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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOGoBaHUN K pe3ysibTaTaM OCBOECHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COQO), npencraBiaeHHbXx B DenepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpeameTa «XuMuUs» B 00pa3oBaTeIbHBIX OpraHuzanusx Poccuiickoi
deneparuu, peaM3ylONIMX OCHOBHBIE 00pa3oBaTeNIbHBIE MPOTPAMMBI, H
OCHOBHBIX ToJIokeHu «CTpareruu pa3BUTHUsl BocmuTaHus B Poccuiickoii
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMUH, K OMPEIACICHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYaIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHusl, pe3yJabTaToB OOydeHUss U TpeOOBaHMIl K YPOBHIO TOJTOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTalloOM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My ©a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHONM cpenme. Peammsyercss xumudeckoe 0Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CPEAHET0 001ero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHS», COJEpPHKAHUE U IOCTPOEHUE KOTOPOTO OMNpEAEieHbl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MMO3HAHUM TPUPOJBl U B MaTe€pUaJbHOM >KU3HU OOIIECTBA, a TAKXKE C YUYETOM
o0muX I1eNnell W TPUHIUIOB, XaPAaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XVMHS KaK JJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK HTPAacT O0COOYIO poOJib B
COBPEMEHHOM IUBWIN3AIMK, B CO3JIaHUM HOBOM 0a3bl MaTepHalIbHON KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHUE€ IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMUMHUU Ha OCHOBE IMMOHUMAaHUs



BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. COBpeMEHHas XUMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30IMacCHOCTH U OXPAaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOHmMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Uil  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs» — SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as u HeopraHuyeckas XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM 10 HEOPTaHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUMA U3 OOUIEH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3yYEHHUH
npenMera 00ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOTooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxanusi kKypcoB — «Opranundeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpPMHpOBaHA B TPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYCHHIO Yy4eOHOro Marepuasa u o0ycloBJIeHa
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKXKE Ha YpPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHndecKOd XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATLHBIC
MPEACTABIECHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpUBaeTCs M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0y4YaromuMcesl MPEeAOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HAuYE€HUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBAaxX M NMPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUIO U
OpPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS  M3y4Y€HUS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI Ui NMOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb TMPUPOAHBIX SBICHUM IMYTEM ODKCIEPUMEHTa U
pEelIeHHs] TMPOTUBOPEUYMM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJOTHYECKUX MPOOJeM, a
TakKe TpobsieM cOepekeHHs] YHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHMUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHHUS, PA3BUTHS W COLUAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TOCTPOEHHUS IMpeaMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHHE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUM, HMEIOIUX 0a30BO€ 3HAUEHHUE I
pa3IUYHBIX BHJIOB JI€ATEIIBHOCTU: peUIeHus IMpoOJjeM, IOMCKa, aHalIn3a U
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHICCKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro 0Opa30BaHuUs, MIPH ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs IpeaMeTa HalpaBJICHUEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJUYECKOM TOYKHU 3PEHUSI TaKOM MOJAXOJ K OMNPENCNICHHIO leled H3ydeHHs
npeaMeTa SBISIETCS. BIIOJIHE OMPaBJaHHbIM.

CornacHO JaHHOM TOYKE 3PEHUs TJABHBIMHU LEISMH W3Y4Y€HHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) SABISAIOTCS:

e (opMUpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUW KaKk  BakHEHIIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE $I3bIKa HAayKH, YCBOCHHE W IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMUpOBaHUE W PAa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB JICSITEIHLHOCTH, CBSI3aHHBIX ¢ HAOIIOJCHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM TPABUI
0e301acHOro o0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Iele U 3a7a4 u3ydeHus
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpefHero obimiero oopazoBanusi. CeroaHs B
NpernojaBaHid  XMMUM B OOJbIIEH  CTENEeHW OTHAETCS  MpeArnodYTeHHe
NPAKTHYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 0011€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYECHUS] 3HAHWI U NMPUMEHEHHS UX B PEaIbHOW >KU3HU
JUTSL pEeIICHUS! TPAKTUUYECKUX 3a/1a4.

B cBA3u Cc 3TUM nOpu M3YyYEHUH NpeamMeTa «XHUMHS» JOMUHHUPYIOLIEEe
3HAaUEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHUE  WHTEUIEKTYyallbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOIMIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JIs Pa3IMYHbIX BHUAOB
NEATEeNIbHOCTU: PelleHus: mpoOieM, MOUCKa, aHalu3a U 00pabOTKU HHpOpMAIINH,
HEOOXOMUMBIX [l TPUOOPETEHUs] ONbITa JEATeIbHOCTH, KOTOpash 3aHUMAaeT
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a TakXKe i1 OLEHKH C TO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMM, UCIIOIb30BATh
COBPEMEHHbIE UH(POPMALIMOHHBIE TEXHOJOTUHU ISl MIOMCKA M aHajdu3a Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(dopMHUpOBaHUE U PA3BUTHE Y OOYHAIOMIMXCS ACCOUMATUBHOIO U JTOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XWMHUHU, €€ BaXKHOM pOJIM B PEIICHUU TI00aIbHBIX MNpoOsIeM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJI TNPUHATUS TPAMOTHBIX pEIICHUN B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee uyncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHMYecKuX BewlecTB. [omonorus, wu3omepus. XHUMHUYECKAas CBI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHMYECKHX BEIIEeCTB, HAOIIOJIEHUEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAHUYECKHUX BEILECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXO0XKACHUE B NPHUPOJE, IMOIYyUYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMINUN MpenCcTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUS), MOJYYEeHUE U pUMEHEeHHE. 10.1y0a:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBs3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKAUUMU K
pa3IM4YHBIM KJIacCaM.

IIpuponHble UCTOYHUKHU YriIeBOAOPOAOB. IIpupomHbli ra3 W IOINYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJb U MPOIYKTHI €r0 epepadboTKH.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYE€HHUsS BELIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHME C 0Opa3lamMu IUIaCTMAcC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, IPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIUN).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METAaHOa U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
Opra’usM 4esnoBeka. [I[puMeHeHne rimnepuHa U STUICHIJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHUS U BOCCTaHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepuukaium), NoJydyeHue U IpUMeHEHHe.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenue ammmuayHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Heunoo3bl.  Pu3nueckue M XMMHYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KaUYE€CTBEHHBIE PEAKLUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHUE HTaHOJa
okcugoMm wMeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUILEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
pOBeJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMK IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIINN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buomoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benku Kkak NpUpOJIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. llepBuunasg,
BTOPUYHAs M TPETUYHAs CTPyKTypa OeskoB. XHMMHUYECKHE CBOMNCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OelIKoB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOM XUMUHU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYUHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (U3MUYECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypcehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AToMm. Sapo artoma, HW30TOMNBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W MOJIApHAsi, MOHHAs, MeTauinueckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJCHTHOM XHMHUYECKOM CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THITbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHdeckass CBA3b HEOPraHMYECKUX BEILIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUH TTPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHibHBIC U cabbie 35ekTpoiauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MenneneeBay, U3ydeHUE MOJEIEH KPHUCTAUIMUYECKUX PEHIETOK, HAOIIOICHUE U
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEaKIUHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACYETHI, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJJIOB (TAJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) MU HUX  COoeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckonn cuctemMe XUMHUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MeTasuioB. OOmue pusznueckue cBoricTBa mMeTamioB. CriiaBbl METaUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpU, Kajdui, KaJbIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHHe KOJIJIEKIMU «MeTauibl U CIIaBbl», 0Opa3IOB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemecTBa Wi 00bEMa ra3oB MO HW3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MuUpe BELIECTB U MATEPHUATIOB: BAXKHEWIIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOIB30BaHUS MPEMapaToOB OBITOBON XUMUU
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSATUH, SBISIOMIUXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHu3M, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SIMCTBEHHOE MPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUMN JUYHOCTU HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUH );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAJIbHON TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCMOJIb30BAHHS JIOCTMIKEHHH XUMHUH IS
peIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTHYECKOTO MBIIIIEHUS, IKOJIOTUYECKON KYIbTYPBI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHUs 00 OKPY)KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsi  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHOEUIHOTO TPpyAa U DHKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MIPOUCXOAIINX B HEM U3MEHEHHI, YMEHHUS JIeJIaTh 000CHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpECa K MO3HAHUIO U UCCIIEA0BATEIBCKOU NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3MuHbIX cepax npodeccnoHaabHON
NEATEITbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAyYHbIE MOHITHS, OTpakarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIOIEHNE, U3MEPEHUE, IKCTIEPUMEHT U JIPyTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIC

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AECATEILHOCTH C OCTABICHHBIMHU EIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TMOHITUW W yCTAHABIMBATH MX B3aUMOCBSA3b,



UCIIOIb30BaTh COOTBETCTBYIOIINUE MOHATUS [ OOBSICHEHUS OTACIbHBIX (AaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUecKkas (opmylia, ypaBHEHHE XUMHUYECKOU
peakiuu — TPU PEIICHWH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUA:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (OPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
IIOMCKY METOJOB pPEUICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTepHETa), aHanM3upoBaTh WH()OPMALUIO PA3IMYHBIX BUAOB U (OpM
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

npuoOpeTarh OIBIT HCHOJIb30BaHUS HUHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcTBa Npu paboTe cC
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHMKATUBHBIMHU J1€iiCTBUSAIMMN:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH PEe3yJbTaTOB MO3HABATEIBLHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  alrOPUTM JEUCTBUH TIpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH AEATENHHOCTH HAa OCHOBE CaMOAHaJIN3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XHMHUHU B TO3HAHWM SIBJICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKMX  3HAaHMH, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBI OO0BEM, YIJIEPOAHBIM CKeneT, (QyHKIMOHANbHAS TpyIIa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COeTMHEHMI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
W3rOTaBIMBATh MOJIETTM MOJIEKYJI OPTaHMYECKUX BEIIECTB I WILTIOCTPAIlUU WX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIAcCy/Tpynne CoeAuHEeHUN (yrieBOAOpPOMAbl, KHCIOPOA U a30TCOJIECpPIKaIIne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMmanbaerus, ameTaabIeTul, MypaBbUHA
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KpaTHBIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTtinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
IMIEepUH, (PEeHOJI, aleTanbIerujl, MypaBbUHAs M YKCYCHasi KHUCIJIOTHI, TJTIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMHUU MPHU U3YyUYEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIIO/IaTh MIpaBUia MOJIb30BAHUS XUMHUYECKOM
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB P HATPEBAHUH, TTOJTYICHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MaCHOCTH TIPU OOpaIieHUuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peaknuii 1 GOPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsI M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUisl 0Oy4YalOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3anmvcu XUMHYECKUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
npupoabl, B  (GOPMHUPOBAHWMH MBIIUICHHS W  KyJIbTYypbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMUYECKHH DJIEMEHT, aToMm, H3oTom, S-, pP-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
AJICKTPOJIUTHYECKON aucconuanuu, nepuoaundeckuit 3akoH JI. M. Menpgeneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CHCTEMHOCTH XUMHYECKHX SIBJICHUU, (PAKTOJOTHUUYECKHUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHA MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTABa, BUJ XMUMHUYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpellbl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAacKpbIBAaTh CMBICI MEPUOIUYECKOTO 3aKoHa /[
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX 3JeMeHTOB 1-4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
I10 Ieproam U rpymnmnam llepuoguueckoit cucteMbl XUMAUYECKUX A1eMeHTOB [l. U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKHUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaKklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS pPEaKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBIM COCTAaB PA3JUYHBIX HEOPTraHUYECKUX BEILIECTB, PACMO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XHWMHYECKHE IIPOIIECCHI,
JIeXkKaIue B OCHOBE MPOMBIILICHHOTO TMOJYYEHHUsS CEPHOM KHUCIOThI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUMUCICHUS C HCIOJIb30BaHHEM
MOHSTUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacCChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
ocyJIol 1 jJabopaTopHBIM O00OpYyJOBaHHEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSMHU IO BBIMTOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
ONpeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHUKATOpa, BIUSHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIinu,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEMIECTBAMHU M TaOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/0POBbSl U OKPYXKAIOIIEW MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMHM 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3amvcu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

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

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6
2.2 Hemeranmst 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypes!
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuduxanuu
3 opraHnueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIre 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHNIINE 1
MIPEICTAaBUTENH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PC3UHLBIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psijl. ALIETUIICH —
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTSIHBIC
ra3bl, He)Th ¥ TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa no pasueny
«YTI€BOA0POIbD)

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

18 MHoroaTOMHBIE CIUPTHI: ATUIICHIIIUKOIb U
TIIULEPUH

19 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHe
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anbnerunsl: popMaibaerua u
aneTanbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BbICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

25

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

3¢upoB

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUPOB

27

VYrneBospl: cocTaB, KjlaccupuKarius.
Baxxsneiimme npeacraBuTenu: TIIOK03a,
(dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO6mrast XxapaKTepUCTHKA a30TCOIePIKAIINUX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

31

AMMWHBI: METHJIAMHWH U aHWJINH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lenrumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCcTeMa XMMHUYECKHUX 3jiemMeHToB JI. M.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnam v nepuojaamM. 3HaueHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB [[.1. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmuaeckas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BJIGKTPOOTPI/ILIaTeJ'IBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHbIX
KJIaCCOB

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

Ckopoctb peakiuu. OOpaTuMble peakLuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas pabota Ne 1. «Bnusiaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYeCcKas aucconuanus. [lousarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maponm3
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacImiaBoB U pacTBOPOB COJiei

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [lepuoauueckoit
cHCTEME XMMHUYECKHX 3eMenToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METAJUIOB (HATpUM, KaJIMi, KaJbLIUW, MarHuH,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
CoeqUHEHNN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Metamis»"

20

HeMeTaJIJIBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yIriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHrE U cUCcTEMAaTU3alMs 3HAHUI IO




Tteme «Hemeramiery. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME 1
"HemeTamnnl"»

08 KoHuTpomasHas padora o Temam «MeTaribh 1
n «Hemeramasn

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

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHM4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMHUU B TIO3HAHUU
SIBJICHUW TPUPOJBI, B (POPMHUPOBAHUM MBINUJICHUS W KYJIBTYphI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTHU, HEOOXOIUMOU s
pelieHusT TPAKTUYSCKUX 3aJad M OKOJOTHYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpenie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAT AFOIINE MOHATUSA (Monekyna, BAJICHTHOCTb,
3NEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEPOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
FOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KHCIOPOA- U
a30TCOJIEpIKaIle COEIUHEHMs, OWOJIOTMYeCKHd AaKTHBHBIE BEIIECTBA
(yrieBojpl, KHUpBI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsi opranumdeckux emects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3bIK XUMUH, (DaKTOJIOrHYecKue
CBEICHMSI O CBOMCTBaX, COCTaBe, NOIYyYeHHMHM U 0e30ImacHOM
UCIIOJIb30BAaHUM BAXKHEUMIIMX HEOPraHWYECKUX M OPraHuYeCcKUxX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPU3HAKH
NOHSTHM,  YCTaHABIMBATh WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHSATUS MpPH ONHUCAHMM COCTaBa, CTPOEHUS U

NpeBpalleHNI OPraHMueCKUX COSMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  MPUHAIJICKHOCTh
HU3YUYCHHBIX OPraHU4YCCKUX BCHICCTB IO HUX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOJACPKAIINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb %001 Ha3BaHUs 1o CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS OTPEICIATh BUIABl XUMHYCCKOW CBS3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: TOJOXKEHUS  TEOPUU
CTpoeHusl opraHuyeckux BemecTB A.M. byrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrieBo1opoibl. Kucnopoacoaepxarue u a30TCoJIepKaIIne

OpPraHn4€CKUC COCANHCHM . BBICOKOMOJ'IGKy.]'IprHBIe COCAMHCHUS

2.1

ChopMHpPOBAaHHOCT, YMEHUM TPUBOIUTH TPHUBUAIBHBIC HA3BAHUSA
OT/AENBHBIX OPTaHWYECKUX BEIIECTB (ITHIICH, TPOIMWJIEH, aIleTUJICH,
STUJICHTJIUKOJb, TJIULEPUH, (PEeHOd, (QopMallbIerull, areTaabIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KHCJIOTa, IJIOK03a, (PyKTO3a, Kpaxmaj, LeJUIII03a,

TJTUITAH)

2.2

ChopMUpOBAaHHOCTh YMEHHU XapaKTePH30BaTh COCTaB, CTPOCHHUE,
(¢u3HYecCKe M XUMHUYECKHE CBOWCTBA THIIMYHBIX IIPEJICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, dTaH, JTHJICH,
NpOINWIICH, aleTuwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:1,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru/,
MypaBbHHAsE W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUTIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTB YMEHHA HIUIIOCTPUPOBATL T'CHCTUYCCKYHO CBA3b
MCKAY TUIITMYHBIMHU npeaACTaBUTCILIMUA Ppa3INIHbIX KJIaCCOB
OpraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIHUX XUMHUUCCKUX

peakLuii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmMyt

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKH
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yrojb), CIOCOOBI UX

Hepepa60TKI/1 U MPAaKTUYICCKOC ITPUMCECHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOZaX HAYUYHOT'O MO3HAHUS, UCIIOJIB3YCMbBIX B XUMUHU IIPU U3YUCHUU




BEUIECTB M XUMHYECKHX SBJICHHHA (HAOMIOACHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCII0JIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUA U1 [PUHATUSA PEUICHMH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE yYMCHHI COOJIOJATh TPABHWIA TOJIE30BAHUS
XUMHUYECKOW TOCYIOM M J1TabOpaTOpPHBIM OOOPYIOBAHHEM, a TaKKe
npaBwia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHUSIMHU

I1O BBIIIOJTHCHHUIO Ha60paT0pHI)IX XUMHNUYCCKHUX OIIBITOB

3.3

CopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
OKCIICPUMCHT (HpeBpaHICHI/IH OpPraHN4YCCKUX BCIICCTB IIPU HArpCBaHWHU,
MOJTyYeHHE THIIEHA U M3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIHH
OpraHu4YeCKMUX BCUICCTB, ACHATypaluid O€eJIKOB IIpru Harp€BaHHU,
IBETHBIC PCAKIINU 6eJ'IKOB) B COOTBCTCTBHU C IIPaBHUJIAMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHUH C BEHIeCTBAaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3ynabTaThI XUMHUYECKOTO
JKCTIEpUMeHTa B (OpMe 3alucCHd YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHUI IPOBOAUTH BHIYUCIEHUS [0 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MU
MPOJIyKTa peaklUu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

W3 UCXOHBIX BEIIECTB WU MTPOTYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyI0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa MmaccoBoii nH(popmaInuu, ceth UIHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOMIOAATH MpaBUiIa HKOJOTMUYECKU
1es1eco00pa3HOro MOBEIEHUs B OBITY W TPYJOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICT MOKAa3aTens
I[MAK (mpenenbHO AOMYyCTUMOM  KOHIIGHTpAILMHU), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBIIEHUS W TPEIOTBPAIICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o0mero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M DHIOTEPMHYECKHE,
peakiuy HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
JNIEKTPOJIUTAYECKAS ~ JIUCCOLMAIINSA, OKHUCIHUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIMu, XMMHYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpPHUs DJIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHUSI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SI3bIK XUMUH, (PaKTOJIOTUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, TIOJIYyUCHHH U O€30MacHOM HCIOJB30BAHUN BaXHEHIIINX
HEOPraHWYECKUX BELIECTB B OBITY M TNPAKTUYECKOH JEATEIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATUH, MPUMEHSITh COOTBETCTBYIOLIUE
MOHATHSL TPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYEeCKHX
BEUIECTB U MX MPEBPAILCHUN; BBISABIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUM C MOHATHIMHU u MPEJICTaBICHUIMHU IpYrux

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU MCTOJaMH HAYYHOI'0 IIO3HAaHHA BCHICCTB U
XUMHUYECKUX SBJICHUU (Ha6J'IIOI[eHI/Ie, H3MCPCHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MU CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX JOJICMCHTOB B COCAMHCHHUAX PpPa3JIMIHOI'O
COoCTaBa, BUJ XHMHUYECKOH CBsA3HU (KOBaJ'ICHTHa}I, HNOHHAasd,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCIUMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOJICKYJIAIpHAsA, WOHHAsd,

MeTajuIndecKas)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTECp CpeAbl B BOJHBIX

pPacTBOPAX HCOPraHNICCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA I(J'IaCCI/I(I)I/ILII/IpOBaTB XUMHWYCCKHEC
pCaKkiuu 1o pas3IMYHbIM IIpU3HAKaM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTY peakuuu, HU3MCHCHHIO CTEeIeHelH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I peaKkuuu, Y4aCTHUIO

KaraausaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTABJIATH ypaBHEHUS  PEaKIUi
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIE YPAaBHEHUS pPEaKIUl
MOHHOTO OOMEHA, YUYUTBIBASI YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HTYT

JO KOHIIa

1.8

CdhopmupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKIIUH, TOITBEPKIAIONINE
Ka4eCTBEHHBIII  COCTAB  PA3JIMYHBIX HEOPraHMYECKUX  BEUIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEICTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakuui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON pPeaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpPOBAHHOCT, yYMEHHH  OOBACHATH  XapaKTep  CMEIICHHS
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHU4ecKass XUMUS

2.1

CdopMHpOBaHHOCT, YMEHUH pacKpbIBaTh CMBICH [lepuoamueckoro
3aKOHa .. Meunpeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBACHUTEIBHYID U  MPOTHOCTUYECKYIO

byHKIUH

2.2

ChopmupoBaHHOCTh YMEHHI XapaKTEepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1—4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3JeKTpOHHBIE OpPOUTATN», «IHEPreTHUCCKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOHCTB
XMUMHYECKUX DJIEMEHTOB M HUX COCAMHEHUH M0 TMEepHuojJaM U TpyIIam

[Iepronnueckoit cucremel XumMuieckux anemMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yMEHUN XapakTepus3oBaTh (OMHUCHIBATH) O0OIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIaCCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHWYEeCKUMH  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKLII/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMeHI/Iﬁ yCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe,Z[eJ'IéHHOMy KJIaccy




(rpynne) coeaMHEHU (IPOCTHIE BELIECTBA — METAJUIBI U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY
UL cOCTaBlieHHsT (OpPMYJT BEIIECTB W YPaBHEHHH XHUMHUYECKHX
peaknmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbie
Ha3BaHMsI OTJEJbHBIX HEOPraHMYECKUX BellecTB (yrapHblil ras,
YIJIEKUCHbIA ra3, aMMMaK, rameéHas W3BEeCTb, HeErami€Has H3BECTb,

MUTHEBAs COJIa, MTUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUN XapaKTepu3oBaTh (ONMMCHIBATh) OOIIME
XMMHMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPK/ATh  CYIIECTBOBAHME  T€HETUYECKOM  CBSI3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHUI TJIAHUPOBATH W BBHITIOJHITh XUMUYECKUM
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, OINpe/eseHHe CPeabl pacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEpPCATbHOTO WHAMKATOpa, BIMSHUE pa3INYHBIX (DakTOpOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIEC PEaKuu Ha Cylb(aT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTANbHBIX 3a/Jay MO0 TeMaM
«Metamne» u «HemeTamibl») B COOTBETCTBUU C MPABHJIAMU TE€XHUKH
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH MU J1a00paTOPHBIM
obopynoBaHueM; MIPEJICTaBIISITh pe3yabTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHM COOTBETCTBYIOIIHUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOATh MpaBUiIA  IOJH30BAHHS
XMUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTepUu30BaThb XUMHWYCCKHEC
IMPOLECChI, JICKAINHUE B OCHOBC IMPOMBIIIJICHHOTO MOJYUYCHUA cepH0171
KHUCJIOTBI, aMMHAaKa, a TaKxXcC C(l)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HAayYHBIX MMpUHOHIIAX )51 OKOJIOTHYCCKUX HpO6HeMaX

XUMHYCCKOTO IIPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLICH

eCTeCTBeHHOHayIIHOI\/'I KapTuHbl MHpa, POJIM XHMHHU B TO3HAHHUU




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOJAMMOHN mJis
pelIeHUsT TPAKTHYECKUX 3aa4 U OKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHUKAILMH, ceTb IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOJATh TIPAaBWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY U TPYNOBOM JESITENBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3JI0POBbSI M OKPYKAIOIIEW IPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBUSA HA JKHBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIcs nokazatens [IJIK, nmoscHsaTh
Ha TIpuUMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIEHUS UX BPETHOTO

BOS)IGIZCTBI/ISI Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIUHCIICHUS c
WCIOJIb30BAHMEM TMOHSTHUSI «MaccoBasi JIOJIS BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLICHWH Ta30B MPH XWMUYECKUX PEAKIMSIX, MAaCCh
BEIleCTBA WX 00bEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeIroBoro 3¢hdekra peaky Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKOW XUMUH

1.1

[Ipenmer opraHvveckod XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MaTepuanoB. TeopHs CTpPOEHUS OpPraHUYECKUX

coenquaenni A.M. byrnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COECIAMHEHMSAX — OJMHApHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeAMHEHUN (cucTeMaTHuecKas) U TPUBUAIbHbBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHefI KJIaCCOB OPraHMYCCKNX BCUICCTB

YraeBo1opoibl

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUU psAll. MeTaH U 3TaH — MPOCTEHIINE
MPEe/ICTaBUTENIM alIkaHOB: (PU3MYecCKHMe M XUMHUYECKHe CBOICTBa (peakuuu

3aMelleHus U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH pAN. ODTWICH W TPONWIEH —
IpoCTeHIlne MPEeICTaBUTENN AalIKeHOB: (M3MYECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu THUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATAMH, OKUCICHHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankamuensl: Oyramuen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKHEe CBOMCTBA (peakuus noiaumepusanuu). [lomydueHne cCHHTETHUECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI pAd. AneTuiien —
HpOCTeI‘/'IH_II/II‘;I npeaACTaBUTCIIb AJKUMHOB: COCTaB, CTpPOCHHC, (I)I/I?»I/I‘ICCKI/IC u
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAINHU,

rOpeHI/IH), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/I3I/IquKI/Ie U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'IZ
COCTasB, CTPOCHHUC, (1)I/IBI/I‘{CCKI/IC )51 XUMHUYCCKHUEC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/ISI), NOJIYUCHUC U TIPUMCHCHMUC. ToKCUYHOCTB
ApCHOB. I'enetnueckas CBS3b MCXKIAY YTJICBOAOPOAaMH, MPHHAMJIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblii ra3 u nonyTHbie HETAHBIE




ra3el. HepTh u €€ mpoucxoxaenue. CrocoObl mepepaboTku HEPTH: MEPETOHKA,
KPEKUHT (TepMHUUYECKUH, KaTaluTU4eckuil), muposn3. [IpomykTel mepepaboTKu
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroms u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoaconepxaiiiue opraHuyecKue CoeMHEHMs

3.1

[IpenenvHBIE OAHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHHUE, (PU3NIECKHE
U XMMHUYECKHME  CBOMCTBAa  (peakuMM ¢  AKTUBHBIMH  MeTaJlJIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJOopoJHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CITUPTOB. JleMCTBHME METaHOJIa M 3TAHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoroaTOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TJIULEPUH: CTPOCHHUE, PU3NYECKUE U
XMMHUYECKHE CBOMcCTBa (B3aMMOJEICTBME CO  WIEJIOYHBIMM  MeETalaMu,
KauecTBEHHasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBue Ha opraHusMm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEprUHA U STUJICHT JIUKOJIA

3.2

®deHoy1:  CTpOEGHHE MOJEKYNbl, (U3NYECKHe ¢ XHMHYECKHE CBOICTBA.

Toxcuunocts penomna. [lpumenenue dhenomna

3.3

Anpaerunbl 1 KeToHbl. DOpMambaeTH I, alleTAIBACTH: CTPOeHNE, (U3HIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCICHHUS W BOCCTAHOBJICHUS, KQUeCTBECHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAS M YKCYCHas
KHCJIOTHI: CTPOCHHUE, (PU3NIECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE IS
KJacca KHUCIIOT, peakius dSTepudHKalyu), IOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICHHOBAs KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIITNX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC ,HeﬁCTBHC

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIU3 CIIOXKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojpl: cocraB, Kiaccuukamnus yraeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
I'moko3a — mpocTelimii MOHOCaxXapui: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYCCKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHBIM pacTBopoM okcuaa cepebdpa(l), BoccraHoBieHue,
Opo’kKeHHEe TIIOKO3bl), HAXOXXJIEHHE B MPUPOJIE, MPUMEHEHHEe, OUOoJoTHYecKas
poinb. @otocuHTe3. PPyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie mojuMepsl. CTpoeHHe Kpaxmalia M IeNIon03bl. DU3nyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/IS, KauCCTBCHHAA pCaKkuus C I/IOIIOM)

A30Tc0£[ep>1<anme OpPraHNU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4YeCKUC COCIUHCHUA. dusnueckue

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha npuMepe TJII/IL[I/IHa). buonoruyeckoe




3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benkn kak IpuUpOJHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHusd. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEIIKOB:

TuApOJIn3, ACHATypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINN, CPEHSAS MOJIEKYIISIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpaLICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMUH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus 3JIEKTPOHOB [0 OpOUTaIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMudeckux snementon .M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoaumyeckoil cHCTEMBI
XUMUYecKux 3eMeHToB J[.M. MeHnaeneeBa ¢ COBpEeMEHHON TeOpHEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XMMHUYECKHX DJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPyHHaM U MEpHOIaM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHYecKass  CBS3b. Bugpl XHUMHYECKOH  CBS3U
(KOBaJ'IeHTHaH HCMIOJISIpPHAA W TIOJIIpHAsA, HWOHHAad, MeTaJ’IJ’II/I‘{eCKaﬂ). HoHnsrI:
KaTHMOHBI 1 aHMOHBL. MeXaHU3MBbI O6pa3OBaHI/I$I KOBAJICHTHOM XHUMHUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. BJICKTpOOTpI/II_IaTeJ'IBHOCTB. CreleHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOI'O U HEMOJICKYJISIDHOT'O CTPOCHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTE CBOICTBa
BCIICCTB OT THIIA KpHCTaHHI/IquKOﬁ peI_HéTKI/I. Ilonstue o JAUCTICPCHBIX

cucreMax. VMIcTMHHBIE U KOJUIOMIHBIE pacTBOPHI. MaccoBass 1018 BellecTBa B




pacTtBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumunueckass — peakuus.  Kiaccudukanuss ~— XMMHUYECKUX — peakuuil B
HEOPraHMYECKON U OPraHWYECKOM XMMMH. 3aKOH COXpPaHEHHs] Macchl BELIECTB,

3aKOH COXpaHCHUA U PCBpAICHUA SOHCPTUHU ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuUMHYECKoe paBHOBecue. DakTopbl, BIMSIIOINIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle [llarense

1.10

DnekrponuTrueckas aucconuanus. CunbHbIe W ciabble nmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaﬂBHaﬂ, IejIovHast. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pcaKkuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilomoxxenne HemetamnoB B llepnoandeckoil cucreMe XUMHYECKUX
anemenToB J[.1. MenpaeneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB. DU3MUYECKHE

CBOMCTBa HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha pUMepe KUCIOPO/ia, CEpHI,

dbocdopa u yriepona)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJOT€HOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCIAUHEHHH  (OKCHJOB,
KHCIIOPOJICOACPKAIIMX KHUCIOT, BOJOPOJHBIX coeauHeHul). I[lpumeneHue

Ba)KHEHIIINX HEMETAJIJIOB U X COGI[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxkenue wmetamwioB B Ilepronuueckoil cucreMe XHUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. OOmme dpusndeckue cBoicTBa MeTaioB. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPUM, KaIHWH, KalbIUH,
MarHui, aJllOMUHUHN, ITUHK, XpOM, JKeJIe30, MeAb) U UX coeauHeHuid. OOmme

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6I>ITy N TCXHUKEC

2.5

I'enetnueckas CBS3b HCOPraHNYCCKUX BCUICCTB, MPHUHAMIC)KANIUX K Pa3JIAYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFI/I‘-IGCKOI71, BHGPFGTHqCCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOHAaX ITO3HAaHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6IJ_II/IX HAaYYHBIX NPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XHEUILINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKLIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepuajibl Uil 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKHUE H

MUHEpaJIbHBIE YI00peHUs

3.3

XuMusa U 3J0POBBEC HYCJIIOBCKA: IIpaBuJia HCIOJB30BAHUA JICKAPCTBCHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPENapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus, 11 xnacce/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienue
METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

VYpoxku xumuu B 10 kiacce. bazoBslit ypoBeHb. Metoanueckoe mocooue. O. C.
INa6puensn,U. I'. Octpoymos, C.A. CnankoB. M. IIpocsernienue

VYpoxku xumuu B 11 xnacce. bazoBeiii ypoBenb. Metoanueckoe nocodue. O. C.
INa6puensn,U. I'. Octpoymos, C.A. CnankoB. M. [Ipocsernienue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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