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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepanbHOM  TrOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMush» B 00pa3oBaTebHBIX OpraHuzanusx Poccubickoit
Qdenepany, peanu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIO)keHUH «CTpaTerun pas3BuTHs BocnuTanus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1iel cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

Jnst peanuzanuu PaGoueld mporpaMmbl UCTIONB3YIOTCS YU€OHUKH,
PEKOMEHIOBaHHbIE K HCIOJIB30BAHHUIO B 00pa30BaTEIbHOMN IESITEILHOCTH B
o0pa3oBaTeIbHBIX OpraHU3aLMIX, PEAUTU3YIOIHUX 00pa30BaTEIbHbIE MPOTPAMMBI
CpelHero 00pa3oBaHUs U UMEIOLIUX IOCYIaPCTBEHHYIO aKKPEIUTALIUIO:

Xumus. 10 kmacc. ba3oBseiil ypoBeHb: YUeOHHK J1si 00111€e00pa30BaTeIbHBIX
opranuzanuii /O.C. I'abpuensan, U.I' Octpoymos, C.A. CnankoB — M.:
IIpocsemnienue, 2021. — 127 ¢.;

Xumus. 11 kmacc. ba3oBeiil ypoBeHb: YUeOHHK /1Sl 00111€00pa30BaTeIbHBIX
yupexaenuii / O.C. I'abpuensn, .I" Octpoymos, C.A. Cnaakos-M.:
[Ipoceemenune . 2023. — 127c.;

XUMHYECKOE oOpa3oBaHue, MoJIy4aeMoe BBIITYCKHUKAMH
001eo0pa3oBaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOH YacThl0 WX
obpazoBanHOCTH. OHO CIY)XHT 3aBEpINAOIIMM O3TAallOM peaju3alvu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHHMSA. OTH IIEHHOCTH KacaloTcs
MTO3HAHUS 3aKOHOB MPUPOJIBI, (OPMUPOBAHUS MHPOBO33PCHUS M OOIICH KYJIbTYPHI
YeJIOBeKa, a TaKXkKe OHKOJOTHYECCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
30pOBBI0O M TPUPOAHOM cpede. Peammsyercs Xumuueckoe 0Opa3oBaHHE



0o0yy4aroluxcs Ha YpoBHE CpeHEro o0IIero oopa3oBaHus CPeCTBAMHU y4eOHOTrO
npeaMeTa «XHUMHUS», CONECPKAHUE M TOCTPOCHUE KOTOPOTO OIPENCIICHbl B
mporpaMMe MO XUMHUHU C YYETOM crenuduKd HAyKu XUMUHU, €€ 3HAueHUus B
MO3HAHUU TPUPOJBl U B MaTe€pUaIbHOM >KU3HU OOIIECTBA, a TaKXKe C YYETOM
oOImMUX I1efled U TMPHUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obmiero oopaszoBanus B Poccuiickoit deneparium.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOjb B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI.
OnHa BHOCUT CBOM BKJIaJ] B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHMUS,
B CO3/IaHME LEJIOCTHOTO MPEACTABICHHUS 00 OKPY’)KaIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOJIEI U YEJIOBEKa, KOTOpoe (OpPMUPYETCS B XUMHHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MMPUMEHEHUSL.

TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XUMUS CTajla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOUMBIM YCIIOBUEM YCIEITHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha peIICHUue
MI00aMbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS 4YEJIOBEUYECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTMYECKON 6€30MacHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOmIMMU IENSIMH W HPUHIUIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOy4JaroImuxcs, HEOOXOAUMYI0 UM [UJIi  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLMYMa, MPOJOJIKEHHUS
o0pa30BaHus B PA3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnstonuMu — nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30BbIe  KypCehl —
«Opranuveckass xumus» U «OOmas u HeopraHudeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEpP>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH 10 HEOPTaHWYECKON XMMHH (C BKIIOYCHUEM 3HAHWMA M3 OOIeHd XUMUU) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYCHUU
mpeaMmera oOecreurnBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpyktypa comepkaHusi KypcoB — «Opranmdeckas Xxumus» u «OOmas u
HEOpraHWYeCcKas XUMHsS» cPopMUpOBaHA B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOXO/la K U3YYCHHIO Yy4eOHOTO Marepuasia ©u O0yCIIOBICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONpPEAEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YEeCKOW XWUMHHU BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHUS OPraHHYECKHUX
COCOMHEHUN, a TAaKXKE Ha YPOBHE CTEPECOXHMMHUYECKHX H IIIEKTPOHHBIX



MpeACTaBICHU O CTpoeHun BemecTB. CBefeHus 00 H3ydYaeMbIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCOUMHEHUH. B Kypce OpraHudeckod XUMHUM IIOJy4alOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs NMEpBOHAYAIbHBIC
MPEICTABIICHUSA O XMMUYECKON CBSI3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOMN peaKIiH.

[lon HOBBIM yrjaoMm 3peHHss B THpeaMeTe «XHUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YypOBHE OCHOBHOIO 00IIEero oOpa3oBaHus
TEOpETUYECKU Mareprall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHUYEeCKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIasi 1 HeopraHuyeckas
XUMUS» OOyYaromMMcsl MPEeAOCTaBIsA€TCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMUECKUX TMO3HIINH,
riy0oke TMOHATh HUCTOPUYECKOE M3MEHEeHHEe (YHKIMM 3TOro 3akoHa — OT
00001aro1Iel 10 00BACHAIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUMN O BaKHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKLUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 xmaccos
AJIEMEHTAMH COZEpKaHUs, WMEIOIMMU KYJIbTYpPOJIOTMYECKUI U TMPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHUHU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M IPaKTHYECKOMN
JESTENBHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K IIPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HMH(MOpMAIUI0 H
OPUMEHATh €€ Uil TIOTNOJHEHMS 3HAHWM, PEIICHUS WHTEIUIEKTyalbHbIX H
AKCIIEPUMEHTATBHBIX MCCIEIOBATEIBCKUX 3a/lad. B 1ejaoM copepkanue yueOHOro
npeamMera  «XUMHS»  JaHHOTO  YPOBHS  W3YYEHHS]  OpPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y 0O0YYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JJISI TOHUMAHHUS
¢mnocopckux wuaeH, TakUX Kak: MaTepUaJbHOE €JUHCTBO HEOPraHMYECKOro MU
OpPraHUYEeCKOr0 MHUpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb NPHUPOAHBIX SBIECHUA IyTEM OHKCIEPUMEHTA U
pellieHus MPOTUBOPEUYMI MEXJIy HOBBIMU (akTaMM U  TEOPETUYECKUMU
IIPEANOCHUIKAMH, OCO3HAHNE POJIM XMMUHU B PELIEHUU 3KOJOTHUYECKHUX MpoOIIeM, a
TaKXke MpolseM cOepeKeHUs] SHEPreTHUYECKUX PECypPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJOTHH U MaTEPUAJIOB.

B miaHe pemieHus 3agad  BOCIMTAHHS, pa3BUTHS M COLMAIM3ALMH
Oo0ydarolMxcs MPUHATHIE MPOTPAMMOM IO XMMHH TOAXOABI K OIpPEIeICHHIO
ColepKaHUsI M TOCTPOEHHs MpeAMeTa MpeAyCMaTpUBalOT  (OpMUPOBAHME
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH, UMEKIUX 0a30Bo€ 3HA4YECHHE A



pPa3IMYHBIX BHUJOB JESATEIBHOCTU: peIIeHHs NpoOieM, TOWCKa, aHajau3a u
00paboTku nHPOPMALMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUs OIbITa TPAKTUIECKOM
U HCCIENOBAaTENbCKON JeATeNbHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B IO3HAHHH
XUMUH.

B mnpaktuke mpenomaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00111eT0 00pa3oBaHusl, IIPU OMPEACICHUN
COJIEPKATEIbHON XapaKTePUCTHKU IeNiell H3ydeHHs TMpeaAMeTa HampaBlIeHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAWIIMOHHO TpHU3HAETCS (OPMHUpPOBAHHE OCHOB
XAMHYECKON HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTeTFHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJMYECKON TOYKM 3pEHHS TaKOH MOAXOA K ONPECICHUIO Leled H3yYCHHS
IpeaMeTa SIBIISICTCS BIIOJHE OMPAaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU MEISIMH HM3y4YeHHUS TpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCA:

o (OpMHUPOBaHHME CHCTEMBl XWMHUYECKMX 3HAHUH KakKk BaKHEUIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOUEBBIE MOHATHS, (yHIaMEHTATbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHE W TIOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XHUMHYECKUX pEaKiuid, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKUX SBIICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUIECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JACSITEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM IpPaBUI
0e301acHOr0 OOpaIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, comepxaTelibHas XapaKTepUCTHKA 1eJell U 3a/a4d U3y4eHUs
npeaMeTa B IMporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTHpPOBaHAa B COOTBETCTBHUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
OpernojaBaHUM  XUMUM B Oojblleld  cremeHHM  OTAaéres  MpeArnodYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHOM OpraHM3alliy, BIAJCIOLIET0 He
HA0OpOM 3HAHWH, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSMH aKTUBHOTO TOJNIYYCHHS 3HAHWUW W MPUMEHEHUS WX B PEATbHOU >KU3HU
JUTSL pEIICHUST TPAKTUIECKUX 3a/1a4.

B cBa3m ¢ oTMM mpu u3ydeHUHM TpeaMeTa «XHWMHS» JOMHHHUPYIOIICE
3Ha4YeHHE MPUOOPETAOT TaKKe IeJIM U 3a7a4uH, KakK:



ajanTanys oO0y4yaroIuXcsl K YCIOBUSM JUHAMUYHO PAa3BUBAIOIIETOCS MUDA,
dbopMupoBaHUE  HMHTEJUIEKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarOmUXCA  KJIIOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE [Jis1 Pa3IUYHBIX BHUIOB
JEeSATENbHOCTU: PEIlIeHUs MpoOJeM, MOUCKa, aHaiu3a U o0paboTKH HH(OpMaIuy,
HEOOXOJUMBIX JIJIE TPUOOpPETEHUs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIIO3HAHUM XHMHUHU, a TakkKe [JJs OIEHKH C TMO3UIUN
AKOJIOTUUECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
IPOIIECCOB Ha OPTraHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00yYaIONUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO PHUOOPETATh HOBBIE
3HAHUS M0 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIb30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHEC Y 00YUYAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMbI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYamomuxcsi yOEeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHWMHUHU, €€ BAXKHOW POJM B PEIICHUU TIOOATBHBIX TpoOsieM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEeHHUs] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3IO0POBBIO, a TaKkKe MPUOOPETEHHUS OIbITA
UCIIOJIb30BaHMS TOJTYYEHHBIX 3HAHWUW MJI TPUHATAS TPAMOTHBIX pEIICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B yuyebHOM mnaHe cpemHero oOmmIero oOpa3oBaHUs MPEAMET «XUMHUI»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
MPEAMETBD.

OO6miee 4rcIo 4acoB, OTBEAEHHBIX JIJISl U3YUYCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Heiento), B 11 knacce — 34 yaca (1 yac B Heiemio).

PaGouas mporpamMma mo XMMHH pPeaqu3yeTCsl ¢ HCIOJIb30BaHUEM O0OpYHAOBaHUS
nerckoro  TexHomapka «IIIKOJIbHBIM KBAHTOPHUYM», KOTOpEIif
MO3BOJISIET CO34AaTh YCIOBHS:

" JUIS PACHIMPEHUS COACPKAHUS IIKOJIBHOTO XMMUYECKOT0 00pa30BaHUS;



" s TOBBIIICHUS  TO3HABATEIBHONM  aKTHBHOCTHM  OOydYaromuxcs B
€CTECTBEHHO-HAYYHOU 00/1acTH;

" I pa3BUTHUA JHMYHOCTH peOEHKa B Tmporecce OOydeHUs XHMHUHU, €ro
criocoOHOCTeM, (POpMHUpPOBaHMS M YJIOBIETBOPEHHUS COLMUAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEeOHOCTE;

" s paboThl ¢ OAApEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMA WX Pa3BUTHUS B
pa3IMYHBIX 00JaCTAX 00pa30BaTEILHON, TBOPUECKON JEATETbHOCTH.

MartepuanbHo-TexHuyeckass ©0aza gerckoro TexHomapka —«llkonbHbIi
KBAaHTOPUYM» BKJIIOYaeT B cels 1udpoBble Jabopatropud W HaOOPHI
KJIACCHYECKOTO 000pyAOBaHUS JJsi TPOBEICHUS XUMHUYECKOTO MpaKTUKyMa.
JlanHoe oOOpymOBaHWE TpEIHA3HAYEHO JJs OpraHu3aluu yY4yeOHOH U
MCCIIEJIOBATEIBCKON EATEIHHOCTH IKOJIBHUKOB HA YPOKaX XUMHH:



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o KiaccupuKaluu OpraHuueckux BemecTB. HomeHkmnaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJIEHHE ¢ O0pa3laMyd OpPraHMYeCKUX BEIIeCTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYECKUMX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psa. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U NPONWIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOKCTBA (peakuus nonuMepusanuu). IloaydyeHne CUHTETHYECKOIro
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peakuuu TUIpUPOBAHUS, TajlOr€HUPOBAHUS, TUApaTallUH,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoeHue, usuyeckue U  XumMudeckue  ceoucmea  (peaxkyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKLUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnie 3agaun.

Brruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepxkamue opranu4ecKue CoeJHHEHHUA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUIICHIJINKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue It Ki1acca KUCJIOT, peakius dTepru(puKainum), MoIydeHHe U IPUMEHECHHE.
CreapuHOBas W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ICICTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel:  cocTaB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), okucinenune ammuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeoNI03bl.  Pu3nueckue U XHUMHUYECKHE CBOMCTBAa Kpaxmaina (THUIpOiu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIHIEPUHA C
ruapokcugom meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepKanue OpraHndecKue COeqUHEHMS.

AMMHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBa aMHHOKHUCIOT (Ha MpUMeEpe ThuinHa). buonorumueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpAlMsl, KAYECTBEHHBIC PEaKIIMU Ha OEJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALICHUMN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKUU OEIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaAMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XMMUHU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (pakT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOMIIMBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckue 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCKHe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHUX SJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHU M. Homenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPAILCHUS SHEPTUM TPU XUMHUYECKUX PEAKIIUSX.

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

DnekTponuTnyeckas auccornuanus. CuinbHbIE U ciabble anekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanus Taomui «llepuoauueckas cucrema xuMuueckux asnementoB [l. U.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEUHECHUM.



Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckonl cucteMe XUMHYECKHX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWE M OIKCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

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

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUsT U 3J0pOBbE YEIIOBEKA: IMpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIONAXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaAOIIOACHHE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHoMOTUA: XUMHUYECKasi TTPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

Pabouyas nporpamMa npuBefeHa B cooTBercTBUU ¢ DOOII, conepxanue peanusyercs B MOJHOM
o0beMe, pe3yabTaThl o0ecneunBaTces He Huke DOOIL.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTATOB OCBOEHUS MPOTPAMM CPEIHEro OOILEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOUIUMHUCS POCCHUMCKONW Tpa)KJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPaJUIINI 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HJleaJjaMU POCCHUICKOTO TPa)XIaHCKOTO OOIIECTBA, MPUHATHIMU B O0OIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TPAKTUYECKOW EATEITLHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHNAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUH ATUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3ybTaTaM TPYI0BOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
YCHENIHOTO TPpyJla H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSl CYIIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XMMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA y‘IG6HOFO npecamMeTa «XUMHUS» Ha
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcsl
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&TGHBHLIG, KOMMYHHUKAaTHBHBLIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCaJbHBbIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPHU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [l KJIacCU(PUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SABJICHUAX, GOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATENBbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAy4YHOI'O0 MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METO/IOB IIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HHPOpMaLMe: NPUMEHATh MeXnpeaMeTHble ((usuvyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY’KJae€MOIl TeMbl B XOJI€ AMAJIOTa W/UIU
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO UIIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOIHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xoJ1e 00CyXIeHHsI 1 OOMEHAa MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJAbTYpPbl  JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINe TMOHATUS (XUMHUYECKUH DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
paguKal, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtinepoBa, 3akOoH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€301MacHOM HCTOJb30BaHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHol, (opMalibIerus, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMH  XapakTE€pu30BaThb  COCTaB, CTPOEHHE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
IJIALEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAsl U YKCYCHasl KHUCIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIONB3YEMBIX B XUMHUU MPU U3YUCHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHSATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPABUIIA MOJIH30BAHUS XUMHUYECKOM
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpeBpaIeHUs OPTaHUYECKUX BEUIECTB IPU HATPEBAHUU, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWHU, I[BETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYJOBAHHWEM, TMPEACTABISATh PE3yJIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uHOpMAINIO, TIONy4aeMyK) U3 pa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYJOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] M MPEJOTBPALLEHUS KX BPEIHOrO BO3JIEUCTBUS HA OpraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHuid JI. bpaiins nms 3anmucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHUYECKMX  3HAHHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIH O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, METAJUIMYECKasi, BOJOPO/IHAS ), KpUCTAIUIMYECKAsl PEIIETKA,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconuanuu, nepuoaunuecknii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUM,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMatnueckyto HomeHkaTypy (IUPAC) u TpuBuanbHble HA3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs CO/A, IUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX pACTBOPAX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeaeiIéHHOMY KJaccy/Trpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(pOTEPHbIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHY IO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JieMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTteMbl
xuMHu4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
10 MEpUOJIaM U rpyimam llepuoanyeckon cucTeMbl XUMUYECKUX deMeHToB 1. U.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PAa3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYLIECTBOBAHUE TI'E€HETHYECKOW CBSI3M MEXIYy HEOPTraHU4YECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIUPOBATH XMUMHUYECKHE PEAKIUU TI0
pPa3IUYHBIM TpPU3HAKaM (YUCIY UM COCTaBYy pPEArupylolluX BELIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS 3JEMEHTOB, OOpaTHMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISTH YPAaBHEHUS PEaKIUW Pa3TMIHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yYUThIBast
YCIIOBHUS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(OpPMHUPOBAHHOCTh yYMEHUH TMPOBOIUTH PEAKIMH, TOJITBEPKIAIOIIHC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMUCCKHX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUA TOCPEACTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKkIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHelIHero Bo3aeictBus (mpunmui Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XMMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUH TPOBOJAUTH BBIYHUCICHUS C HCIIOIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO W3 yYaCTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NocyJloi M JTabopaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBI0  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlni,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamie»y u «HemeTannb») B COOTBETCTBUM C TMPAaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TMpaBUiia  SKOJOTHYECKU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
. bubnuotexa [JOK
1.1 CTPOCHUSI OPTaHNMYECKUX COCAMHEHUH A. 3 0 0
https://goo.su/lv65
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
bu6moreka [IOK
2.1 IT — 2 0 0
peAenbHbIE YTIIEBOAOPOIbl — AlKaHbI httns://400.5u/ V65
HenpenenbHbie yraeBoIOPOIbI: aTKEHBI, bubnuoreka [IOK
2.2 6 0 0
aJIKaJINCHBI, aJIKUHBI https://goo.su/lv65
bub OK
2.3 ApomMaTHYEeCKHE yTIIEBOIOPOIbI 2 0 0 htI;Isz?/I;Igss.zi /IL\I/ 65
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 0 1 bubnuoreka [JOK
' uX rnepepaboTka https://go0.su/1v65
Uroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kanue oprannvyeckue coeJuHeHust
bu6mmoreka [JOK
3.1 C . @ 3 0 0
HHpPTHL. FoCHoN https://goo.su/lv65
3.9 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1 bu6mmoreka [JOK
' Cnoxubie d3pUpsl https://g00.su/1v65
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bubnuoreka [IOK

33 YraeRo 3 https://goo.su/Iv65
Hroro mno pazueny 13
Pa3znen 4. A3oTcoaep:kamme oprannyeckue coeuHeHust
4.1 AMuHBI. AMHUHOKHCIIOTHI. benku 3 bubmmorexa LHOK
https://goo.su/lv65
Wroro mo pazneny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS
bu6moreka [IOK
A I1 .K .B 1
5 nactMaccel. Kayayku. Bojokna httns://d00.5u/IV65
bu6moreka [IOK
2 4 1
5 TOTOBasi KOHTPOJbHAs paboTa https:/q00.su/IVE5
Hroro no pazaeny 2
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11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenne atomoB. [leproanueckuii 3aKoH
P PHoA bubmmorekxa [{OK
1.1 u Ilepuoarueckas cucTeMa XUMHYECKIX 3 0 0
https://goo.su/Iv65
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOroo0pasue bubnuoreka [IOK
1.2 4 0 0
BEIIECTB https://goo.su/Iv65
bu6mmoreka [IOK
1. X 1 1
3 HMHACCKHE pearttin 6 https://goo.su/Iv65
Hroro no pazaeny 13
Paznea 2. Heoprannueckast xumusi
bu6mmoreka [JOK
2.1 M 6 0 1
CTaLIbl https://goo.su/lv65
2.2 Hemeramnsr 9 1 1 bubmorexa HOK
https://goo.su/Iv65
CBs13b HCOPraHMYECKUX M OPTaHHUYECKHIX bubmuoreka [JOK
2.3 2 0 0
BEILECTB https://goo.su/lv65
Uroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMHS U )KU3Hb 3 0 0 bubmotera [IOK
https://goo.su/lv65
3.2 Htorosas KoHTpoJbHAs paboTa 1 1 0 bubnuorexa [IOK
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https://goo.su/lve5

Hroro no pazneny
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