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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDegepalbHOM  rOCYJapCTBEHHOM
oOpazoBarenpHoM ctapaapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpaMMBbI, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoii
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUU, K ONPEACICHHUIO
oO11ei cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIONMIUXCS CPECTBAMMU
yueOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple nojioxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHU3alliK, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 WM TPUPOAHOW cpene. Peanmmsyercss XuMmMudeckoe o0Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CpPEAHETO 001Iero o0pa3oBaHUs CPEACTBAMU YYEOHOTO
npeaMera «XUMHS», COJIEpPKAHUE M TIOCTPOECHHE KOTOPOTrO OIpEIETCHbl B
mporpaMMme 10 XUMUU C YYE€TOM CrenuuKkd HAayKd XUMUHU, €€ 3HaueHUs B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON XU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0muX I1enell W TPUHIUIOB, XaPAKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHHE
CHUCTEMBI cpeaHero obrero oopazoBanus B Poccuiickoit denepanum.

XyMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAET O0COOYIO pOJib B
COBPEMEHHOW IMBWJIM3ALIMK, B CO3JIaHUU HOBOM 0a3bl MaTepUAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHE€ LIETIOCTHOTO MPEJICTaBICHUSI 00 OKPY>KAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTSIMU MIPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMW HalpaBlieHAa Ha PEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0OPOBbSI.

B cootBercTBHM ¢ OOmMMM NEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEpP>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHWYECKON XMUMHUH (C BKIIOUEHHUEM 3HAHHUHM U3 00Iel XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeeIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpPraHM4YeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHMuecKOd XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKOW PEAKLINH.

[log HOBBIM yriioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero o0Opa3oBaHus
TeOpeTHYeCKUii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOuias u HeopraHuyeckas
XUMUSD» OOy4YaromuMcesl TMPEeaOoCTaBIsSeTCs] BO3MOXKHOCTh OCO3HATh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001aro1Iel 10 O0BACHSAIOMIENH U TPOTHO3ZUPYIOILEH.

Envnag cucrema 3HaHMM O BaXHEMILMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHU COJEpP)KaHUSA, WMEIOIKUMU KYJIbTYpOJIOrHYECKU M TMPHUKIATHOM
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENBHOW M MPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUI0 U
OPUMEHSTh €€ MJis TONOJHEHUS 3HAHWM, pEHIeHUS HWHTEIUICKTYaIbHBIX |
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTAaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dopMupoBaHue y 00YyYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHWMAaHUSA
¢unocopckux uuen, Takux Kak: MaTepUaibHOE E€IMHCTBO HEOPraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUNM MYyTEM SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEUYMM MEXIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
MPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTHYECKUX MpodiieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
Oo0y4arouMxcs MNPUHATHIE MPOTPaMMOM IO XUMHUH TOAXOABI K OIpPEIeTICHHIO
COJEpKaHUSI M TOCTPOCHHUS THpeaMeTa MpelycMaTpuBaloT —(popMmHupoBaHHE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3IMYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHPOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITA TPAKTUIECKOM
U HCCIIEOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUU
COJIepKAaTeJIbHOM XapaKTEPUCTUKHU LEJIed HU3y4YEeHHs] MpeaMeTa HamlpaBICHUEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MNpPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOMYECKOM TOUYKHM 3PEHHS] TaKOM MOAXO0J K ONPEACNICHUIO LeJeld U3ydeHUs
MpEeIMETa SBIISIETCS BIIOJHE ONPAaBIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SIBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BakHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEINBHOCTH, CBA3AHHBIX C HAOJIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsiny ¢ stuM, conepkaTenbHasi XapaKTepUCTUKa LEJIed U 3aa4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEd  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00I11€00pa30BaTEIbHON OpraHU3aIliK, BIIAJICIOMIETO HE
HA0OpoM 3HaHUM, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO MOJYYEHHUS 3HAHUN M MPUMEHEHHUS UX B PEAIBbHOU KU3HU
IUTSL peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TnpU U3yYeHUH TNpeaMeTa «XHUMHS» JTOMHHHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaAKKE 1IEIH U 3a7a49H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
NEATEeNIbHOCTU: pelleHus: mpoOJieM, MOoucKa, aHain3a U 00paboTku MH(opManuu,
HEOOXOMUMBIX [ TPUOOPETEHMs] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJid OLEHKH C TMO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENIbLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU /JI MOUCKA W aHanu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYHAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M MPOBEJECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TIOOANBHBIX NpoOseM
PaAIMOHANILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW IJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsSX, CBA3AHHBIX C XMMHUUYECKUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero oOImIero oOpa3oBaHMs MpeaMeT «XUMUSDH)
06a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4nco 9acoB, OTBEAEHHBIX TSl M3YUYCHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MarepuajoB. Teopus CTPOEHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpraHWYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(puUKalUU OpraHUYecKuX BeuecTB. HomeHnkmnaTtypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C o0pa3laMyd OpPraHMYeCcKUX BEIIeCTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOCHUE, TOMOJIOTMYECKHH psa. MeTaH u 3TaH —
NPOCTEHIINE TPEACTABUTEIN aJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
npocTeiiine NpeACTaBUTEIN AaJKEeHOB: (U3NYECKME M XHMHMUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHrne CHHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3UUYECKME U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMeHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUs U HUMPOBAHUsL), NOAyYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUH, KaTaquTH4YeCcKui), mnuponau3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIH).

Kuciopoaconep:kamue opranHu4yecKue coeJuHEHUs

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (PEaklMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha
Opra’usMm 4yesnoseka. [I[puMeHeHne TiMieprusa U STUIICHIJIMKOIISL.

@deHoN: CTPOCHHWE MOJEKYNbl, (HU3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierus, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKHE M XMMUYECKHEe CBOWCTBA (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUe U IpUMEHEHHeE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@uKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuipl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenume amMmuadHbIM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
HEeU0NI03bl.  Pu3Myeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (THUIpOJu3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPAILLECHUN:
npoBeJieHne, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojelcTBUe Kpaxmajaa C HOJOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOIO BEIECTBA WM NPOAYKTa PEaKLMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3oTCcoaeprKalie OpraHMueckie CoOeIMHEHNUS.

AMUHOKHCIIOTBI KaKk amM(poTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMUYECKUE CBOMCTBA aMMHOKHCIOT (Ha IpuMepe TiauluHa). buonornyeckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuabl.

benkun kak mnpupoaHbIE BBHICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsE U TpETUYHas CTPYKTypa OenKkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIC pEaKUU OEIKOB.

BbicokOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALHMS U MOJTUKOHAEHCALUS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEpruUs, Macca, aroM, DJIEKTPOH, MOJEKyIa,
DHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOTMAEMBbIE, TOTUIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO MUTAHUA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHUE IIpEerapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMudeckud snemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHoelil). BopopoaHnass cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJaccaM.

Xumuueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXpPAHEHUS U NPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornuanus. CuibHbIC U cinadbie aieKkTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHcTpanusa Taomui «llepuoauueckas cucrema xumudeckux snemenTor [I. U.
MeHnneneeBay, W3ydeHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe AEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTall3aTopa, ONpEAeICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAJBHOIO WHAUKATOpPA, pEaKIud HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérnsbie 3anaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEAKIUMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C MCIIOJb30BAHUEM MOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckasi XuMus

Hemeramnel. Ilomoxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJIa, cepbl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHU.



Meramisl. Ilonoxenue meramnoB B Ilepuoguuyeckonl cucteMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CIjiaBbl METaJLIOB.
DNEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHUus: MeTayuioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIUU «MeTamubl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWE W OIHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IIeJIoUel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOJYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponbp xumum B o0OecrieueHUH 3KOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4yHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEIIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepHuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HaHOMAaTEpHUallbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOIb30BAHUS MPEMAPATOB OBITOBOW XHUMHUU
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanmmst MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUH oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHbIX TOHATHUH, TakKk W TOHSATUN, SBIISIIOLIUXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIMNPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaILl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO/.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TpeamMeTa «XUMHS» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABICEHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPHUCYIIUMH LIEIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KU3HEHHbIEC MIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOy4YaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M TNPUHUMATH MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY U HAy4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IIOBEACHNUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHME IIOCIEICTBUH ATUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0€30MacHOro OOpalleHuss ¢ BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTHUUYECKUX 3a]ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOISAM TpyAa U pe3ylibTaTaM TPYJI0BOU JNeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIATrONPHUATHBIE SKOJIOTHYCCKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U NMPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJIECOJIOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAHHS CHeNMDUKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HaMpaBIICHHOCTH U BaXXHOM POk B
CO37aHUM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIIEYEHUU YCIOBUU
YCHEUIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKJIOro ujeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCuOHATBHOM
JeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS o0yJarmmxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyUHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(PUKY METOJI0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBJIICHUE,
poliecc, CUCTeMa, HaydyHbIA (hpaKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIOICHHE, H3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM 00YyJaroInXCs;

CITOCOOHOCTH o0ydJaromuxcs HCIOJIL30BATh OCBOCHHEBIE
MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YdeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYIMPOBATH W aKTyaJHW3HWpOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JESITEeIbHOCTH, 3aJaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJEeHHUS (MUHAYKTUBHBIC, JCAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKIuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIB30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAsT JUTEpATypa XUMHUYECKOTO COJECp)KaHWs, CIPABOYHBIC MOCOOWS,
pecypebl IHTEpHETA), aHATU3UPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (OpM
MPEICTABIEHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEYNUBOCTb;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHATh PA3IMYHbIE METOABI MPHU MOUCKE U
orbope uHPOpMaLMM, HEOOXOAUMOM 1Jis BBINOJIHEHUS Y4e€OHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

OpuoOpeTaTh OMNBIT MCMOJIb30BaHUA HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpelCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIHIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsTHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/JIOKEHHON 3a/1a4u;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU NPU BBINIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MpoeKkTa U (HOpPMYyIUPOBATh BHIBOJIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBAHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, Ompenenss €€ Menu M 3aJayd, KOHTPOJIHMPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjiaraeMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX peleHuss ¢ y4€TOM TOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIn3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

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

chOopMHUPOBAaHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajauKal, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJAEP)KAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnme B OCHOBE TMOHMMAaHUs TMPUUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUM BaXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU MOHITHUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XWMHUYECKHX PEaKIIHid,
M3rOTaBIIMBATh MOJIEIN MOJEKYJl OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUsI OTMEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaNbIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
dbpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIIH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXpPaHEHHUsI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHMYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKHUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakluu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYZIOM W JTa0OpaTOPHBIM OOOpPYIAOBaHHEM, a TaKKe TMpaBuia OOpaIeHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MPH HATPEBAaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISITH PE3yIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucuh YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBAThH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUN KPUTHYECKH aHAIMU3UPOBATh XUMHUUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCT, ~ YMEHHMH  coOJoAaTh  IpaBUja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens IIJIK, moscHsaTh Ha mpumMepax CHocoOBI
YMEHBIICHUs] M MNPEJOTBPALLEHUS HX BPEIHOIO BO3JACHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIsi 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CAENbIX U CIa0OBUIALIIMX OOYyYaroUIMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins ns 3anucu XUMHUYECKHX

dbopmyi.
11 KJIJACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHUS MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30TOI, S-, P-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOIUTHYECKON Aucconmanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJOTMYECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCITOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITh XapaKTepHbIE MNPU3HAKU TOHSTHUMH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHMYECKHX  pEaKIui,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTb, HETaAIIEHAsI U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPENIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKasi, BOJOPO/IHAS) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeael€HHOMY KJacCy/TpyIie
COEIMHEHUN (IPOCThIE BEIIECTBA — METAIBl 1 HEMETAJLJIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHWYECKHUX 3JIEMEHTOB U UX COCIUHEHUMU
1o nepuoaam u rpymnmnam llepuogmyeckoit cucremMsl Xumuueckux 3imemMeHToB /. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE T€HETUYECKOM CBSA3M MEXK]IY HEOPraHWYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XMMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBYy pPEArupylolIUX BELIECTB, TEINIOBOMY
3 bexTy peakiuu, U3MEHEHHUIO CTENIEHEW OKHCICHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UAYT A0 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPAaCllO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB,;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCJIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUi MOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIMK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCHUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIh30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEaKlMsIX, MacChl BEUIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B pPEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00OpaTOpHBIM OOOpYJAOBaHUEM, a TAaKXe IpaBUiia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3I0oKEHUE MEePOKCHAA BOJAOPOJa B MPUCYTCTBUU KaTaM3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO
WHMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHUS, PEIICHUE HKCICPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIEHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OpMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TIONYy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMM  coOJoAaTh  IpaBUjia  AKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3/CHCTBHSI Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax CHoOcoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaloOlMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpalins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoanuyecTBo yacoB

Bcero

JuexkTpoHHble (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU

[IpenMeTr opraHuYeCcKON XUMUU.

11 Teopus cTpoeHUsT OpraHUYECKUX 3
coenuHeHuilt A. M. byrneposa

Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl

91 [IpenenpHBIC YrIIEBOAOPOIBI — 5
' AJIKaHBI

99 HenpenenbHbie YrIeBOI0POIHL: 5
' QJIKCHBI, AJIKaTUCHBI, aJIKIHBI

2.3 ApoMaTHYEeCKHE YTIeBOI0POAbI 2

24 [IpupoHBIE HCTOUHUKU 3
' YIJIEBOZOPOIOB U UX IepepaboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kanue opranndeckue coeuHeHust

3.1 Cruptsl. DeHon 3

3.9 Anpneruapl. KapOoHOBBIE KMCITOTHI. 7
' CriokHbIe 3GUpPBI

3.3 VraeBoasl 3
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctemMma XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertamibt 6
2.2 Hemeramnbl 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoinyecTBo DJIeKTPOHHbIE
No 11/i1 Tema ypoka 4acoB Mara undposbie
H3ydYeHUs o0pa3oBaTe/bHbIe
Bcero
pecypcsl
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 04.09
pa3BHUTHE U 3HAYCHHE
9 Teopus cTpoeHust OpraHu4ecKux coequHeHnd A. M. 1 11.09
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o KIacCHPUKAIMI OPTaHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMarnueckasi) u 1 18.09
TpPUBHUAJIbHbIC HA3BAaHUSI OPTAHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHI P, 1 95.09
BxoaHoii KOHTPOJIbL
MertaH 1 3TaH — MPOCTEHIINE MTPEACTABUTEH AJIKAHOB 2.10
AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 09.10
DTUJIEH U MPOIUIIEH — MPOCTEHIIINE MPEeICTaBUTENN
7 1 16.10
AJIKCHOB
8 IpakTuyeckas padora Ne 1. «Ilonydyenue stunena u 1 93.10
W3Y4EHHUE ero CBOMCTB
9 Ankaauensl. byraauen-1,3 u metunOyraauen-1,3. 1 6.11
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHBI '
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHUM psAZl. ALETUIIEH — MPOCTEUIINI 1 13.11
MIPEICTaBUTENb aJTKHHOB
11 Boruncnenus no ypaBHEHUIO XUMHUECKON peaKkLun 1 20.11




12 Apensl: 6eH301 U TOIYoJ. TOKCHYHOCTh apeHOB 27.11

13 ['enernyeckas cBs3b YII€BOAOPOJIOB, IPUHAIEKAIINX K 412
pa3IUMYHbIM KJlaccaM
[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN I'a3

14 Y TIOITyTHBIE HE(PTSAHBIC Ta3bl, HEYTH M MPOILYKTHI €€ 11.12
nepepaboTKu
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN a3

15 U TIOMyTHbIE HEPTSIHBIE Ta3bl, HE(QTh U MPOJIYKTHI €€ 18.12
nepepadboTKu

16 KoutpoJabsHas pa6oTra no pasaeiy «YrJjeBoaopoab» 25.12

17 [IpenenbHbIE 0JHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJ. 15.01
Boaoponnas cBsizb

18 MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJb U TITUIEPUH 22.01

19 @DeHOoJ: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U 99.01
XMMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anpaerunpl: GopMabACTH U alleTATbICTHA. AIIETOH 5.02

21 OaHOOCHOBHBIE MpefieNibHbIe KAPOOHOBbBIE KUCIIOTHI: 12.02
MYypaBbHUHAS U YKCYCHAas

29 [IpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa 10.02
YKCYCHOM KUCIIOTBD»

93 CreapuHOBast U OJIGMHOBAs KUCJIOTHI, KaK MPEICTaBUTEIN 96.02
BBICIHIMX KapOOHOBBIX KHCIIOT '
MBpL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX

24 . 05.03
MoOIOLIIeE JENCTBUE

o5 CrnoxHble 3(hupbl KaKk TPOU3BOIHbIE KAPOOHOBBIX 12.03
KUCIOT. ['uponu3 cinoxHbIX 3pupoB '

26 XKupsl: ruapoan3, npuMeHeHne, OHoJornuecKas poiib 19.03

KHUPOB




YrneBojpl: cocraB, knaccudukamnus. Baxueiinme

27 1 02.04
MPECTaBUTEINN: TIIIOK03a, PpyKTO3a, caxaposa

28 Kpaxmai u 1iemunosno3a Kak NpupoIHbIE TIOJUMEPHI 1 09.04
AMMWHEBI: METWIAMUH U aHUJINH

29 1 16.04

30 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE 1 23.04
COCIIMHEHUS, UX OMoJoTHuecKoe 3HaueHue. [lentumb '
Benxu xax mpupoJHBIE BLICOKOMOJIEKYIISIPHBIC

31 PHPOA yp 1 30.04
COCOUHCHUS

39 HTorosasi koHTpoJiLHas padora/ Beepoccuiickas 1 205
nposepo4nas pabora '
OCHOBHBIE TOHATHUSA XUMHH BEICOKOMOJIEKYIISIPHBIX

33 : yp 1 14.05
COEIMHEHUIT

34 OcHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX 1 2105
coequHenuil. [TnacTMaccsl, Kaydyyku, BOJIOKHA '
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11 KVIACC

Ne
n/n

Tema ypoka

KoaugecTrBO
JaCOB

Bcero

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTyparusi aToMOB

04.09

[Tepuonnueckuii 3akoH u [lepuoandeckas cuctema
xuMmudecknx daeMmeHnToB JI. Y. MeneneeBa, nx cBs3b C
COBPEMEHHOM TEOPHUEN CTPOEHUS ATOMOB

11.09

3aKOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHUYCCKUX
AJIEMEHTOB M MX COSIMHEHUH TI0 TPYIITIaM U MTEPHOIaM.
3HadYeHHE MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux anemenToB .M. MenaeneeBa B pa3BUTHH
HayKu

18.09

CrtpoeHue BemiecTBa. XUMHUYECKast CBSA3b, €€ BHJIBI;
MEXaHU3MbI 00pa30BaHUs KOBAJIICHTHOH CBS3H.
Bonopoanas cBs3b

25.09

BaneHTHOCTE. BJIGKTPOOTPI/ILIaTeJ'IBHOCTB. CreneHb
okuciieHHs. BemecTsa MOJICKYJIAPHOI'O U
HEMOJICKYJIIAPHOT'O CTPOCHUA

2.10

[TonsiTHE O AUCTIEPCHBIX cucTeMax. MicTuHHbBIE 1
KOJUTOMTHBIE PacTBOPHL. MaccoBasi 10JIs BEIECTBa B
pacTBoOpe

09.10

KJ'IaCCI/I(I)I/IKaHI/IH W HOMCHKJIATYpa HCOPTraHUYCCKUX
coeauHeHMnH. ['eHeTHUecKas CBA3b HCOPraHNYCCKUX
BCUICCTB, PA3JIMYHLIX KIIACCOB

16.10




Knaccugukanus XuMHYECKIX peakuii B HEOPraHUIeCKOH
1 OpPraHUYEeCKON XUMHUU. 3aKOH COXPAaHEHUS MacChl

8 BEILIECTB; 3aKOH COXPAaHEHHUS U MPEBPAICHUS] SHEPTUH MTPU 23.10
XUMUYECKUX PEAKIUAX

9 Ckopoctb peakiun. OOpaTumble peakiui. XUMHUECKOe 6.11
paBHOBECHE

10 IpakTHyeckas padora Ne 1. «BiausiHue pazmuyHbIX 13.11
(hakTOpOB Ha CKOPOCTh XUMUYECKON PEAKITAN) '
DnekTponuTHieckas aucconuanus. [lorstue o

11 BoJIopoiHOM moka3zatene (pH) pactBopa. Peakmun 20.11
HOHHOTO OOMeHa. ['uaAponn3 opraHnyecKux u '
HEOPraHMYECKHUX BEIECTB

12 OKuCANTENEHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsTue 97 11
00 3IIEKTPOJIN3€E PacIyIaBOB U PACTBOPOB COJIEi '

13 KoutpoabsHas pa6ora 1 no pasaeny «Teopernueckue 412
OCHOBBI XUMM I
Mertainel, ux noJyioxxenue B [lepuoauyeckoii cucrteme

14 xuMudeckux 3neMmeHnToB . M. Menneneesa u 11.12
0COOEHHOCTH cTpoeHus aroMoB. O0mue pusndyeckue '
CBOICTBa METaJIOB

15 CruiaBbl METAIIIOB. DIIEKTPOXUMUYECKUN P 18.12
HaMpPsHKEHUH METaJIOB

16 XUMHUUECKUE CBOMCTBA BaXKHEUIIINX METAIIOB (HATPHIA, 95 12
KaJIui, KaJIbI[UH, MarHuii, allFOMUHAN) U KX COCTMHEHUHN '

17 XUMHYECKHE CBOMCTBA XpOMa, MEN U UX COETUHEHUI 15.01

18 XUMHUYECKUEe CBOMCTBA IIMHKA, JKeJe3a U MX COeIMHEHUM 22.01

19 IIpakTnueckas padora Ne 2. "Pemenue 29,01

OKCHICPUMCHTAJIbHBIX 3a/ia4 1O TCMC «MeTamie"




Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 XUMUYECKUX 351eMeHToB J[. 1. MenpaeneeBa u 5.02
0COOEHHOCTH CTPOEHHSI aTOMOB
®u3nyecKkue CBOMCTBa HEMETAIIOB. AJJIOTPOIIHS

21 HEMETAJIOB (Ha IpUMEpe KUCIOpoaa, cepbl, pochopa u 12.02
yriiepojaa)

22 XUMHYECKHE CBOWCTBA TAJIOTEHOB, CEPbl U MX COEAMHEHUN 19.02

23 XuMHYecKHe CBOWCTBA a30Ta, (hocodpa U UX COeTUHEHUN 26.02

24 XI/IMquCKI{e CBOMCTBA yriepoia, KpEMHHUS U UX 05.03
COCIIMHEHU I

25 [IpumeHeHne BaKHEHIINX HEMETAUIOB U UX COETUHEHUH 12.03
O060011eHre U cucTeMaTu3alus 3HaHu| 1o TeMe

26 «HemeTanmely. BerauciaeHus mo ypaBHEHUSM XUMHAYECKUX 19.03
peaKiuii ¥ TePMOXUMUIECKUAE PACYETHI

97 IIpakTuyeckas padora Ne 3. «Penienue 02.04
SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe "HemeTamibl'» '
Heopranudeckue v opraHn4ecKue KUCIOTHI.

28 Heopranudeckue u opraHmdecKue OCHOBAHUS 09.04

29 HToroBasi KOHTpOJIbHasI padoTa 16.04
AMdoTepHbIC HEOPraHUYECKUE U OPraHUYCCKHE

30 coeMHEHUS. [ 'eHeTHUecKasl CBsI3b HEOPraHUYECKUX U 23.04
OpPraHUYeCKUX BEIIECTB
Ponp xumuu B 06ecrieueHNH SK0JIOTHIECKOH,

31 SHEPreTUYECKOi U MUILEeBOM O€30MaCHOCTH, Pa3BUTUU 30.04
MEUITTHBI

39 [IpencraBienust 00 OOMIMX HAYYHBIX TPUHIIAITAX 208

MMPOMBIIIJIICHHOT'O TTOJTYYCHHUA Ba)KHEMIIINX BEIIESCTB




33

Yenosek B MUPC BCUICCTB U MATCPHUAJIOB

14.05

34

XHMHMS U 310pOBbE YEIIOBEKA

21.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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