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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE CpEeIHEr0 o00mero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraieHHbix B DenepaibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yoMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMbBI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanusi B Poccuiickoit @enepanuu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIOBEKa, a TAK)KE DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U TPUPOSHOMN cpene. Peanusyercss xumudeckoe oOpa3oBaHHe OOyHaronIuxcs Ha
YPOBHE CpeITHEro 00111ero 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
CoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
yaéToM crienuPuKd HayKu XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHaTbHON KU3HU OOIECTBA, a TAKXKEe C YIETOM OOIIMX IEJIe W MPUHITUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS] 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXAY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyZa W JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XUMHSI KakK Hayka
co3ujlaTeNibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HaIlpaBliecHa Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUM ¢ OOIIMMHM LENSAMH W MOPUHIUIIAMH CpPEAHEro oOIlero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, IPOJIOJHKEHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOToo0pasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpPTraHW4YecKass XUMHsS» CcPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
MpeCTaBICHUM O CTpOeHUH BellecTB. CBelIeHHs 00 U3yd4aeMbIX B Kypce BEIIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUH  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATHHBIC
MPECTABICHUS] O XUMHYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpWBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUsA
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYEeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MIEPUOINIECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUUECKHUX IO3UIIHMN,
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riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIHMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PaCKpBIBAIOT €€ POJIb B MIO3HABATEIHLHOM M MPAKTUIECKON NEITEIHOCTH YEIIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKHA OCMBICTMBATH HH(POPMAITAIO U IPUMEHSATH €€ JIsI TOTIOJTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYATbHBIX M SKCTICPUMEHTAIBHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OpPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, TIO3HABAEMOCTh IMTPUPOHBIX SBICHUHN MTyTEM DKCITIEPUMEHTA
U pEIICHUS TPOTUBOPEYMI MEXIy HOBBIMU (DakTaMU U TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Mpodiiem, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3IaHUs HOBBIX
TEXHOJIOTUW U MaTEpHUAJIOB.

B rmmane pemieHWs 3aad  BOCIUTAHUS, Pa3BUTHS M COMMATU3AIMH
OOy4JaronMXcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX ACHUCTBUHN, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUS Npo0jeM, TOMCKa, aHaliu3a M 00pabdOTKU
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
WCCJIEIOBATENILCKON JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, IPU ONpPEAeICHUN
COZIePKATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHME OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATEIbHOCTH 4Ye€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KynbTypbl. C
METOJMYECKOW TOYKH 3PEHUs TAaKOM MOJXO0J K ONPENENICHUIO LeNed U3ydeHUs
MpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMU LESAMU H3Y4YCHHS MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBJIIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH nX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATBCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUN, WMEIOLIMX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e301acHOro o0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conepkaTellbHasi XapaKTepUCTHKa LeJIeld U 3a/1a4 U3YYeHUS
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM NPUOPUTETAMU B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIIECH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJep>KaHusi OOy4yeHus, OPHUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKAa 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATIbHON KU3HM JJISl PEIICHUS
IIPaKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM IIpU U3yYEHNHU NIpeIMeTa « XUMUS» JOMUHHUPYIOLIEE 3HAUCHUE
NpUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTaius 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CB3AHHBIX C BEILIECTBAMHU U MX
MPUMEHEHUEM;

dbopmupoBaHre y OOYyYarOIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPAa3IM4YHBIX BHJIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCKa, aHaIu3a U 00padOTKu MH(POpPMAIIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA EATEILHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B NO3HAHUM XHWMHH, & TAKXKE [JIl OLEHKH C MO3WULHIA SKOJIOTMYECKOU
0€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XUMHUECKUX MPOILECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATCIIBHBIX HHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YUYaOIIHUXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHNE U PA3BUTHE Y 00YYAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUsI TPEAMET «XUMHUI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
PEAMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISI U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHMYeCcKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coenuHeHuid A. M. byTtiepoBa, €€ ocHOBHbIE 100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO NPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUJI1aBJieHHue, OOyTIIMBAHUE U TOPEHNE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakiuu 3amMelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHN psil. DTHWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOTyYeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (PEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzon: coctaB, crpoeHue, Qpu3nyecKre W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tomnyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOyYyeHue u npumenenue. TOKCUIHOCTb apEeHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIUMH K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii ra3 W NOMYyTHBIE
HepTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M WX IPEBPAILECHUIA:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKOB U pe3uHbl, KoJutekuuu «HepTe»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKOW pabOThl: MOJyUYEHHUE FITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranu4eckue CoOeJHHECHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHME CBOWMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaTOMHbIE crnupThl). JleiicTBue Ha
OopraHusM 4enoBeka. [ [pumenenue rauueprHa U 3TUIIEHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enouna.

Anbaerugpl U kemouwvl. DopManbIeTrui, alETANIBICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeiebHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENM BBICIIUX KapOOHOBBIX KHCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buosorunueckas
pOJIb )KUPOB.

YrneBonmpl:  cocTtaB, KjiacCH(UKAIMS  yrieBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTU CTPOSHUS
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MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMOJIEUCTBHE C TUIAPOKCUIOM
meau(1l), okucienne aMmMuauyHbIM pPacTBOPOM okcua cepedpa(l), BoccraHoBcHME,
Opo’keHue TIIOKO3b]), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmalna U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCTIepUMEHTANbHBIE METOABl H3YYCHHs BEIIECTB M HX MPEBpAILLCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Memu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkamue opraHu4eckue COeIMHEHHUS .

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. usnyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicoKkoMoOJIeKYISIpHBIE COeUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AITUS U TTOJTUKOHICHCAITA.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanusanus MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
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HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONINXCS CUCTEMHBIMU JUIS OTACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOPHSs, aHAIN3, CHHTE3, KiIacCu(uKaiys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (PU3UICCKUE BETUYHHBI M SIUHHUIIB X U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJOTMYECKH AaKTUBHBIC BeliecTBa (OCNKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHONIOTHS: THINEBBIE MPOTYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHHS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETUYECCKHUE MpeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOAWYECKOrO 3akoHa M llepmonndeckoil cucTtemsl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3HaYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(KOBaJIeHTHasl HENOJISIpHAas M MOJSApHAas, UOHHAsA, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.

Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.
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[ToHsTue 0 aucnepcHbIX cucteMax. VICTUHHBIE M KOJUJIOMJHBIE PACTBOPHI.
MaccoBast 10715 BEIlIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIMHEHHNN. Homenxkiatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3IMYHBIM KJIaccaM.

Xumudeckas  peakiusa.  Krnaccudukamuss  XMUMHUYECKHX — peakiuid B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTpoautuueckas nuccounanus. CuiabHbIe U cliadble 31eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOIIIbIO YHUBEPCATILHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaAKLIUN.

PacuérHble 3anaumn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heopranuuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckond  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJor€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merambl. [lonoxenue meramnoB B llepruoanyeckon cCUCTEME XUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIIEKTPOHHBIX 000JOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.
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XUMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OOmme cnocoObl momyueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT Y LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponbp xumun B 00€CTI€UeHUU SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUILEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHHS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCHOT0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMUU B
MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  M3ydyeHUH oOmed u
HEOpraHnveckorM xuMuu B 11 Kilacce ocyliecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMH JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TMOHSTHS: HAy4YHBIN (DaKT, rUmoTes3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEPUOAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
peCypCHlI.

TexHOIorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUIYpPIrus, IIPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, MUIIEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
oOpa30BaHUS SIBISICTCS CUCTEMHO-/ICATCIIEHOCTHBIA TTOAXO.

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIFHOCTH U CAMOOTIPEICTICHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIUXCS PYKOBOJACTBOBATHCS B CBOECH
JEATeTLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, MPUCYIIMMH IIETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHMHS» JTOCTHTAIOTCS B
CAVMHCTBE YYCOHOW W BOCHUTATEIBHOW MACSITCIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHATHIMUA B OOIIECTBE
HOpMaMM W  TpaBWJIAMH  TIOBEJEHHUSA,  CIOCOOCTBYIOIIUMH  TpoIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
cOPMHPOBAHHOCTh OTbBITA TO3HABATENLHON M TPAKTHYECKON NIEITEIbHOCTU
OOy4JaroIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
JacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAXEHUS K 3aKOHY W MPABOMIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOM IE€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJIEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3yJIbTaT
JUIUTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEIYIONIEM aHATU3e
uH(OPMAIUH O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3TUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAaHUSI I[IEHHOCTEH 3M0poBOro W Oe3zomacHoro o0pasza >KH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

cOONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK WCTOYHHKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKUX MpoOJeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHuss BOIPOCOB PAlMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAUIUX BpEI OKPYKAIOUIEH
IPUPOTHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeACTaBIeHusT 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH NPOoOJIeM COXpaHEHUS
MIPUPOJHOTIO PABHOBECHS,

yOSKAEHHOCTH B 0COOOW 3HAUUMOCTHM XUMUHU JJISI  COBPEMEHHOM
IUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOW KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOoOJeM
YCTOMUYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHU KAKOTO UieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMAaHUsl CYHIHOCTM METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
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IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HaY4HBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C IIEIBIO MOTyYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUS Y4EOHOTo IMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBble Ui (OPMUPOBAHMS ~ MHUPOBO33pPEHUS  OOydYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
[ETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKky MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopUsl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOM KOMITETECHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAILHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
HeHCTBUAMM:

1) 6a30Bble JJOruYecKue AecTBHUS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
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HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU

BBEIOMpPATh OCHOBAaHWS W KPUTEpUH IS  KiIacCH(PUKAIWKM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pPacCcMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUH CUMBOJHUYECKUE
(3HAKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MPU PELICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIICCTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BATEIbCKHIE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKkuui;

dhopMyIMpOBATh SN U 3a/1a4l UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BONPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHUYECKUX IKCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOAATh 332 XOJIOM
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (opMyIupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJ/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MTO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpPATypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UH(POPMAIIMIO PA3IUYHBIX BUIOB U (POpM
MIPEJICTaBIICHHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCT;
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(GopMyIMpOBaTh 3allPOChl U MPUMEHATH PA3JIMYHBIE METO/BI IPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAUYECTBE CPEACTBA IPU PAOOTE C XUMUIECKON
uHbOpMaIuell: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKUEe U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISAHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMOIl TeMbI B XOJ€ Juajiora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO MJTM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMOJIHECHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyIupoBaTh BHIBOIbBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTh, Ompezensas e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJTHEHNH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH EATEIIbHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B [IO3HAHUU SIBIICHUW IPUPOJIBIL,



20

B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM /IJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, DJEKTpOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00bEM, YIIIEpOIHBIN CKeNeT, PyHKIHOHANIbHAS TPYIINa, paJnuKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKHUN PSAl, TOMOJIOTH, YTJIIEBOAOPOBL, KUCIOPOA U
a30TCOACpKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbI (TEOpUS CTPOCHUs
opranuueckux BemniectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEIECHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1aCHOM HCIOJIb30BaHUU BaKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJNb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO Y ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematudeckoir Homenkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIeru, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, IIII0K03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3H B
OpraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBONCTBA THUIIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, TUJICH, IPOIUJICH, alleTUiIeH, OyTaanen-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, STHJICHTJIUKOJIb, TIIMLIEPHH, (HEHOI,
alleTanbIeTU, MypaBblHasl U YKCYCHasl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITI0103a,
aMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYEHUN BEIIECTB U
XUMHUYECKUX SBJICHHUNA (HaOI0ICHUEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATHS pElIeHUuN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIISCTB MPU HArPEBAHHH, ITOTYUCHUE
ATWICHA U N3YYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0eJIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIINHN OCITKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
OKCIIEpUMEHTa B (OpME 3alMCH ypPaBHCHUH COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIISAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
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OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrnocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHu3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XAMHWYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUH B TO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
IrPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3BIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS IPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapAaKTEPHBIC NPHU3HAKA MOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIUE IMOHSITHUS IMPH
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
coctaBieHuss (GOpPMyJ BEHMIECTB H YPAaBHCHHA XHMHYECKUX  PEAKIUH,
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cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJl XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKHUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAIICKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPeAeNEHHOMY KIaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |1—4 mnepuonoB llepmonnueckoit cucTteMsl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XMMHYECKUX AJIEMEHTOB U HUX COCIUHEHHH MO MepuojaM u
rpynmnam llepuoanueckoi cucremsl xumMuaeckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYUIECTBOBAHME T€HETHYECKOM CBS3UM MEXIY HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUUYECKHE PEAKIHMH TIO0
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMCHEW OKHCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IuIHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PeaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;
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cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

chOpPMHPOBAHHOCTh, YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKalie B OCHOBE IMPOMBIIUICHHOTO MOMYyYEHHUsI CEPHON KHCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKHCICHUS C MCIOJIb30BAHUEM
TIOHATHS «MacCOBas JI0JIS BEIIECTBA B pAaCTBOPE», 00 BEMHBIX OTHOIICHHH Ta30B MPH
XUMUYECKAX PEAKIUAX, MACcChl BEIMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (Pa3/IoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTIpEeIeTICHNEe CpEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHWE SKCICPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metaely U «Hemeramibl»y) B COOTBETCTBHM C TPAaBWIIAMH TEXHUKH
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITNH U POPMYIUPOBATH BHIBOIBI HA OCHOBE ATUX
pe3yabTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHOpMaIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKpY’Kalollled MPUPOJHON Cpelibl, 0CO3HABAThH
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, TOHUMAS
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cmbicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPENOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYalOIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne i/m Kourpoubnbie IIpakruyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
94 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
3.1 Cnuptsl. ®eHon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrneBost 3 2
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Hroro no pazaeny 13
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTBEL. benku 3
Uroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne ni/mn P Kourposbnbie IIpakTHyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
13 XUMUYECKHE peakluu 6 1 1
Utoro no pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertabl
2.2 Hemeramist 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUME

30

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kourpospibie  Ipaxrireckie flISyquHﬂ gﬁ[(};l;OBaTeJILHLIe
padoThI padoThI pecypenI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSifL
5 Meran u 3TaH — npocTenIre 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTEHIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [IpakTueckas padora Ne 1. «Ilonyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHMHBIL: COCTaB U 0COOEHHOCTH
CTpOCHUA, TOMOJIOTUYECKHI pAa.

31

10 N
Anerunes — npocTenmumi
IIPEICTaBUTEND aJIKUHOB

1 Beruuciienus no ypaBHEHUI0 XUMUYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJOPO/IOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE ICTOYHUKH YIJIEBOIOPOOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOJIb
U TJIIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYEeCKHE CBONCTBA,
MIpUMEHEHHE

20 Anbrerunsl: GopMabaeTUA U

alcTaabACTua. AI_ICTOH




21

OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI)Ie
KHCJIIOTBI: MypaBbUHAA U YKCYCHas

32

22

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

25

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
npeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KIaCCH(UKAIHSL.
Baxneiine npecTaBUTEeNN: TIIIOKO3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxamuye opraHu4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

30

OO6mrast XxapakTeprucTruKa
a30TCOJEPKAIIUX OPTAHUICCKUX
coenuHeHuit / Beepoccuiickas
MpoBepoyHas pabora

31

AMWHEBI: METHJIAMUH W aHUJINH




32

33

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYEeCKUEe COCTUHEHUS, UX

OHOJIOrMYECKOe 3HAUYECHHE. HCHTI/I,I[BI.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

OCHOBHBIE TTIOHSATHSA XUMHHI
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

33

34

OcHoBHBIE MCTOJBI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II\/JI.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

34

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3zoBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaLKsi aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUuMHU4ecKux snnemeHToB /1. 1.
Memnzeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COeIUHEHUN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. Menieneesa
B pa3BUTHU HAyKU

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b,
eé BUBbI;, MCXaHU3MBI 06pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BOI{OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BeriecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

ITousTue o JUCIICPCHBIX CUCTEMAX.
HctuHHBIEC U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BellleCTBa B pacTBOpC




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBSI3b HEOPraHMUECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHMYECKOM U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE paBHOBECHE

35

10

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Moustue o BogopoaHOM moKasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponn3 opraHnvecKux u
HEOPraHMYECKUX BEIIECTB

12

13

14

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsiTHE 00 BIIeKTpONH3E
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTponpHas pabora no pazaeny
«Teopernueckre OCHOBBI XUMUID)
MerTannel, UX IOJIOKEHHE B

[lepronnueckoit cucteMe XMUMUYECKUX
anemenToB 1. . MenneneeBa u




0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢du3nveckrue CBOMCTBA METAIIIIOB

36

15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
PAI HAIIPSKEHUN METaJIOB

16

17

18

XHUMHYECKHE CBOMCTBA BaAXKHEHIITNX
METaJUIOB (HATPUH, KalHuil, KalbIUH,
MarHui, aJIlOMUHUN) U UX COEAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

20

21

22

[IpakTuueckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

HewmeTanbl, uX MojioXeHue B
[Tepuoanueckoit cucreMe XUMHUECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)
XUMHUYECKUE CBONCTBA TaJIOTCHOB, CEPhI U
UX COCOUHEHUU

23

24

XuMHYeCKue CBOMCTBA a30Ta, (hochopa u
AX COeINHEHUH

XUMHYECKUE CBOICTBA yriaepoaa, KpEMHUs
U UX COSTUHEHUN




25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COCIMHEHUN

37

26

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamner». BeraucineHus mo
YpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtast"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamae» u «HemeTamisiy»

Heopr AHUYCCKUC U OPIraHHYCCKUC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMuecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB

31

Ponb xumun B obecieueHun
HKOJIOTMYECKO, SHEPreTHYECKON U
NUILEBOH 0€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

32

[IpencraBnenus: 00 0OMKUX HAYYHBIX
MPUHITUTIAX TIPOMBIIIEHHOTO MTOTYYCHUS
BaXKHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIOB

XuMus U 30pPOBbLC UCIIOBCKA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

3 4

38
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40

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

11

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B TO3HAHHUH
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIICHUA K CBOEMY 310POBbBIO U HpHpOI[HOfI cpeac

1.2

1.3

Binanenue cucremMoll XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIe HIOHSTHSA (mMonekyia, BaJICHTHOCTD,
JIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKUCICHMS, XMMHUUYECKasl CBA3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKEJET,
GyHKIMOHANbHAs ~ TpyMNna, paguKald, HM30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUN PpALl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30Tco/IeprKalllie COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapbl, KHUpbI, OEKH), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOTro cTpoeHHsi opraHudeckux Bemects A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH U 0€30MacHOM
WCIOJIb30BaHNN BAXKHEHIIMX HEOPraHM4YECKMX M OpPraHMYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

C(bOpMI/IpOBaHHOCTB YMCHHf/'I BBIABJIAITE XAPAKTCPHBIC MIPU3HAKU
HOHHTHﬁ, YCTaHAaBJIMBATb ux B3aMMOCBA3b, HCIIOJIBb30BaTh
COOTBETCTBYIOIIHUE IIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPraHNYECKUX COCTUHEHUN

14

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUECKYIO CHMBOJIMKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpamEHHOW) (QOopMyT OpraHMYECKHX BEIIECTB H ypaBHEHUI
XMMHUYECKUX  pEaKUWi,  M3rOTaBJIMBaTh  MOJEIH  MOJIEKY]
OPraHWYEeCKUX BEIIECTB I WUIIOCTPAUd HX XUMHUYECKOIO H

MPOCTPAHCTBEHHOT'O CTPOCHUS
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1.5

CdopMUpOBaHHOCTH YMEHHH YCTaHABIMBATH MPUHAIIC)KHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB II0 UX COCTABY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJl U a30TCOAEpKALME COEIUHEHUS, BHICOKOMOJIEKYIISIPHbIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHUYECKUX COCTUHEHUSIX (OJUHApHBIE U KpaTHbHIE)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHA TNPUMCHATH: IIOJIOXKCHUSA TCOPHUU
CTPOCHHUA OPIraHUYCCKHUX BCIICCTB AM. BYTJ'IepOBa JJIA 00BsACHEHHS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUSA,; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

Yraesomoponsl.  Kucinopoacoaepxamue ©  a30TCOAEpKAILUE

OpraHu4Y€CKUC COCAUHCHUA. BBICOKOMOJIGKYJIHPHI)IG COCAMHCHUA

2.1

ChopMupoBaHHOCTh YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HA3BaHUS
OTJIEIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKONb, TIHMLEPUH, (eHomn, (opManbaerus, aneTalbleru,
MypaBbUHas KHCJOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYyKTO3a, Kpaxmal, LeJUI0NI03a,

TJIAIIHH )

2.2

2.3

ChopMHpPOBAaHHOCT, YMEHHI XapaKTEepU30BaTh COCTAaB, CTPOCHHE,
dbusznyecKkne M XUMHUYECKHE CBOWMCTBA TUIMUYHBIX MPEACTaBUTENEH
pa3IMYHBIX KJIacCOB OPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpPOMWIIEH, areTuiieH, OyraaueH-1,3, merunOyramuen-1,3, OeHzod,
METaHOJI, ITAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOI, alleTalbJICTH]I,
MypaBbUHAs U YKCYCHasi KHCIOTHI, TJIFOKO3a, Kpaxmal, [eJTi003a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(pOpMI/IpOBaHHOCTB YMCHHA UJTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCXKAY  TUIINYHBIMH MNpEACTaBUTCIIIMHA Ppa3iINIHBIX KJ1aCCOB
OpTraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIIHUX

XMMUYECKHUX PeaKIUii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMupoBaHHOCT ~ YMEHHS  XapaKTE€pPH30BaTh  HCTOYHUKH
YIJIEBOAOPOAHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI
UX TepepaboTKM U MPaKTHYECKOE TMPHUMEHEHHE IPOJYKTOB

nepepadoTKH

XUMHA U KU3HB. PacuéTnl
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3.1

3.2

ChopMupoBaHHOCT yMEHHUI BJaneThb CHCTEMOW 3HaHUH 00
OCHOBHBIX METOJaX HAayYHOTO IO3HAHMWS, MCIOJb3YeMbIX B XHMHUH
Opy M3y4eHUH BEUIECTB M XUMHYECKUX SBICHHUH (HaOIrozneHwue,
U3MEpEeHue,  OKCIEPUMEHT,  MOJEIMPOBAHUE),  UCIOJIbH30BATH
CHUCTEMHBbIC XHMHMYECKHE 3HAHWS JJIs NPUHATHS pEHICHUuH B
KOHKPETHBIX KM3HEHHBIX CHTYaIHsIX, CB3aHHBIX C BEIICCTBAMH U HX

IIPUMEHCHUEM

CdopmMupoBaHHOCTh yMEHUW COOMIOAATH MpaBUJA TOJIb30BAHUS
XUMHUYECKON MOCYAONH U J1TaOOpaTOpHBIM 00OPYAOBAHHEM, a TAK¥Ke
IpaBwJIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMHU

11O BBIIIOJHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

3.3

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUH SKCIIEPUMEHT (IIPEBpAICHUSI OPraHMYECKUX BEIIECCTB
IpU HArpeBaHUU, MOJyUYEHUE STUIEHA M HW3YYE€HHUE €ro CBOICTB,
KAueCTBCHHBIC PEAKIMd OPraHUYeCKHX BEIIECTB, JCHATypalus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C IIpaBUJIAMHU TEXHUKH OC30IaCHOCTH TPHU 0OpaIEeHNUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThI
XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIINX peakiuii U (GOpMyIUPOBaTh BBIBOJBI HA OCHOBE

9TUX PE3YJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS  T10
XMMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOJAYKTOB PEAKIIUN)
CdopmMupoBaHHOCTD YMEHUN KPUTUYECKU aHaIIM3UPOBATh
XUMHUYECKYI0 MHGOpPMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoil nH(popMaru, cetb IHTepHET u 1pyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHI COOJIIOMATh TpaBUja SKOJOTUYECKH
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JEATEIbHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpefbl, OCO3HaBaTh OMACHOCTH BO3/CHCTBHS Ha JKUBBIC OPTraHU3MBI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAsi CMBICTT IIOKa3aTells
ITAK (npenenbHO AONYCTHMON KOHLEHTpPALMH), MOSCHATh Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BOS,Z[CP'ICTBPIH Ha OpraHus3M 4YcCJIOBCKa




11 KIIACC

43

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Binanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOTOJIATAIOIINE  TOHATUA  (XMUMHUYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHWTAIN
aTOMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKHUCJICHHWS, XHMMHUYECKass CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBI O00BEM, KPHUCTALUIMYECKAss PEHIETKA, THUITBI XHMHUYECKUX
peaxkuui (OKMCTTUTEIILHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKHUE, PEAKITUH HOHHOTO 0OMEHa), pacTBOP, JCKTPOIIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOIMAIUSA, OKHUCIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTb XUMHYECKOW pPEaKIUU, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
quccormanuu, Ilepmomnueckuit 3akon J.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MMacCHOM UCIOJB30BAHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

CdopmMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b M3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBpALICHUH; BBIABIATh B3aHUMOCBSI3b XUMHUUYECKHX
3HaHUHN c MTOHATHSAMHU u MIPEACTABICHUSAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

1.4

BnaneHue OCHOBHBIMM METOJaMHU HAaYYHOTO TO3HAHUA BCHICCTB U
XUMHYECKHUX SIBIICHUI (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOJICIIMPOBAHNE)

ChopMupoBaHHOCTE YMEHHI ONpPENENSITh BAJEHTHOCTh U CTEMEHb
OKHCJICHUSI XWMHYECKHX DJJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOTO
cocTaBa, BHJI XHUMHUYECKOW CBSI3M  (KOBaJieHTHasi, HWOHHasi,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COCIUHEHUSIX, TUIl KPUCTATNIMYECKON
PEHIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIipHasi, HOHHAs,

MeTaJUTHYecKas)




44

1.5

ChopMupOBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHU4CCKUX COG,Z[I/IHCHI/Iﬁ

1.6

ChopMupoBaHHOCTE  YMEHUS  KIACCU(PUIIUPOBATH  XUMHYCCKHE
peaKkuuu Mo pa3IMyHbIM MIPU3HAKaM (YUCITY U COCTaBYy Pearupyroumx
BELIECTB, TEIIOBOMY d(QexTy peakuuu, HU3MEHEHHIO CTEIeHeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaJnu3aTopa)

1.7

1.8

ChopMUpOBaHHOCTE YMEHHI COCTABJISITH YpPaBHEHHUS pPEaKIIHid
pa3JIMYHBIX THUIIOB, IMOJHBIE U COKPALIEHHBIE YPAaBHEHUS peaKLUl
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHS, MPU KOTOPHIX ITH PEAKIHH
HUIYT A0 KOHLA

CdopmupoBaHHOCTH yMEHUM MIPOBOJIUTH peakuuu,
MOJTBEPKIAI0IIUE Ka4eCTBCHHBII COCTaB Ppa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACHO3HABATH OMNBITHBIM IYTEM HOHBI,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

1.10

1.11

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuun MIOCPEACTBOM COCTaBJICHUS

ANEKTPOHHOTO OajlaHca 3TUX peakLuit

C(l)OpMI/IpOBaHHOCTI) YMCHPIP'I OOBSICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHUYECKOHN peaklMy OT pa3iNyHbIX (PaKTOPOB
ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XUMHUYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/1EUCTBUA

(mpunun Jle HlaTtense)

OO6m1ast 1 HeOpraHUYecKask XUMUs

2.1

2.2

CopMHUpOBaHHOCTH, YMEHHUN PAaCKpBIBaTh CMBICH [leproaudeckoro
3aKOHa J.N. Menneneesa b5 JIEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYI0O UM  MPOTHOCTHYECKYIO
byHKIIIT

ChopmupoBaHHOCTE ~ yMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHME AaTOMOB XMMHYECKHMX DJJeMEHTOB 1|—4  mepuonoB
[lepuonnueckonn  cucremMbl  XUMUYECKUX  dsemeHTtoB  J[.H.
MeHieneeBa, UCIIONIb3Ys MOHITHUS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIINY,
«QHEPreTUYecKre YpOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUHN IO MEpHOoJaM U
rpynmnaM Ilepuogudeckoil cucrteMbl XUMHUYECKUX 3yieMeHTOB J[.H.

Menneneesa
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2.3

ChopMupoBaHHOCTh YMEHHI XapaKTepPHU30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEHIECTB Pa3IHMYHBIX
KJIACCOB, TMIOATBEPK/IATh CYIIECTBOBAaHNE T€HETHUECKOM CBSA3H MEXKIY
HEOPTaHMYECKUMHU  BEIIECTBAMH C  IOMOUIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coenquHeHui (MPOCThIe BEIIECTBA — METAJUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL COCTaBJICHUSI (OPMYJT BEUIECTB W YPABHEHHHA XHMHUYECKHX
peakmwii, cuctematnaeckyro HomeHkiarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJITBEPIKIATh CYIIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPTraHWYECKUMU  BEIIECTBAMH C  TOMOUIBI0  YpaBHEHH

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHH OSKCIEPUMEHT (pa3lioKeHHEe TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIeNICHIE CPEIbl PACTBOPOB BEIIIECTB
C TOMOIIBI0 YHHBEPCAJIBHOTO HMHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIUH, PEaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMK Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasutb» U «HemeTranss») B COOTBETCTBHH C IPAaBUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHWH C BeleCTBAMU H
a00OpaTOpHBIM  O0OPYNOBAaHHWEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amumcu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJILTATOB

2.8

ChopMupoBaHHOCTH yYMEHUH COOMIOAATH TpaBWJIa I10Jb30BAHUS
XUMHAYECKON TMOoCynoi U 1abopaTopHBIM 000OpYyIOBaHHEM, a TaKKe
npaBuiia 0OpaIIeHNs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIIUSIMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB
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2.9

ChopMUpOBaHHOCTh ~ YMEHHH  XapaKTepu3OoBaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIHUE B OCHOBE ITPOMBIIIJIEHHOTO IOJy4YEHUSI CEPHOU
KHUCJIOThI, aMMHaKa, a TaKkXke cOPMUPOBAHHOCTh MPEJCTABICHUH 00
OO0IMMX Hay4yHBIX MPHHOMNAX M SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJM XHMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIHHOW TIPaMOTHOCTH, HEOOXOIMMOW st
pelieHusT MPaKTUYECKUX 3a7ad M SKOJOTUYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIuio, moaydaeMyr0 W3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUH, ceTh VIHTEpHET U IpyrHe)

CpopMUpPOBAaHHOCT, YMEHMI COOJIIOAATh MpPaBHIIa HKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY U TPYJOBOHM JEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH NPUPOIHOU
Cpelsl

Oco3HaBaTh OMAaCHOCTh BO3JCUCTBUS HA KUBBIE OPIaHU3MBI
OINpeNIeNIEHHBIX  BEIIECTB, MMOHMMas cMblca nokazarens [1JK,
IOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBUICHUSA U IPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
WCIIOIb30BAHUEM IOHATHUSL «MAaccoOBasl JOJI BELIECTBA B PAaCTBOPE»,
OOBEMHBIX OTHOIIEHUN Ta30B MPH XUMHUYECKHX pPEAKIHIX, MacChl
BelIeCTBa UM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
TEIUIOBOTO A (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

1.2

[IpenMer opraHuyeckoil XuMuM: €€ BOSHUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIYYEHUU HOBBIX BEUIECTB W MaTepuaoB. Teopusi CTPOEHUS OpPraHuYecKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuMH4ecKas CBSI3b B OpPraHM4€CKUX COCAUHCHHAX — OAMHAPHBLIC W KPATHBIC

cs3u. [Ipencrasienne o KiaccuGUKaIMM OPraHUIeCKIX BEIICCTB

13

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNM4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

2.3

2.4

2.5

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEHIINE MPEJCTABUTENN ANKAHOB: (U3NYECKHEe U XMMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHUs] U TOPEeHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

IIPUMEHEHHE

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTWIEH U MPONUJIEH —
MPOCTEHIINE MPEACTABUTENM AIKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJOT€HUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaxHEWIIHe
XMMHUYECKHE CBOMCTBA (peakius noimMepusanun). [loaydenne cuHTeTHYECKOro

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psif. ALETHIICH —
MPOCTEHIINIA TpPEeACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHE, (PU3UYECKHE WU
XMMHUYECKHE  CBOWCTBAa  (peakuMM  THJIPUPOBAHUS,  TaJlOTEHUPOBAHUS,

ruaparanuu, I OpCHI/I}I), MOJIY4YCHHUEC U IPUMCHCHUC

Apenbl. benson: cocraB, cTpoeHHe, (HU3MUECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuuy TajOreHUpPOBAaHUS WU HUTPOBAHMS), IOIYYEHHE M IPUMEHEHHUE.
Tonyon: cocra, cTpoeHue, (U3NYECKUE U XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJydYeHUE U MpUMeHeHHe. TOKCHYHOCTD
apeHoB. I'eHeTnueckas CBsSI3b MEXKIY YIVIEBOAOPOJAMH, IMPHUHAIEKALIUMHU K

Pa3JIMIHBIM KJIacCaM
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2.6

IIpuponHble HMCTOYHUKM yriaeBoAOpoAoB. IlpuponHbIi ra3 M IONYyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ npoucxoxaeHue. CrocoOwl nmepepaboTku HETH:
NIEPEroHKa, KPEeKUHI (TEepMHUYECKUHM, KaTaauTU4ecKuil), nuposus. IlpomykTs
nepepaboTku HeTH, X MPUMEHEHHUE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHON W 3TAaHON: CTPOECHHE,
¢u3nueckue U XMMHUYECKHE CBOMCTBa (peaklUuU C aKTUBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMHU, TOpPEHHUE), MpUMEHEeHHe. BoJopolHbIe CBSI3U MEXKIY
MOJIEKYJIaMH cIUpTOB. [leiicTBHe MeTaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBeKa.
MHOroaroMHbIe CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (PU3UYECKUE
U XUMHYECKHE CBOMCTBAa (B3aUMOJEWCTBHE CO IICIOYHBIMU METaJIaMH,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm
YCJIOBCKA. HpI/IMCHeHI/Ie TJIIMIEprHa U OTUJIICHITIUKOJIA

@deHol: CTpOeHHE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

Anpaeruipl ¥ KeToHbl. DopMambIeTrul, aleTadbJAeTu/l; CTpOoeHue, GU3nIecKue
u XUMHUYECCKUEC CBOHCTBA (peaKIII/II/I OKUCJICHUA n BOCCTaHOBJICHUA,

Kau4C€CTBCHHLIC peaKI_[I/II/I), MOJIYYCHHEC U ITPUMCHCHUC

3.4

OAHOOCHOBHBIE Mpe/esibHbIe KapOOHOBBIE KUCIOThI. MypaBbiHasi U yKCyCHas
KHUCJIOTBI: CTpOeHHe, (pru3nueckrue U XMMUYECKHUEe CBOMcTBa (CBOMCTBa, o0IIne
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MOJIy4eHHe U TPUMEHEHHE.
CreapuHOBas U OJE€MHOBAsl KMCIOTHI KaK MPEICTAaBUTENIN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

CrnosxHble 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KHUPOB

3.6

VYraeBojsl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, 1U- U MOJHCAXapU/IbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢bu3MvYecKne W XHUMHYECKHE CBOWCTBA (B3aUMOJEHCTBHUE C THIPOKCHIOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAX0X/IEHHE B MPUPOJIE, TPUMEHEHHUE,
o6uonornyeckas posb. Porocunrte3. PpykTO3a Kak M30Mep IIMOK03bl. Kpaxman
U LEJUTION03a KaK MPHUPOAHBIe mosmMepsl. CTpoeHNEe Kpaxmaia U LEeJITI0I03bI.
®dusnyeckne W XMMHYECKHE CBOMCTBA Kpaxmaia (TMIPOJHN3, KaueCTBEHHAs

peaxuus ¢ HoJ0M)

A3o0TcoaepKalliie OpraHnyecKre COeIUHEHUS
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4.1

4.2

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3ndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuMepe TiuiuHa). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

benku kak mnpUpoAHBIE BBICOKOMOJEKYNSApHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BricokoMouneKy s pHbIE COEMHEHMS

5.1

5.2

OcCHOBHBIE TIOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALUU,  CPETHSA
MoleKyisipHass macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEMHEHUI — MOTUMEPU3AIIHS U MTOJIMKOHCHCALIUS

DKCrepUMEHTAIbHBIE METOJbl H3Y4YeHHs BEIIeCTB M HX TMpeBpalleHUN:
O3HaKOMJIEHHE ¢ oOpa3namMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

I1acTMace, Kayuyykos. [loiaydyeHre CHHTETHYECKOro KaydyKa U pe3UHbI

11 KVIACC

Kon

11

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

TeOpeTI/IquKI/Ie OCHOBBI XUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000I0UKa.
DHepreTUyecKre YpOBHH, OyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

MEPBLIX IleT]’:;I]f)éX Nepruoaos. BJICKTpOHHaSI KOH(l)I/IpraI_II/ISI aTOMOB

1.2

1.3

Ilepnonnueckuil 3akoH n lleprognyeckas cucTeMa XMMHYECKHX HJIEMEHTOB
J.1. Menneneesa. CBsA3b Iepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHYECKHX 351eMeHTOB J[.M1. MenneneeBa ¢ COBpEeMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH IMPOCTHIX M CIOXKHBIX BELIECTB IO TPyHIaM U MEpUOJaM.

3HauecHUE NEepUOANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

Crpoenue BemjecTBa. XHUMHUYECKas CBS3b. BHIbl XUMHUYECKOW CBS3HU
(koBaJleHTHasl HEMOJSIpHAS W TOJSApHAs, HMOHHAs, Merajuimueckas). oHsbI:
KaTHOHBI M aHUOHBL. MeXaHW3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BasnieHTHOCTB. DeKTpoOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemiecTBa MOJEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 3aKOH IMOCTOSIHCTBA

COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
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1.6

1.7

BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatue o aucnepcHsIxX
cuctemax. VIcTUHHBIE M KOJUIOMJHBIE PacTBOpBL. MaccoBasi JOJIsl BELLECTBA B
pacTtBope

Knaccugukanus HEOPraHUYECKUX COCIMHECHUM. Homenxknarypa
HEOPraHUYECKUX BEILECTB

Xumnueckass — peakuus.  Kiaccupukanuss — XUMMYECKMX — peakuuii B
HEOPraHUYECKON U OpraHMYeCcKON XMMHMU. 3aKOH COXPaHEHUsI MacChl BEILIECTB,

3aKOH COXpaHCHUA U PCBPAICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMmuueckoe paBHoBecue. DakTOphl, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

1.11

2.1

OnekTponuTryeckas aucconuanys. CuibHbIe W Ciiadble dekTpouThl. Cpena
BOJIHBIX PAcCTBOPOB BEIICCTB: KHUCIIAsA, HEHTpaybHas, IIeI04YHas. Peakiuu
HOHHOro 0OMeHa

OKHCIIHTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

Heopranuueckas XuMus

Hewmertannsl. [Tonoxxenue HemerannoB B [leproanyeckoit cucteMe XUMHUYECKHX

sanemenToB J[.U. MenneneeBa u 0COOEHHOCTU CTPOCHHS aTOMOB. Du3nUecKue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMeEpe KHCIOopoaa,

cepsl, pocdopa u yrieposa)

2.2

2.3

2.4

2.5

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
docthopa, yrmepoma M KpeMHHMs) M HUX  COEAMHEHMH  (OKCHJIOB,
KHCJIOPO/ICO/IEPKAIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenune

BOKHEUIIINX HEMETAJJIOB U X COEIMHEHUIN

Meramnbl. [lonoxenne mertainoB B Ilepmonnueckoid CUCTEME XUMHUYECKHX
anemeHnToB [[.M. MenneneeBa. OcoOG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue puznyeckre cBoiicTBa MeTayioB. CrijiaBbl METaJIJIOB.
DNEKTPOXUMHUYECKHUN Pl HAIIPSHKEHUH METaJIJIOB

XUMHUYECKUE CBOMCTBA BaXXHEMIIMX METAJIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue
CrocoObI OTyYeHUs! MeTaJuIoB. [I[prMeHeHne MeTaioB B ObITY U TEXHHUKE
I'eneTnyeckas cBsi3b HEOPraHUYECKUX BEIIECTB, IPUHAIECKAIINX K PA3IMYHBIM

Kj1accaM

XUMHA U KU3Hb
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3.1

3.2

Ponp xumMuu B 00eCneYeHHH SKOJOTHYECKOH, DHEPreTUYECKOW W IMHUIICBOM
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUSA

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

HpeZ[CTaBJ'IeHI/IH 00 O6H.[I/IX HAYYHBIX IMPUHIOUIIAX IIPOMBIIIIICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIIIHIE
CTPOUTCJIBHBIC MAaTCpHajibl, KOHCTPYKIUMOHHBIC MAaTCpUajibl, KPaCKH, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHBIEC yI0OpEHUS

3.3

XuMusa u 3A0POBLEC UYCJIOBCKA: IIpaBUJia MCIIOJB30BAHHA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1acCHOTO MCIIOJIb30BaHUS IpcriapaToB OBITOBOM

XHUMHHU B HOBCCIIHGBHOﬁ KHU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertoanueckoe nmocooue ['abpuensa O.C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Mos mikona, SIKnacc
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