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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yueOHOro mpeamera «XuMmus» B oOpa3oBaTelIbHBIX opraHuzaiusx Poccuiickoi
Odeneparuy, peanu3ylolUMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpPaMMBI, U
OCHOBHBIX ToJIokeHu «CTpareruu pa3BUTHUsl BocmuTaHus B Poccuiickoii
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMPEACICHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYaIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBEpIIAIONIMM STalloM pealu3alid  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 WM TPUPOAHOW cpene. Peammsyercss XumMudeckoe o00Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CPEAHET0 001ero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHS», COJEpPHKAHUE U IOCTPOEHUE KOTOPOTO OMNpEAEieHbl B
mporpaMMe 1O XUMHUU C Y4ETOM CHenu(puKd HAyKdn XUMUHM, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0muXx I1enell W TPUHIUIOB, XaPAaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UI'PaeT 0coOyl0 poJib B
COBPEMEHHOW IMBWJIM3AlIMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/]JaHHUE€ IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OopMHUpYeTCsl B XMMUU Ha OCHOBE MMOHUMAaHUs



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3aAUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCHEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMM NEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM 1O HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHUM M3 OOIIed XUMHUH) U
opraHnyecko xumuu. @OpMHPOBAHUE AAHHON CHUCTEMbl 3HAHWI MPU U3YYEHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpOBaHA B MporpaMMe MO XWMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHUS OPraHUYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OUOJOTHYECCKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnYeckod XUMHUH MOJIYYarOT PpPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrjioM 3peHuss B mOpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YarolmuMCsl TMPEIOCTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOECHHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHHUIO B3aMMOCBSI3M XUMHUU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXEHUS K MpoLEccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U 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»  JIAHHOTO  YPOBHS ~ M3YyY€HHS  OPHEHTHPOBAHO  Ha
dbopMupoBaHuEe y 0O0YYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBICHUM IyTEM OKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmumane pemeHuss 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIHA3ALUU
Oo0y4arouxcs MPUHATHIE MPOTPaMMOM IO XUMHUU TOAXOABI K OIpPEIEICHHIO
COJEpKaHUS M TOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popmupoBaHHUE
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAYCHHE IS
pa3IMYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mpaktuke mnpenonaBaHus XMMUM KaKk Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHUs, IPU ONPEACICHUH
COJIepKAaTEeJIbHOM XapaKTePUCTUKH LEJIed HU3y4YeHHsl MpeaMeTa HamlpaBICHHEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MNpPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJIMYECKOM TOUKHM 3PEHMSI TaKOM MOAXOJ K OMNPENEICHHUI0 Leleil M3ydyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHM LEISIMH U3YYEHHS IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) IBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUU Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX pEaKIui, HEOOXOIUMBIX JJii TpUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJICHUEM  TPaBUII
6e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ stuM, conepkaTenbHasi XapaKTepUCTHUKa LEJIel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpenHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 0011€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpoM 3HaHUN, a (YHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSl peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu U3yYeHUH TNpeaMeTa «XHUMHS» JTOMUHUPYIOLIEEe
3HAaUEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4arlInXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHDPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYYarONMIUXCS  KJIFOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
NEATENIbHOCTU: PElIeHusl mpoOaeM, MOUCKa, aHalnu3a U 00paboTKu HH(pOpMaIUH,
HEOOXOMUMBIX [ TPUOOPETEHUs] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TakKxke ISl OIEHKM C TMO3UIUN



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

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOLIUXCs: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y O0YYAIOIINXCS ACCOLIMATUBHOIO M JIOTHYECKOIO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B  T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XUMHH, €€ BaXXHOW pOJM B PEIICHUU TIOOATBHBIX NpoOsieM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe NPUOOPETEHHS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETH.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENICH KIAaCCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILLEHUIO OPraHUYECKUX BEILIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHus W TOPEHHs), HaXO0XKAEHUE B MPHUPOJE, NOJIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallid, OKHUCJIEHHS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUH psl. ALIETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TraJloreHUPOBAaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD



apeHOB. ['eHeTHMdecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAMIUMHU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB MM MIPOIYKTOB PEAKIIUN ).

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpOIHBIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEakUus Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe W XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruapokcuom Meau(ll), oxuciaenme aMMmHuauHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxcugom wmenu(ll), B3aummoneicTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHble 3amaumn.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BELIECTBA WM NPOAYKTAa PEaKLMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIINN).

A3oTcoaepKalue OpraHuuecKue COeIMHEHUS.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMUYECKUE CBOMCTBA aMMHOKHCIOT (Ha HpuMepe TiauluHa). buonornyeckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuabl.

benkun kak mnpupoaHbIE BBHICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHasi,
BTOpUYHASsT U TpETUYHasl CTPyKTypa OeikoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHsI BEIIECTB M HX IPEBpallCHUIL:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALHMS U MOJTUKOHACHCAIHS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YrIEBOABI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMuueckud snemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX 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
(KoBaJIieHTHAsI HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie IeKkTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMudeckux snemeHToB J[. U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIHH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEaKIUHA, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. llonoxxenune meramnosB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atoMoB MeTasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrijiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00BbEMA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

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

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

YenoBek B MHpE BEUIECTB M MaTEPUAIIOB: BAXXHEWIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHSATUN, SBISIIOLIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHNUE, SIBJICHHE.



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

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

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

TexHoMOrMsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMEeTHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeaMera «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJACHHUSA, CIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommxcs M0 peaju3aiuy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

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

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIECHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3TUYHBIX BUJIOB YUYEOHOU NESATEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHUSI TOTO, UYTO JIOCTHMIKCHHUS HAyKH €CTh PE3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

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

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMINX 37J0POBBIO M KU3HU JIFOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUx BHAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM M0 XUMHUH;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MIPOIIECCOB HA COCTOSTHUE MIPUPOIHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOABI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYyJbTYPhI, PEHICHUH TJI00aIbHBIX MPOoOseM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEUIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHOM KHU3HH KaXKJIOro ujeHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEIMETHbIE) OOIEHAyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOMIOACHUE, H3MEPEHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUSA W YHHUBEpPCAJIbHBIC y4cOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

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

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYIMPOBATh W aKTyaJHW3HWpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEIISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSITUA U YCTAHABIMBATH MUX B3aUMOCBSA3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAcCHU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
IIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, INPUMEHEHUIO pPa3InYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypebl MIHTEpHETa), aHATUM3UPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MPEJICTABJICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTb;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HHPOpMalMe: NpUMEHSITh MeXnpeaMeTHble (duznueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Majora u/uin
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPH BBITIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATH TpejiaraeéMblii alropuT™M JACHCTBUN TpuU
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBIICHUU



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOITIOJIAralOINE TOHATHS (XUMUUYECKUU DJIEMEHT, aToM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paauKall, U30MepHusi, ©30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTrHYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOIH30BATh COOTBETCTBYIOIINUE MOHATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COSAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJIEIM MOJIEKYJl OPraHWYECKHX BEIIECTB I HJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YUYEHHBIX
OpraHUYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynme CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoi HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHUAIbHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
STWJICHTINKOJb, TIHIEPUH, (EeHON, (popmanbIeruy, ameTanbIeru, MypaBbHUHAsS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
dpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IUUHbBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIIUKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCyCHasi KHUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Colpbsi  (HEQTh, NTPHUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MepepaboTKU WU
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYZIOM M JTa0OpaTOPHBIM OOOpYJOBaHWMEM, a TakXKe MpaBWiIa OOpamieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHHMYeCKUX
BEIECTB, JCHATYpaIis OETKOB MPH HArPEBAaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yIbTaTh
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alucyh YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA XUBbIE OPraHU3Mbl OINPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOSHMsI Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS IPAKTHUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30ToI, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUN, (PAKTOJOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHWN BAKHEHIITUX HEOPTaHUUECKHUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISABISATh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U WX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJB30BATh XUMUYECKYI) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, Trami€Has
W3BECTb, HETaIIEHAs] U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOJHAs) B COCMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
WMOHHAs, METAJUTMYECKasi), XapaKkTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNPEICIEHHOMY KJacCy/TpyIime
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBbI
XxuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymnmnam llepuogmnyeckoit cucremMsl Xumuueckux 3imemMeHToB /. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXAY HEOPTraHMYECKHUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHUYECKHUE PEAKIUU II0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEINIOBOMY
3 dexTy peaknuu, U3MEHCHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, pACIlO3HABATH
OTIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEeaKIiU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJYYCHHS CEPHOW KHCIOTHI, aMMHakKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasl JIOJI BEIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEeaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEIIECTB, IPEBPALIEHUSI U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKXKe IpaBWja OOpaIleHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHHM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKHIM
HKCIIEPUMEHT (Pa3oKeHNEe MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIpEJICTICHHE CpEebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnd,
peakuu MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUu Ha CynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpPMAINIO, TONy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3/ICHCTBUS HA KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS H
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 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 mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J[. 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 Mertambl 6
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypest
1 [Ipeamer opraHn4eckod XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
IIPEICTAaBUTENN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoiHbIE NCTOYHUKY YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

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

16 KounTponbnas pabota no pazzaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BoopoaHas cBsi3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpaeru. AeToOH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

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

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MPOIIU3 CIIOKHBIX

3¢upos

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxwueiinne npeacTaBuTeNu: ri0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopcoaepxkaiime opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO11ast XxapaKTepUCTUKA a30TCOAEPIKALIIX
OpPraHUYeCKUX COeTUHEHUH /
Bceepoccuiickas npoBepouHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpraHMYECKUE COEIMHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

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

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYIIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COEAUHEHU. ['eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

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

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojiopoiHOM Tiokasarene (pH) pactBopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas paborta no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue pu3nvecKre CBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

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

20

HemeTtamnel, MX I0OJI0KEHHE B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauloB (Ha puMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'€HOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIMHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHHUN

26

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO




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

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa30BaHUsI

1

TeopeTnueckre OCHOBBI OPraHU4EeCKON XUMHH

1.1

CpopMHpPOBAHHOCTH TPEJCTABICHUNA O XUMHYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUM B TIO3HAHUU
SABJICHUN TIpUpPOAbl, B (POPMUPOBAHWUU MBIIUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM IJis
peleHuss TPAKTUYECKUX 3a7ad U IKOJOTHYECKH OO0OO0CHOBAaHHOTO

OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cperie

1.2

Bnagenune cucremMol XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIArafoIINe MOHSATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISpHas Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIN CKEJeT,
GyHKIIMOHATIBHAS rpyinmna, panukan, U30MeEpHs, HU30MEDPBI,
FOMOJIOTUYECKUN PpsAll, TOMOJIOTH, YIJEBOJIOPOJAbl, KHUCIOPOA- U
a30TCoJepIKaIMe COCTUHEHHUs, OMOJOTMYECKH AaKTHBHBIC BEIECTBA
(yrineBompl, KUpPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCJUHEHUS); TEOPUHU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHS OpraHuveckux BemiecTB A.M. Byrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU, (PaKTOJIOTHUYCCKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, TOJIYYEHHH H OE30MacHOM
WCIOJIb30BAHUM BAXKHEHIIUX HEOPraHWYECKHMX M  OPraHUYEeCKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSITHUI,  YCTaHAaBIMBATh WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATUS MPH OMNHMCAHUM COCTaBa, CTPOEHUSA U

npeBpameHI/Iﬁ OpPraHUYCCKUX COE€OUHECHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XHUMUYECKYIO CHUMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaII€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUi, HU3rOTaBIUBaTh MOJIEIH MOJIEKYJ OPraHUYECKUX
BEUIECTB Ul WIIKOCTPALUU UX XUMHUYECKOTO U NPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATh  IPUHAJICKHOCTD
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (YriieBOJIOPOIbI,
KUCIIOPOA M a30TCOACPKAIINe COEIWHEHHS, BBICOKOMOJICKYJISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIIATh BUABI XHMHYCCKON CBS3H B

OpPraHUYECKUX COEAUHEHUSIX (OJUHApHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh yYMEHUS TNPUMEHATH: IOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux semects A.M. byriepoBa s 00bscHeHUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MAaCChbl BEIIECTB

YrneBo1opobl. Kucnoponconep:xamue u a30TCoJIepKaIne

OpPraHNu4€CKUC COCANHCHM . BI;ICOKOMOJ'ICKy.TISIpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAHHOCT, YMEHHUM TPUBOJIUTH TPHUBHAIBHBICE HA3BaHUSA
OT/ACIBbHBIX OPTaHUYECKHX BEMIECTB (PTHIICH, MPOIMMICH, alleTHJICH,
STWJIEHTJIUKOJb, TIULEPUH, (QEeHOJ, (QopMallbIeTrull, areTaabIerus,
MypaBbUHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJEHMHOBas KHCIOTA,
CTeapuHOBasi KHUCJOTa, III0OKO3a, (pPYKTO3a, Kpaxmal, IeJIi03a,

TJTUITAH )

2.2

ChopMHUPOBAHHOCTh YMEHHH XapaKTepPU30BaTh COCTaB, CTPOCHHE,
bu3nYeCKue M XUMHUYECKHE CBOWCTBA THIMYHBIX IPEJICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpONWIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, 3TAHOJ, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHHAsE U YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJUITI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUSA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBS3b
MCKAY THUIITMYHBIMU NpeACTaBUTCIIAMUA Ppa3JIMYHBbIX KJ1aCCOB
OpraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKHUX

peakuuii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOJHOTO ChIPbsI (HEPTh, IPUPOIHBIN ra3, yroib), COCOObI UX

nepepa60TKI/I 1 NPaKTUUICCKOC MPUMCECHCHUC ITPOAYKTOB Hepepa60TKH

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTONAaX HAYYHOTO IMO3HAaHUA, UCIIOJBb3YCMbIX B XUMUHN NIPHU U3YUCHUU




BEIIECTB U XUMHUYECKUX SIBJICHUM (HAOIIOJAEHUE, HU3MEpPEHHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 NPUHSATUS PpEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHWJIA  ITOJIb30BAHUS
XUMHUYECKOM TMOCYI0M M J1abopaTOpHBIM O0OpYyAOBaHUEM, a TaKkKe
npaBWia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU

11O BBIIIOJTHCHHUIO na6opaToprlx XUMHWYECKHUX OIIBITOB

3.3

CpopMHpPOBAaHHOCTH YMEHHUM TJIAHUPOBATH M BBITMIOJTHATH XUMHUYECKUN
AKCIIEPUMEHT (TPEBPAIEHUsI OPraHMYECKUX BEIIECTB MIPU HarpeBaHUU,
NIOJTy9eHUE THIIEHA W M3yYeHHE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIUH
OpraHnu4YeCKUX BCUICCTB, ACHATypanus 0eJIKOB Ipu HarpCBaHuMU,
OBETHBIC PCAKIINHU 66J’IKOB) B COOTBCTCTBHU C IIpaBHJIaMHU TCXHUKHU
0e30MacHOCTH TpHU OOpalleHUMH C BEHIeCTBAaMU U JIaOOPaTOPHBIM
000pyTI0BaHHEM; NPEACTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMeHTa B (OpMe 3alHucCHd YpaBHEHHH COOTBETCTBYIOIIHUX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

3.4

ChopmMupoBaHHOCTb YMEHUII TPOBOAUTH BBIYUCIEHUS 110 XMMHYECKUM
ypaBHEHUSAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
POJYKTa PEeakLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB HUJIM IIPOAYKTOB peaKI_II/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyH0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa MmaccoBoi nHpOpManuu, ceTb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHUU COOIMIOAATH MpaBUIa HSKOJIOTHUYECKU
1eecoo0pa3Horo MOBeIEHUsT B OBITY W TPYIOBOM JEATEIHHOCTH B
LENSIX COXPAaHEHHS CBOErO 370POBbS M OKpYXKAIOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OpPTraHU3MBI
OTpeaeNEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[MAK (mpenenbHO JOMYyCTUMOM  KOHIEHTpAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHBIIEHUS W TPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHEro o01ero 0opa3oBaHus




pe3yJbTara

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnanenne cuCTEMOM XMMHMYECKMX 3HAHUW, KOTOpAas BKIIFOYAECT:
OCHOBOIIOJIATAIOLME  TMOHATUA  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHUCIICHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHash Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUECKass pEUIETKa, THUIIBI XWMUYECKUX peaKui
(OKMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs]  JTUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS AIIEKTPOJUTHYECCKON auccormammu, [lepuoauueckuii
3akoH [[.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNyYEHMM U 0€30MaCHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JesATebHOCTH

YCII0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX MOHITHM, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHUM CTPOEHHSI U CBOMCTB HEOPraHHUYECKUX
BEUIECTB U HMX IMPEBpAIICHUN; BBIABIATH B3aUMOCBS3b XMUMHUECKUX
3HAHUM c MOHSTUSIMU u MPEJICTaBICHUSIMHU JIPYTUX

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

Bnagenue OCHOBHBIMHM METOJdaMU HAay4YHOI'0 TI0O3HaHHA BCHICCTB U
XAMHYECKUX  SIBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJIETTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ Oonpeac/siTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJBJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
COoCTaBa, BHU] XHUMHYECKOU CBA3U (KOBaJ'IeHTHaH, HOHHAas,
MCETAJIMYCCKas, BO,Z[OpO,[[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaH, MOIJICKYJIApHAsA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ ONPCACIIATh XapaKTECP CPCAbl B BOJHBIX

PacTBOpPAX HCOPraHMIYCCKUX COE€IUHEHUI

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(I)I/II_II/IPOBaTB XUMHNUYCCKHE
pCaKkiuu 1o pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BEIIECTB, TEINIOBOMY OJ(PQEKTy peakiuu, HU3MEHEHHUIO CTeneHel




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I peaKkunm, Y4aCTHUIO

KaTaau3aTopa)

1.7

ChopmMupoBaHHOCTE YMEHHH  COCTABJSTh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPAaBHEHUS PpPEaKLIMM
MOHHOTO OOMEHA, YUUTBIBAS YCIOBUS, TIPU KOTOPHIX OTH PEAKITUU UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUH MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONINE
KAQUECTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEIECTB,
pacmno3HaBaTh OMBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakuit

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH

XMUMHUYECKON PEeaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpuaIMn Jle [latennbe)

OO6mrast 1 HeOpraHU4ecKass XUMUS

2.1

CdopMHpPOBaHHOCT, YMEHHMH pacKpbiBaTh cMbici [lepuomudeckoro
3aKO0Ha A.N. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO,  OOBACHUTEIbHYIHO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCT YMEHHI XapaKTEpU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XuUMHYeckuX »dnemMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux osnemeHToB JI.M. MenzaeneeBa, HCHONIB3YA
HNOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTAIH», «IHEPrETHUECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAUMHEHUU MO MepuojaM U rpynmnam

[Iepronnueckoii cucrembl XuMu4eckux aneMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOIMCTBA HEOPraHMUECKUX BEIUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYIIECTBOBAHHWE  TEHETHYECKOH  CBS3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMONIBIO  ypaBHEHUI

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHO CTb YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHAJIICKHOCTD

HEOPraHMYECKUX BEILECTB MO MX COCTABY K OIPEACIEHHOMY KIIACCY




(rpynne) coeaAMHEHUH (IMPOCTHIE BELECTBA — METAJIbl U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHUH HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY
UL cocTaBiieHHsT (OpMYJT BEIIECTB M YPaBHEHHUH XUMHUYECKUX
peakuuii, cuctemarnueckytro HomeHkiarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeUIecTB (yrapHblii ras,
YIJIEKUCHBIA ra3, aMMMakK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHUHM XapakTepu3oBaTh (ONMUCHIBATH) OOILIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHbIX KIACCOB,
NOJATBEPXKJIaTh  CYIIECTBOBAHME  TE€HETUYECKOM  CBS3M  MEXIY
HEOpraHMYeCKMMH  BEUIeCTBAaMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOHATH XUMHUECKHI
IKCIIEPUMEHT (pa3lio’KeHUE TMEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUHU
KaTajau3aTopa, ONpefesieHue Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCATbHOTO HWHAMKATOpA, BIUSHUE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKIMH Ha Cynb(art-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pPELIEHHE OSKCIEPUMEHTANbHBIX 3a/Jad IO TeMaM
«Meramnbel» u «HemeTanibsl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0e30MacHOCTH TpHU OOpalleHMH C BeulecTBaMH U JabOpaTOPHBIM
00opynoBaHuEM; MIPEJICTaBIISATh pe3yabTaThl XHUMHYECKOTO
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIHUX

peaKHI/Iﬁ n q)OpMYJ'II/IpOBaTL BBIBOIbI Ha OCHOBC 3THUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBWiIa MOJb30BAHUS
XUMHUYECKON TOCYION M J1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTEpHUu30BaTh XUMHUYCCKHUEC
IMPOLECCChI, JICKAINNUEC B OCHOBC IMPOMBIINIJICHHOTO IIOJIYUYCHUSA cepHoﬁ
KHUCJIOTBI, aMMHAaKa, a TaKiXcC C(l)OpMPIpOBaHHOCTB Hpe)ICTaBJ'ICHI/Iﬁ 00
O6H.[I/IX Hay4YHBbIX IMpUHOHIIAX u OKOJIOTHYCCKHUX np06neMaX

XUMHYCCKOTO IMPOU3BOJICTBA

XUMHS U )KU3Hb. PacyéTrl

3.1

ChopmupoBaHHOCTh TPECTABICHUNH O XUMUYECKOW COCTaBISIOLIEH

CCTGCTBGHHOH&y‘-IHOfI KapTWUHbl MHpa, POJIM XUMHUU B T[IO3HAHHUU




SIBJICHUWA TPHUPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYpPBI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKUX 3a7a4 W HIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cpesie

3.2

ChopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COONIIOAATh TIPABHJIA DKOJIOTHUYECKH
1e1eco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B
LEIAX COXPAaHEHMs] CBOETO 3JI0pPOBbS M OKPYKAIOIIEW INPUPOJHOMN

cpenbl

3.4

Oco3HaBaTh ONMAaCHOCTh BO3JCHMCTBUS HA JKUBBIE OPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTe
Ha TIpuMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS WX BPEITHOTO

BOS}IGﬁCTBI/IH Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHpOBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TOHSITUS «MaccoBasi JIOJi BELIECTBAa B PacTBOPE,
OOBEMHBIX OTHOLIECHWHM Ta30B MPH XHMUYECKUX PEAKIMSIX, MAacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOUIUX B pPEaKIUU BEIECTB,
TeI1oBoro 3¢ @dekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUSA SHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

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

coenquHenni A.M. byrnepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMHYECKasi CBSI3b B OPraHUYECKHUX COCOUHEHUSAX — OJWHApHBIE U KpAaTHbBIE

cBs3u. [IpencraBienne o knaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBo1opoibl

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MpOCTEHIIne
MPE/ICTaBUTENIM allKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peaxiuu

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

2.2

ANIKEHBI: cOCTaB H CTPOCHHUC, TOMOJIOTHYECKHI pAa. OTHIEH U IPOIMUIICH —
HpOCTGﬁH.IPIG MMpEACTAaBUTCIIN AJIKCHOB!: (bHSH‘lGCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKHI/II/I THApUpPOBaHUA, TaJJOrCHHUPOBAHUA, THUApaTallikd, OKHCICHHUA U

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankaauensl: OyraaueH-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeHIIne
XMMHUYECKHEe CBOWCTBa (peakius noaumepusanun). [loyueHrne CMHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THAPATAINN,

rOpeHI/IH), IMOJIYYCHUC U IIPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTasB, CTPOCHUC, (I)I/I3I/I‘ICCKI/IC u XUMHUYCCKHE CBOMCTBA (peaKLII/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIydeHUC H IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOpPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[TpupoHbIe UICTOUHUKH YTIeBO10po10B. [IpupoHbIil ra3 u nonyTHbie HETAHBIC




ra3el. HepTh u €€ mpoucxoxaenue. CrocoOsl mepepaboTku HEPTH: MEPETOHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), muponus. [IpoaykTsl mepepaboTku
HeTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH M B ObITYy. KaMmeHHBINH yroiab u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeMHEHMs

3.1

[IpenenpHBIE OJHOATOMHBIE COUPTHL. METaHOJ ¥ 3TAHOJ: CTPOCHHUE, (hPU3NIECKHe
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJOopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMHU CHUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HAa OpPraHU3M YeJOBEKa.
MHoOroaToOMHbI€ CIUPTHL. DTUJICHIJIMKOIb U TJIULEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METalaMH,
KayecTBEHHasl peakiusi Ha MHOToaTOMHbIe CrUpThI). JlelicTBHE Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTPOEGHHWE MOJEKYNbl, (u3nueckue W XUMUYECKUE CBOMCTBA.

Toxcuunocts penomna. [lpumenenue dhenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBospl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIIBI).
I'moko3a — mpocredmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIbI,
¢duznueckre U XuMU4Yeckue cBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHayHBbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBIeHHE,
Opo’KeHHEe TJIOKO3bl), HAXOXKJEHUE B TMPUPOJE, MPUMEHEHHE, OMOJOrHYecKast
pouib. dotocuHTe3. PpyKTO3a Kak M30Mep IIIH0KO3bl. Kpaxman u nemntono3a Kak
npupoaHeie nosmMepel. CTpoeHHwe Kpaxmana U Heinoio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/B, Ka4YCCTBCHHAA pCAKIUA C I/IO,Z[OM)

A30Tconep>1<anme OpPTraHU4YC€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCAMHCHUA. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonorundeckoe




3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benkn Kak INpuUpOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. IlepBuyHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBA OEIIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALIUY, CPEIHSS MOJIEKYIISIpHas
Macca. OCHOBHbIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COEIUHEHUH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4EHHMs] BELIECTB U HX [PEeBpaLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HonyquI/Ie CHHTCTHUYCCKOI'0 KaydyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUHN 37eMeHT. AToM. SIapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTHyeckre YpOBHH, MOAYPOBHU. ATOMHBIC opOUTay, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeesieHns dJIEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHASA KOHPUTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMudeckux aneMeHtoB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XUMUUYECKUX OJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEUIECTB MO TpyHnaM U MepHoJaM.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BCIICCTBA. XuMu4deckas CBsA3b. BuIbl XHUMHYECKOM CBS3HU
(KOBaJ'IeHTHaH HCMIOJIAAIpPHAsA W IOJIIpHasA, HWOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06p830BaHI/I$I KOBAJICHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBI U TOHOPHO-aKLENTOPHbIH). BonopoHas cBs3b

1.4

BanentHOCTSD. 3J'ICKTpOOTpI/II_IaTeJILHOCTB. CrelieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO W HCMOJICKYJIIPHOTO CTPOCHUA. 3aKOH IIOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPUCTAITNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCH_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremMax. McTuHHBIE U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0JIs1 B€IICCTBA B




pactBope

1.6

Knaccugukanus HeopraHmueckux coequHennii. HomenkiaTypa HeopraHu4ecKux

BCIICCTB

1.7

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

3aKOH COXpaHCHUA U PCBpAICHUA SOHCPTUHU ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsSIHME XuMH4YecKoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

DnekrponuTHdeckas aucconuanus. CunbHbIe W ciabble nmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIas, HeﬁTpaJ'IBHafI, IeJI04Has. PeaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenne HemeramnoB B [leprogudeckoii cucreMe XHMHUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTpoeHHUs aToMoB. dusmdeckue

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

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEphbl, a30Ta,
docthopa, yrimepoga W KpEeMHHUS) U HX  COCAMHEHHH  (OKCHJOB,
KUCJIOPOJICO/ICPKAIIMX ~ KUCJIOT, BOJOPOIHBIX coeauHeHui). [IpuMenenue

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

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JIOYEK
aTomMoB MeTayioB. O0me dpuzndeckue cBoiicTBa MeTauioB. CIiaBbl METAILIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHYECKUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalHWi, KaJbIUH,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >Kele30, Meab) U uX coeauHeHuiud. OOmiue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAaJIJIOB B 6BITy N TCXHUKC

2.5

I'enetnueckas CBA3b HCOPraHN4YCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3TTUIHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFI/I‘-IGCKOI71, BHGPFGTHHCCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOWULIUHEI. Ilonsatue o HAaYYHBIX MCETOJaX ITO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XHEUIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIBbHBIE MAaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHayibl ISl AJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKHUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHUsi W 3/I0pOBbE YEJIOBEKAa: IIpaBWja WCHOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TTACHOTO UCTIOJIL30BaHUS TIPEIapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'.E. Pynzutuc, ®@. I'. ®enpaman Xumus 10 k. yue6. g obmeodbpa3oBarenbHON
mKoJibl 6a30BbIl ypoBeHb. M. [Ipocsemenne 2020
I'.E. Pymzutuc, ®. I'. ®enpaman Xumus 11 . yue6. s

o01reoOpa3zoBaTeabHOM KOl 0a30BbIN ypoBeHb. M. [IpocBemenue 2021

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

O .C. T'abpuensn, U.I'.OctpoymoB, «O01mas XuMusi B TecTax, 3aja4ax,
ynpaxkaeHusax. 11 kimace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KonTtponbHbie 1 IpoBepoUHbIe paboTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kacc:
Hacronpnas kaura quis yaurens». Hacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OctpoyMoBa «3agauu 1o XUMHUHU U
crocoObl ux pemrenus» - M.: «JIpodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbie IJIaHbl IO y4€OHUKY

O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumunm 11 xmace», - M.:
Ok3ameH, 2019r.
9.9. O.C.T'abpuensH, N.I'.octpoyMoB «XMMUYECKHI IKCIIEPUMEHT B 11koJie 11

kiace»; - M.: Ipoda. — 2019 roa.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.chemnet.ru I'azeta «Xumus» u calt 15 yuurens «51 uny Ha ypox
XUMUH

http://him.1september.ru Equnas xomnekius LIOP: [IpeqmetHast KomieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcrepuMeHThl: Xumus. Komekius Poccuiickoro o61eodpa3oBaTeIbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mikoJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckas XuMus: dJICKTPOHHBIA yIeOHUK TS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: AJEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTkpbITbIH KOJUIe K: Xumushttp://www.chemistry.ru



I[I/ICTaHL[I/IOHHaH OoJIMMIIaga 110 XuMHH: TCHCKOMMyHHKaHHOHHBIﬁ

o0OpazoBaTeabHBIN IpoliecC.
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