpeAHEro ooIero oopa3zoBanusi, coctanisier 68 yacos: B 10 knacce — 34

yaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 4 ac B Heento).
COIAEPKAHUE OBYUEHUSA

10 KVIACC

OPI'AHUYECKASA XUMUSA
Teopernyeckne OCHOBBI OPraHMYeCKOH XUMMHU



[IpenMer opraHn4ecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B NOJIyYEHHH HOBBIX BEILECTB U MaTepuanoB. Teopus CTpOEHUS] OPraHMYEeCKUX
coenuHeHnii A. M. bytnepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(dopMyJibl OpraHu4ecKuX BellecTB. ['omMomorus, n3omepus. XuMuueckas CBsI3b
B OPTaHUYECKUX COECAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o0  KjIacCU(UKAIMU  OPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHuyeckux COeAMHEHUN (CUCTeMaTUYecKas) U TPUBHAJIbHBIC
Ha3BaHUs BaXHEHIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BEIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAaKOMJIEHHE ¢ 00pasllaMl OpPraHWYeCKHUX BEIIECTB U MaTepHallaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPTraHWYECKHUX BEUIECTB, HAOJIOIECHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IiaBjieHue, 00yTIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU psad. MeTraH W 3TaH —
IpocTeiIlne MpeACTaBUTENN AIKAaHOB: (U3UYECKHUE U XUMHUYECKHE CBOICTBa
(peakiuu 3aMelIeHUs] U TOPEHHs), HaXOXJEHHWE B MPUPOJE, IMOJIy4yeHUE U
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTHYECKUN PAA. DTWIECH U NPONUJIEH
— MPOCTEUIINE MPEACTABUTEIN AJTKEHOB: (U3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TATOIEHUPOBAHUSA, THUAPATAIUU, OKHUCIEHUA U
MOJINMEPHU3ALINH ), TOJTYYEHUE U TPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunOyranuen-1,3: cTpoeHue, BaxxHeHIe
XAMHUYECKUE CBOMCTBA (peakius MOJTUMEPU3ALTUN ). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psi.
ALeTWIEH — TPOCTEMIIMN MPEACTABUTENb AJIKHHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMUMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIorTeHUPOBAHUS, THAPATAIIMU, TOPEHUS), MOTYyYEHUE U IPUMEHEHHE.

Apensbl. benzon: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu rajoreHMpoBaHUS W HUTPOBAHHMS), NOJIYYEHHUE M IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuueckue u XumuuecKue ceolcmea (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOJYUeHUe U npumeHeHue. TOKCUYHOCTH
apeHoB. ['eHeTHYecKasl CBSA3b MEXAY YIVIEBOAOPOAAMH, NPUHAICKAIIMMU K
Pa3JINYHBIM KJIacCcaM.

[IpupoHBIE UCTOYHUKM YIJIEBOAOPOAOB. [IpUpOAHBIA ra3 W MOMYyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. CrocoObl nepepadboTku HedTH:
NEPEroHKa, KPEKUHT (TepMHUYECKHUI, KaTaduTU4YecKuil), nmuponus. [IpoaykTsi



nepepaboTku HepTH, HMX TNPUMEHEHHE B MPOMBIIUIEHHOCTH W B OBITY.
KameHHbIl yroib 1 NpOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBpPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIacTMacC, KaydyKOB U PE3HHBI, KOJUIEKIUH
«Hedts» u «Yromb», MOJEIUPOBAHUE MOJIEKYJ  YIJIEBOJIOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW pabOThI: MOIy4YEHUE
STUJICHA U U3YyYEHUE €T0 CBOWCTB.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBAa HMCXOJHOTO BEIleCTBAa WM MPOAYKTa pEAKIHH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

Kuciopoaconepxkamue opranudecKue coeJHHEHUA

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHOA M 3TAHOJ: CTPOCHHUE,
(¢u3nuecKue U XUMHUYECKHE CBOMCTBA (pEakUMH C aKTUBHBIMU METaJJIAMH,
raJIOr€HOBOJIOPOJaMy, TOPEHHE), NPUMEHEHHE. BoaopoaHBIE CBSA3M MEXIY
MOJIEKYJaMU CIUPTOB. JlelicTBUE METaHOJa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHL. ODTUJIEHIVIMKOJIb W TJIMLEPUH: CTPOCHHUE,
¢u3nueckue M XHUMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIECIIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAasl peakUusi Ha MHOIOaTOMHBbIE ciMpThl). [leficTBre Ha
opranusM yenoseka. [[puMeHeHre rmuuepruHa U STUIEHTIINKOIIS.

®deHos: CTpOEHUE MOJIEKYJIbl, (PU3NYECKHEe W XHUMHYECKUE CBOICTBA.
Toxcuunocts penoina. [Ipumenenue denona.

Anpnerunbl U Kemowuvi. DPOpMaNbIErHl, aleTAIbIETUA: CTPOCHHUE,
dbu3nUeckre U XUMHUYECKUE CBOMCTBA (PEaKIMU OKHUCICHUS] U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHasl KUCIIOTBI: CTpOeHHE, (pU3HuecKue U XMMUYECKHEe CBOICTBa (CBOICTBA,
oOmme I Kjacca KHUCJIOT, peakmus JTepuPUKalMM), TMOIyYeHUe u
npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOThI KaK MPECTABUTEIN BBICIIMX
KapOOHOBBIX KHCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX

MOIOILIEE IEHCTBHE.

CrnoxHble 3(Upbl Kak HPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubX  dpupoB. Kupsl. ['mapomnus xupoB. I[lpumeHeHune KHUpOB.
buonoruueckas poib :KUPOB.

VYrneBoapl: coctaB, KiaccuuKanus —yriaeBoloB  (MOHO-, IU- U
nojnucaxapuabl). [noko3a — mnpocTedmMii MoOHOcaxapuJ: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuiom meau(1l), okucinenne ammuayHbIM pacTBOpoM okcuaa cepeopa(l),



BOCCTaHOBJICHHE, OpPOYKEHUE TIIFOKO3bl), HAXOXK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ouosnoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxmain n nemnroio3a kak npupoaHbie noaumepsl. CTpoeHHne Kpaxmana u
Hesuoa03bl. PU3NMYECKHe W XMMHYECKHME CBOMCTBA Kpaxmaina (THUIpoJiu3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HX IPEBPALLCHHI:
poBe/IeHHEe, HAOII0IEHNE U OMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIIUPTOB (OKHCIEHUE 3TaHOJIa
okcugoMm meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
rugapokcugom Menu(ll)), anpaerumoB (OKWCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u runpoxcumom menu(Il), B3aumojnelicTBue Kpaxmana c
MOJIOM), TIPOBEJCHHE MPAKTUYECKON padOTHI: CBOMCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuértHrle 3agaun.

Bbluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOIO0 BEUIECTBA WJIM MNPOJYKTa PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WJIU IMPOJYKTOB
peakiun).

A30TCOozep)Kalye OPraHu4YeCKUE COEINHEHMUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHBIE  OpPraHUYECKHUE  COCIUHCHHUS.
duznyeckue U XMMHUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIIMIMHA).
buonornueckoe 3HaueHUE aMUHOKUCIOT. [lenTuapl.

benkn kak nmpupoaHBIE BBICOKOMOJIEKYJIIpHBIE coequHeHus. [lepBuunas,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBONCTBAa OEIKOB:
THJIPOJIN3, IEHATYpallMsl, KAUeCTBEHHbIC PEaKIIUU Ha OEJKH.

OKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPALLCHHI:
HAOJIIOICHUE M ONMCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypalus OeIKOB
IIPY HarpeBaHUU, IBETHHIE PEAKITUU OEIIKOB.

BbicoKOMOJIEKYJISIPHBIE COeIMHEHUS

OCHOBHBIE TIOHATUSL XUMHUH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUM:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIIEHb IMOJUMEPHU3ALNH, CPEAHSA
MosieKyisipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEAMHEHUN — TOJIMMEPU3ALMS U TOJIMKOHEHCALIHS.

OKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPALLCHHI:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmuzanuss MeEXNpeaMETHBIX CBs3€M NPU U3YYEHUU OPraHUYECKOU
xumun B 10 KJacce OCYLIECTBISIETCSI 4Y€pe3 MCIOJIb30BAHME KaK OOIIMX



€CTECTBCHHO-HAYYHBIX IOHITUNA, TaK U MOHATHUM, SIBISIOLIUXCS CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOuue ecTecTBEHHO-HAY4YHbIE TIOHSTHUSA: SBJICHUE, HAy4HbIA (DaKT,
TUIOTE3a, 3aKOH, TEOpHsl, aHaJIu3, CHUHTE3, KiIacCHU(UKAIM, MEePUOJIUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

@dusnka: Marepus, OSHEpPrus, Macca, aToM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSHHE
BEIIECTBA, (PM3UYECKUE BETUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, o6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHUHTE3, OMOJIOrMYECKU aKTUBHBIE BellecTBa (OEIKH, YTIEBOJbI, KHUPHI,
(epMEHTHI).

l'eorpadusi: MuHepanbl, TOPHBIE TOPOJbI, TIOJE3HBIE HMCKOMAeMBbIE,
TOILINBO, PECYPCHI.

TexHOonorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE ITPENapaThl, MaTEPUaIIbI
Y3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH

XUMUYECKHN 3ieMeHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS
0005104Ka. DHEPreTUYeCKrue ypOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeiesieHus IEKTPOHOB MO OpOUTANISIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[lepuonnueckuit 3akoH u llepuoamyeckas cHUCTEMAa XHUMHYECKUX
anemeHTtoB [[. WM. MeHnneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U
[Iepuoguueckont cucrembl xumuueckux dyemeHTtoB Jl. M. MennpeneeBa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU TPOCTHIX U CIOXKHBIX
BEILIECTB [0 TpynInaM MW MepHoJaM. 3HAYEHUE IEPUOJUYECKOr0 3aKOHA B
pPa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBSI3b. BHIBI XHUMUYECKOW CBS3U
(KOBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAs, HOHHAsI, MeTaJUInYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3u (OOMEHHBIM U JOHOPHO-
akienTopHelil). BogopoaHas cBsizb. BaleHTHOCTh. DJIEKTPOOTPUILIATEIBHOCTD.
Crenenb okucnenus. MIoHbl: KAaTHOHBI M AaHHOHBI.

BemectBa MOJIEKYJNSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBHCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.



[Tonarue o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOUAHBIE PACTBOPBI.
MaccoBas 10515 BEIECTBa B pacTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHMYECKUX BemlecTB. ['eHeThueckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3JIUYHBIM KJIACCaM.

Xumudeckass peakiusa. Kiaccudukanus XUMHUYECKUX peakiuid B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHUsI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IUYHBIX (PAKTOPOB.
O6parumble peakuuu. XUMHUYEeCKoe paBHoBecue. DakToOpbl, BIUSIONIME Ha
COCTOSIHME XUMHUYECKOro paBHOBecHs. [Ipunnnn Jle [latense.

Onektponutuyeckas nuccormaiusi. CuibHble W CIa0ble AIEKTPOJIUTHL
Cpelna BOOHBIX pacTBOPOB BEWIECTB: KUCas, HEUTpaIbHasl, IIETOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

DKCIEpUMEHTAIbHBIE METOIbl M3Y4YEHHUS BEUIECTB M HUX MPEBpaAILCHUI:
nemMoHcTpanus Taomui «lleproguyeckas cucteMa XUMHUYECKHX 3JIEMEHTOB /Jl.
N. MenneneeBay, u3yueHrue MOJIENIEH KPUCTAITIMYECKUX PEIIETOK, HAOIIOICHHE
U ONHMCAaHUE JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMbBITOB (pa3joKeHUe
IIEPOKCHJIa BOAOPOAA B IPHUCYTCTBHUM KaTalau3aTropa, ONPEACIICHUE CPEIbI
pacTBOpPOB BEIIECTB C TOMOINBI) YHUBEPCAJIBHOIO HWHIMKATOpPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEJICHHUE MPAKTUYECKONW padoThl «BiusHuEe pa3iHuHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKLIUN».

Pacuérnsie 3agaun.

Pacuétsl 1O ypaBHEHUSAM XHUMHYECKUX pEaKlHil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCHOJIB30BAHUEM IOHITHUS «MAacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumust

Hemeranner. Ilonoxxenne HemeraioB B Ilepuoamdeckon cucreme
xumudeckux sneMenToB Jl. . MenzeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha mpuMmepe
KHCJIOpOa, cephbl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAJIOB (TAJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COEAUHEHUM  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIIOB M KX COECUHEHH.

Mertamnsl. [lonoxenune meraiuioB B [lepuoandyeckoi cucteme XuMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX
000s04eKk aToMoB MeTauioB. O6mue pusznueckue cpoiicTBa MeTauioB. CriiaBbl
METAJUIOB. DJIEKTPOXUMUAYECKUAN Psil HAIPSHKEHU METAJIIOB.



XUMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPHM, KU, KaJabIlUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHeHne MeTaioB B ObITY U
TEXHHKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
W3YUYEHUE KOJUICKIIMU «MeTaibl U CIUIaBbD», 00pa3I0B HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJMIOJICHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACKHCTBHE THAPOKCHIA  ATIOMUHUS  C
pacTBOpaMHM KHUCJIOT M IIEJI0Y€ll, KAaYeCTBEHHBbIE PpEAKIWU HA KaTHUOHBI
METAJJIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM O0BbEMY OJHOTO U3 YHACTBYIOIIMX B PEAKIIMHU BEIIECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CIU
OJHO U3 BEIIECTB UMEET MTPUMECH.

XuMHuS U KU3Hb

Ponp xumum B o6ecriedeHnH KOJIOTMUECKOM, SHEPTeTUUECKON U MUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [[OHATHE 0 HAyYHBIX METOJAax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnennss 00 OOMUX HAYYHBIX TMPUHIMAIAX TPOMBIITUICHHOTO
MOJIyYEHHUSI BAXKHEUILIUX BEILIECTB.

UenoBek B MHUpPE BEUIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKIMOHHBIE MaTEpUalibl, KpacKu, CTEKIO, KEepaMHKa,
MaTepuaibl 1l 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHUSI U 3J0pPOBbE YEJIOBEKA: MPABUJIA UCIOIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuja OE30MACHOTO HCIOJIb30BAaHUS MPENapaToB OBITOBOM
XVMMHU B IOBCETHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst MeXINpeAMETHBIX CBSI3ed NpU  K3yYyeHUH oO0meil u
HEOpraHW4ecKor Xxumuu B 11 Kiacce OCylIecTBIsETCS 4Yepe3 MCIOJb30BAHUE
KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUN, TaK W TOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMM JJI OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01ue ecTeCTBEeHHO-HAayYHbIC TTOHSATHSI: HAYyYHBIN (DaKT, rUIoTe3a, 3aKO0H,
TEOpHs, aHaIU3, CHUHTE3, Kiaccu(uKaius, NepUOIUIHOCTh, HAOIIOJICHHUE,
DKCIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJIICHUE.

®duznka: Marepus, dHEPTHs, Macca, aToM, 3JIEKTPOH, IMPOTOH, HEHUTPOH,
WOH, HW30TOI, PaJUOAKTUBHOCTb, MOJIEKYJa, HHEPreTUYECKUl YpPOBEHb,



BEIIECTBO, TEJNO, OO0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (UIUUECKUE
BEJIMYMHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorusa: knerka, opraHu3M, -JKOcucTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIBI, TIOJIE3HbIE HCKOIAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKasA IIPOMBIINIJICHHOCTD, MCTAJLIIyprusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEJIbCKOXO031CTBEHHOE
IMpOU3BOACTBO, IMUIICBast IMPOMBIINIJICHHOCTD, @apMaueBTqucxaﬂ
IMPOMBINIJICHHOCTDb, IIPOHU3BOJACTBO KOCMETHUUYCCKHUX IIPEIIapaToB, IMPOU3BOACTBO
KOHCTPYKIOMOHHBIX MaTcpuaioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K peE3yJbTaTaM OCBOEHUS
0o0y4JaronmMMucss TporpaMMm cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJIMEeTHbIM U TpeaMeTHbIM). HayuHo-MeTogudeckod OCHOBOM Jis
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEr0o
00pa3oBaHMUsI SIBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B cooTBeTcTBUM C CHUCTEMHO-AESATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpEAMETa «XHUMHS» Ha YPOBHE CPETHETro
00111eT0 00pa30BaHUs BbIJIETIECHBI CIEAYIONINE COCTABISIONIHE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEACIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUEHHUIO;

[[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JTUYHOCTU Ha
OCHOBE KIIFOYEBBIX IIEHHOCTEW M HMCTOPUYECKUX Tpaauluid 0a30BOMl HayKH
XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYalolIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMHU IETOCTHOM
CHUCTEME XUMHUYECKOT0 00pa30BaHUS;

HAJIM4YMUE TPABOCO3HAHUS HDKOJIOTMUYECKOW KYJIbTYphl MU CIIOCOOHOCTH
CTaBUTh 1M U CTPOUTH )KU3HECHHBIC TJIAHBI.



JIMuHOCTHBIE pe3ybTaThl OCBOCHUS MpEIMETa «XHUMUS» JOCTUTAIOTCA B
CAMHCTBE YYEOHOM M BOCHIHUTATEIBHON HESITEIHBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKHAMU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMH U HJeajJaMU POCCUHCKOTO TPaKIaHCKOTO OOIIECTBA, IPUHITHIMU B
00I1IecTBE HOpMaMHU M TPaBUJIAMHU MMOBEJACHUS, CIIOCOOCTBYIOIUMH IIpoIieccamM
CaMOMO3HAHUSA, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUSA JIMYHOCTH
00yyaroImmxcs.

JIMYHOCTHBIE pE3yJIbTAThl OCBOEHHS IIpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTMBITA IO3HABATEILHOW M IPAKTHUYECKON JEATEIbHOCTH
00yyJaroImuXcsl o peaanu3aiy NPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCTIE
B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS

OCO3HaHMs  OOYyYaIOMMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB |
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEICTABICHNUS] O COLUHAIBHBIX HOPMAax M MPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [ESITEIBHOCTH MPU CO3AaHUU
y4€OHBIX MTPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATENIHHBIX 3a/1a4, BHIMOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMAaTh M TMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY H
apTyYMEHTBI JIPYTUX MIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUEOHOU JIEATEILHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOIIEHUS K MCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OT€UYECTBEHHON XUMUM;

YBOKEHHS K IPOIECCY TBOPYECTBA B OOJACTH TECOPHHM M MPAKTUYECKOTO
MPUMEHEHHSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTH>KEHUSI HAYKU €CTh pe3yJbTaT
JUTUTENBHBIX HAOIIOJICHUM, KpPOIMOTIUBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U TO3HABATEJIILHBIX MOTHUBOB B IMOJYYEHUH U MOCIECAYIOIIEM
aHanuze  uHGOpPMAIlMU O  TEPEAOBBIX  JOCTHXKEHHUSX  COBPEMEHHOMU
OTE€YECTBEHHOMN XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SIBICHUSIMH, U TPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUCHTUPYSICh HA MOPaJIbHO-
HPABCTBEHHBIC HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUMBAaTh CBOE MOBEJCHUE M MOCTYIIKM CBOMX TOBapHUIIEH C
MO3UIMIA HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBHM ATHUX
MTOCTYIIKOB;



4) popMUPOBAHUSA KYJIbTYPHI 310POBbSI:

MOHUMAHMS IIEHHOCTEW 3J0pOBOro M 0Oe30macHOTO o00pasza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DPM3HYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOr0 OOpallleHUs C BEIIECTBAMH B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYJAOBOH JAEATEIBLHOCTH;

NOHUMAHUS IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEACHUS B CHUTYalMsIX, YTPOXAIOIIUX 3JI0POBBI0 M KU3HU
JIIO/IEH;

OCO3HAHMSI  TOCHEJACTBUM W HENPUSATUS  BPEIHBIX  IMPUBBIUEK
(ynotpeOiaeHus alnKorosisi, HAPKOTUKOB, KYpEHUs);

5) TPyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOW W JAPYrMX BHJIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3YUYeHHIO Mpodeccuil pa3IuyHOro poja, B
TOM YHUCJIE€ HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHUS K TPYydy, JIOAIM TpyJda ¢ pe3yjbTaTaM TpPYAOBOU
NEeSITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBHUAYaJIbHOW TpaeKTOPUU
oOpazoBaHus, Oyayiied npodeccuu M peanusanuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TOTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU I1[€J1€CO00PA3HOr0 OTHOIICHUSI K MPUPOJE, KAaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIUATIBHOM CPE/IbI;

OCO3HAaHUSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKEHUN XUMUU IS
pelIeHus] BOIPOCOB PAllMOHAIIBHOTO IPUPOOTIOJIb30BAHHS;

AKTUBHOTO HEMPUATUS JEHUCTBUN, NPUHOCAIIUX BpPEI OKpY>KaIoIIen
MPUPOJIHON CpeJlie, YMEHUSI IPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJIOTHUECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEJOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO0 HAKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOM
KyJbTYpbI, OIbITa ACSTEIBHOCTH SKOJOTUYECKOM HAINPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMHU B IMO3HABATEJILHOM, KOMMYHUKATUBHON U COLIMAILHOM



MPAKTUKE, CIOCOOHOCTHM M YMEHHUS AaKTUBHO TMPOTHUBOCTOATH UACOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAHMS CHenu(PUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PALMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU LIEIOCTHOTO
MPEJICTaBICHUS 00 OKPYXAIOIEM MUPE KaK O €TUHCTBE MPUPOJIBI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUU MpoOJeM COXpaHEHUs
MIPUPOJITHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU [JIsl COBPEMEHHOMU
UMBWIN3ALUKN: B €€ T'YMaHUCTUYECKOW HAMpaBIEHHOCTH M BAXKHOU pOJIA B
CO37JaHUU HOBOM 0a3bl MaTEepPUAIBHOW KYJIBTYpbI, pEHICHUU TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
NUIIEBOM ©  DSKOJOTMYECKONM O€30MacHOCTU, B PA3BUTUU  MEIUIIMHBI,
o0ecreueHny yCIOBHI yCTIEIIHOTO TPYyAa U SKOJIOTHIECKH KOM(POPTHOMN KUZHH
KaXKJI0T0 4jieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METO/OB
MO3HAHUS, HUCMHOJb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
WCIIOJIb30BaTh TOJydYaeMble 3HAHWA JUIS aHauu3a W OOBSCHEHUS SBIICHUN
OKpY>KarolEro MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUH, YMEHHS [1€7aTh
000CHOBaHHBIE 3aKJIIOYEHUsS] HAa OCHOBE HAY4YHbIX (DAaKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO MOTYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIBLCKON NESITENHhHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHMI0, K AaKTMBHOMY TOJYYCHHIO HOBBIX 3HAaHUN 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

uHTEpeca K  OCOOCHHOCTSIM  TpyJa B pas3luuHbiX  cdepax
po(ecCHOHATBHOM €SI TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOEHHUSI y4eOHOro mpeamera «XUMUsH
Ha YPOBHE CPEIHEro 00I1Iero oopa3oBaHus BKIOYAIOT:

3HaAYUMBbIE IS (POPMHUPOBAHUS  MHUPOBO33pPEHUS  OOyYaroluxcs
MEKIUCUUATUIMHAPHBIE (MeXTpeMETHBIE) oOllleHayYHbIe MTOHATHS,
OTpaXKarolue IEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METO/OB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTeMa, HAy4yHbIH (akT, MPUHIUI, TUIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOIOJEHHE, H3MEpPCHHE,
AKCIIEPUMEHT U JPYTHeE);

YHUBEPCAJIbHbBIC y4eOHbIC TEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIC, PETyJIATHBHBIE), oOecreunBaromuye (HOpMHUPOBAHHE
(GYHKIIMOHAIBHON TPAMOTHOCTH U COIMAIBHONM KOMIIETEHIIMHM O0yJaroITuXCs;

CITOCOOHOCTH oOyyJaromuxcs HCIIOJI30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIE JIEUCTBUS B O3HABATEIHHON U COLIMATIBHOMN MPAKTHUKE.

MeTtanpeaMeTHbIEe pe3ysibTaThl OTPAXKAIOT OBJIAJECHUE YHHUBEPCATIbHBIMHU
y4eOHBIMH  I1O3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBjaleHMe  YHHUBEpPCAJIbLHBIMHM  Y4eOHBIMM  IO3HABATEJbHBIMHU
JNeUCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE TeHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTYaJIU3UPOBATh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENEIATh 1LIEIM JEATEIbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTh PE3yJbTaThl JACATEILHOCTH C TOCTaBJICHHBIMU
HETISIMU;

HCII0JIb30BaTh MIPH OCBOCHUHW 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJIEHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTAaHABIUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1JI1 O0BSICHEHUS OT/ACIbHBIX (DAKTOB
U SIBIICHUI;

BBEIOMpaTh OCHOBAHUS M KPUTEPUH IS KiIacCH(HUKAIMA BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBaTh TMPUUYUHHO-CIEJCTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXaeHUsd (MHAYKTUBHbBIC, JEIYKTUBHBIC, IIO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCMaTpPHUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OpPUMEHSITh B TpOIECCE€ TMO3HAHUS, UCIOJb3yeMble B  XHUMHHU
CHMBOJIMYECKHE  (3HAKOBBIC)  MOJICIH, MPeoOpa3oBBIBaTh  MOJICIBbHBIC
NpeACTaBICHUS] — XUMHUYECKHMH 3HaK (CHMBOJ) DJJEMEHTa, XUMHUUYeCKas
dbopmyna, ypaBHEHHE XHMHUYECKOW PpEAKIUH — TMPH PEIICHUH YYEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33J]a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHbBIC
MPEJICTABICHUS /ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4YaeMbIX BEILIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eHCTBHUA:



BJIAJIETh OCHOBAMHU METOJIOB HAyYHOT'O MO3HAHUS BEUIECTB U XMUMUUYECKHUX
peakuuii;

dbopMyIMpoBaTh IENMM M 3aJadyd  WCCIEAOBAHHS, HCIIOJIB30BATh
MOCTABJICHHBIE M CAMOCTOSATENHFHO C(HOpPMYyIHpPOBAaHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BIAJCTh HABBIKAMH CaMOCTOSTEIFHOTO IUIAHUPOBAHMS W TPOBEICHUS
YYEHHUYECKNX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUS HAOMIOMaTh 3a
XOJIOM  TIpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBath 000OIIEHHUS ¥ BBIBOJBl OTHOCHUTEIBHO JIOCTOBEPHOCTH
pE3yNbTaTOB MCCIAEAOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETIAHHOMN
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBAaTEIbCKOW M MPOEKTHOU
NESATENBHOCTH, TPOSBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOWICKY METOJIOB PEIICHUS MPaKTUYECKHX 3a/lad, MPUMEHCHHIO Pa3IMYHBIX
METOJIOB MTO3HAHMSI.

3) paboTa ¢ undpopmanmeii:

OpHUCHTHUPOBAThCSA B PA3NMYHBIX HCTOYHHMKAX WHpopManuu (HaydHO-
MOMyJIsipHasl JINTepaTypa XUMHYECKOTO COJACpP)KaHUs, CIPABOYHBIE IMOCOOWS,
pecypcbl HTepHeTa), aHATM3UpOBaTh HHPOPMAIIUIO PA3IUIHBIX BUIOB U (popm
NpEICTaBIICHUs,  KPUTHUYECKH  OLEHHBaTh €€  JIOCTOBEPHOCTb U
HEMIPOTUBOPEYHBOCTb;

(GhopMyIHpPOBATH 3aIIPOCH] M IPUMEHSThH PA3ITMIHBIC METOIBI ITPH TIOUCKE U
otbope wuHpOPMAIMHA, HEOOXOJAMMOM JUIS BBINOJHEHHUS YYeOHBIX 3adad
onpenenéHHOro THIIA,

IpUOOPETaTh OMBIT MCIOJIB30BaHMUSA WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIPEICTaBICHUS
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKH U IPYTHE);

WCIIOJI30BaTh HAYYHBIM S3BIK B KA4yeCTBE CpEIACTBA TNpuU paboTe C
XUMUYECKON HWH(OpManuen: NpUMEHITh MeEXIpeaAMeTHble ((usmyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATypy;

UCIIOJIB30BaTh M TPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CpEJICTBA
HATJITHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl B XOJE aUaora
W/WIM JUCKYCCHH, BBICKA3bIBaTh HACH, (POPMYIHPOBATH CBOM TMPEIIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKEHHON 3a1a9H;



BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATENBHOUN NESITEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbHO WA COBMECTHO CO CBEPCTHUKAMHU IIpHU
BBITIOJTHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPAKTUYECKOWM paboThl MO
WCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MPOEKTa U
(dbopMyIMpOBaTh BBHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN MyTEM
COTJIACOBAaHUS MTO3UIIUH B X0J/1€ 00CYXACHUS 1 0OMEHAa MHCHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU J1eCTBUSIMH:

CaMOCTOSITENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOKO MO3HABATEIIbHYIO
NEATENbHOCTh, OMNpeneisas €€ UeIu W 3aJauyd, KOHTPOJIHMPOBATH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii aNropuT™M JAEUCTBUN mpu
BBINIOJIHEHUN YYE€OHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (dEKTUBHBIN CMOCO0 WX pEIICHUS C y4E€TOM TOJNYyYEeHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEM  JEATEIbBHOCTM Ha  OCHOBE
CaMOaHaJIM3a U CaMOOLICHKH.

IHNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD»
OTpPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUUYECKOW COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B TMO3HAHUU SIBIICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS W KyJbTYpPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOMW JUIsl PEIIEHUs MPAKTUYECKHUX
3a/la4 M DKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAral0IUe MOHATUS (XUMUYECKUHA HJIIEMEHT, aTOM, JJIEKTPOHHAs
o00y0UYKa aTroma, MOJIEKYJa, BaJCHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTD,
XUMUYECKasi CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas W COKpariéHHas),
MOJIb, MOJISIpHAasE —~Macca, MOJSPHBIA  00BEM,  YIJEPOJHBINA  CKeJeT,
GbyHKUMOHANBHAS TPYIIa, pajuKai, H30MEpPHs,, HU30MEPbI, TOMOJOTUYECKUN
pAl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHUCIOPOJ MU a30TCOAEPKAIIME COCIUHEHHS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHU);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS OopraHndeckux Beniects A. M. byTieposa,
3aKOH COXPAHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XMMHWHU; MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIME B OCHOBE ITOHUMAaHUS
NPUYUHHOCTH W CHCTEMHOCTH XWMHUYECKHX SIBJICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH W O€30MacHOM HCIIOJb30BAHUU



BOKHEHIITUX OpPraHUYECKUX BEIIECTB B OBITY M NMPAKTUYECKON IESATEIHHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUHN BBIABIISITH XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOLIWE MOHSATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHHUS U PEBPAICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUMN HCIOJIB30BATh XUMHUUECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyaT OpraHMYeCKMX BEIIECTB U ypPaBHEHUN XMMHUYECKUX PEaKIIHH,
W3rOTaBIIUBATh MOJIETN MOJIEKYJI OPraHUYECKUX BEUIECTB JJI WILTFOCTPAIUU UX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIUBAThH MPUHATIEAKHOCTh U3yUEHHBIX
OpPraHMYeCKUX BEIIECTB MO HUX COCTABY M CTPOEHUIO K OMNPEACIIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbI, KUCIOPOJ W a30TCOMAEpKallIue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COCIAMHEHUs), JaBaTh WM Ha3BaHMS IO
cuctematudyeckoil Homenknatype (IUPAC), a Takke npUBOINUTH TPUBUAIBHBIE
HA3BaHUS OTNIENbHBIX OPTraHUYECKUX BEIIECTB (3THJICH, MPOIWJIEH, alleTUIICH,
ATUJICHTJINKOJIb, TIUIEPUH, PeHO, (hopMallbIeTuI, alleTallbIer 11, MypaBbUHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs KHUCIIOTA,
IJII0K03a, (PYKTO3a, Kpaxmai, eJIJIr0J103a, TIUI1H);

c(hOpPMHUPOBAHHOCTh, YMEHHS OMNPEAENSATh BUIbI XUMUYECKON CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI NMPUMEHSTh IOJIOKEHUS] TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. BytiepoBa s OOBsSCHEHHS 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT HMX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHS] MacChl
BEILIECTB;

cOpMHUPOBAHHOCTh YMEHHMM XapaKTepu3oBaThb COCTaB, CTPOCHUE,
bu3nYecKre U XMMUYECKUE CBOMCTBA TUIHMYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIaCCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, alleTUIICH,
oyranuen-1,3, metunoyranuen-1,3, 6€H30J, METaHOJI, TAHOJ, STHJICHTJIUKOJIb,
TJIUIEPUH, (EHOJ, alleTAIbACTUl, MypaBbUHAS M YKCYCHasl KHCJIOTHI, TJIIOK03a,
KpaxMall, UeJUII0J03a, aMHHOYKCYCHasi  KHUCJIOTa),  WJUTIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKJIY HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTD yMEHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOIHOTO ChIpbi (HEPTh, NPUPOJHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHHSIM (MaccChl, 00bEMA, KOJTUYECTBA UCXOTHOT'O BEIIECTBA WU MPOYKTa



peaklMy MO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METOJaX HAy4YHOrO MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB
U XHMHYECKHX  sIBIeHUH  (HaOmroleHue, M3MEpEeHue, OIKCIEPUMEHT,
MOJEIUPOBAHUE), HCIOJIB30BaTh CHUCTEMHbIC XUMHUYECKUE 3HAHUSA A
NPUHATHUSL PEUICHUA B KOHKPETHBIX >KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIONATh  TpaBuia  IOJIb30BaHUSA
XUMUYECKON TOCYyJ0oi M JabopaTOpHBIM O0OpYJOBAaHMEM, a TaKKe IpaBuia
oOpallleHHs C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBITOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
SKCHEPUMEHT (MpeBpallleHus OpPraHUYeCKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHHUE HTWIEHA U U3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIE peEaKIuu
OpraHWYECKUX BEIIECTB, JICHATypamus OEJIKOB IpPU HArpEeBaHUH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C NMPAaBWJIAMU TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BelEeCTBaMHU M J1a0OPAaTOPHBIM OOOpPYAOBAHHEM, MPEICTABIAThH
pe3yabTaThl XUMHYECKOTO JKCIepUMEHTa B (OpMe 3alucCh ypaBHEHUM
COOTBETCTBYIOIIMX pPEaKIUid W (HOPMYIUPOBATh BBIBOJBI HA OCHOBE HTHX
pEe3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHdopmaru, IHTepHET U ApyTHX);

c(OpMHUPOBAHHOCT, YMEHUU COONIOJATh MpaBUja  SKOJOTUYECKU
1eecoo0pa3HOro TMOBEICHUS B OBITY W TPYJIOBOW JEATEIBHOCTH B IEIAX
COXpaHEHUsI CBOETrO 370POBbS U OKPY>KAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
ONAaCHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONPEIECIEHHBIX OPTraHUYECKHUX
BEIIECTB, MOHUMas cMmbich nokasarens [1JIK, moscHsATh Ha mpuMepax crnocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUS HUX BPEIHOTO BO3JEHUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUTsl O0Y4YarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENBIX W CJIA0OBUASIIIMX OOYYarolMUXCS: YMEHHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHmi JI. bpaitns mog  3anmcu
XUMUYECKUX (POPMYII.

11 KVIACC



[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIM XUMHUH B IO3HAHUM SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS MPaKTUYECKUX
3a/lad M HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
IIPUPOJTHOM CpeJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUH SJIEMEHT, aToM, M30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHUCICHUS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMUECKas, BOJOPOIHAS), KpUCTAIINUECKas
pEeLIETKA, TUIIBI XMMUYECKUX PEAKIIUM, pACTBOP, DIEKTPOIUTHI, HEIJICKTPOIUTHI,
BJIEKTPOJINTUYECKAST JUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XHMHYECKOM peakiui, XMMUYECKOE PaBHOBECHE); TEOPHU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON NHCCOLMAlNU, nepuoanueckui 3akoH [I. . MeHnneneena,
3aKOH COXPAHEHMUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS
SHEPIruu MPH XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOIUYECKUM SI3bIK
XAMHUH, MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAaHHS
NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBJICHUU, (PaKTOJOTHUECKUE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYy4YEHUU U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU
YEeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTEepHbIE MPU3HAKU TTOHSITHH,
YCTAHABIMBAaTh HUX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
IIPY ONUCAHWH HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILLICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIH30BaTh XUMHUUCCKYIO CUMBOJIMKY JUIS
coctaBiieHuss (OpMYyJI BEHIECTB M ypPaBHEHUM XHUMHUYECKHX PEAKIIUH,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIECTB (yrapHbIi ra3, yriaeKuciblid ra3, aMMHaKx,
raiiéHasi U3BeCTh, HeralI¢Hasi U3BeCTh, IUThEBas COJa, MIUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM ONPEACNISITh BAJICHTHOCTh M  CTCICHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBaJI€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHAas) B
COCIMHCHUAX, THUN KPUCTAUIMYECKOM PEIIETKH KOHKPETHOrO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HIOHHAS, METAJUTMYECKas ), XapaKTep Cpe/lbl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUN;



c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPTraHMYECKUX BEILECTB MO HUX COCTaBY K OMpEACTIEHHOMY KiaccCy/TpyIiie
coeMHEHU (TPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbl, OKCHUJbI,
OCHOBAaHMS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PACKPBIBATh CMBICI MEPUOINUYECKOTO 3aKOHA
H. W. MengeneeBa U JIEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBLHYIO M IPOTHOCTUYECKYIO (DYHKIINY;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73yeMeHTOB |—4 mnepuonoB Ilepuoauyeckoid cucTeMbI
xumuueckux snementoB JI. M. MenneneeBa, ucnoyib3ys MOHATUSA «S-, p-, d-
3JIEKTPOHHBIE opOuTammy, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB XHUMHYECKHUX DJJIEMEHTOB U UX
COEIMHEHUHU 10 Iepuoaam U rpynmnaM llepuoanueckon cucTeMbl XUMUYECKUX
aneMeHToB [l. 1. MeHaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BEIIECTB pa3JIMYHBIX KJIACCOB,
IIOATBEPKAATH CYIIECTBOBAHUE I'C€HETUUYECKOM CBSI3U MEXKIY HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATh XUMUUYECKUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITYy U COCTaBY PEAarupyrolIUuX BEHIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3BMEHEHUIO CTETIEHEW OKUCICHUS DIIEMEHTOB, 00paTUMOCTU
peaKklMK, YYaCTUIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISTh YPABHEHUS PEAKIUNA Pa3TUUYHBIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeHa,
YUYUTBIBAS YCIOBUsL, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

c(hOpPMUPOBAHHOCTh YMEHUN TMPOBOAUTH PEAKIMH, TMOATBEPKIAIOITUE
KAQYEeCTBEHHBI COCTaB Pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM  IIyTéM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPAX
HEOPraHUYECKUX BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEICTBOM COCTABJIEHUS SIEKTPOHHOIO
OaJlaHca THX peaKIuii;

c(OPMHUPOBAHHOCT,  YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOpPOB; XapakKTep CMeEUIeHUs
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3/ICUCTBUS (TPUHIIUI
Jle llarenbe);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMHUUYECKHE TPOIIECCHI,
JIEXKAIME B OCHOBE MPOMBIILICHHOTO MOJIYy4Y€HUs CEPHOW KUCIOThI, aMMHUAaKa, a



TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX U
AKOJIOTHYECKUX MPOoOIeMax XMMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C UCIOJBb30BAHUEM
TOHATHS «MAacCOBasi IOJIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH Ta30B
Opy  XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBa WM O00bEMa Ta30B MO
U3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WU OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOTO 3((eKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChI BEMIECTB, MIPEBPAILIECHUS U COXPAHEHHUS SHEPTUH;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIONATh  TpaBuia  IOJIb30BaHUSA
XUMUYECKON TOCYyJ0oi M JabopaTOpHBIM O0OpYJOBAaHMEM, a TaKKe IpaBuia
oOpallleHHs C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBITOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3jI0KEeHUE NEPOKCHIA BOJOPOAa B MPUCYTCTBUU KaTalnu3aTopa,
ONpEJENeHUEe CpeAbl PAcTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBHOIO
WHINKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOU
peaKkiMM, peakiMi HOHHOrO OOMEHa, KaueCTBEHHBbIE peaKIMu Ha cyibdart-,
KapOoHaT- U  XJOPUA-aHUOHBI, HA  KaTHOH  aMMOHMS,  pelIeHUe
SKCIEPUMEHTANIbHBIX 3afad 1o Temam «Mertamne» u  «Hemertamib») B
COOTBETCTBUHM C TpPaBHJIIaMH TEXHUKH O€30MAaCHOCTH TIPH OOpameHuu ¢
BEIIECTBAMU M JIaOOPAaTOPHBIM O0OpPYJAOBAHHEM, NPEJCTABISATh PE3YJIbTaTh
XUMHUUYECKOTO JKCIEpUMEHTa B (opMe 3alucy YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u (GOpMyJIHPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aAHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOU
KOMMYHUKaIK, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWia  IKOJIOTUYECKHU
I1EJI€CO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOU JEATEIBHOCTH B IIENISIX
COXpaHEHUsI CBOETO 370POBbS U OKPY>KAIOIIEH MPUPOAHON Cpeibl, 0OCO3HABATH
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBI OMNPEACIEHHBIX BEIIECTB,
noHuMast cmbicn nokazatenss [IJIK, moscHsATe Ha mnpumepax CrocoObl
YMEHBIIICHUS W TPEJOTBPAIIEHUS HUX BPEIHOrO BO3JEHUCTBUS HAa OPraHU3M
YeNI0BeKa,

TSl 00YYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS: YMEHHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CHETBIX W CHA0OBUASIIUX OOYyYalolUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaitng s 3anucu
XUMUYECKUX GOpMYIIL.
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byraguen-1,3 u
METUJIOyTaueH-
1,3. [Tonyuyenue
CUHTETHYSCKOTO
KaydyKa ¥ pe3UHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTpPOEHUSI,
TOMOJIOTHYECKHM
psia. AueTuneH —
MPOCTEUIINI




npeaACTaBUTCIIb
AJIKMHOB

11

Beruucnenus no
YPaBHEHUIO
XUMHUYECKOMN
peakiuu

12

ApeHbl: O€H301 1
TOJYOIL.
TOKCHUYHOCTH
apeHoB

13

I'eneTnueckas
CBSI3b
YIJIE€BOAOPOJIOB,
MpUHAJIS)KAIUX K
pPa3IMYHbBIM
KJjaccaM

14

[Tpupoansie
MUCTOYHUKH
YTJIEBOJOPOJIOB:
MIPUPOIHBIN T'a3 U
MOy THBIE
He(TAHBIE Ta3blI,
HE(PTH U MIPOTYKTHI
e€ nepepaboTKu

15

IIpuponusie
UCTOYHHUKHU
YTIICBOIOPO/IOB:
TIPUPOJIHBIN Ta3 U
MOMYTHHIE
He(TAHBIE Ta3bl,
He(Th U IPOTYKTHI
e€ mepepaboTku

16

KontponbpHas
paboTa o pazjaeny
«YTI€eBOAOPOIBI»

17

IIpenenbHbIE




OJTHOQTOMHBIC
CIIUPTHI: METAHOJ U
ATaHOI.
Bonoponnas cBs3b

18

MHoroaToMHbIC
CIIMPTHI:
STUJICHTJIMKOJIb U
TJIULEPUH

19

@deHouI: CTpOCHUE
MOJIEKYJIbI,
dbuznyeckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHUE

20

Anbaeruapl:
dbopmanbaerua u
aleTaIbJACTU/I.
AnieToH

21

OIHOOCHOBHBIE
npeebHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAS U
YKCYCHast

22

IIpakTrueckas
pabota Ne 2.
«CBoiicTBa
pacTBOpa yKCyCHOM
KHUCJIOTBI»

23

CreapuHoBas u
OJIEMHOBAs
KHCIIOTBI, KaK
MPEICTaBUTEIIN
BBICIIIHX
KapOOHOBBIX
KUCJIOT




24

Mpbla Kak coyu
BBICIIIHX
KapOOHOBBIX
KHCITOT, UX
MololIee IeCTBUE

25

Crnosxnblie 3¢upsb
KaK TIPOU3BO/IHbBIE
KapOOHOBBIX
KUCIOT. [ ' maponus
CJIOXHBIX 3(UPOB

26

XKupsl: ruaponms,
IPUMCHCHHE,
OouoJiornyeckas
POJIb JKUPOB

27

VYTreBoabl: COCTaB,
KJ1acCU(UKaIUs.
Baxuernmue
MPEJACTAaBUTEIIU:
TJIIOKO034,

dbpykTO3a,
caxaposa

28

Kpaxman n
LEJUTI0JI03a KaK
MIPUPOJHBIE
MTOJIUMEPBI

29

KonTposbHas
paborta 1o pasjueny
«Kucnoponacoaepx
anue
OpraHUYEeCKue
COCTMHEHUSD»

30

AMUHBIL;
METHUJIAMUH U
AHWJINH

31

AMUHOKHCIIOTBI
KaK aMm(pOTEepHbIE




OpraHUYEeCKue
COCIUHEHMS, UX
OMOJIOTMYECKOE
3HAYCHHE.
IlenTunn:

benku xak
MIPUPOTHBIE
BBICOKOMOJIEKYJISP

32

HBIC COCANMHCHUA

OcHOBHBIE TTOHSITHUS
XUMHUH
BBICOKOMOJIEKYJISIP
HBIX COEIUHEHHI

33

OCHOBHBIE METOEI
CHHTE3a

14 BBICOKOMOJIEKYJISIP
HBIX COCIUHCHUH.
IInacTmaccsl,

Kay4yKH, BOJIOKHA

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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11 KIIACC

Ne

o/ Tema ypoka

KoaundyecTBO 4acoB

KonTpoab
Hble

Bce

ro
padoThI

IpakTuue
CKHe
padoThI

JJIEKTPOHH
ble
uudposbie
oOpa3oBareJ
bHbIE

pecypchbl

1 XUAMUYECKUUN
3JIEMEHT. ATOM.

DJIEKTPOHHAs




KOH(Urypamus
aTOMOB

ITepuonnueckuii
3aKOH U
[Tepuonnueckas
cucrTema
XUMHYECKHUX
anemeHTtoB 1. U.
Menpaeneena, ux
CBSI3b C
COBPEMEHHOU
TEOPUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHCHMUS
CBOMCTB
XAMHAYECKHX
3JIEMEHTOB U UX
COCIUHCHUM MO
rpymnmnam u
nepuoaam.
3HaueHHne
MEePUOAUIECKOTO
3aKOHA U CUCTEMBI
XAMHAYECKHUX
anemenTtoB [[.U.
Menaeneena B
Pa3BUTHUH HAYKH

Crpoenue
BEIIECTBA.
XHUMHUYECKas CBA3b,
€€ BUBI;
MEXaHU3MBI
oOpa3zoBaHUs
KOBAJICHTHOM
cBsi3u. Bopoponnas
CBSI3b




BaneHTHOCTE.
DIIEKTPOOTPULIATE
bHOCTB. CTEIeHb
OKHCJICHUS.
BemiectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

ITonsarue o
JTUCTIEPCHBIX
CHUCTEMaXx.
Hctunneie n
KOJIJIOUTHBIC
PacTBOPBIL.
MaccoBas gomus
BEIIIECTBA B
pacTBope

Knaccuduxanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCJIMHEHUMN.
I'eneTuueckas
CBSI3b
HEOPTraHUYECKHUX
BCIIIECTB,
Pa3JIMYHBIX
KJIaCCOB

Knaccudukanus
XUMUYECKUX
peaxkuuu B
HEOPTraHUYECKOU U
OpPraHUYECKOMN
XUMUHU. 3aKOH
COXPaHEHHS MacChl
BEILIECTB; 3aKOH
COXpPaHEHHUS U
MIpEeBpaICHUS




DHEPTUH IPH
XUMUYECKUX
peaKkusax

CKOpOCTh peaKIuu.
O6paTumble
peaKIuu.
XUMHUYECKOE
paBHOBECHE

10

IIpakTrueckas
pabota Ne 1.
«BnusiHne
Pa3IMYHbBIX
(dhakTOpOB Ha
CKOPOCTh
XUMHYECKOU
peaKIm»

11

DIIEKTPOIUTHYECKA
s TUCCOTTHAITHS.
[TonsaTHE O
BOJIOPOJTHOM
nokazateie (pH)
pacTtBopa. Peakiuu
MOHHOTO OOMEHa.
I'moponus
OpPraHUYECKUX U
HEOPTaHUIECKUX
BCIIECTB

12

OxucnIuTeIbpHO-
BOCCTAaHOBUTEJIBbHBI
€ PEaKIIUH.
ITousrue 06
AJIEKTPOJIN3E
pacIlIaBoOB |
pacTBOPOB COJIEU

13

KontponpHas
paboTa no pasjaeny




«Teopernueckue
OCHOBBI XUMHUU»

14

MeTtannbl, ux
MOJIOKEHHUE B
ITepuonnueckoii
CHCTEME
XUMHUYECKHUX
anemeHTtoB 1. U.
MenpeneeBa u
OCOOCHHOCTH
CTPOCHHSI aTOMOB.
OOmue
busnueckue
CBOMCTBA METAJJIOB

15

CrmuiaBel METANIIOB.
DIEKTPOXUMHUUYECK
WM psifl
HaIpsKEHU N
METaJIJIOB

16

XHUMHYECKHE
CBOMCTBA
Ba)KHCUIIINX
METAJJIOB (HATpUi,
KaJIui, KaJIbIIHH,
MarHm,
ATIOMUHUIN) U UX
COCIMHCHUHU

17

XUMHUYECKUEC
CBOMCTBA XpoMa,
MEJIU U X
COeIMHEHUN

18

XHUMHUYECKHEe
CBOMCTBA IIMHKA,
)Kesae3a U ux
COCJIMHEHUN

19

[IpakTnueckas




pabota Ne 2.
"Pemenue
AKCTIIEPUMEHTAIbH
BIX 3aJ1a4 II0 TEME
«Mertamasn"

20

Hewmetamiel, ux
MOJIOKCHHUE B
[Tepunoanueckoit
CHUCTEME
XAMHAYCSCKHX
anemMeHToB /J[. W.
MenaeneeBa u
OCOOCHHOCTH
CTPOEHHUSI aTOMOB

21

dusnyeckue
CBOMCTBA
HEMETaJIIOB.
Aitorponus
HEMETaJIoB (Ha
npuMepe
KHCIIOPOJa, CEPHI,
dbocdopa u
yrjieposa)

22

XHUMHUYECKUE
CBOMCTBA
rajJOreHOB, CEPhI U
UX COCTUHECHUU

23

XUMHUYECKUEC
CBOMCTBA a30Ta,
dbocodpa u ux
COeIMHEHUN

24

XHUMHUYECKHEe
CBOMCTBA
yIJIEpOo1a, KPEMHUS
U UX COCIMHECHUM

25

[Ipumenenune




BAKHEUIITNX
HEMETAJUIOB U UX
COCIMHEHUU

26

O060011eHNE U
cucTeMaTHu3alus
3HAHUM 1O TeMe
«Hemertamiby».
Breraucienus nmo
YpPaBHEHHUSIM
XUMHYECKHAX
peakunii u
TEPMOXUMUYECKUE
pacuEThI

27

IIpakTrueckas
pabora Ne 3.
«Pemrenue
AKCIIEPHUMEHTAJIbH
BIX 3aJ1a4 I10 TEME
"Hemertambl"»

28

KonTposbHas
paboTa no Temam
«Metamibe» u
«HemeTramibp

29

Heoprannueckue n
OpraHUYeCKue
KHUCJIOTHI.
Heoprannueckue u
OpraHUYecKue
OCHOBAHUSI

30

AmMdoTepHbIe
HEOpraHUYECKHUE U
OpPraHUYECKHUE
COCJIUHCHUS.
I'eneTnueckas
CBSI3b
HEOPraHUYECKUX U




OPraHUYECKUX
BEILIECTB

31

Ponb xumuu B
obecreueHnun
AKOJIOTUYECKOM,
SHEPTETUYECKOU U
MMUIIEBOM
0e30IMacHOCTH,
pa3BUTUU
MEIAIITHEI

32

[IpencraBnenus 06
OOIIUX HAYYHBIX
MIPUHITATIAX
IIPOMBIIIIJICHHOTO
MOy YCHHUSI
Ba)KHEHIIINX
BEIIECTB

33

Yenosek B Mupe
BEIIECTB U
MaTepUaioB

34

XuMus U 310pOBbE
YyeJioBeKa

OBIIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
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