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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETo o0Iero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DengepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpenmeTa «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepany, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OMNPENEICHUIO
oO1mielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM OTallOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe o00Opa3oBaHUE
00y4aroUIMXcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHUs CpPelCTBaMU y4eOHOTrO
npeaMera «XuMus», COJAEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMme 1O XUMUU C YYETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUM TIPUPOABI U B MaTepUANbHOM KM3HM OOIIECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUIpaeT 0coOyIo posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpPUPOABI U YEJIOBEKa, KOTOpPOe (POPMUPYETCS B XMMHM HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAOUIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOU KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa obOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
00aIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOW,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmMMH TEASIMU M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu  IpeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIe  KYpPChl  —
«Oprannueckass xumusi» U «OOm@as M HeopraHuyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIeld XUMHH) U
opraHnyecko XxumMuu. @OpMHPOBAHUE JAHHON CHUCTEMBI 3HAHUW NPHU U3YYCHUU
npenMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa coaepkanusi KypcoB — «Opranmueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B MporpamMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO Yy4eOHOTrO MaTepuaia U 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM HA  ONPEAEIIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUU CTPOEHUS OPraHUYECKHX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuHn BemecTB. CBeneHUss 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckol XWMHHM MOJIYYarOT PpPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs MEpBOHAYAIHHBIC
MPEACTABICHUS O XUMHYECKOHN CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrjioOM 3peHus B mpeamMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHMSI O BEHIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydaromuMcesl MPEJOCTaBIsAETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0o)ke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOMIENH U TPOTHOZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEpKAHUSA, HUMEIOIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XUMHHU C
OPYTMMH HayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TIONOJIHEHHMS 3HAHWM, pEIICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1einom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  yPOBHS  M3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI /I NMOHUMAaHUSA
dunocopckux uuel, TakuxX Kak: MaTepUallbHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKOoro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUN IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXKAy HOBBIMH (aKTaMH U  TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJOTHYECKUX MPOoOeM, a
TakKe TpobsieM cOepekeHHs] YHEPTETHUYECKUX PECYPCOB, CBIPhS, CO3/aHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, Pa3BUTHS W COLUANM3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI U TOCTPOEHHUS TMpeaMeTa MpeAycMaTpuBaroT (OPMHUPOBAHHE
YHUBEPCAIBHBIX Yy4YEOHBIX JCHCTBUH, UMEKOIMHUX 0a30BO€ 3HAYEHUE JUIA
pa3IUYHBIX BHJIOB JIE€ATEIBHOCTH: pEIIEHUs Ipo0sieM, IIOMCKAa, aHalu3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U MUCCIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke npenojaBaHHWs XUMHUM KAaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH ONPeAeICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
MIEPBOCTENICHHONW 3HAYMMOCTU TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIpEAMETA ABJISIETCS BIIOJHE ONIPaBIAHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMHM ILEJISAMH U3YYECHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXAaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX pEaklHi, HE0oOXOIMMBIX JUIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUEM  TMpPaBUI
0e301acHOro oOpaIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Iele U 3a7a4 Uu3ydeHus
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpefHero obmiero oOpazoBanus. CeroaHs B
NpernojaBaHud XMMUM B OOJbIIEH  cTenmeHW OTAAETCS  IPEANoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepKaHusi OOydeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO HE
HAOOpoM 3HaHUU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUs 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL pEeIICHUs] TPAKTUIECKUX 3a/1a4.

B cBsi3u Cc 3THM TpH U3YYEHHH TpeaMeTa «XHUMHS» JOMUHHUPYIOIIEe
3Ha4YeHUE MTPUOOPETAIOT TAKHUE LIEJIH U 33]]a4H, KaK:

ajganTanys oO0y4yarlIuXcsl K YCIOBUSM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO I'PAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONMIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JIs Pa3IMYHBbIX BHUAOB
JESITEeIbHOCTU: pelIeHus mpobiieM, MOUCKa, aHaiu3a U 00paboTku mHPOpMaIuH,
HEOOXOMUMBIX [ TPUOOPETEHUs] ONbITa JEATeIIbHOCTH, KOTOpash 3aHUMAacT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OIEHKH C MO3UIUH
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaOIIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKAa W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TMPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHUYECKOMU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaKHOW pOJM B PEHICHUU TJIOO0ATBHBIX MpobieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHMS TOJYYCHHBIX 3HAHWUW JJI TNPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B ydyeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
06a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEIIECTB W MaTepUasioB. Teopusi CTPOEHUS] OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYKTypHBbIE (POPMYIIBI
OpPraHMYeCKUX BEIIECTB. [OMoJIorusa, u30Mepusi. XUMHYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSX — OJJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTWyecKas) W TPUBHAIBHBIC Ha3BaHUS
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
O3HAKOMJICHHE ¢ oOpaslaMyd OpPraHMYECKMX BEIIECTB W MaTepuallaMd Ha WX
OCHOBE, MOJICIMPOBAHHUE MOJEKYJ OpPraHMYEeCKHMX BEIIECTB, HAONIONECHHUE W
OMMCAHUE IEMOHCTPALMOHHBIX OIMBITOB MO MPEBPALIEHUIO0 OPIraHUYECKHX BELIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTJIMBaHKUE U TOPEHNE).

Yriaesogopoabl

AJIKaHbl: COCTaB W CTPOEHHUE, TOMOJOTHYECKHM psAa. MertaH u >TaH —
NPOCTEHIIINE TPEACTABUTEIN ajJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKAECHUE B MPUPOAE, MOJyUYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTHIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuud TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakiuusi nojaumepuszauuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKHUM Psifl. ALIETUIICH
— MpPOCTEUIIUNA TPEeACTAaBUTENb AJIKHUHOB: COCTaB, CTpOeHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMu THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
TOpPEHHUs] ), TOTYYCHUE U TPUMEHEHHUE.

Apenbl. benson: cocrtaB, crpoeHue, (U3UYECKHME M XUMHYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U HMpUMeHeHue. 10.1yox:
cocmas, cmpoeHue,  @usuueckue U  XuUMUYeckKue  ceolicmea  (peaxkyuu
2aN02eHUPOBAHUs U HUMPOBAHUsL), noayyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOJAMH, IPHUHAMICKAIUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITY. KaMeHHbI!
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M PpE3HHBl, KOJUIEKIHMU
«Hedpte» u  «Yroap», MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE STUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boluncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kammue opraHnyecKkue coeMHeHus

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U OTaHOJIa HA OPraHU3M YeJI0BEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklHsi Ha MHOrOaTOMHbIE cnupThl). JledicTBue Ha
Opra’usM 4esoseka. [I[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

@deHoN: CTPOCHHME MOJEKYNbl, (U3UYECKHEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHEe CBOWCTBA (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, peaklus dTepUPHUKAIIK), TOTyYeHUE U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MpPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, Kiaccu@uKauMs ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). ['moko3a — npocTeinii MOHOCaXapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (PU3MYECKHME U XUMHUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE C
ruapokcuom meau(ll), okucineHue aMMHadHbIM pacTBOpoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXICHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemrnonosa kak npupoaHsle noauMepbl. CTpoeHHE Kpaxmania U
Henono3bl. Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAs pEeaKUus C HOJIO0M).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOMI0JIEHHEe M OIUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcugoMm wMeau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUIEPUHA C
ruapokcuom menu(Il)), anpaernnos (oOKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemau(ll), B3ammoneicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaumn.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NPOJAYKTa PEAaKLUH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WJIN IPOAYKTOB PEAKLIIH).

A3zoTconepxkalie OpraHMuecKue COeINHEHNUS.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIOT (Ha IpHMepe INIMIMHA). buosmornueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHEHHd. IlepBuunas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XMMHYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalllsl, KaYeCTBEHHbIC PEAKIINH Ha OENIKU.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
HaOJII0/ICHNE U OMHCAHUE JIEMOHCTPAIIOHHBIX OIBITOB: J€HAaTypalus OeIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNHN, CPEAHAS MOJIEKYJIApHAas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COECIWHEHUA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE C o0pa3laMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3HU.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YUYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYIIECTBISETCS 4YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUM, TaK U IOHATUH, SABIAIOLIUXCA CUCTEMHBIMU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiacCU(UKALUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJAEIUPOBAHUE.

@®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIE, TOILIUBO,
peCcypeBl.

TexHonorusi: NUIIEBBIE MPOAYKTBI, OCHOBBI pPALMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIperapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AToMm. Sapo aroma, U30TONBL. IJIEKTPOHHAs
00o0yI0uKa. DHEPreTuYecKre ypoBHU, MOJYPOBHU. ATOMHBIE OpOWTaNH, s-, p-, d-
snemMeHTbl. OCOOEHHOCTU pacHpeiesieHUusl AJIEKTPOHOB MO OpOUTANsAM B aTroMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYypaIisi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoANYECKOro 3akoHa U lleprmonnueckoil cuCTEMBbI
xuMu4decknx anemMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX WMH TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHre NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHYECKOM CBS3HU
(KoBaJieHTHAs] HEMOJISIpHAS W TMOJIIPHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). Bopopoanass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o aucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPaHEHHUSI MAcChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIHIX.

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

DnekTponuTnyeckas aucconuanus. CuibHbIE U clia0blie aneKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaabHas, IIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanus Tabmui «llepuonuueckas cucremMa XuMU4Yeckux 3yemeHToB [[. U.
MeHnneneeBay, U3y4eHHE MOJEICH KPUCTAUNIMYECKUX PEIIETOK, HAOIIOICHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja00OPAaTOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HWOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM  YHUCIE
TEPMOXUMHYECKHUE PACUYETHI, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJISL BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B llepuoamueckorn  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dbochopa, yriepoga W KpeMHUSI) U HUX  COoeAUHEHUM  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHECHHH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUI.



Meramisl. llonoxxenue meramioB B llepuoanueckon cucteMe XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JOUYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa mMeTamuioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJbLIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O6mue crnocoObl MmomyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHHUIA:
U3y4YeHUEe KOJUJIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOJIIOJCHUE M OMNHCAaHWE JACMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHHUS C PAacTBOpaMU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEIIECTB UMEET IIPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OecrieueHUM 3KOJIOTHUYECKOM, HEPTreTHUYECKOW M THUIIEBOM
0€301acHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnennss o0 OOMMX HAYYHBIX NPHHIUIAX  ITPOMBIIIIICHHOTO
MOJYYEHHS BAXKHEUIIINX BEIIECTB.

UemoBek B MHUpPE BEIIECTB M MaTEpHUATIOB: BAXXHEUIIUE CTPOUTEIIbHBIE
MaTe€pUalibl, KOHCTPYKIHOHHBICE MATEpPHUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUNIbl JJIs AJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKHUE U MUHEPAJIbHbBIC
ya0OpeHus.

XuMHSI U 3JI0pPOBbE YEJOBEKA: IPAaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiIa OE30MMaCHOTO HCIIOIB30BAHUS MPENapaToB OBITOBOM XMMHUU
B OBCEHEBHOM KU3HH.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwmWed u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 HCIOJIb30BAaHUE KaK
OOIMMX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK ¥ TIOHATHH, SBISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIC TMOHSTHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TeOpHus, aHauu3, CHHTE3, KIacCu(ukaius, TepUOIUIYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEHTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaTBI, TOPHBIE ITOPOJIBI, TOJIC3HBIC HCKOTIAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPEerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUajIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMEeTHbIM H TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHEr0 OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO0.

B cooTBETCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o01iero oOpa3oBaHUs BbIJICIEHBI CIICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH LEJIOCTHON
CUCTEME XUMHUUYECKOr0 00pa3oBaHUs;

HaJIM4YME TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOPa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JEATEITHLHOCTH
oOydJarommXxcs M0 peajn3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIIKY;

MPEACTAaBICHUS O COIMAJbHBIX HOpPMax W MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH NIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU JEeATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHUKEHUS HAYKH €CTh Pe3ybTaT
JUTMTENIBHBIX ~ HAONMIOMCHUHN, KPOMOTJIHMBBIX JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IMOJIYYEHHU M TOCIEAYIOIIEM
aHanu3e mH(OpMaIMK O TEePEOBLIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelmecTBaMH B OBITY,
[MOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUSs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM H  JAPYrUX BHAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBIECHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YyUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUH;

YBaXEHUSI K TPYNY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAJIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3alid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOr0 BOCIIMTAHMS:

AKOJIOTUYECKHU 1I€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMYECKUX MPoOJeM, BIMUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOU CPEJIb;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHH XUMHH IS
pELIeHUs] BOIPOCOB PAIMOHATIBHOTO MPUPOJONOIB30BaAHUS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOJArONMPUSITHBIE YKOJIOTHUYECKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHUYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENIbHOCTU HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIIBHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

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

NOHUMAaHUS CHEeUU(PUKHM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €AUHCTBE MPUPOJbI U YEIOBEKA, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUHM NpoOJeM COXpPaHEHHUS
MIPUPOJIHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXHOM pOJU B
CO37aHUM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOW, DYHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI
YCHEUIHOTO TPpyAa U DHKOJOTMYECKH KOMGMOPTHOM >KU3HM Ka)KJOTO 4YJeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXAIOUIEro MuUpa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eN1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 IOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAHUUA IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B Pa3IMUHBIX chepax MpodhecCuOoHATbHOU
NEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHUS Y4eOHOTO mpeameTa «XuMUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYMMBbIC INIE: dhopmupoBaHUs MHPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHaAyYHbIEe MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHElU(UKYy METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEUIECTBO, SHEPIrUsl, SBJICHUE,
Ipoliecc, CUCTeMa, Hay4HbIN (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEpCaJIbHBIE Y4eOHBbIC NeHCTBUS (IMO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISTUBHBIC), o0ecreunBaIoIne dbopmupoBaHue (G yHKIIMOHATBHO M
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIINHM O0YJaIOUXCS;

CIIOCOOHOCTH 00yYaronuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXJIUCIUTUIMHAPHBIE, MUPOBO33PECHUECKUE 3HAHHUS M YHUBEPCAJIbHBIC y4eOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIHHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMU.

OsBaanenue YHUBEPCAJIbHBIMU Y4eOHBIMH MO3HABATEJIbHbIMU
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSTEILHO  (OpPMYIHMPOBATH W aKTyaJHW3HUpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

OmpeAeisaTh LENH JeSITEAbHOCTH, 3ajJaBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C NOCTABJICHHBIMHU ETSAMU;

HCTIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICJISATh XapaKTEpHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJI1 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

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

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMs] B PacCMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOILIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMHUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakIuu — TPU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BaHHBIE MOJICJILHBIE TTPEJCTABICHUS 1JIsI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIe0BaTEIbLCKUE IEHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIEIOBAHUS, UCTIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHMS M  IMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
npolecca, CaMOCTOATENBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJCIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METO/I0B NO3HAHUSL.

3) padora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKAHHUs, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTEpHETa), aHATU3UPOBATH MHQPOPMAIUIO PA3NIMYHBIX BUAOB U (hopMm
MPEICTABIECHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTHUBOPEYUBOCTH;



(opMynHpoOBaTh 3aMpPOChl U MPUMEHITH Pa3IMYHbIE METOAbI IIPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOTO TUIIA;

OpUOOpeTaTh ONBIT MCMOJIb30BAHUA HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (QOopMy  NpelcTaBIeHUs
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeACTBa Npu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYECKUE) 3HaKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIATHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHHUKATHBHBIMU J1€CTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXAaeMOM TeMbI B XO/€ auajiora u/min
JTUCKYCCUM,  BBICKAa3pIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yNbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIHPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX MCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NEeATENIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBATH MPEIJIAaraéMblii aJIrOpUTM JEUCTBUHA TPU
BBIMIOJIHEHUH Y4E€OHBIX M HCCIEIOBAaTEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ ¢deKTUBHBIN cnoco0 HMX pemeHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetrHbie pe3ysibTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSI»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallEHHAs), MOJb, MOJISIpHas
Macca, MOJSPHBIM OO0BEM, YIIEPOAHBIM CcKeneT, (YHKIMOHAIbHAS TpYIINa,
paauKall, U30Mepusi, U30MEPhI, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEP)KAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUHU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByrtnepoBa, 3aK0OH COXpaHEHMsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXKalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBaX, COCTaBe, IOJYYCHUH U
0e30MacHOM HCIOJIb30BAaHUU BAXXKHEHIIMX OpPraHMYEeCKUX BEIIECTB B OBITY H
IPAKTUYECKON 1eITebHOCTH YeJI0OBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE IMPU3HAKU TMOHATHM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINUE MOHATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUI OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPTaHWYECKHX BEIIECTB ISl MIUTFOCTPALIMHM HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne COoeAuHEHU (yrieBOAOPOAbI, KHCIOPOJ | a30TCOAEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), J1laBaTh UM Ha3BaHHS IIO
cucremarnueckoil HoMenknatype (IUPAC), a Takke mpuBOIUTH TpUBHUAILHBIE
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOpMalIbIETHa, aneTaibJeTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTE€apUHOBAsl KUCJIOTA, TII0K03a,
dbpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MNPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh  YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHUYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEHOJI, aleTalnbleru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmal, [1eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEPepabOTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WIH MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMbIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JeHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XWMHYECKHWE 3HAHWUS JJIsI TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCY/IOM U Ja0OpaTOpPHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuia OOpalIEHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHSMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTyUYCHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEILIECTB, JIeHaTypauusi O€JIKOB MpPHU HArpeBaHUU, I[BETHHIE PEaklHu OEJIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHUKHA OE30MacHOCTH TIpU OOpamieHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHUYECKOTO0 HKCIEpPUMEHTa B (OpMe 3almucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMUUECKYIO
nHpopMalMIO, TMOJYy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmaiuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  IpaBUiia  DKOJIOTHYECKH
1eJecO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXKaIoIIEed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, NMOHMMas cMbici nokazarens [IJIK, mosicHATh Ha mpumepax CrnocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUST HUX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJIO0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISE  CIEeNbIX U CIa0OBUIALIMX OOYyYaroUUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHHYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOH  COCTABIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU  MBIIUICHHS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUHYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIMINE TIOHATUS (XUMUUYECKHUU SJIEMEHT, aToM, HM30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTATM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEICHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTALUIMYECKAs peniéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XUMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CUMBOJHMYECKHUU SI3BIK XHMUH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHYECKUX SBJICHUN, (DAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIHHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATh XapaKTEpPHbIE MPU3HAKU TOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BATh XUMUUYECKYI) CHUMBOJIMKY IS
cocrtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMUaK, rami€Has
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/IA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAsI, METAJUTUYECKasi, BOJOPOHAs) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKOM PEMIETKM KOHKPETHOr'O BeIlecTBa (aTOMHas, MOJICKYJIsIpHAs,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OINpeaeiaEHHOMY KJacCy/TpyIime
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOJUYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudyeckux sneMmeHToB J[. M. MenpaeneeBa, ucrnonap3ys MNOHIATHUSA «S-, p-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX BJIEMEHTOB U MX COCAUHECHUU
0 reproaam u rpynmnam llepuoguueckoit cucteMbl XUMUUYECKUX 3ieMeHToB . U.
Menpeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T€HETHYECKOW CBSI3M MEXAY HEOPraHWYECKUMU
BEIIECTBAMU C IMIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCHU(PHUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBy pPEAarupyrollnX BEIIEeCTB, TEIIOBOMY
3 dexTy peakuuu, U3MEHEHHIO CTETIEHEW OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKkIny, y4acTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN PpPa3TUYHBIX
THUIIOB, TOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(OpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBIM COCTAaB pAa3JUYHBIX HEOPTraHUYECKUX BEIIECTB, PACHO3HABATh
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBHUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIMK OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYECKHE ITPOIIECCHI,
JieXKalue B OCHOBE MPOMBIILICHHOTO TMOJYYEHUsS CEPHOM KUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUMCICHUS C HCIIOJIb30BAHHEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XMMUYECKUX PEaKlMsX, MacChl BEUIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(QekTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChI
BEIIECTB, PEBPAIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TOJIb30BAHUS XUMHUECKOU
ocy/Iol W jJabopaTopHBIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WMHCTPYKIUSMHU IO BBHIMOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa30oKEHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
ONpEeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBI0 YHUBEPCAIBHOIO
WHUKATOpa, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOUN PEaKIinu,
peaknuu MOHHOTO OOMEHa, KAayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIIEHUE IKCIEPUMEHTATBHBIX 3a/1ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBHUU C TpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEeHUH C BEMIECTBAMHU M JTAOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ITUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHWH KPUTHYECCKH aHAITU3UPOBATH XUMUUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyH0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IUEIAX
COXPAHEHHUsS] CBOETO 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CcHocoObl yMEHBIIECHUS H
MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CHENbIX U CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaitns s 3anvcu XUMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznen 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YrIeBOIOPOIbI — AJIKaHbI 2
29 HenpenenbHbie yriieBoIOpOIbI: AIKEHBI, 6 1
AJIKaJUEeHbl, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U 3 |
UX mepepadboTKa
Hroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeJuHEHUs
3.1 Cruptsl. DeHon 3
39 Anbnerunsl. KapOOHOBBIE KUCTOTHI 7 1
CrnoxHble 3¢upbl
33 VYrnesoapl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coeMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

5.1 [Imactmaccel. Kayaykn. Bosokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMma XUMHUYECKUX 3
anemenToB J. . Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertanbl 1
2.2 Hemeramnbl 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus u Ku3Hb
3.1 XUMMS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX
coequHenuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHHU A

[IpencraBnenne o KiaccuHuKaIum
opraHuveckux Bemniects. HomeHkmatypa
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB

AnKaHBI: cOCTaB U CTPOCHHUE,
TOMOJIOTHYECKUI paa

Mertan u 3TaH — OpocTeuIme
MIPE/ICTaBUTENIH aJTKaHOB

AJIKEHBI: cOCTaB U CTPOCHHC, CBOIMCTBa

OTUJIEH U IPOMUJIEH — MPOCTEHIINE
MPEACTABUTENM AIIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
STWJIEHA U U3yYEHHUE €0 CBONCTB

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
CUHTETUYECKOTO KaydyKa U Pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psiji. ALIETUIICH —
MPOCTEUILINI MPEACTABUTEIIb ATIKUHOB

1 Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHOB

13 ['enernueckas cBs3b YIiI€BOJAOPOJIOB,
MPUHAJIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoiHbIE NCTOYHUKH YIJIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

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

16 KountponsHas pabota no pasaeny
«YTaeBoaopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHol. BonopoaHas cBs3b

18 MHOroaroMHble CIUPTHIL: STHUICHIIUKOJIb U
CJIULEPUH

19 @DeHoM: CTPOCHHUE MOJIEKYIbI, (PU3NYECKUE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpaeru. AeToH

71 OHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnoxHbie 3()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOsIN3 CII0KHBIX
3¢upoB

26 Kupsr: runponus, mnpuMeHEHHE,
Ouosorudeckas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwueline npenacTaBuTeNu: riaoK03a,
dbpykTo3a, caxapo3a

)8 Kpaxman u niemnono3a Kak mpupoIHbIe
TTOJIMMEPHI
KonTtponpHas padoTa no pasueny

29 «Kucnopojacoaepkaiiyue OpraHu4ecKue
COEIMHEHUS

30 AMMWHBI: METHJIAMHWH U aHWJIHNH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHM4eCcKUe COCANHEHHU S, UX
Omosiornueckoe 3HaueHwue. Ilentuapl

1 benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

1 OCHOBHBIC IOHITUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OcHOBHBIE METOIBI CHHTE3a




[InacTtmaccel, KaydyKd, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoubHbie
padoTsI

IIpakTH4eckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHUYECKHUX 3yieMeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XuMHu4ecKux djementoB /.M. Meneneesa B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BCIICCTBA. Xumuaeckas CBA3b, eé
BHbBI; MCXaHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BOI[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HoMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukams XuMIHUECKUX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DJeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tokasarene (pH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KounTtponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux nosoxkenue B [lepuoanueckoit
cucTeMe XuMuieckux anementos /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndyecKre cCBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METAJUUIOB (HATpUH, KaJui, KaablUi, MarHui,
AIIOMHUHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMA, MEIU U MX
COCIMHEHUN

18

XUMHYeCKHe CBOMCTBA ITMHKA, JKeJie3a U UX
COeTUHEHNN

19

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

20

HemMmeTtamnel, MX IOJ0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKUe CBOMCTBA HEMETAIIIOB.
AnnoTponus HeMeTauloB (Ha pumepe
KHCJIOpoa, cepsl, (hochopa u yriepoaa)

22

XHUMHYECKUE CBOMCTBA FaJIOTEHOB, CEPhI M X
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHre BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHHE U CUCTEMATU3ALINS 3HAHUN IO




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

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

28

KonTtponsHas padota o TeMam «MeTaibiy
u «Hemeramibny

29

HeopraHquCKHe 1 OPraHUuvYCCKUEC KUCIOTHI.
HeopraHquCKHe 1 OPraHruvYCCKUC OCHOBAHUA

30

AmboTepHbIe HEOpraHU4YeCKHUe U
OpraHWYeCcKHe CoeqUHEHUs. | 'eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponb xuMuu B 00ecIieueHuH YKOJI0THYECKOH,
SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[Ipencrapnenus 06 0OIMMUX HAYYHBIX
MPUHIMIIAX TPOMBIIUICHHOTO IMTOTYYeHUs
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCIICCTB U MAaTCPHUAJIOB

34

XuMus 1 3A0POBLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







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

* Xumus / 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 xknace/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3natenbeTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POII






