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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XUMHM Ha YpOBHE CpeaHEro oOImero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DexnepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @enepanun», TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTEeIbHOM MPOrpaMMbl CPEIHETO OO0IIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHslx B DenepadbHOM  T'OCYIApCTBEHHOM
obpazoBatenbHOoM cTannapte COO, ¢ yuérom Konneniuu npenojgaBanusi y4eoOHOT0O
npeameTta «XuMus» B oOpazoBaTelbHbIX opranmu3anusx Poccuiickoit deneparuu,
peanu3yronKX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOKEHUN
«Ctpareruu pa3zsutus Bocriutanus B Poccuiickoit @enepauuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJ0B K pa3pabOTKe MporpaMMbl MO XHMHUHU, K ONPEIEICHHUIO
oOmielt crpaTerud OOy4eHHUs, BOCIIUTAHUS U Pa3BUTHs 00YyYalOUIUXCsl CPEeICTBAMU
yuebHoro npeamera «Xumus» A 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuenTyanbubie nosoxkenuss GI'OC COO o B3aMMOOOYCIOBJICHHOCTH IIEJIeH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUss M TpPeOOBaHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTeIbHON  OpraHu3allid, SBISETCS HEOTHhEMJIEMOM 4YacThlo UX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEepLIAIONIMM JSTaloM peaju3aluu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XUMHUYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTypbI
YeJIoBeKa, a TaKkKe IKOJIOTMYECKHM 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
U TpupoaHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHHE OOYydYarOIMIUXCS Ha
YPOBHE CPEIHETO 0011ero 00pa3oBaHus Cpe/IcTBaMU yIeOHOT0 MpeaMeTa «XUMUs,
COIEP)KaHME M IIOCTPOCHHME KOTOPOTO OINPENEIEHbl B IPOrpamMMme II0 XUMHUH C
yaéToM crnenupuKk HAYKW XUMHH, €€ 3HA4YeHHWs B TO3HAHWW TPUPOABI U B
MaTepuaibHON XKU3HU OOILIECTBA, a TaKXKe C y4ETOM OOLIUX IeNied U MPHUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMBlI €CTECTBEHHBIX HayK HMIpaeT ocoOyr pojib B
COBPEMEHHOW INHMBWJIM3AIIMU, B CO3JaHUHM HOBOW 0a3bl MaTEepUAIBHOU KYIBTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHHE PANMOHATHHOTO HAYYHOTO MBITIUICHUS, B
CO3/1aHHE LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXarolleM MHpE KaK O €IUHCTBE
IpUPOJBI U YeNlOBeKa, KOTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS



BEIIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIETO MHpPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJEHUCTBYSI C JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMON YacCThIO MUPOBOU KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W JKU3HU KaXJIoro ujeHa oOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
co3ujaTenbHas, KakK HayKa BBICOKMX TEXHOJIOTUM HalpaBiI€HAa Ha pEIICHUE
I00aIbHBIX MPOOJIEeM YCTOWYMBOIO PAa3BUTHUSI UEJIOBEUECTBA — CHIPHEBOI,
OHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MMaCHOCTH U OXPaHbI 3JJOPOBBSI.

B cootBeTcTBMHM ¢ OOHIMMU [ENSMH W TPUHIUIIAMH CPEIHET0 OOIIero
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YPOBEHD
U3YUYEHHUs) OPUEHTUPOBAHO MPEHUMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UMM Il BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS] B JKU3Hb COIMYMA, MPOJOJHKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBiSIONIMMH ~ TIpEIMETa «XUMHS»  SBIAIOTCS 0a30BbIe KypChl —
«Oprannueckas xuMus» u «OOImas W HEOpPraHuyecKas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJIEp)KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM MO0 HEOPTraHWYECKON XUMUU (C BKIIOYEHUEM 3HAHUN M3 OO0IIEeH XUMHH) U
opraHnyecko xumMuu. POpMHUPOBAHUE AAHHOW CHCTEMBbI 3HAHWUW NPU H3YYCHUU
npenaMera Oo0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa comepxanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass Xumus» chOpMHpOBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE
CUCTEMHOr0 TMOAXO0Ja K M3YyYEeHHIO Y4YeOHOro wmarepuasia u oOyClOBIEHa
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW  Ha  OMNpene’IEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKON XUMHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OPTraHUYECKUX
COCOMHEHUM, a TaKKE Ha YPOBHE CTEPEOXUMHUYECKUX M  IJIEKTPOHHBIX
MpPEACTABIECHUN O CTpOeHUH BelecTB. CBeieHns 00 H3ydaeMbIX B Kypce BEIIECTBAX
JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOJOB JI0 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHH  IIOJIY4YarOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs INEPBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKOU CBSI3H, KJIACCU(DUKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

Ilon HOBBIM yrJiOM 3peHHs] B TMpeaMeTe «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYCHHBIW Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOpPEeTHYECKU MaTtepuasl U (PAKTOJOTMYECKHE CBEJCHUSI O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIlas M HeopraHuyeckas



XUMHS» O0y4YaloIUMCsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEePUOJNYECKOTO 3aKOHAa € OOILIETEOPETUYECKUX M METOJIOJIOIMYECKUX MO3UIIHM,
riy0oke TMOHATh MCTOPUYECKOE HW3MEHEHUWE (YHKIMI 3TOro 3akoHa — OT
000011aro111el 10 O0BACHSIONIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucremMa 3HaAHMM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUH,
CBOICTBaX M MPUMEHEHUH, a TAKKE O XMUMHUYECKUX PEAKUMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX IpOTeKaHus JomnojHseTrcs B Kypcax 10 um 11 xkmaccos
ANIEMEHTAMH  COJEpPKaHUs, HUMEIOIUMU KYyJIbTYPOJOTUYECKHMM W TPUKIAJIHON
XapakTep. DTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSA3U XUMUU C IPYTUMU
HayKaMU, pacKpbIBalOT €€ poJib B MO3HABATEIBHONW U MPAKTUYECKOHN NE€ITEIbHOCTH
YeJIoBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K TMIPOLIECCY TBOpYECTBAa B
00JaCTH TEOPUM W MPAKTHUYECKUX MPHUIIOKEHUN XHMMHUH, TOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX ITPOOIeMax, CBI3aHHBIX
C XHUMHEH, KPUTHUYECKH OCMBICIMBATh HMHPOPMALMIO U TMPUMEHATH €€ s
NOMOJHEHUS] 3HAHWM, PEIICHUS HHTEIJIEKTYalbHBIX M JKCHEPUMEHTAIBHBIX
UCCIIeIOBAaTENbCKUX 3a/lad. B 1enoMm coaepikanue y4eOHOro mnpeamera «XuMHus»
JAHHOTO YPOBHS M3Y4YEHHUS OPUEHTHUPOBAHO Ha (POPMHUPOBAHHE y OOYYAIOIIUXCS
MHUPOBO33PEHUYECKOM OCHOBBI /Ui MOHMMaHUS (GUIOCOPCKUX HACH, TaKUX Kak:
MaTepUalbHOE  €IMHCTBO  HEOPraHMYEeCKOr0 U OpPraHMYecKoro  MHpa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTh
OPUPOAHBIX SIBICHUM MYyTEM SKCHEPUMEHTa M PEHICHUS MNPOTUBOPEUUN MEXKIY
HOBBIMU (paKTaMU U TEOPETHUYECKUMU MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B
pelIeHNH  DKOJIOTMYECKUX  TpobjieM, a Takke I1poldjeM  cOepexeHus
HYHEPTreTUYECKUX PECYPCOB, ChIPhsI, CO3/1aHUSI HOBBIX TEXHOJIOTHI U MaTEPUATIOB.

B nmane pemeHus 3agad  BOCHUTAHUS, pa3BUTUS U COLMAIU3ALUU
OoOy4JaromuXcs TMPUHATHIE MPOrpaMMON IO XWMHH TOJXOIbl K OIPEIACICHUIO
COJEp)KaHUSI U TOCTPOCHHsI MpeaMeTa IMpeaycMaTpuBaloT  (popMmupoBaHHE
YHUBEPCATbHBIX YUEOHBIX ACHCTBUNA, UMEIOIUX 0a30BOE 3HAUEHUE ISl Pa3IMYHBIX
BUJIOB JEATEIBHOCTU: peIIeHus MpobiieM, TMOWCKa, aHaiau3a W o0paboTKu
uHpOpMaluy, HEOOXOAUMBIX JUIsi TNPUOOPETEHHS ONBITa MPAKTHUYECKOH U
HCCJIEI0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH BAaXXHOE MECTO B IIO3HAHUU
XUMHMH.

B nmnpaktuke mnpenojgaBaHHs XWMHUHM KaK Ha YpPOBHE OCHOBHOIO OOHIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIero oOpa3oBaHUs, PH OMPEICICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKU LeJNeil M3ydeHUs IpeaMeTa HallpaBiICHUEM
NIEPBOCTENICHHOW 3HAYMMOCTH TPAJULMOHHO MpPHU3HAETCA (DOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOUN
NEeSATENbHOCTU YEJIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C



METOJUYECKON TOUKHM 3PEHUs TaKOM MOJXOJ K ONPEACIICHUIO Ieled H3y4eHUs
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHO [MaHHOM TOYKE 3PEHUSl TJIABHBIMU LEISMH HM3Y4YCHUS MpeaMmera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBISAIOTCS:

e (QopMHpOBaHME CHCTEMbl XUMHUYECKHUX 3HAHUM KaK  BaKHEHILEH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B OCHOBE KOTOPOH
JeXaT KIIOYEeBbIE MOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHUE $3bIKa HAyKH, YCBOCHHE M IMOHUMAaHUE CYIIHOCTU JOCTYIHBIX
0000111eHN T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIGHUE C UCTOPHUEH X
Pa3BUTHUS U CTAHOBJICHHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJIaX MO3HAHUS
BEIIECTB W XHUMHYECKHUX peakIuid, HEOOXOJAUMBIX JJIsI MPUOOPETCHUS
YMEHUU OpPUEHTUPOBATHCSA B MHUPE BEIIECTB U XUMHYECKUX SIBJICHUU,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 TTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUU M CIIOCOOOB JICSITEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OOBSICHEHHEM  XHUMHYECKOT0  OSKCIEPUMEHTa, COOJIIOJCHUEM  TpaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ stum, comepskareiapHasi XapaKTepUCTUKA IIeJied W 3a7a4 U3yYeHHS
npeIMeTa B IMporpaMme Mo XUMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMU B CUCTEME cpeaHero olmiero oOpaszoBaHusa. CeromgHs B
NpernoaBaHuy XUMHUU B OOJbIIEH CTENeHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE  COJEp)KaHusl OOy4YeHHUs, OpPHUEHTUPOBAHHOM Ha  MOATOTOBKY
BBITYCKHHKA 00IIIe00pa3oBaTeIbHOM OpraHu3aliy, BIAACIONIET0 HE HaOOpOM
3HaHWM, a (DYHKIIMOHAJIBFHOM TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
AKTUBHOT'O TIOJIYYCHHs 3HAHUI U MPUMEHEHHS UX B PEATbHON KM3HU JJIs1 PeIIeHUs
MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 3TUM pu U3ydeHUH IpeaMeTa « XUMHU TOMUHUPYIOIIEEe 3HAUCHHUE
MPUOOPETAIOT TaKWe eI U 3a7a9d, KaK:

aganTtanus oOydYaromuXcsd K YCIOBUAM JUHAMHYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupOoBaHME  WHTEIUIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSATHIO TPaAMOTHBIX
pelIeHNd B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOydYarOMMXCS  KIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), WMEIOUIUX YHUBEPCAIIbHOE 3HAYECHHUE [JI1 Pa3IMYHbIX BHJIOB
JESTENBHOCTU: pEIIeHUs Mpo0jeM, MOWCKa, aHanu3a u o0paboTku mH(OpMaIuy,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS! OIbITa JEATEIIbHOCTH, KOTOpas 3aHUMAaeT
BXXKHOE MECTO B MO3HAHUM XUMUH, & TAKKE JIJI1 OLEHKU C TTO3ULIUNA IKOJIOTHYECKOU



0€30MacHOCTU XapakTepa BIUSHHUS BEHIECTB W XUMHUYECKHX MPOIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOAHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HUHTEIUIEKTYalbHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00yYaloLIUXCs: CIIOCOOHOCTH CaMOCTOATEIBLHO MPUOOpPETAaTh HOBBIE
3HAHUS [0 XMMHUHU B COOTBETCTBUU C KU3HECHHBIMU MOTPEOHOCTAMU, UCIOJIH30BAThH
COBpPEMEHHbIE MH()POPMAIIMOHHBIE TEXHOJOTUM JJIs MOWCKA W aHajdu3a y4yeOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y OOYYAIOUIUXCSA aCCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0AaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, MPU TUIAHUPOBAHUU M TMPOBEICHUH XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOyyaromuxcs YOeXKIEHHOCTH B  T'YMaHUCTUYECKOM
HAIPaBJIEHHOCTU XWUMHH, €€ BaXXHOM pPOJM B PEIICHUU TIJI00ABHBIX MPobiieM
pallMOHAJILHOTO MPUPOAOTIOIb30BAHUS, TIOTIOJHEHUSI YHEPTETUUECKUX PECYpPCOB H
COXpaHEHHsS TPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEPEeKHOTO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKXKe MPUOOPETEHUS OIbITA
UCIIOJIb30BaHUS TOJYUYCHHBIX 3HAHUW JJIS TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYallUIX, CBA3AHHBIX C XMMHUYECKUMHU SIBIICHUSIMHU.

B ydeOHOM muiaHe cpenHero ooOmero oOpa3oBaHUS TMPEAMET «XUMUS
0a30BOro ypoBHS BXOJMT B COCTaB NpenMeTHON obOsiactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETH.

OO611ee YuCIIO YacoB, OTBEIEHHBIX JUIsl U3yUEHUs XUMUHU, HAa 0a30BOM ypOBHE
cpeaHero oo1mero oopa3oBanus, coctapisieT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Henento).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XUMHUH

[Ipenmer opraHmyeckor XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE W 3HAUYCHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHHS OPraHMYECKHX
coenuHenuid A. M. BytiepoBa, €€ ocHOBHble ToJoXeHHs. CTpyKTypHbIe (HOPMYJIBI
OpraHnYecKux BemiecTB. ['omomorus, nzoMeprsa. XUMUYECKasl CBSI3b B OPraHUYECKHUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaccuukaMy OpraHuyeckux BemlecTB. HomeHkiarypa
OpraHMYeCcKUX COCAMHEHHM (CUCTeMaTHyecKas) U TPMBUAJIbHbIC Ha3BaHUS BAKHEUIIHUX
IpeACTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOABbl HM3Y4YEHUs BELUIECTB M UX MPEBpALICHUN:
O3HaKOMJIEHHE C oOpa3llaMM OpPraHMYeCKHX BEIIECTB W MaTepHallaMM Ha MX OCHOBE,
MOJIETUPOBAHME MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOJIOJEHUE U OIMCaHue
JEMOHCTPALMOHHBIX OIIBITOB II0 IPEBPALCHUI0 OPraHUYECKUX BEIIECTB IIpH
HarpeBaHuu (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKUI psal. MeTaH U 3TaH — NpocTenine
NPEICTABUTEN aJKAHOB: (PU3NYECKHE U XUMUUYECKHUE CBOWCTBA (PEaKIINK 3aMEeIECHUS U
TOPEHHUs ), HAXO0XKJAEHUE B IPUPOJIE, OJYyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAA. OTWIEH W NPONUJIEH —
NPOCTEHIIINE MPEACTABUTENIH aJTKEHOB: (PU3UUYECKUE U XUMUYECKUE CBOMCTBA (pEaKIuu
TUAPUPOBAHMS, TaJON€HUPOBAHUS, THUApPATALUM, OKUCICHUS U MOJUMEPHU3ALINH),
IIOJIyYEHHE U IPUMEHEHUE.

Anxamuensl: Oyrtaawen-1,3 u MetunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus mnonumepusanuu). I[lonyyeHue CHUHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

ANKUHBL: cOCTaB U OCOOEHHOCTH CTPOEHUS, FOMOJOTHYECKUN DPsii. ALETHUIEH —
MIPOCTEHUIINI MTPEACTABUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3HUECKHE U XMMHYECKUE
CBOMCTBa (peaklUUu TUJIPUPOBAHUS, TaJOTCHUPOBAHMS, THUIpaTallMUd, TOPEHUs),
IIOJIyYEHHE U IPUMEHEHUE.

Apenbl. benszon: cocraB, crtpoeHue, (U3NYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy TraJoOreHUpOBaHHUS W HUTPOBAHHWA), MOJYyYEHUE WM MpUMEHEHue. Tonyon:
cocmas, cmpoenue, usuyeckue U XUmMuiecKue ceotucmea (peakyuu 2ai02eHupo8anus u



HUMpoBanus), noaydyenue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTndeckas CBA3b
MEXIY YIIeBOAOPOIaMHU, MPUHAAICKAIIMMH K Pa3IUYHbIM KIIACCaM.

[IpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. [Ipupoanblil ra3 u nomnyTHble HEQTAHbBIE
razpl. Hegtp u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM He(TU: MEeperoHka,
KPEKHHI (TepMUYECKUMN, KaTaIUTUYeCKuil), mupoiu3. [IpoaykTel nepepaboTku HedTH,
UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronb ¥ MPOIYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEeHHS BELIECTB W WX MPEBPALCHUN:
O3HaKOMJIEHHE ¢ 0OpasllamMu IJIacTMacc, KaydyyKoB W pe3uHbl, Kojuiekuuu «Hedtb» u
«YTroap», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Borumcnenus mo ypaBHeHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIM4ecTBa
UCXOJAHOTO BEIIECTBA WJIM NPOJYKTAa pEaKlIUU 10 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kamme opraHn4ecKue coeInHeHUus

[IpenenpHble 0THOATOMHBIC CIUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (hU3nUecKue
U XUMUYECKHE CBOWCTBA (peaklUHMM C aKTUBHBIMHU METaJlIaMH, TajJOr€HOBOJIOPOJIaMH,
rOpeHue), NpuMeHeHne. BolopoiHbIe CBA3M MEXIy MOJIEKYJaMU CIUPTOB. [lelicTBue
METaHOoJa U 3TaHOJIa Ha OPTaHU3M YEeJIOBEKa.

MHoOroaToMHbBIE€ CIIUPTHL. DTUICHIJIMKONb U TIUIEPUH: CTPOSHHUE, (GU3HUECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOIECHCTBHE CO HIEJIOYHBIMH METAJJIAMH, KaueCTBEHHAas
peakiysi Ha MHOTOATOMHBIE CIIUPTHI). [leiicTBHEe Ha opraHu3M yesioBeka. [IpumeHneHue
[JIMIEPUHA U STHUJICHTIIUKOJIA.

deHOoIT: CTPOCHHE MOJICKYJIBI, (PU3NUECKUEe U XUMHUUYECKHEe CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢genona.

Anpaerunsl u kemousl. DopManberu, aleTaabJAeTul: CTpoeHue, GU3NIecKue u
XUMUYECKHE CBOWCTBAa (peakUUU OKUCICHHS U BOCCTAHOBJICHHS, Kau€CTBEHHbIC
peaKkiuu), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYyCHas
KHUCIIOTBI: CTpOEHUE, (PU3NYECKHEe W XUMUYECKHE CBONCTBA (CBOWCTBa, OOmIME ISt
KJlacca KHUCJIOT, peakius 3Tepudukanumn), moilydeHne u npumeHenue. CreapuHoBas u
OJICMHOBAsl KHUCJIOTHl KaK MPEJCTABUTENIM BBICIIMX KapOOHOBBIX KHUCJIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxxnbie (UPHI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['MApPONM3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrneBoabl: cocTaB, kinaccudUKalus yrieBOJOB (MOHO-, AW- W IOJUCAXapHUJbI).
I'moko3a — mpocTedmui MOHOCaxapuJ: OCOOEHHOCTH CTPOEHUS MOJICKYIIbI,



Gu3nyecKue W XMMHYECKHE CBOWMCTBa (B3ammMopeicTBue ¢ ruapokcuaom wmeau(ll),
OKHCJIEHHE aMMHa4YHbIM pPacTBOPOM okcujaa cepebpa(l), BoccTaHOBIEHUE, OpOKEHUE
[JIFOKO3bI), HAXOXKACHUE B MPUPOJIEe, MPUMEHEHUE, Onoornueckas poib. DOTOCUHTES.
@pyKTO3a KaK U30MEp IIIOKO3HI.

Kpaxman u unemitono3a kak HOpupoJHble mnonuMepbl. CTpoeHHe Kpaxmayia |
1eJUTI0103b1. DU3NUecKrue U XMMUYECKHUE CBOMCTBA KpaxMalia (TUIPOJIn3, KaueCTBEHHAs
peaKIus C UOJIOM).

OKCIIEpUMEHTAJIbHBIE ~METOJbl HM3YYCHUs BEHIECTB M WX IPEBpallleHUN:
poBeicHUE, HAOII0ICHUE U OTUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCJEHHWE JTaHOJa OKCHUIOM
meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C THUIAPOKCHIIOM
meau(ll)), anbrerunoB (OKUCIEHHE aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom  wmenau(ll), B3auMopelicTBMe Kpaxmaiga C  HOJOM), MPOBEJCHUE
PAKTUYECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrlie 3agaun.

Brluncnenus mo ypaBHEHHIO XMMUYECKOU peakiuu (Macchl, 00bEéMa, KOoJIMuecTBa
UCXOJTHOTO BEIEeCTBA WJIM TMPOJAYKTAa pEaKIUh 10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIIUN).

AzoTcopaepxkaiife OpraHuuecKue CoeIMHEHNUS.

AMUHOKHUCIIOTHI Kak aM@oTepHble opraHudeckue coeauHeHus. duzmueckue u
XUMHYECKUE CBOMCTBA aMMHOKUCIIOT (Ha MpUMepe TIuIMHa). bruonorudeckoe 3HaueHUE
aMUHOKHUCHOT. [lenTumsl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OelnKoB. XMMHUECKHE CBONCTBA OEIKOB: THAPOIIU3,
JeHaTypaIus, KaueCTBEHHbIE PeaKIMy Ha OCIKH.

OKCHEepUMEHTAIIbHBIE METOJIbI M3YYEeHHS BEIIECTB W WX IMPEBPAIllCHUIA:
HAOJIOZICHUE W ONMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: JEHATypalus OEIKOB MpPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHSITUS XHUMHUHU BBICOKOMOJEKYJSIDHBIX COECIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AlUU, CPEAHSS MOJEKYJspHast
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M UX MPEBpalICHUN:
O3HAKOMJICHHE C O0pa3llaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanusanusa MexnpeaMeTHBIX CBS3€M NPU U3YYEHUM OpraHu4yeckod xumuu B 10
KJIaCCE€ OCYILECTBISETCSI 4epe3 MCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-Hay4YHBIX
IOHATUHN, TaK W IIOHATUH, SABIAIOIIUXCA CUCTEMHBIMHU Ui OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO01muMe ecTecTBEHHO-HAay4YHbIe TOHATHSA: SIBJIIEHUWE, HAay4HbId (pakT, rumnoresa,
3aKOH, TEOpHUs, aHajlu3, CHHTE3, KIacCU(PUKaLus, NEepUOIUYHOCTb, HaAOIIOJCHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

dusuka: MaTepus, JHEprus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUUCCKUN
YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (pu3Mueckue
BEJIMYUHBI U €AVHULBI UX U3MEPEHHUSL.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTe3, OUONOTMYECKH aKTUBHbIE BemiecTBa (O€NKH, YIJIEBOJBI, JKHUPHI,
bepmMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HBIE HCKOIMAEMbIE, TOILIUBO,
peCcypehl.

TexHonorus: muueBple MPOAYKTbI, OCHOBBI PAllMOHAJIBHOIO MUTAHUSA, MOIOIIUE
CpeacTBa, JIEKapCTBEHHBIE U  KOCMETHYECKHE  IIpernaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuUMHUYECKU d7IeMEHT. AToM. Slapo aToma, M30TOMBI. DIEKTPOHHas 000J0YKa.
DHepreTuyeckue YpPOBHH, MOIYPOBHU. ATOMHBIC OpOuTanu, S-, P-, O- 3IEMEHTHI.
Oco0eHHOCTH pacTpeeleHHs AIEKTPOHOB M0 OPOUTANISIM B aTOMax AJIEMEHTOB MEPBBIX
Y4eThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaAIIUSI aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuognueckas cucreMa xumMuueckux snemeHToB JI. U.
MenneneeBa. CBsA3b NEPUOIUYECKOTO 3aK0HA U llepronyueckoil cucTeMbl XUMUYECKHUX
anemenTtoB JI. WM. MenzgeneeBa C COBPEMEHHOM TEOPHUEU CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKHX DSJIEMEHTOB M O00pa3yeMbIX WMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynmnaM W NepuojiaM. 3HaYE€HUE MEePUOAUYECKOrO
3aKOHA B Pa3BUTUHU HAaYKH.

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUIbI XUMHUUYECKOH CBSI3U (KOBaJIEHTHAS
HEMoJsipHasT W TOJISIpHAsl, WOHHAs, MeTaiyeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKLIENTOPHBIN). Bogopoanas



CBA3b. BaeHTHOCTh. DIEeKTpOOTpULATENBHOCTE. CTENEeHb OKUCICHUS. MIOHBI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJIEKYIISIDPHOTO W HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THIbI KPUCTAIUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOKCTBA BEILIECTB
OT TUIIa KPUCTAJIINYECKON PELIETKU.

[Tonsatue o pgucnepcHeiXx cucremax. VICTUHHBIE W KOJUIOWJHBIE PAacCTBOPHI.
MaccoBas 10J1 BEIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coequHenuid. HomeHkiatypa HeopraHM4ecKux
BEIIECTB. ['eHeTHuecKkass CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAJICKAIIUX K
Pa3JINYHBIM KJIaccaMm.

Xumunueckas peakius. Knaccudukamuss XuMHUYECKUX peakiuii B HEOPraHUu4ecKoi
U OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MACChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPTUU TTPU XUMUYECKUX PEaKIUSX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iuyuHbIX ¢aktopoB. OOpaTuMbie
peakiuu. XuMu4Yeckoe paBHoBecHe. PakTOphl, BAUSIONINE HA COCTOSIHUE XUMHUUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas aucconuanus. CuibHble W ciabblie snmekTponuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOABl HM3Y4YEHUs BEUIECTB M UX IPEBpALICHUN:
nemoHcTpanus Tabmun «l[lepmonnueckas cucrema Xumuueckux sieMeHtoB J[. .
MenpeneeBay, u3ydeHHE MOJIEJEH KPUCTAIMYECKUX pEHIETOK, HaOIoeHne |
OMKCAHKWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3OKEHUE MEPOKCUaa
BOAOpOJA B NPUCYTCTBUU KaTalau3aTopa, OMpPEAEICHUE CPEIbl pacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJIBHOTO HWHAMKATOpPA, PEAKIMM HOHHOTO OOMEHA), IMPOBEIACHHE
IpPaKTUYEeCKON paboThl «BnusHue pa3nuyHbBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaxKuumny.

Pacuérnbie 3anaumn.

Pacu€rel o ypaBHEHUSM XUMHUUYECKHUX PEAKLMHI, B TOM YHCIIE TEPMOXUMUUYECKUE
pacu€Thl, pacU€THI C UCIIOJIB30BAHUEM MTOHATHUS «MAacCOBast 10JI BEILIECTBAY.

Heopranuueckasi XuMus

Hemerannel. [lonoxenne HemerannoB B llepuoanueckol cuctemMe XHUMHUYECKUX
sanementoB J[. M. MenaeneeBa U OCOOCHHOCTH CTpOEHHSI aToMoOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONUSI HEMETAUIOB (HAa MOpHUMEpPE KHUCIOpPOAa, CEphl,
docdopa u yriaeposa).

XWUMHUYECKHE CBOWCTBA BaXHEHUIIUX HEMETALIOB (TAJOrNEHOB, CEpbHl, a30Ta,
dochopa, yrieposa U KpeMHHS) U UX COCAMHEHHM (OKCHIOB, KHUCIOPOJCOACPKAIINX
KHCJIOT, BOJOPOAHBIX COEIUHEHUN).



[IprMeHeHne BaXKHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramisl. Ilomoxenue MertawioB B llepuoguuyeckonl cuCTEME XHUMHUYECKUX
anementoB JI. M. MengeneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JOUYEK
atoMoB MetayuioB. OOmme ¢usndeckue cpoiicTBa MeTasioB. CIiaBbl METALJIOB.
DIEKTPOXUMUYECKUI P HANIPSYKEHUM METAJIOB.

XUMHUYECKHUE CBONCTBA BAKHEUIIINX METAJUIOB (HATPUM, Kadui, Kalabl[ui, MarHuii,
ATIOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHEHUM.

OO6mue crnocoObl monaydeHus: MeTauioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METO/Abl U3YUECHUSI BEILIECTB U MX MPEBPAILCHUN: U3YUCHUE
Kolekuuun  «MeTtamibl M CIUIaBbl»,  00pa3loB  HEMETAUIOB,  pEIICHHE
OKCIEPUMEHTAIBHBIX 3aJlay, HaOJI0JICHUE U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA aTIOMUHHUS C PacTBOPAMH
KHUCJIOT U II€JI0UeH, KaueCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrlie 3agaun.

Pacuérel Maccel BemiecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJHUYECTBY
BEII[ECTBA, MAacCe WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIMM, €CIU OAHO M3 BEIIECTB
UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xumuu B OOECHEYEHHHM HKOJIOTMUECKOW, JHEPreTHUYEeCKOW | MHUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIMHBL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIECTB
Y XMMUYECKHUX PEaKIU.

[IpencraBnenuss 06 OOMIMX HAYYHBIX MPUHIHUIAX MPOMBIILICHHOTO MOJIYYSHUS
Ba)KHEUIIINX BEIIIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIINE CTPOUTEIIBHBIE MAaTEPUAIIBL,
KOHCTPYKLIMOHHBIE ~MaTepualibl, KpacKu, CTEKJIO, KepamMuKa, MaTepuaibl IS
AIIEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUYECKUE M MUHEPATIbHBIE YI00pEHUSI.

Xumus ¥ 3I0pOBbE YEJIOBEKa: MpPAaBHWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia OE30MACHOTO HCIOJIL30BAHUS TMpENapaToB OBITOBOM XWMUH B
[TOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpeaMETHBIX CBA3CH MpU M3yYEHUH OOIIEH M HEOPTaHHMYECKOU
xuMuH B 11 Klacce OCymIeCTBIISIETCS] Yepe3 MCIOJIb30BaHNe KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX ITOHATUH, TAK W TOHATHUM, SBIAIOIIUXCS CHCTEMHBIMH ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIE IOHSATUSA: HAy4yHBIM (aKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJIU3, CUHTE3, KIIaCCU(PUKALIMS, TEPUOANYHOCTD, HAOJIIOIEHHUE, SKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHHE, SIBICHHE.

®duznka: Marepus, 3HEprusi, macca, aroMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOM, PaJUOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKUU YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3NYECKHUE BEIUYMHBI U EAMHMIBI HUX
U3MEpPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJE3HbIE HCKOIMAEMbIE, TOIUIMBO,
PECYPCHI.

TexHonorusi: XuUMUYecKass MPOMBIIUIEHHOCTb, METALTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX  MaTE€pPUAIOB, CEJIbCKOXO3SIMCTBEHHOE  MPOM3BOJICTBO,  IHUIIEBAS
POMBIILIEHHOCTD, dbapmaneBTHYECKAS POMBIIILIEHHOCTD, IPOU3BOJICTBO
KOCMETHYECKHUX  MpEernapaToB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MaTepHUaloB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS
oOydJarolmuMHCs MPOrpaMM  cpefaHero oOmiero o00pa3oBaHUsS  (JIMYHOCTHBIM,
MeTaIpeMETHBIM U NpeAMeTHbIM). HayuHo-MeToanueckoil OCHOBOM AJid pa3paboTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrpaMM CpEAHEro oO0IIero oOpa3oBaHMS
ABJIAETCS CUCTEMHO-AESTEILHOCTHBIN TOJIXO/I.

B cooTBercTBMM C CHCTEMHO-AESTENILHOCTHBIM TMOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJNbTATOB OCBOEHUS IMpeameTa «XHUMHs» Ha YPOBHE CpEIHEro
oO1rero 00pa3oBaHusl BIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHWE OOYYAIOIIUMHUCA POCCUHUCKOW TIpaXKJaHCKOW HWJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HAJIMYMe MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUiA 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAaMH, MPHUCYIIUMH IEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME TMPaBOCO3HAHUS JKOJOTHYECKON KyJIbTYphl M CIIOCOOHOCTHU CTaBHUTh
LEIU U CTPOUTD KU3HEHHbIC MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MNpeaMeTa «XUMHUS» IOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM W BOCTHHUTATENbHOW JIESATEIHHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COILMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH H
ujeallaMi POCCUHUCKOTO TPakIaHCKOT0 OOIIECTBa, MPUHSATHIMHU B OOIIECTBE HOPMAMHU
U TpaBWIaMH TOBEJEHUS, CIOCOOCTBYIOIIMMH  TIPOIECCaM  CaMOIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00YyUYaIOIINUXCS.

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUSA  MpeaMeTa «XHUMHUS»  OTPaXaroT
chOpPMHPOBAHHOCTh OMNBITA T[O3HABATEIHHOM W TPAKTHYECKON JEATEIHbHOCTH
oOydJaromuXxcs MO pealn3aldyd MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS O0YYaIIIMMUCA CBOMX KOHCTUTYLHOHHBIX MpPaB U OO0S3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUSI O COLMAIBHBIX HOpMAax U MpaBUIAX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIbHOCTH MPHU CO3JIaHUH y4EOHBIX
MIPOEKTOB, PEIICHUN Y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHIOJIHECHUU XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAaMEPEHHS, JOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU NESATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIECHHS K MCTOPUUYECKOMY U HAy4YHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B O0O0JACTH TEOPUM W MPAKTUYECKOTO
NPUMEHEHMS] XUMHUU, OCO3HAHUS TOr0, YTO JOCTHXKCHHUS HAYKH €CTh pe3yJbTat
JUTMTENIbHBIX ~ HAOJIOACHUN,  KPOTOTIUBBIX  JKCIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCa U MO3HABATEIbHBIX MOTHBOB B IMOJYUYEHUHU M TIOCJICAYIONMIEM aHaJIU3e
uH(OpMaIIMH O TEPEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OLICHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYCCKUMH SIBICHUSMU, U
IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEAEHUE M TOCTYNKM CBOMX TOBApHILEH C
NO3WLIMM HPABCTBEHHBIX W TIPABOBBIX HOPM UM OCO3HAHHUE IOCIEACTBUM ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUs  IEHHOCTeW 3M0poBOro ©  Oe3zomacHoro oOpasza  JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOMIOIeHNsT TPaBWJI 0E30MacHOTO OOpalleHus ¢ BEIeCTBAaMU B  OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMSI  IIEHHOCTHM NpaBUJl  WHIAMBHAYAJbHOTO M  KOJUIEKTUBHOIO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUIX, YTPOKAIOMINUX 3/JOPOBBIO U KU3HU JIIOICH;

OCO3HAHHUS TOCJIEACTBUH U HENPUATUS BPEOHBIX MNPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIEeI0BATENbCKOM
NEeATEeNIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJIAX AEATEIbHOCTH;

YCTAHOBKHM HAa aKTUBHOE Y4YacCTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 COLUAIBHOM
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);



HMHTEpeca K MPaKTHUYECKOMY M3YYEHHUIO MpodeccHil pa3iMyHOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH TI0 XUMUM;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HWHIMBUAYAJIbHOM  TPaeKTOPUHU
oOpazoBaHnus, Oyayiie mpodeccuu u peaan3aiui COOCTBEHHbBIX KU3HEHHBIX TIJIAaHOB
C y4€TOM JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEW K XHUMHUH, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOr0 OTHOIICHUS K TMPUPOJE, KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3€MJIE;

MOHUMaHUsI TJI00aJILHOTO XapakTepa OHKOJOTHUECKUX TMPOOJeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/Ib;

OCO3HAHUS HEOOXOIUMOCTH HCIIOJIB30BAHUS JOCTIKCHUN XUMUU JIJIsT PEUICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPUPOAOTIOJIH30BAHUS;

AKTUBHOTO HETIPUATHS JEHCTBHM, MPUHOCIIINX BpPeJl OKPYKAIOIIEH MPUPOTHOM
cpene, yMEHHUs NTPOTHO3UPOBATH HEOJArONMPUSTHBIC HKOJIOTHUECKUE TOCISICTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HaJIU4MUs Pa3BUTOIO 3KOJIOTMYECKOTO MBINUIEHUS, 3KOJIOTMYECKON KYJbTYpHI,
OMbITA JIESITENBHOCTH IKOJOTMYECKON HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMU B NO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMAIbHOMN MIPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOpoOUu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMaHUS CcHeUPUKHM XUMUM KaK HayKd, OCO3HaHHs e€ polu B
dbopMHUpPOBAaHUN PAIIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM IIEJIOCTHOTO
mpeacTaBieHrus 00 OKpY’KaloIlleM MHUpE Kak O €IWHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodJieM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOHM 3HAYMMOCTH XUMHH JJISI COBPEMEHHOMN ITUBHIIM3AIINHN
B €€ TYMaHHCTUYECKOW HAMpPaBICHHOCTH U BAXKHOW POIHM B CO3JaHUHM HOBOW 0Oa3bl
MaTepUAIbHON KYyJIbTYpPbI, PEHICHUH TJIOOAIBHBIX TPOOJIEM yCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, DSHEPreTUYECKOW, MHUIIEBOM UM  AKOJOTMYECKOU
0e30macHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIEUeHNN YCIOBUI YCHENIHOTO TPyJa H
HKOJIOTHIECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IOHUMAHHMSI  CYI[HOCTH  METOJIOB
MO3HAHUS, HCMOJb3yEeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIydyaeMble 3HAHMS JUIsl aHallu3a U OOBSICHEHUsS SIBICHUNM OKPY)KAIOUIEro Mupa u



MPOUCXOAIIMX B HEM M3MEHEHUU, YMEHHS JejlaTb 00OCHOBAaHHBIE 3aKIIOUYEHHS Ha
OCHOBE Hay4HbIX ()AaKTOB M UMEIOLIMXCS AAHHBIX C II€JIbI0 TIOJYYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JIJISl PEILICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALUSIX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEpbIBHOMY  O0Opa3oBaHUI0 U
caM000pa30oBaHUIO, K AaKTUBHOMY TIIOJyYEHHUIO HOBBIX 3HAaHMW 1O XHUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3iuyHbIX chepax npodheccruoHaTbHOM
NEATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI y4eOHOro mpeameTa «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC TUTSt dbopmupoBaHus MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHbIC) OOICHAYYHbIE TOHATHS, OTpPaKAIOUIUe
[EJIOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHEHU(UKY METOJIOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIus, SBJICHUE,
IpoIecC, CUCTEMa, HAy4YHbIM (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpPCAJIbHbIE Y4YeOHble JeWcTBHUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,
peryasaTHBHBIC), oOecnieunBaromue GopMupoBaHre (yHKIIMOHAIBHOM TPAMOTHOCTH H
COLIMAJIEHOM KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTh OOYYaIOIIUXCSl UCIOJIb30BAaTh OCBOCHHBIE MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMSI M  YHUBEpCajdbHble  y4eOHBbIE  JEHCTBUS B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeqMeTHble  pe3yJbTaThl OTPAXKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU TIO3HABATEIFHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBUSIMH.

OBJaeHne yHMBePCAJIbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMHU ACCTBUSIMH:

1) 6a30Bble JJOrH4YecKHe AeiCcTBHS:

CaMOCTOATETHHO (HOPMYITMPOBATh M AKTyaJIHU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNATh UEIU JeITeNIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IECSITEILHOCTH C TOCTABJICHHBIMHU LEJISIMU;

UCIIOJIb30BAaTh TMPU OCBOEHHUU 3HAHUN NTPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHATUM W YCTAaHABIMBATH KX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOLIME TMOHSTHUS i OOBSICHEHUS OTHEIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpPATh OCHOBAHUS U KPUTEPUU I KIlacCU(PUKAIIMU BEIIECTB U XUMUUECKUX
peaxkuuu;

yYCTAHABIMBATh  MPUYUMHHO-CIEJICTBEHHBIE  CBSI3M  MEXAY  HM3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMs] B pPacCMaTpPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B TMPOLIECCE IMO3HAHMS, HUCHOJIb3YEMbIE B XMMHUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJAENH, PEOoOPa30BBIBAThL MOJICIBHBIE MPEICTABICHUS — XUMHYECKUN
3HaK (CMMBOJ) dJIEMEHTa, XUMUYecKasi (popMyia, ypaBHEHUE XUMHYECKON PEaKIuu —
Ipy pelIeHUH YYeOHBIX TO3HABATEIBHBIX W TNPAKTUYECKUX 3a7ad, NPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIE TPEACTABICHUS JJIsI BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO TO3HAHUSA BEIIECTB M XUMHYECKHUX
peaKiuu;

dbopMynHpoOBaThH 1ENH U 33Ja4l UCCIEIOBAHUS, UCIIONIB30BATh MOCTABICHHBIE U
CaMOCTOSATEILHO C(POPMYITHMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 17151 (POPMHUPOBAHUS THIIOTE3bI TIO MTPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CYXICHUU;

BJIAJETh HAaBbIKAMM CAMOCTOATENIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOIIOJATh 3a XOJOM
npolecca, CamMoOCTOSITEIbHO MPOTHO3UPOBATh €ro  Pe3ynibTaT, (HOPMYIUPOBATH
000011IeHNUsT ¥ BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOHW  HMCCIIENOBATEIbCKOM UM MPOEKTHOM
JESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIBHOMY MOHCKY
METOJIOB pELICHUs MPAKTUYECKUX 3a]ad, NPUMEHEHUIO pa3Iu4YHbIX METOJ0B
[MO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBAThCS B  PA3IUYHBIX HCTOYHWKAX uHMopmamuu (Hay4dHO-
MONYJISIpHAS TIUTEpATypa XMMUUYECKOTO COJEp KaHusl, CIIPaBOYHbIE TOCOOUSI, peCcypChl
WuTtepHera), aHanu3upoBaTh HWHPOPMAIMIO  PA3IUYHBIX BUAOB ©  GopM
MPEJICTABJIEHUS], KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTHh U HENMPOTUBOPEUUBOCTb;



(GopMynHpoOBaTh 3ampoChl U MPUMEHSTHh Pa3IUYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaLMHK, HEOOXOAMMOW Ui  BBIIOJHEHUsS  y4eOHBIX  3ajad
OIPEIEIIEHHOTO TUIIA;

OpuOOpeTaTh OMBIT  HUCIOJIb30BaHUSA  MHGOPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATEILHO BBIOMPATh ONTUMAIBHYIO (POpMY Ipe/ICTaBIeHU HHPOPMALIUU
(cxembl, rpaduKH, JUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KaU€CTBE CPEJCTBA MPHU padOTe C XUMUYECKON
uHOopMaIMel: IPUMEHITh MeXIpeIMeTHbIE (PU3HUecKre 1 MaTeEMAaTUYECKUE) 3HAKU
U CUMBOJIBI, (OpMYJibl, a00peBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUECKHE  CPEICTBa
HaTJIsTHOCTH.

OBiaeHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMY J1eCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXJAaeMOW TeMbl B XOJ€ AHAIIOTa H/WIH
JTUCKYCCUH, BbICKA3bIBaTh UACH, (OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIMEN pe3yJbTaTOB TO3HABATEIBHOW JIESITEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TPH BBITTOJHEHHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAaKTUUeCKOW pabOThl IO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluy yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BHIBOABI O
pe3ysbTaTaM TMPOBEAEHHBIX HCCIENOBAHUM MYyTEM COTJIacOBaHUS IMO3UIMA B XOJe
o0CYXJIeHUs U 0OMeHa MHEHUSIMU.

OBi1ajieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBAaTh W OCYIIECTBISTH CBOIO IMO3HABATEIIHHYIO
NEeSTENbHOCTh, Ompeaensds e€ I[enu M 3aJadyd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBATh MpeJJIaraéMblii  aJIrOpUTM  JICUCTBUH  IpHU
BBIMIOJIHEHUH Y4YeOHBIX U  HCCJIENOBAaTeNIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ HeKTUBHBIN CIOCOO MX PEIICHUS ¢ YIETOM MOTyYSHHUS] HOBBIX 3HAHUM O BEIIECTBAX
U XUMHYECKUX PEaKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIPHOCTH HAa OCHOBE cCaMoOaHajau3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOEHHUS Kypca « OpraHndeckas XuMUsD) OTPaXKaroT:



chOpMUPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOM  COCTaBISIOIIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUUN MPUPOJIBI, B
GbopMUPOBAaHUM  MBIIUICHUST W KYJAbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOM
IPAaMOTHOCTHU, HEOOXOAMMOM MJisl PEIICHHs] MPaKTUUECKUX 3aad U SKOJOTHMYECKHU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOTHON Ccpee;

BJIAJIEHUE  CHUCTEeMOM  XUMHUYECKHUX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIKe MOHATUS (XUMUYECKUM AJIEMEHT, aToM, DJIEKTPOHHAsi 000JI0YKa
aTomMa, MOJEKyJla, BaJ€HTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKasl CBS3b,
CTpykTypHas ¢opmyna (pa3BépHyTas U COKpamni€éHHas), MOJib, MOJISIpHas Macca,
MOJISIDHBIM  O0OBEM, YIJIEPOJHBIN CKelneT, (YyHKIMOHAJIbHAs TPYIINA, paJuKa,
U30MEpUsl, U30MEPHI, TOMOJOTUYECKUHN PsiJI, TOMOJIOTH, YTIIEBOJOPOIbI, KUCIOPOA U
a30TcoJiepKalllie  COCAMHEHHs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XHMHH; MHPOBO33PEHUECKUE 3HAHUA,
JIeXKaIue B OCHOBE MOHUMAaHUS TPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKHUX SIBJICHUH,
(akTONOrMUYEeCKUEe CBEJEHUS O CBOICTBax, COCTaBe, MOJYYEeHMH U O€30MacHOM
UCIIOJIb30BAaHUM BA)KHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOM
NEeATEIIbHOCTU YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIE MPHU3HAKU TOHITHH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHME TMOHATHS MpHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COEAUHEHNUI;

c(hOpPMHPOBAHHOCTh YMEHUW HCIONB30BATh XUMUUYECKYIO CHUMBOJIMKY IS
COCTAaBIICHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GopMy
OpraHWYECKUX BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUil, U3rOTaBIMBATH MOJIEIN
MOJIEKYJI OpPraHWYECKUX BEIIECTB [JIsi WIUIIOCTPAlMM WX XUMHUYECKOr0 U
MIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHHUW YCTAHABIMWBATH MPUHAMICKHOCTh H3YyUYEHHBIX
OpPraHUYECKUX BEHIECTB IO MX COCTaBy H CTPOCHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynme COeIUHEeHUN (YTJIEBOJOPOABI, KHCIOPOJ U  a30TCoAep Kalue
COEIMHEHUs, BBICOKOMOJICKYJIIPHbBIE COEIMHEHMS), JaBaTb MM Ha3BaHHS [0
cuctematnueckoir HomeHknatype (IUPAC), a Ttaxke nUpHBOIWUTH TpPUBHAIIBHBIC
Ha3BaHUsI OTAEIbHBIX OpPraHUYECKUX BEHIECTB (ITWIEH, NPOMWIEH, alleTUJICH,
ATWJICHTJINKONb, TIWIEpPUH, (eHon, dopMmanbaerua, aneTaabAeTull, MypaBbHUHAS
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJIEMHOBAasi KUCJIOTa, CTE€apUHOBAasi KUCJIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNpEAEHATh BHUAbl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



chOpMUPOBAHHOCTh YMEHHUS MPHUMEHITH TMOJOXKEHUS TEOPHH CTPOCHUS
opranndeckux BeuiectB A. M. BytnepoBa st 0oObSICHEHHsI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOSHUE, PUINIECKUE U
XUMHAYECKWE  CBOWCTBA  THUNHWYHBIX  MPEACTABUTENCH  Pa3NUYHBIX  KIIACCOB
OpraHWYeCKUX BEIIEeCTB (METaH, dTaH, 3TUJICH, MPONUJICH, alleTHWIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30JI, METaHOJI, 3TaHOJ, ATWICHIJIUKOJb, TIUIEPUH, (PEeHOII,
alieTanbAeTHA, MypaBbHHAsI M YKCYCHasi KHCIIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0JI03a,
aMUHOYKCYCHAasi KHCJIOTa), WIIIOCTPHPOBATh TEHETUYECKYIO CBA3b MEXAY HHUMH
YpaBHEHUSIMH  COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUid C HUCIHOJIH30BaAaHHEM
CTPYKTYPHBIX POPMYI;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIIEBOAOPOIHOTO
CoIpbsl (HepTh, MPUPOAHBIN Ta3, Yrojib), CIIOCOObI UX MEPEPAOOTKU U MPAKTHYECKOE
pUMEHEHHUE MPOIYKTOB IMepepadOTKH;

chOpPMUPOBAHHOCTh YMEHHA TMPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMa, KOJIUYECTBA HCXOMHOTO BEIIECTBA WM MPOIYKTa
PEaKIuy M0 U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB
WIH MPOJIYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHUI BIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOAAX
HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIX B XUMHUH TIPU U3YUYEHUH BEIIECTB U XUMHUYECKUX
aBJieHUN (HaONIOIeHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICIUPOBAHUE), UCIIOIH30BAThH
CUCTEMHBIE XUMHYECKUE 3HAHUS JIJISl PUHATHS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUHN COOJIO/IaTh TpPaBHUJIA TOIH30BAHUS XUMHYECKOM
NOCYJIOH W J1labopaTopHbIM OOOpYyIOBaHHWEM, a TakXKe IpaBWjia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUH C HMHCTPYKIMSIMH TIO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh U  BBIIIOJHATh XUMHUYECKUI
HKCIEPUMEHT (TPEeBpAIICHNUs OPraHUYEeCKUX BELIECTB IMPU HAarpeBaHUU, MOTyYCHUE
STUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEaKLUU OPraHMYECKUX BEIIECTB,
JeHaTypalus OeIKOB MpU HarpeBaHUHU, IIBETHBIC PEaKIUU OEIKOB) B COOTBETCTBUU C
NpaBUJIaMHU TEXHUKH 0€30MacHOCTH MPH OOPAIEHUH C BEIleCTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3yJIbTaThl XUMUYECKOTO KCIEpUMEHTa B (opme
3allCU YPaBHEHUH COOTBETCTBYIOUIMX peakiuid U (HOpMyIHpOBATh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XUMUYECKYIO
uHPOpMAIMIO, TIONyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanuu, UHTEpHET U Apyrux);



c(hopMUPOBAHHOCTH YMEHUH coOJIr01aTh rpaBuia 3KOJIOTUYECKU
1[€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU E€ATEILHOCTH B LEISAX COXPaHECHHUS
CBOEr0 3J0pOBbsI M OKpYXKalolled IPUPOAHON Cpenbl, OCO3HAaBaThb OMNACHOCTH
BO3JICMCTBHS HA JKMBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKUX BEIIECTB,
noHumasi cmeica nokazarens 11K, nosacHsaTs Ha mpumepax cnocoObl YMEHbIIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOTO BO3/IEMCTBUSI HA OPTaHN3M YEJIOBEKA;

Uil 00yYaromMxcs € OrPAHMYEHHBIMH BO3MOKHOCTSIMU 37J0POBBS: yYMEHHE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX T[O3HAHHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CJIETIBIX M CIIA0OBUASIIMX 00YYAIOIIUXCsl: YMEHHE UCTIOIb30BaTh peabe(HO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.

11 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHHS Kypca «OO0I1asi 1 HeopraHudeckas: XUMUs»
OTpaXKaroT:

chOpMUPOBAHHOCTb  MPEJCTABICHUN: O  XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAy4YHON KapTUHBI MUpPA, POJIM XUMUHU B TTO3HAHUM SIBJICHUN TPUPOJIBI, B
dbopMuUpPOBaHUM  MBINUICHUST W KYJIbTYphl JUYHOCTH, €€ (DYHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOJMMOW IS PEIICHUS MPaKTHUYECKUX 3a/lad U SKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BIIaJICHUE CUCTEMOM XUMUYECKUX  3HAHUMH, KoTopas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MMOHATHS (XUMHUYECKHH 3JEMEHT, aToM, u30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKHCIICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAs, MOHHAs, METAJJIMYECKasi, BOJAOPOJHAs), KpUCTALINYECKAs pEIIETKa,
TUNBl ~ XUMHUYECKUX  pEaKIui,  pacTBOp,  DICKTPOJUTHI,  HEIIEKTPOIUTHI,
BJICKTPOJIUTHYECKAS] ~ JUCCOLMAIMS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pEaKIuy, XUMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (Teopusd
BJICKTPOJIUTHYECKON JUCCOLUAIMH, Iepuoanueckuil 3akon [. . Menaeneesa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS SHEPTrUM IPU
XUMHUYECKUX  PEaKIUsX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN  SA3BIK  XUMMHH,
MHUPOBO33PCHUYECKHE 3HAHUS, JICKAIIME B OCHOBE ITIOHUMAHWS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBIICHUH, (DAKTOJIOTMYCCKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHHM M O€30MacHOM HCIOJb30BAHWU BaKHEUIIIMX HEOPTaHMYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;



c(OPMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEPHbIE MNPU3HAKU MOHITHH,
YCTaHaBJIMBaTh WX B3aWMOCBS3b, HCIIOJIIB30BATh COOTBETCTBYIOIIME IOHATUSA IPH
ONMCAaHNUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHUN HCIONB30BaTh XUMUYECKYIO CHUMBOJIMKY JJIS
coctaBiieHus  (OpMyJa  BEIIECTB W YpPaBHEHUH  XMMHUUYECKHX  pEaKIui,
cuctematnueckyro HoMeHknarypy (IUPAC) u TpuBmnaibHble Ha3BaHHs OTAEIIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHblil ra3, yrJIEKUCIbIM Ta3, aMMHak, TaméHas
U3BECTb, HETANIEHAs! U3BECTb, MIUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUN OMNpPEAENSITh BAJIEHTHOCTh U CTENEHb OKHCICHMUS
XUMUYECKUX D3JIEMEHTOB B COCIMHEHMSX PAa3JIUYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs) B COCIUHEHHUAX, THUI
KPUCTANTMYECKON pEmIETKM KOHKPETHOrO BEIIEeCTBAa (aToOMHas, MOJEKYJspHas,
MOHHAsI, METaJUIMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJJIC)KHOCTh HEOPTAHUYECKH X
BEIIECTB M0 UX COCTaBY K OMpENeNEHHOMY KJaccy/Tpynre COeAHMHEHHH (IpocThbie
BEIIECTBA — METAJUIbl U HEMETaJJIbl, OKCHJbl, OCHOBAHUS, KUCJIOTHI, aM(pOTEepHBIE
THJIPOKCH/IBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUHN PacKpbIBaTh CMBICI Ieproanyeckoro 3akoxa Jl. M.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX 3i1eMeHTOB 1—4 mnepuonoB Ileprogumdeckoil cuUCTEMBI XUMHUYECKUX
anementoB JI. WM. MenngeneeBa, HCIONB3ysl TOHATHS «S-, P-, O-3JIEKTpOHHBIE
opoUTaIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMUMHYECKUX DJIEMEHTOB M HUX COCIMHEHUM IO IepuojaM M TIpylnram
[Tepunoauueckoit cucteMbl Xumudeckux 3nemenToB . 1. Menaeneena,;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepus3oBaTh  (ONMHUCHIBATh)  0OIIKE
XMMUYECKME  CBOMCTBA  HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

chOpMUPOBAHHOCTh YMEHHUS KJIaCCU(PUIMPOBATH XHUMHUYECKHE PEAKLUUU IO
pa3IuMYHBIM NpHU3HAKaM (YHMCIy M COCTaBy pPEArvpyrolluX BEIIECTB, TEIJIOBOMY
3ddeKTy peakuuu, W3MEHEHHUIO CTENEeHEW OKHCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

cOpMUPOBAHHOCTh YMEHHH COCTaBISATh YpPaBHEHUS PEAKIUM PpPa3TUYHBIX
TUIIOB, IOJIHBIE W COKpPAUIEHHBbIE YPaBHEHUs pPEaKLMi MOHHOIO OOMEHA, yYUThIBas
YCJIOBHS, ITPU KOTOPBIX ITH PEAKIUH UAYT OO0 KOHLA;



chOpPMHPOBAHHOCTh ~ YMEHUW  TIPOBOAWTH  PEAKIUH,  TOJITBEPIKIAIOIIHNEC
KaueCTBCHHBI COCTAaB pPa3jUYHBIX HEOPTaHMYECKHX BEIIECTB, PAaCIO3HABATH
OTBITHBIM IYTEM HWOHBI, MPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHH  pPacKpbIBaTh  CYIIHOCTh  OKHCIWTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUi TIOCPEACTBOM COCTaBIICHUS 3JICKTPOHHOTO OanaHca
ATUX PEAKLUN;

c(hOpPMHPOBAHHOCTh YMECHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYCCKOH
pEeaKIUy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHENTHeTo Bo3aekcTBus (mpuniun Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHHH  XapaKTepHU30BaTh XUMHUUYECKHE IPOIIECCHI,
JeKAIUEe B OCHOBE IMPOMBINUICHHOTO ITOJTYYEHHUS CEPHOM KHCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TMPEACTABICHUN 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUHM TPOBOJUTH BBIUHUCICHUS C HCIOJIb30BaHUEM
TIOHSITHSI «MaccoBas JIOJIS BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHHWH ra30B MPHU
XHMHYECKUX PEaKIUIX, MacChl BEIICCTBA WM 00BbEMa Ta3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3(P(eKTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIO/IaTh MpPaBHJIa TOJIH30BAHUS XMUMHYECKOM
nocyfoi M 1abopaTOpPHBIM OO0OpYIOBaHHEM, a TaKXkKe IMpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH U  BBIMONHATH XUMUUYECKHI
AKCIIEPUMEHT (pa3joKeHHE TMEepOKCHUIa BOJIOpOAa B MPUCYTCTBUHU KaTaluzaTopa,
OTIPEJICIICHHE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA,
BIUSHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW PpEAKIUU, DPEAKIUU
MOHHOTO OOMEHa, KAaueCTBEHHbIE pEeaKIuu Ha cynbdar-, KapOOHAT- W XJIOPHI-
AHUOHBI, HA KATHOH aMMOHHS, PEIIEHHWE SKCIEPUMEHTAIbHBIX 3a7a4 MO0 TeMaM
«Metambl» 1 «Hemeranb») B COOTBETCTBUU C MPAaBUJIAMH TEXHUKHA O€30MACHOCTH
mpu OOpaIIeHny C BEMIECTBAMHU M JIaDOPATOPHBIM OOOpPYAOBAHHEM, TPEICTABISATH
pEe3yNbTaThl  XMMHYECKOTO  OKCIEpUMEHTa B  (QopMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIIUX peaknmuii © (POpMymupoBaTh BBIBOJBI Ha OCHOBE OTHUX
PE3YIIBTATOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TOJYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



c(hopMUPOBAHHOCTH YMEHUH coOJIr01aTh rpaBuia 3KOJIOTUYECKU
1[€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU E€ATEILHOCTH B LEISAX COXPaHECHHUS
CBOEr0 3J0pOBbsI M OKpYXKalolled IPUPOAHON Cpenbl, OCO3HAaBaThb OMNACHOCTH
BO3JICMCTBHS HA JKMBBIE OPraHU3MBl OINPEAEIEHHBIX BEIIECTB, MOHUMAas CMBICI
nokazarens [1JIK, noscusaTs Ha mpuMepax crnocoObl YMEHBIIEHUS U TIPEIOTBPAICHHS
UX BPEAHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

Uil 00yYaromMxcs € OrPAHMYEHHBIMH BO3MOKHOCTSIMU 37J0POBBS: yYMEHHE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JIOCTYMHBIX METO/JAaX T[IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CJIETIBIX M CIIA0OBUASIIMX 00YYAIOIIUXCsl: YMEHHE UCTIOIb30BaTh peabe(HO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrtpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOUHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3hupsl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | - Ipaxrireciie H3y4eHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coequaeHuit A. M. byrieposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucremaTuyeckas) U TPUBUAILHBIE
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUU Psifg
5 MertaH u 3TaH — OpocTeuIme 1
MIPeICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U pC3UHLBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MIPUHAYISKANUX K Pa3TUIHBIM KJIaccam
[TpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE€ CIUPTHI: ATUIICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJICKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCIOT, HX MOIOIIIEE JICHCTBHE

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponns, npuMeHeHune,
OuoornYecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa no pasaery
«Kucnopozconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO01rast XxapaKTepUCTUKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

31

AMMWHBI: METHJIAMHWH U aHWJINH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHMYECKUE COCIUHEHUS, UX
ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBoOpeC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HATPUH, KaJui, KaJblui, Maraui,
QIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUI

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha pUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHrE U cUCcTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramiey. Beruncnenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsnas pabora no temam «MeTtasibiy» 1
u «HemeTamin

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHUE U

30 opraHnueckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTETUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEACTABICHUNA O XUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJU XUMUU B TIO3HAHUU
SIBICHUW TPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOIUMOU Jis
pelieHus: TPAKTHYECKUX 3a7ad M DKOJIOTHUYECKH O0OOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenune cucremMod XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSTHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YTIEPOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ TpyHma,  paadkal,  HU30Mepusi,  M30MEphI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlie COEIUHEHMs, OWOJIOTMYECKHd aKTHBHBIE BEIeCTBa
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, IOJYYCHHH U OE30MacHOM
UCIOJIb30BAHUU BAXHEUIIUX HEOPraHMYEeCKUX M OPraHU4ecKHX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBIABIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHITHS MPH OMUCAHUH COCTaBa, CTPOCHUSA U

NpeBpalleHNI OPraHUuYeCKUX COCMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYI0 CHMBOJIHUKY
JUIL  COCTaBJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOpMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PeaKuil, U3roTaBIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMA MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHu4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymme) COeAMHEHHH  (YriieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COEIWHEHHS, BBICOKOMOJICKYJISIPHBIC
COCI[I/IHGHI/I?[), JaBaTb UM Ha3BaHU 1o CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS ONPEACIATh BUIABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS NPUMEHATH: TOJOXKEHUS  TEOPUU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrneBo1opobl. Kucnopoaconepxarniue Hu a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IS[pHBIe COCAUMHCHUS

2.1

ChopMHpOBAaHHOCT, YMEHUM TPUBOJIUTH TPUBHAIbHBIC HA3BaHUS
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHJICH, TMPOIMMJIEH, AalleTHJICH,
STWJIEHTJIUKOJb, TJIULEpPUH, (EeHOJ, (OopMalblIeruj, areraabIerus,
MYpaBbUMHAs KHUCJIOTA, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TJI0OKO3a, (PYKTO3a, Kpaxmal, IeJIi03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyYecKkne W XUMHUYECKHUE CBOWCTBA THIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THJICH,
NpOINWIICH, aleTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (PEHOJI, ameTaabIeru,
MypaBbHHAs M YKCYCHas KHUCJIOTBI, TJIFOKO3a, KpaxMmal, U034,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHIO CBA3b
MCKAY TUIITNYHBIMHU MMpCACTaBUTCIIIMUA Pa3JIMIHBIX KJIaCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIpbs (HEe(Th, IPUPOIHBIN T'a3, YroJib), CHOCOOBI UX

nepepa60TKI/I H MPAKTUYCCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAaHUsA, UCIIOJIb3YCMbBIX B XMMUHU IIPU U3YYCHUU




BEIIECTB M XUMHUYECKUX SBJIEHUU (HAONMIOEHHE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIL30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUA Ui [PUHATUS PEHICHHM B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHI COONMIOATh TpaBHUJA TOJB30BAHUS
XUMHYECKOH TOCymoil W 1abopaTopHBIM O0OPYIOBAaHHMEM, a TaKKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMHU

11O BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCECKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOTHATH XUMUYECKUN
9KCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIIECTB MPU HATPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
IBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHH C BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
SKCTIEpUMEHTa B (OpME 3aluCHd ypaBHEHHWH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHHI TPOBOAUTH BBIYUCIIEHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEUIECTBA WIIU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO

13 UCXOHBIX BEIIECTB UM ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aQHaJIM3UPOBATh
XMUMHUYECKYI0 HHQOpPMAIUIO, IOJIy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, ceth IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOIMIOAATH MpaBUiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHs CBOErO 370pPOBbS W OKpY’KaloLlel NPpUpOIHON
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS HA >KUBBIE OpPraHU3MBI
OTpeNeNIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICT MOKAa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npuMepax CIoCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenune cucreMoll XMMHUYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XUMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OpOUTAIN AaTOMOB,
UOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHCIIEHUsI, XMMUYECKasl CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBII
00bEM, KpUCTAJUIMUYECKasl pEUIETKa, TUIIBI XUMHUUYECKUX pPeaKUuil
(OKMCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- M DHJIOTEPMUYECKHE,
peakiuy HOHHOrO oOMEHa), pacTBOP, 3JIEKTPOJMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT  JTUCCOLMAlNS, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKON PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsl DJIEKTPOJUTHUECKON aucconmanuu, llepuoauueckuii
3akoH /.M. MenneneeBa, 3akOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTUUECKUE CBE/IEHHSI O CBOMCTBAX,
cocTaBe, IMOJy4eHMM U O€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTUYECKOH JAEATeIbHOCTU

YCIO0BCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHble MPHU3HAKU U
B3aUMOCBS3b M3y4YCHHBIX MOHATHH, NPHUMEHSTH COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M HMX NPEBPAIICHUI; BBISIBISITH B3aUMOCBS3b XMUMHUYECKUX
3HAHUM c MOHATHIMHU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMHU HAYYHOI'O IIO3HAHHA BCIICCTB U
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpCaAC/sITh BAJICHTHOCTbL MW CTCIICHDb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
cocCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaSI, HOHHas,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCAMHCHUAX, THII KpHCT&J'IJ'IH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTCP CpEAbl B BOJHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUH

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3jiMvYHbIM IIpU3HAKAM (‘-II/IC.IIy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy pcakuuu, HU3MCHCHHUIO CTEIeHen




OKHCJICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKuunu, y4aCTUIO

KaranuzaTropa)

1.7

ChopmupoBaHHOCTH YMEHUH  COCTaBJISATH ypaBHEHUS  PEaKIui
pa3IMYHBIX THIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS peaKUUl
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TP KOTOPBIX 3TH PEAKITUH UIYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKINH, MOTBEPKIAIONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHbIX HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuuii MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakUuui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, YMEHHH  OOBSICHATH  XapaKkTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpuaIMn Jle [larense)

OO6mras 1 HeoOpraHUvecKass XUMHS

2.1

CdopMHupOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meupeneena u JIEMOHCTPHUPOBATh ero

CUCTCMATU3UPYIOIIYIO, ) 6T>$ICHI/IT6J'IBHYI-O u IMPOTrHOCTHYCCKYIO

dbyHKIUH

2.2

CdopMHpOBaHHOCTh YMEHU XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoandeckoi
cUCTEeMBbl XuMHUYecKux odyeMeHToB JI.M. MennaeneeBa, uCHOIB3ys
HOHATHS  «S-, P-, O-2/IeKTpOHHBIE OpPOHMTAIM», «IHEPrETUUECKUE
YpPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  HM3MEHEHHs  CBOWCTB
XUMHUYECKUX DJIEMEHTOB U HUX COCIUHEHHH M0 MepHojiaM U Tpynmnam

Ilepuoanueckoit cucteMbl xuMU4eckux 3meMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMHMCHIBATH) O0OIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE  TEHETHYECKOW  CBS3M  MEXKAY
HEOPraHMYeCKMMU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I YCTaHaBJIMBATb OPpHUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe)IeJ'IéHHOMy KJIacCy




(rpynne) coeaMHEHUH (MPOCThIE BEUIECTBA — METAUIBI U HEMETAJLIbl,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEHIECTB M yPaBHEHHUH XHUMHUYECKHX
peaknmii, cucrematnueckyto Homenknatypy (IUPAC) u TtpuBHaibHbIE
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BellecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHasi W3BECTb, HErami€Has H3BECTb,

MUTHEBAs COJIa, MTUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONUCHIBATh) OOLINE
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB PA3INYHbIX KIacCOB,
MOATBEPXK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHI TJIAHUPOBATH W BBHITIOJHITH XUMUYECKUM
IKCIIEPUMEHT (pa3JIoKCHHE TICPOKCHAA BOJOpPOJa B MPHUCYTCTBUHU
KaTaJln3aropa, ONpe/elieHHe CPeabl PacTBOPOB BEHIECTB C MOMOIIBIO
YHHMBEpPCAIbHOTO WHAMKATOpA, BIUSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakiuW, peakiIud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEAKIIUU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metambl» u «Hemeramibl») B COOTBETCTBUU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpaIlleHWH C BeIIeCTBaMH H J1abOpaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pE3yNIbTaThI XUMHUYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHHMI COONIOAATh TpaBWiIa IOJIb30BAHUS
XMMHYECKON TOoCylol M 1abopaTOpHBIM O0OpYJOBaHHEM, a TakKke
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIKAIME B OCHOBE MPOMBIIIEHHOTO MOJIYYEeHUS CEpHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
o0lMX Hay4yHBIX TPHUHIMIAX ¢  OKOJOTHYECKUX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCT TPEICTABICHUNA O XHMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpaA, PpOJIU XHUMHU B TIO3HAHUU




SBJICHUWA TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHusT TPAKTHYECKUX 3a/lad W OKOJOTUYECKH OOO0CHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH yMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMUS CBOETrO 3J0POBbS M OKPYKAIOIIEW IPUPOIHOMN

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszatens [1/IK, moscHsaTe
Ha TIpUMepax CrnocoObl YMEHBIIEHUS U TPEIOTBPAIICHHUS UX BPEIHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3M 4€JIOBCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JOJIsI BEIECTBA B PacTBOpE»,
OOBEMHBIX OTHOUICHHHM Ta30B NpPU XWMUYECKUX PpEAKLHUAX, MacCChl
BeIleCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEILECTB,
TeroBoro 3¢ @dekra peakliuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHuveckoid XMMHH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOCHUS OpPraHUYECKUX

coenquHennit A.M. bytiepoBa, €€ 0CHOBHBIE IMOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o kiaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUYECKUU psaa. MetaH U 3TaH —
MPOCTENIINE MPEICTAaBUTENN aJIKaHOB: (DU3MYECKHEe U XUMHUYECKHE CBONCTBA
(peakuuu 3aMelieHUs] U TOPEHMsI), HAXOXKJIEHUE B MPHUPOJE, MOJydeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psii. DTWICH W TPONWIEH —
IpoCTeHIlNe MPEICTaBUTENIM aKeHOB: (M3MUYECKUE M XMMHUYECKHE CBOIICTBa
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUIAPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKHEe CBOMCTBa (peakius noauMmepusanuu). [lonydyeHne cCHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTMYECKHI P, AHGTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPpUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApAaTAllUM,

rOpeHI/IH), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHEC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/Iﬂ), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IG u XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIy4CHUC H IIPUMCHCHHC. TOKCUYHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIJIICBOAOPOAaMH, MNPHUHAMJIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpupogHBIe HCTOUYHUKH YTIeBO10pOI0B. [IpupoaHbIii ra3 u momyTHbIe HePTIHBIC
ra3el. HedTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTU4YecKuil), muponus. [IpoaykTsl mepepaboTKu
HeTH, MX NMPUMEHEHHE B TPOMBIIIJICHHOCTH M B ObITy. KameHHBI yroip u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI. METaHOI M 3TAHOJI: CTPOCHHE, PUINICCKUE
n XUMHYECKHE CBOMCTBA (peakiuu C AKTUBHBIMU MeTaJlJIaMH,
raJjoreHOBOIOPOJIaMU, TOpPEHHE), TpUMEHEHHe. BoJOpOaHBIE CBS3UM MEXIY
MOJIEKYJaMH COUPTOB. JleHiCcTBME METaHOJIia M 3TaHOJa Ha OPraHu3M 4YeloBEKa.
MHOroaToMHbI€ CIUPTHI. DTUIICHTIIUKOJb U TJIIUIEPUH: CTPOCHHE, (DU3HUYECKUE U
XUMUYECKHE CBOWMCTBa (B3aMMOJIEHCTBUE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIHPTHI). JlelicTBUEe Ha OpraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEprUHA U STUJICHT JIMKOJIA

3.2

®deHoy1:  CTPOEGHHME MOJEKYNbl, (u3nyeckue ¥ XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue henona

3.3

Anpaerunbl U KeToHbl. DOpMaIbIETH I, alleTaNbICTHI: CTPOEHUE, (PU3HUECKHUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCICHHUS W BOCCTAHOBJICHMS, KAU€CTBECHHBIC

peaxiun), noyueHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TpeaeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYCHAs
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC ,HGIZCTBPIG

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIBI).
I'moko3a — mpocTelimii MOHOCaxXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3auMoaeiicTeue ¢ ruapokcumaom meau( 1),
OKHCIICHME€ aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHwue,
Opo’keHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJornueckKas
poinb. @otocuHTe3. PPyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmalia U eJUToNo3bl. Du3ndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'II/B, Ka4YCCTBCHHAA pCaKIusA C I/IO,Z[OM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUuc COCAMHCHUA. duznueckue u




XMMHMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpuMmepe riauiuHa). buojormueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

noamMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJIbl W3y4YeHHUS BEIIeCTB M MX [peBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, U-371eMEHTHI.
OcoOeHHOCTH pacmpeesieHus dJEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3zp mnepuoandeckoro 3akoHa W Ilepuoanueckoil cUCTEMBbI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XHUMUUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBsI3b. Bujbl XUMHUYECKOH  CBS3H
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W TOJIsIpHAsA, HWOHHAad, MeTaJ’IJ’II/I‘ICCKaﬂ). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06pa303aHI/1;1 KOBAJICHTHOM XHUMHUYECKOM CBSA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrelieHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIIDHOTI'O CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I peIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX




cucremax. VcTuHHEBIE U KOJIJIOMAHBIC pPaCTBOPHI. MaccoBas J0JI1 BEIICCTBA B

pactBope

1.6

Knaccugukanus HeopraHnueckux coeauHenuii. Homenkinarypa HeopraHmuecKux

BC€IICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKMX ~— peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUU IPHU XUMHUYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTophl, BIUSIOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Tpunnun Jle [larense

1.10

OnekrponuTHdeckas nucconnanus. CunbHble W cimalbie dekTposnnThl. Cpena
BOJIHBIX paCTBOpOB BCIICCTB:. KHUCJIad, HeﬁTpaﬂbHafI, mIeJIovyHasl. PeaKHI/II/I HNOHHOTI'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnel. Tlonoxenue HemerannoB B lleprogndeckoi cucteMe XUMHUYECKHUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB. DU3MUECKHE

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJOT€HOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHOB,
KHCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJIHBIX coeauHeHui). I[lpumeHeHue

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. I[lonoxxenune metamwioB B Ilepronnyueckoil cucremMe XHUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MeTaioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psijl HAMIPSHKEHUH METaJIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATPUM, KaIMid, KaJbIUH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JK€JIe30, MeAb) U HMX coeauHeHHM. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'enetnueckas CB3b HCOPTraHNYCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3JTITUIHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOULIUHEI. [lonsrue o HAaYYHBIX MCTOHAaX ITO3HAaHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ




[IpencraBnenus 06 oOMMX HAYYHBIX NPUHIUIAX MPOMBIIUICHHOTO MOTYYEHUS

Ba)XHEUILKMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNbl, KOHCTPYKI[MOHHBIE MATE€PHUallbl, KPACKH, CTEKIIO,
KEpaMHKa, MaTepHaibl Ui SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHMYECKHE M
MUHEpPAJIbHBIE yI00pEHUS
XuMHUs M 3J0pOBbE YENIOBEKA: MPABWIA HCIOIb30BAHMS JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuia O€30MaCHOrO MCIOIb30BAHMS IIPENAPATOB OBITOBOM XMMHUHU

B IIOBCEIHEBHOU KU3HU







