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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpenHero ooOmiero oOpa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccuiickoii denepanuny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
deneparbHON 00pa30BaTEBHON MPOTPAMMBI CpPEAHETO 001Iero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaeparbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
deneparuy, peau3yIoOMUX OCHOBHBIE OOpa3oBaTeIbHbIE MPOTpaMMBbl, U
OCHOBHBIX ToNoXkeHn «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoin
®deneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OMpPENCICHUIO
oOuielt crpateruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs 00YYalOIIUXCSl CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnenrtyanbHbie monokenus ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMs, pPe3yJbTaTOB OOy4deHUss W TPeOOBaHMA K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MoJTy4yaeMoe BBIITYCKHUKAMU
o0mreo0pa3oBaTeIbHON OpraHU3AIMK, SBJISETCS HEOTHEMJIEMOM YacThI0 WX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpIIAIONIMM OSTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOUYEBBIX IIEHHOCTEH, MPHUCYLIUX
LIEIOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHUsA. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJIoBeKa, a TakKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M TpUPOAHOW cpene. Peammsyercs xumudeckoe 0Opa3oBaHHE
o0yyJaroImmxcsi Ha YpOBHE CpeIHEero 00IIero 00pa3oBaHus CPeACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHUE KOTOPOTO OIpEJeieHbl B
nporpaMme MO0 XMMHUHU C YYETOM CHenu(PUKA HAyKU XUMUU, €€ 3HAYCHHUS B
NO3HAHUU TPUPOJBI U B MaTepUATBbHOM >KM3HU OOILECTBA, a TaKXKe C Y4ETOM
o0IUX IeJed W TMPUHIUIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccuiickoit denepanumn.

XUMHUS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE I[EJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YEJIOBEKAa, KOTOpoe (POpMHUPYETCS] B XUMHH HAa OCHOBE NMOHHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPa, OCO3HAHUS B3aMMOCBSI3M MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JaCTSAMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C APYTUMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIOBUEM YCIICIITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3ujJiaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHHE
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOMMM UEASIMH W TMPUHIMIAMU CPEJAHETO OOIIEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM I  BbIpAaOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLUMYMAa, HPOJOJDKCHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3AHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocTaBnstomiuMu  TipeAMeTa «XUMHs»  SABISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOlas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWW 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHHWM U3 OOIIeH XUMHUHN) U
OpraHn4eckor xumuu. @opMUpOBaHUE JaHHOU CUCTEMbI 3HAHWUW NPU U3YyUYECHUU
npeaMera O00ecreyrMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

CrtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» copmupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJIX0/la K M3Yy4YEHHMIO Y4ueOHOro wmarepuajiia U 00yCJIOBIICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBaKOTCS Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXHUMHUYECKMX H  DBJIEKTPOHHBIX
MpeACTaBICHU O cTpoeHur BemiecTB. CBeneHUsT 00 U3yyaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECCKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnueckod XUMHM IOJyYarOT pPa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs NEPBOHAYAIbHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUYECKOW PEAKIINU.

[logq HOBBIM yraOoM 3peHUs B TMpeaMeTre «XUMHs» 0a30BOrO ypOBHS
paccMaTpUBaeTCs M3YyUYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOpPETUYECKUIl MaTepuan U (PAKTOJIOTMYECKHE CBEJICHHUS O BEIIECTBAX U
XUMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckKas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3UIIUH,



rIIy0oKe TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA OSTOr0 3aKoHa — OT
0000111ar0111eH 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHWN O BaXKHEHMINIMX BEIIECTBAaX, UX COCTaBe, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jJomnojHsercss B Kypcax 10 um 11 kiaccos
AJIEMEHTaMH COJEP’KaHUsI, WMEIOIUMH KYJIbTYpOJIOTHYECKUH U TMPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHUMHUHU C
JIPYTUMH HayKaMH, PACKPBIBAIOT €€ pOJb B IMO3HABATEIHPHOW M TPAKTUICCKOU
JESITEIBHOCTU 4YEJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IIPOIECCy
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOsemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATh WH(POPMAIHIO U
OpUMEHATh €€ I TIOTIONHEHUs 3HAHWM, pPEIICHUS WHTEIUICKTYalbHBIX W
AKCIIEPUMEHTAJIbHBIX MCCIEeI0BATENbCKUX 3a/1ay. B 11enomM conepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPHUCHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUISI TIOHUMAHHUS
¢bunocodckux MAeH, TakuX KakK: MaTepUalIbHOE €IMHCTBO HEOPTaHUYECKOro U
OpraHMYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTpOEHHEM, II03HABAEMOCTh TMPUPOJHBIX SBICHUNA MYyTEM OSKCIEPHUMEHTa W
pEelIeHUsT TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMd U TEOPETHUYCCKUMU
MIPEANOCHUIKAMH, OCO3HAHUE POJI XUMHUHU B PEIICHUH SKOJOTUYECKUX MPOOIieM, a
TaKKe Mpo0JeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS W COLMATU3AIMH
oOy4Jarommxcss NPUHITHIE MPOTPAMMOM IO XUMHUHU TOJXOJbl K OIMpPEACIICHUIO
Collep)KaHUsl M TOCTPOEHHUs TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUM, UMEKOIUX 0a30BO€ 3HAYEHUE s
pPa3TUYHBIX BHJOB JEATCIBHOCTH: pEHIeHUs MpoOjeM, IOWCKA, aHaih3a |
00paboTku nHGOPMAIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEA0BATENIbCKOM JESITeNIbHOCTH, 3aHMMAIOIEd BaXKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, MPU ONPEICTISHUH
CoJlep KaTelIbHOM XapaKTepUCTUKH LIeNied HM3Yy4YeHHs MpeaMeTa HarpaBlIeHUEM
MEPBOCTENIEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESITEIPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIUYECKON TOUKHM 3PEHHS] TaKOW MOJIXOJ K OMNpENEICHUI0 Lenell H3ydeHus
MIpeIMETa SBISICTCS BIIOJIHE ONIPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEISMH W3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (¢opMHupoBaHHWE CHUCTEMbl XMMHUYECKMX 3HAaHUM Kak BakHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOUeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOEHHUE f3bIKA HAayKH, YCBOCHHUE W IMOHUMAHHE CYIIHOCTH TOCTYIHBIX
000011IeHNA MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C MCTOpHUEH
UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MpUOOpeTeHus
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SBJICHUMH,
MMEIOIKX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XUMHUYECKOIO JSKCIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMU.

Hapsiay ¢ atuM, conepkaTesibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4eHHUs
MpeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME CpeJHero oodimiero oopa3zoBanus. CerogaHs B
NpenoJlaBaHul  XUMHM B OOJiblIEH  CTENEHW OTHAETCS  NPEANOYTEHHE
NPAKTUUYECKOH KOMIIOHEHTE COJEp)KaHus OOydYeHHUs, OpPUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliu, BIaJICIOLIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHMUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U MPUMEHEHUS UX B PEAbHOU KU3HU
JUTSL pEILICHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM OpH U3YYEHHHM NpeaAMeTa «XHUMHS» JOMUHHUPYIOIIEEe
3HauUEHUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4H, KaK:

afanTamnus 0O0y4arolMXCsl K YCIOBHSM JIMHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAMOTHBIX
pElIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalHsIX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

dbopmupoBaHre y OOYyYalOMUXCS  KJIIOYEBBIX HABHIKOB  (KITHOYEBBIX
KOMIIETEHIIUI), HMMEIOINX YHHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IMYHBbIX BHUIOB
NEeSTENbHOCTU: PEellleHus mpoOsieM, MOUCKa, aHaliu3a U o0paboTku uMHpopmanuwy,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe JUIl OLEHKA C IO3HIMM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U PUPOAHYIO CPELY;



pa3BUTHE II03HABATEIBHBIX HHTCPECOB, MHTEIUICKTYyaJbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBHH C )KM3HCHHBIMU MOTPEOHOCTSMH, MCIIOIH30BATh
COBpeMEHHbIC HH(DOPMAIIMOHHBIC TEXHOJOTHH IS IIOMCKA W aHaIu3a yYeOHOW W
HAyYHO-TIOMYJIIPHOM MH(POPMAIIUH XMMHUYECKOTO COJICPIKAHMS;

(dhopMHpOBaHUE U Pa3BUTHE Y 00YYAIOITUXCSI ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOTIOIaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHKPOBAHUU U IMPOBEACHUU XHMHUYECKOTO
HKCIIEPUMECHTA;

BOCIIUTAaHUE Yy OOydJarommxcs yOSKIEHHOCTH B T'yMaHUCTHYECCKOM
HaIpPaBJICHHOCTH XHMHH, €€ BaXXHOW pPONHM B PEIICHWU TI00aTbHBIX MpOoOIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUSI YHEPTETUIECKUX PECYPCOB U
COXpPAaHCHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHONIICHUS K TPHPOAEC U CBOEMY 3J0POBBIO, a TAKXKE MPHUOOPETCHUS OIBITA
UCIIOJIb30BAHUS TMOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHHNA B
CUTYaITUsX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM mmiaHe cpenHero ooOmero o0pa3oBaHUS TPEAMET «XUMHUS»
0a30BOT0 YPOBHS BXOJHUT B COCTAaB MpPEIMETHON 00nacTu «EcTecTBeHHO-HayUYHBIC
PEIMETBI».

OO0miee yncIo 9acoB, OTBEAEHHBIX TSl U3YUCHUS XUMUH, HA 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBiser 68 dacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYEeCKON XMMUHU

[IpeagMeT oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEepHANOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. ByTtieposa, e€ ocHOoBHBIE Mo0KeHUsA. CTpyKTypHBIE (DOPMYJIBI
OpraHWYeCcKuX BelecTB. [l'omonorus, wu3omMepus. XHUMHUYECKas CBA3b B
OPraHNYECKUX COCIUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o kiaccupuKaluu OopraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHCTeMaThyecKas) W TpUBUAIbHBIE Ha3BaHMS
BAKHEUIINX MMPEICTABUTENEH KJIACCOB OPTrAaHUYECKUX BEIIECTB.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MPEBPAILCHUMN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OPraHMYECKUX BEIIECTB, HAONIOJCHHE W
OMMCAHNE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILIEHUIO0 OPraHUYECKUX BELIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUM psia. MeTraH U 3TaH —
NPOCTEHIITINE TPEACTABUTEIN alKaHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TOJyYCHUE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI Psf. DTUIEH U MPOMUJIEH —
NPOCTEHIIINE TPEACTABUTEIN AaJKeHOB: (PU3WYECKUEe W XHWMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINN ), TOJYyYECHUE U IPUMEHECHHUE.

Anxanuensl: Oyranuen-1,3 u metunOyramaueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHre CMHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM Psill. ALIETHIICH
— TMPOCTEHIINIA TPEICTABUTENb AQJIKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHMS, TaJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHHUsI ), MOJTyYCHUE U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, ¢uzNUeCKMe M XHUMHUYECKHE CBOMCTBA
(peakIuu raJoreHUPOBAaHUS U HUTPOBAHUS), TIOJNIYUCHHE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuyeckue U  XumMuyeckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAJICKAIIUMU K
Pa3IUYHBIM KJIACCAM.

[IpupoaHbie MCTOYHUKU YTIAEBOAOPOAOB. IIpupoaHbiii ra3 W MOMyTHBIC
Hedrsaple Ta3pl. Hedth u e€ mpomcxoxnenne. CrocoObl mepepaboTKu HEPTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUHM, KaTAIUTUYECKUM), NHpoiau3. I[IpoayKTbl
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib U MPOAYKTHI €T0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MpEeBpalleHUN:
O3HAKOMJICHHME C O0Opa3lamMu IIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Hedptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJloreHONPOU3BOJIHBIX, TPOBEJCHNE NPAKTUYECKON PabOThl: MOJyYEHUE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluucinenuss 1o ypaBHEHHIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM ITPOAYKTa PEAKIUMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHus

[IpenenbHple OQHOATOMHBIE COHUPTHL. MeETaHOI MW O3TAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (PEakUMyW C AKTUBHBIMM METaJIaAMH,
raJIor€HOBOJOPOAAMH, TOpPEHUE), NpHUMEHEHUE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIAaMH CITIUPTOB. J{elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHble€  COMPTHL. OJTWICHIJMKOIb W TIIMLEPHH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UICIOYHBIMH
METaJUlaMH, KaueCTBEHHas pEaKUuus Ha MHOTOaTOMHbIE cHUpThI). JleiicTBue Ha
OopraHusM yenoBeka. [ [puMenenune rmuueprHa U 3TUIEHTIIMKOJIS.

@deHo: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenne penona.

Anpnerunpl U kemouvl. DOpMaNBIAETHN, ALETAIBIACTHA:  CTPOEHUE,
¢u3znyecKkue U XUMHUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJIICHMUS,
KayeCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCYCHAasl KHCIIOTBI: CTpO€HHE, (PU3MUECKUe U XUMUYECKHE CBOWCTBA (CBOMWCTBA,
o0mue Uil Kjacca KUCIOT, Peakiys 3Tepu(puKalum), MOJy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTENIU BBICHIMX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEUCTBUE.

Crnoxuple >(QHUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3GupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonorunueckas
POJIb JKUPOB.



VYrneBoael: cocraB, KiaccUpUKalnMs ~ YriaeBogoB  (MOHO-, JU- H
noyincaxapujibl). ['JIF0K03a — MPOCTEHIIIMI MOHOCaxXapu: OCOOCHHOCTH CTPOEHUS
MOJEKYJIbl, (U3UYECKHME U XUMHUYECKHE CBOWMCTBAa (B3aUMOJCUCTBUE C
ruapokcugom Menu(Il), oxucienne aMmmuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJICHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemironos3a kak npupoaHbie noauMepsl. CTpoeHHe Kpaxmania U
ueono3bl.  du3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (TUIIPOJIH3,
KaueCTBEHHAs PEAKLIUSI C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M WX MPEBpallCHUN:
MPOBEJICHUE, HAOIIOJICHUE U OINMUCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJIECHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(Il), B3aumoneiicTBUE Kpaxmallia C HOJOM),
MIPOBEICHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOU KHCIIOTHI.

PacuérHble 3anaumn.

Bbluucinenuss 1o ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTa PEaKIMU MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcozepxalue OpraHn4eckue COeJUHEHMUS.

AMUHOKHCIIOTHI KaK aM(OTepHble OpraHuyYecKue coeluHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHCIJIOT (Ha mpuMepe TuiHMHa). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mNpuUpoAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallksl, KAYECTBEHHBIC PEaKI[MK Ha OCIKHU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MpEeBpalleHUM:
HaOJII0ZICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JACHATypaIlus OCIKOB MpU
HarpeBaHMM, IBETHBIC PEAKIIUU OEJIKOB.

BrbicokoMoJiekyJIIpHbIE COeTMHEHM S

OCHOBHbBIE TOHSATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3AIUU, CPEAHSS MOJICKYIISIpHAsS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MpEeBpalleHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanusa MexXnpeaQMETHBIX CBSI3€M NPU U3YYEHUHU OPTAaHUYECKON XMUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK W MOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOT'O I[UKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIaccUuUKaIus, NEPUOJUYHOCTb, HAOIIOJCHUE,
M3MEPEHUE, IKCIEPUMEHT, MOCIHUPOBAHUE.

®usuka: wmaTepusi, DdHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIeKyIa,
HSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BELIECTBA, (M3NUECKUE BEIUUUHbBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOJIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMble, TOILIMBO,
peCypChlI.

TexHosmorusi: MNUIIEBbIE MNPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIINE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPEMApPaThl, MaTEPUAIIbl U3
MCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMUHU

XUMHUYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAsS
000JI0uKa. DHEPreTUUecKre ypOBHU, TOJYPOBHH. ATOMHBIE OpOUTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUsl 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Teprnonnueckuit 3akoH u [leproanyeckas cucTreMa XMMUYECKUX SJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEepUOAUYECKOr0 3aKoHA U llepmoamueckoil cucteMbl
xumuueckux aneMmeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM W TIEPHOIAM.
3HavueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemiecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHasT HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHMSI KOBAJICHTHONW XWUMHUYECKOW CBs3M (OOMEHHBIA ¥ JIOHOPHO-
akienTopHblii). BomoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10151 BeleCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKHUX COECIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BeIIEeCTB. ['eHeTMdecKkass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckass — peaknusa.  Kmaccudukanuss — XMMUYECKHMX — pEaknui B
HEOPraHNYEeCKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MACChl BEIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle larenbe.

OnekTpoauTuyeckas qucconuanus. CuibHbIE U ciadble 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M WX MPEBpallCHUN:
nemoHctpauusa Tadbaun «llepuonuueckas cuctema xumuyeckux siemeHton 1. M.
MenpeneeBay, U3ydyeHHE MOJCICH KPUCTAIMYECKUX PEMIETOK, HAOIIOJACHHUE |
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE TIEPOKCHIA
BOJOpOJA B MPUCYTCTBUM KaTaau3aTopa, OMPEAEIECHUE CPEIbl pACTBOPOB BEILECTB
C TMOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOpA, pEaKUHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMHUYECKOU pEAKIIUN.

Pacuérurle 3amayn.

PacuéTtel 1O ypaBHEHMSIM XHMMHUYECKHX pEakUuuil, B TOM YHUCIE
TEPMOXHUMUYECKHAE PACUETHI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MacCcOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramner. Ilonoxxenune HemetammoB B llepuogumueckont  cucreme
xumudeckux siementoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HAa MpuMeEpe
KHUCIIOpoJ1a, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) W HX  COeAWHEHUH  (OKCHIOB,
KHUCJIOPOJACOIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHU ).

[IprMeHeHNE BaKHENIIIMX HEMETAIIOB U UX COEUHEHHUI.



Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoin cucteMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000J0UEK
atoMoB MeTayioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJJIOB.
DNEKTPOXUMHUYECKUN PsiJl HAMIPSXKEHU METaJIOB.

XHWMHUYECKHE CBOWCTBA BAKHEHIIUX METAIJIOB (HATPUM, KaJlui, KaJbIIHM,
Mar"ui, amOMUHHUHI, LIMHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M WX MpPEeBpallCHUN:
U3ydyeHue KoJUIeKunu «MeTamibl U CIIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHWEe M OIUCAaHHWE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAILIIOB).

Pacuérurle 3amayn.

PacuéTtel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEIIECTB UMEET NPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B 0OCCIICUYEHHH SKOJIOTHYSCKOM, SHEPreTHYSCKON M IHIICBOM
0e30macHOCTH, Pa3BUTHH MeAUIHMHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKHUX PEAKIIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJY4YEHUS BaXKHEUIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUANIOB: BAXXHEUIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTE€pUalibl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaibl JJs JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPraHUYECKHE U MUHEPAIbHBIC
yaoOpeHwusI.

XuMUs U 3I0pOBbE YEJIOBEKA: IpaBUjIa MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUS MPEenapaToB OBITOBOM XUMHH
B MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YYEHUH OOmeld
HEOpraHM4ecKor xuMuu B 11 Kiacce OCylIeCTBISETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEePUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTE€TUYECKUM YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE MOPO/JIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIUBO,
PECYPCHI.

TexHonmorus: XMMHUYECKash MPOMBIIUICHHOCTh, METALTYPIrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEIbCKOXO3MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMMUN
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTPaMM  CpPEHEro OoO0IIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckol OCHOBOM ISt
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI MPOrpaMM CPEIHETOo OOIIEero
o0pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MTOIXO0.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaAMeTa «XHUMHSI» Ha ypPOBHE CpEIHEro
o0111ero 00pa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW T'pakIaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEICIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00yUCHHIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUYECKUX TPaAUIUi 0a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromMxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATETbHOCTU 1I€HHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS HKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» JOCTUTalOTCS B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleajJjaMUd POCCHUHCKOrO TPa¥JAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJCHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIUYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTra «XUMHUSD»  OTPaAXKalT
c(hOpMUPOBAHHOCTh OIBITA [103HABATEJIbHOW M TMPAKTUYECKOW NESITEIHbHOCTH
00yyYaroImuxcsl Mo peaanu3aliuu IPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCIIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTU IIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3aJ1ay, BBHITIOJHCHUHU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU JAEATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
OPUMEHEHHS] XUMHHU, OCO3HAHUS TOrO, YTO JTOCTHMIKEHHS HAYKU €CThb pPE3yJIbTaT
JUINTEIBHBIX ~ HAOMIOJACHUN, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpPECA W IO03HABATEIIBHBIX MOTHBOB B IIOJYYEHUHU M IIOCIEAYIOLIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO ITIOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEICHUE U MOCTYIKHM CBOMX TOBApUILEHU C
NO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM 3ITHX
MOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPHI 310POBbS:

MOHUMAaHUSl I[IEHHOCTEH 3M0poBOro W Oe3zomacHoro oOpasza >KW3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBwi 0Oe30MacHOro OOpalleHHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM U3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAaHMS LEHHOCTH MNpPAaBUJ HWHAWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (yHOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YueOHO-HCCIIEeA0BaTEIbCKOM
JEATENHbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM MW JAPYTHX BHIAX
NEATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YaCTHE B PEUICHUUM NPAKTUYECKUX 3a7ad
COI[MATIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGEeccuil pa3IudyHoro pojia, B TOM
YHUCJIe Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHHUH 10 XUMHUH;

YBaXXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPHUH
obOpaszoBaHus, Oyaymiedl mpodeccur M peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEHN 00111IeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOILIEHUS K MPHUpOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

MOHUMAaHUSl TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpOOJIEM, BIUSHHUS
SKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUAIIBHON CPEMBL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTKEHUNW XUMHH IS
pELIeHHS BOMPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUH, NPUHOCIIIUX BpEI OKPYN aroUIEh
OPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATOMPHUITHBIE 3KOJOTUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALATh UX;

HAJIMYMS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NeATENbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbLHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSITH HJICOJIOTHHU
xemohoouu;

7) IEeHHOCTH HAYYHOT' O MO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHMUS CHEeUU(PUKM XUMUM KaK HAayKH, OCO3HaHUS €€ pOJu B
(OopMHpPOBaHUM PALMOHATBHOIO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
MpEICTaBICHNUS] 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeHICHUU TMpOOJIEeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTUYECKON HANpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIBTYPhI, PEIICHUH TI100aIbHBIX POoOIeM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SHEPreTHUECKOM, MUILEBOU U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUHM MEAMILMHBI, 00ECIEUECHUH YCIOBUI
YCHENIHOTO TPyAa © OKOJOTUYECKH KOMQPOPTHOM IKM3HU KKIOTO UJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAHUS CYIIHOCTH METO/OB
MO3HAHUA, UCIOJNb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJIy4aeMbl€ 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U
NPOUCXOIANINX B HEM M3MEHEHUH, YMEHUS JeIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMCIONIUXCS JaHHBIX C IEJbI0 TIOMyYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJb30BaTh XUMHYECKUE 3HAHMS A
pelieHus mpooieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEepeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUWA 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEepeca K 0COOCHHOCTSM TpyJa B pasiuYHbIX cepax mpodecCHoHaTIbLHON

NEATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTO IpeaMera «XuMUus» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMble i1 (OpMUpOBaHHS ~ MHUPOBO33PEHUS  OOyYArOIIUXCS
MEXKTUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaroIIHe
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHUpa H CIHeOIU(PUKY METOJO0B TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUS, SIBJICHUE,
poliecc, CUCTeMa, Hay4YHBIM (paKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeZIOBaHNe, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCalIbHbIC Y4YcOHBIC NeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIne (dbopmupoBaHue (GyHKUIMOHAIBHOU
IrPaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaroInXcs;
CHOCOOHOCTD o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUS U YHHUBEpPCAIbHbIE ydeOHbIE
NEUCTBUS B ITIO3HABATEIBHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHble Pe3yabTaTbl OTPAXAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
yu4eOHBIMU  TI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYJISATUBHBIMU
JNEVUCTBUAMU.

Osianenue YHHBEpPCaIbHBIMH y4eOHBIMH MO3HABATEIbLHBIMU
NEeHCTBUAMM:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOATENbHO  (QOPMYJNHMpPOBAaTH W aKTyalIM3UpoBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LEIN JACATEIbHOCTH, 3a4aBas IAapaMeTpbl W KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTB PE3YJILTATHI JACSTEIBHOCTHU C IIOCTABJIICHHBIMU LEISIMU;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHWU NMPUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NPU3HAKU MOHATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



MCITI0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJId KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKHUX PEaKIIU;

YCTaHABJIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IMPUMEHSTh B MPOILIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30OBHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMUYECKON
peaknuu — TMPU PENICHUH YYEOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
IPUMEHSTh HA3BAHHBIC MOJEJIBHBIC MIPEICTABICHUS JJIs1 BBISABICHHUS XapAKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBble HcCiIeA0BATEIbLCKHE TeiiCTBUSI:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkiuu;

(dhopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHMS, UCIIOIb30BaTh TOCTABIICHHbBIC
U CaMOCTOSTEIHHO C(OPMYyIUpPOBAaHHBIE BOIMPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopmMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAEIIAHHON padoTe;

MpUOOpEeTaTh OMBIT YYCHUYECKOW HCCIEAOBATENICKOM H  MPOEKTHOM
JESTEIBHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7ad, NPUMEHECHHUIO Pa3InYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ ungopmaunmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HHPOpManuu (HAYYHO-
MOMYJIApHAsT JUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
MpECTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



(GbopMyJIMpOBaTh 3alpPOChl U NPUMEHATh PA3JIMYHbIE METOAbI MPU TOUCKE U
orbope wHPOpMAIMK, HEOOXOAWUMOW JUIsi BBIIOJIHEHUS YYEOHBIX 3a1ad
OIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxemsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

UCIIONb30BaTh HAYYHBIA fA3BIK B KadecTBE CpEACTBa Mpu pabore ¢
XUMUYECKON uHPOpMaIMel: NpUMEHSATh MeXnpeaMeTHoie (du3nueckue u
MaTeMAaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbI, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYHIECTBY OOCYKIAaEMOW TEMBI B XOJ€ AUAJIOTa W/WiIN
IUCKYCCHUW, BBICKa3bIBaTh  HUACH, (QOPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEIIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MpPE3EHTAlMeil pe3yJbTaTOB IO3HABATENIbHON AESITEIBbHOCTH,
[OJyYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, pealn3alii y4eOHOTo MpoeKTa U (GOopMyIUPOBATH BHIBOJIBI
10 pe3yjbTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COrJIACOBAaHHUS MO3ULIUN B
X0Jie 00CyX/1eHNUs 1 OOMEHAa MHEHUSIMHU.

OsgiaieHHe YHHBEPCAJbHBIMHU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JesITeNIbHOCTh, OMNpeaenss e€ Lenu M 3aJadd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBAaTh IpE/UlaraéMblii  aarOpUTM JEHUCTBUH IpH
BBIMIOJTHEHNH YYE€OHBIX M MCCIEJOBAaTEIbCKUX 3aJad, BBIOMpATh Hambomee
3¢ (deKTUBHBI CHOCOO HMX pEIIeHHs € Y4ETOM IOJMyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEM NEATEIBHOCTU HAa OCHOBE CaMOAHaIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranudeckas XUMUSD»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHMHUYECKOM  COCTaBJISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHU B T[O3HAHUHU SIBJICHUH



npupoabl, B  (OPMUPOBAHMM  MBINUICHUS W KYJIbTYypbl JUYHOCTH, €€
(YHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAMMOM JIJIs pelIeHUsI MPAKTUYECKUX 3a71a4
U SKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKHMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMUYECKMH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpamiéHHAs), MOJb, MOJISIpPHAS
Macca, MOJISPHBIM 00BEM, VYIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOMBL,
KHUCJIOPOA U a30TCOAEpKAIUE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JeXalye B OCHOBE MNOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (DAKTOIIOTMUECKHE CBEJCHUS O CBOWMCTBAX, COCTaBe, MONYYCHUU U
0e30MacHOM HCIIOJIb30BAHWM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISITh XapaKTEpHbIE MPU3HAKKA TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALIEHUN OPTaHUYECKUX COEAUHEHUI;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMyn OpPraHMYECKHMX BEIIECTB W yPaBHCHUH XMMHYECKUX PEaKIIHi,
M3TrOTaBJIMBaTh MOJIENIM MOJIEKYJl OPraHUYECKHX BEUIECTB MJI WILTIOCTPALMU UX
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIUBATH MPUHAIEKHOCTh H3YUEHHBIX
OpraHUYECKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OINpEAeIEHHOMY
KJIACCy/Tpynne COeqUHEHUN (yrJIeBOJOPOJABI, KHUCJIOPOJI M a30TCOAECpKaIue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHMs OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, (hOopMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAs KHCJIOTa, OJIEMHOBAs KHUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKkTO3a, Kpaxmal, 1eJUTI0JI03a, TJUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACNIATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COSTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectTB A. M. bytiepoBa /st 00BsICHEHHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

cOpMHPOBAHHOCTh  YMEHHH  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH PA3TMUHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIMUJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyranuen-1,3, OEH30J, METaHO], JTAHOJ, STUJICHIIUKOJb,
TJIALEPUH, (PEHOJI, ameTambJIerua, MypaBbUHAs M yKCYCHash KUCJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH TEHETUUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C
HCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs  (He(QTh, NTPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEpepadOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTA
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WM MPOAYKTOB PEaKIINM);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJACTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HAOII0/IeHNEe, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHMS HJisi TPUHATUS PEIICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TOJIb30BAHUS XUMHYECKON
nocyao v 1abopaTOpHbIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BELIECTB MPU HArpeBaHUHU, MOJIyUCHHUE
ATUJICHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BCIIIECTB, JCHATYypaIusi OCKOB NMPU HArPEBAaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEUIECTBAMU U J1a0OpaTOpPHBIM O0OpPYJAOBAHHMEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIIMIO, TOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCCOBOM
uHpopmanuu, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEJSAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOWIEH MPUPOAHOM CpEIbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKMBBIE OPraHU3Mbl OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAsi cMbica Tokasarens [IJIK, mosicHaTh Ha mpumepax CrocoOBI
YMEHBIICHUS] W NPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBHS HAa OpPraHU3M
YEJIOBEKA,

JUIsE OOYYArOIINXCS C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBbS: YMECHHE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCHOJb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmvcu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBISAIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHHBI MHpA, POJIM XUMHUM B TIO3HAHUM SIBIICHUI
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©W  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsI pEIICHUS IPAKTUICCKUX 3a71a9
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEMEHT, aToM, H30ToIl, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAS, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTAUIMUECKas PelIéTKa,
TUMBl XUMUYECKUX  PEAKUUW, PaCTBOP, DJJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOIHMAINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peakli, XUMHUYECKOE PAaBHOBECHE), TECOPUM U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON aucconmanuu, nepuonnueckuii 3akon J[. M. Menneneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAILCHUS] SHEPTUU
OpU XUMUYECKUX PEaAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JIeXKAllle B OCHOBE MOHUMAHMS MPUYMHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIICHUM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301aCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAaHMUECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IeATEIbHOCTH YETIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHMI BBISBIISATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHABIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTHUS MPHU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIONH30BATh XUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpPMYJ BEIIECTB M YPAaBHEHMM XUMHYECKHX  pEaKIIHil,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuangbHbie Ha3BaHUSI OTIEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii Tra3, YIJIEKUCBIM ra3, aMMHak, raméHas
M3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XWMHYECKOH
CBsI3U (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKAsi, BOJOPOIHAS) B COCAUHEHUSIX, TUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BeIEeCTBa (aTOMHasi, MOJICKYJIsIpHasi,
MOHHAas, METAJJIMYECKAs), XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hopMUPOBAHHOCTH YMEHUHI YCTaHaBJIUBATh MPUHAJIC)KHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeIEHHOMY KJaccy/Tpymrme
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJLJIbI, OKCUJIbI, OCHOBAHUSI,
KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATH CMBICI MEPUOIMUECKOTO 3akoHa /I.
N. MenpeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOULYIO, OObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnognyeckol CHCTEMBI
xumudeckux snemeHToB JI. WM. MenaeneeBa, MCMOb3ys TOHATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIUHEHUI
0 repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHUX 351eMeHTOB 1. M.
Menpaeneena;

c(OpPMHPOBAHHOCT, YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUAYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMH C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIAaCCU(MUIIUPOBATH XMUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldx BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEMEHEW OKMCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHMM COCTABJISATh YPaBHEHHUSA PEAKIUN pPa3TMUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUSI Peakluii HOHHOTO OOMEHa, YYUThIBas
YCIIOBHSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



c(OpPMHPOBAHHOCT, yYMEHUN TMPOBOJIUTH PEAKIMH, TOATBEPIKIAIOIINE
KauyeCTBEHHBIH COCTaB PAa3JIMYHBIX HEOPTaHMYECKUX BEINECTB, pAacClO3HABAThH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHHMUCCKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHM  PacCKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHMSI DJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuuin Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUYECKHE IIPOIIECCHI,
JIeKAIUe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHUCJIOTHI, aMMHaKa, a
TaKke C(POPMUPOBAHHOCTH NPEJCTABICHUNA 00 OONMX HAYYHBIX MNPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MIOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
pU XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA UM 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCE€ MM O00BbEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIIOBOrO 3¢ (deKTa PeakiMd Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, IPEBPAICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TOJIb30BAHUS XUMHUECKOU
nocyao v 1abopaTOpHbIM OOOpPYJOBaHUEM, a TaKkXKe MpaBuia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3ioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
OTpe/AeNICHNEe CpeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakiuy MOHHOTO OOMEHa, KA4eCTBEHHBIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay 0
TeMaM «Metamey U «HemeTamib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHHUKH
0e30macHOCTH TIPH OOpAIEHNHN C BENIECTBAMHU M JaOOPATOPHEIM 00OpYAOBAHHEM,
MPEACTABIATh PE3YNbTaThl XHWMUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIMX peakuuid M (GopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(OpMaIMIO, TOJIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, UHTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEJSAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS U OKPYKAIOIIEH MPUPOIHON Cpe/ibl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA )KUBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHAT, HAa mpuMepax CHocoObl yMEHBIICHUS H
NPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL  clenblX U CciIaboBUIAIIMX OOydYaroluXcsi: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns mis 3anmucu XUMUYECKUX

dbopmy.
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Ne
n/n

Tema ypoka

KoaudecTBo yacos

Bcero

KonTpoJubnsbie
padoTsbI

IIpakTH4eckue
padoTsbI

JlaTa
H3ydeHust

JJIeKTPOHHBIE
uupposwIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenmeT opraHuueckon XuMuH, €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUEHUE

Teopus cTpoeHHs OpraHUYECKUX
coequHennii A. M. bytneposa, eé
OCHOBHBIE MOJIOKCHHUSI

[IpencraBnenue o knaccudukanuu
OpraHmyeckux BerecTs. HoMeHkaTypa
(cucTtemaTuveckas) U TpUBHAIbHBIC
Ha3BaHMS OPTaHUYECKHUX BEIICCTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenime
MPEICTaBUTENMN AJTKAHOB

ANKEHBI: COCTaB " CTPOCHHUC, CBOMCTBA

DTWIEH U TPONWIEH — MPOCTEUIIINE
MpECTaBUTENN AIKEHOB

[Ipaktrueckas padota Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHUE €0 CBOWCTBY

Anxanuensl. byraguen-1,3 u
MetminOyTanuen-1,3. [lonyuyenue
CUHTETUYECKOTO KayuyKa U pe3UHbI




ANKHMHBI: cOCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMUYECKUHN psil. ALIETHIIEH —
MIPOCTEUIINN MTPEACTABUTEND AIIKUHOB

1 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuun

12 ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTh
apeHOB

13 I'enernueckas CBSA3b yIiIEBOAOPOJOB,
MIPUHAUICKANUX K Pa3IMYHbIM KJIaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ras3pl, He()Th ¥ POIYKTHI €€ IepepadboTKU
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3sl, HeTh ¥ MMPOAYKTHI €€ epepaboTKu

16 KontponsHas paborta no pasueny
«YTIIEBOAOPOIBI

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHIL:
METaHOJ U 3TaHoj. BonoponHas cBA3b

18 MHOroaToMHsI€ CIUPTHL: STUICHITIMKOIb U
[JINLEPUH

19 @DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbneruapl: GopManbaeru 1
aneTanperu. ALETOH

1 OaHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCyCHasd




22

[IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaﬂ M OJICMHOBAs KHUCJIOThI, KaK
IpeaACTAaBUTCIIU BBICHIUX Kap60HOBbIX
KHUCIIOT

24

Mpg11a KaK COJIM BBICIIMX Kap6OHOBBIX
KHUCJIOT, UX MOIOIICC JelcTBHe

25

CrnosxHble 3(¢upbl KaKk MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX

3¢hupoB

26

Xupsl: runponus, npuMeHeHue,
Ouooruueckas pojb )KUpOB

27

VrieBobl: COCTaB, KJIACCU(UKAIIUS.
Baxneiimme npeactaBuTeNu: TIOK03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak NpupogHbie
IIOJINMEPBI

29

KonrtpomnsHas pabota no pasuemny
«Kucnopoaconepxaiye opraHuuecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

30

OO61as XxapakTepuCcTUKa a30TCOIePKaLTUX
OpPTaHUYECKUX COCAMHECHUN /
Bcepoccuiickas mpoBepouHas paboTa

31

AMUJHEBI: METHJIAMWAH U aHWJINH

32

AMUHOKHCIIOTHI KaKk aM(OTEpHBIE
OpPTaHHYECKUE COCTUHEHUS, UX
ouosiornyeckoe 3HaueHue. [lerrruaet.




benku xak npuponHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUS

OCHOBHbBIC IOHATHUS XUMUH

33 1
BBICOKOMOJICKYJISIPHBIX COEIUHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEJTMHEHMIA. 1

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabhbie

Bcero
padoThbI

IIpakTyeckue
padoThbI

Hara
H3Y4YeHUs

DJIeKTPOHHbIE
uupposwIe
o0pa3oBaTe/bHbIE

pecypchbl

XUMUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIHsi aTOMOB

[lepuoanueckuii 3akoH u [lepronnueckas
crucTeMa XUMMHU4YecKuX 3yemeHToB [1. M.
MenneneeBa, MX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUH 10
rpynmnam u neprojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB [[.M. Meneneena B
pPa3BUTUHU HAYKH

CtpoeHue BelecTBa. XUMUYECKas CBSI3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHMS
KOBAJIEHTHOM CBsi3U. BogopoaHas cBsA3b

BaneHTHOCTB. DNIEKTPOOTPUIIATETEHOCTD.
Crenenn okucieHus. BemiecTsa
MOJIEKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOIOUIHBIE PACTBOPHI.
MaccoBas 101151 BEllIeCTBa B pacTBOpE




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. ['eHeTnueckas
CBSI3b HEOPTraHNYECKHUX BEIECTB, Pa3JIUIHBIX
KJIaCCOB

Knaccugukarus XuMHuecKux peakuui B
HEOPraHWYeCKON U OPraHN4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHUS SHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTb peakuuu. OOpaTumMble peakium.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas pabora Ne 1. «Biausiaue
pas3InYHbIX (AKTOPOB HA CKOPOCTb
XUMHUUYECKON pEeaKIINN»

11

DnekTposauTrueckas auccoruanus. [lonstue
0 BozopoHOM nokasarene (pH) pactsopa.
Peakiuu nonHoro oomena. I'uaponus
OPraHMYEeCKUX U HEOPraHWYECKUX BELIESCTB

12

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIC
peaxuuu. [TonsiTue 06 3meKTpoIHN3e
pacIIaBoB M paCTBOPOB COJIECH

13

Kontponbnas paboTa no pazaeny
«TeopeTndeckre OCHOBbI XUMHUN»

14

Mertauibl, ux nosioxenue B [lepuoanueckoit
CUCTEME XUMHUYECKUX 31eMeHTOB J[. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. O0mue pU3NIECKue CBOMCTBA
METaJIJIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMHUYECKUH s
HaIPSOKEHUN METaJIOB

16

XHMMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpHUH, Kaluil, KaldbI[Ui, MarHUui,
AITIOMUHHI) U UX COEIMHEHUN

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEeIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COECIUHEHUN

19

[TpakTrueckast pabora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
«Metamb»"

20

HeMeTaJ'IHLI, HUX ITOJIOKCHHUC B
[Tepuoanyeckoil cucTeMe XUMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nyecKne CBOKMCTBA HEMETAIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpe
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

22

XHUMHUUYECKUE CBOMCTBA IAJIOTEHOB, CEPhI U UX
COCIMHEHU N

23

XUMHYECKUE CBOMCTBA a30Ta, hocdopa u ux
COeIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpEMHUS U
UX COeINHEHUIN

25

IIpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeIUHEHUN

26

O000IEHUE U CUCTEMATU3ALIUS 3HAHUM 110




Tteme «HemeTamaey. Beruncnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenune

27 AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME 1
"Hemetaist"»

78 KonrponbHas padora no remam «MeTasibhy 1
u «Hemerannbn»

79 Heopranuueckue 1 opraHu4ecKue KUCioThI. |
Heopranuueckue 1 opraHn4eckue OCHOBaHUS
AmboTepHbIe HEOPraHUYECKHE U

30 opranuueckue coenquHenus. ['enernueckas |
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Posie xumMuu B 0OecrieueHN# SKOJIOTHIECKOH,

31 YHEPTEeTUYECKON U MHUIIEBOM 6€30MacHOCTH, 1
Pa3BUTUU MEAULIMHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 MIPUHIUIIAX IPOMBIIIICHHOTO MTOJIyYEHUS 1
BaXXKHEUININX BEIICCTB

33 YenoBek B MUPE BELIECTB U MATEPUAIIOB 1

34 XUMUA 1 3J0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

10 KITACC

Kon
NpPoBepPSIeMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMBbI Cpe/IHero o01ero 0opa3oBaHus

1

TeopeaneCKHe OCHOBBI OpFﬂHH‘IGCKOﬁ XHUMHNHN

1.1

CdopmMHupoBaHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBIISAIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHUU
SBIIGHUN TPUPOJBI, B (HOPMHUPOBAHMHM MBIIIICHUS €  KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHANBHOM TI'PaMOTHOCTH, HEOOXOAMMOHW IJis
pelIeHHusT TPAKTHYECKUX 33ad U DOKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3J10POBLIO U HpHpOI[HOﬁ cpeae

1.2

Brnanenue cucremMoil XMMHUYECKMX 3HAaHHMM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATakOIIIHNE TMOHATUA (Monekyna, BAJICHTHOCTD,
AIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSIPHbIA OOBEM, YIJIEPOJIHBIM CKeENeT,
dbyHKIMOHANbHAs ~ TpyMdma,  paguKkaid,  H30MepHus,  HU30MepHl,
TOMOJIOTHYECKHIA PSJl, TOMOJIOTH, YIJICBOJOPOMBI, KHCIOPOI- H
a3oTcoAcCpKalme COCAUHCHUA, 6I/IOJ'IOFI/ILIGCKI/I AKTHUBHBIC BCIICCTBa
(YyrmeBonpl, KHpBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOT0 CTpOeHHsI opraHudeckux BemiectB A.M. bytneposa),
3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHU, q)aKTOJ'[Ol"I/ILIeCKI/IC
CBEJICHHsI O CBOICTBaX, COCTaBe, TOIYYECHUH © Oe30ImacHOM
HCHOJIL30BAHNHU  Ba)KHEUIIINX HCOPTraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YC€JIOBCKaA

1.3

CdopMHpOBaHHOCTh YMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHSATUN,  YCTaHABIMBaTh WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS NpPH ONHCAHUM COCTaBa, CTPOCHUS U

MPEBPAILCHUI OPraHMYECKUX COCTMHEHUI

1.4

c(OpPMHUPOBAHHOCTh YMEHHU HCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY
JUIE COCTABJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
cokpamiéHHoi) ¢GOopMya OpraHUYeCKHX BEIIECTB H ypaBHEHUU
XUMHYECKHUX PEAKIINi, U3TOTaBIUBATh MOAEIH MOJIEKYJ OPraHUYEeCKUX

BCIICCTB I WJUIFOCTpAallMM WX XHUMHYCCKOI'O M INPOCTPAHCTBCHHOI'O




CTPOCHUS

1.5

ChopMHUpOBaHHOCTE  YMEHHH  YCTaHABIWBATh  IPUHAJICKHOCTH
U3yUYCHHBIX OPTaHUYCCKHX BEIIECTB 10 WX COCTaBY U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) CoeAuHEHUH (YIJIEBOIOPOIBI,
KHUCTIOPOJI M a30TCOJEpKallie COCAUHEHUS, BBICOKOMOJEKYISPHBIC
COCIMHEHUS), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTHYECKOM

Homenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHUS ONPEAEIATh BUABI XMMUYECKON CBSI3U B

OpPraHUYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHbIE)

1.6

ChopMupOBaHHOCTH ~yMEHHUS IPUMEHSTH: TOJOXKEHUS  TEOPHUH
CTpoeHHsl opranuyeckux BemecTB A.M. BytnepoBa mis oObsicHeHuUs
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

YrneBoopoibl. Kucnopoacoaep:xaiue u a30TcoJIepKalIue

OpTraHU4YC€CKUC COCIUHCHUS. BbICOKOMOHGKy.HSIpHBIG COCAMHCHU

2.1

CdopmMHupoBaHHOCTh YMEHUN TNPUBOAUTH TpPUBHUATBHBIC HAa3BaHUS
OTJIENbHBIX OPTaHUYECKUX BEUIECTB (ITHIICH, TPOIUJIEH, AlleTHJICH,
STHJICHTIIMKONb, TIHLEpPUH, (eHon, dopmanpaeruy, aneTanbAeru,
MypaBbUHas KHCJOTA, YKCyCHas KHUCIIOTa, OJIGMHOBas KHCIIOTa,
CTeapuHOBas KHUCJIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmal, IeJUIII03a,

TJTALIVH)

2.2

ChopMHUpOBaHHOCTh YMEHHHA XapaKTepU30BaTh COCTaB, CTPOCHUE,
duznyecKkue M XUMHUYECKHE CBONCTBA THIHMYHBIX TMpPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BeIIecTB (METaH, dTaH, 3THJICH,
NpOMNWICH, areTwieH, OyramueH-1,3, mermnOyraawen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STHUJICHIJIMKOJb, TJIUICPUH, (DEHOJI, aleTabICTH/I,
MypaBbHHAs W YKCYyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTS.)

23

CdopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh TIEHETHUYECKYIO CBS3b
MEXKIYy  TUIOUYHBIMH  TPEICTAaBUTEISIMH  PA3UYHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLINX XUMHUECKHX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHHS XapaKTepUu30BaTh UCTOYHUKU
YTJIEBOJOPOIHOTO CHIPhs (HEPTH, MPUPOJAHBIN Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOE MPUMEHEHUE MPOTYKTOB MepepabOTKH

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTb YMEHUH BIaJETh CUCTEMOW 3HAHUNH 00 OCHOBHBIX




METOJIaX HAy4YHOI'0 NO3HAHMSA, UCIIOIB3YEMBIX B XUMHUH NPU U3YYCHUU
BEIICCTB W XUMUYECKUX SBICHUH (HAONMIOJEeHUE, W3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BAaTh CUCTEMHBIE
XMMHYECKHE 3HAHUS JJIl NPUHATHS PEIIEHH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMupoBaHHOCTH YMEHHH COOJIIOJATh TpaBHJA IOJIb30BAHMUS
XUMHYECKOH TOCyNoN M 1ab0paTOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBuia oOpalIeHUsl C BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU

11O BBIITOJIHECHUTO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJIHATH XUMUYECKUN
SKCIIEPUMEHT (IIPEeBpALEHUS] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUH,
MIOJyYEHHUE 3TUJIEHA U U3YUYEHHUE €ro CBOMCTB, KAYECTBEHHbBIE pPEAKLIUU
OpraHMYECKHUX BEIIECTB, JCHATypalus OENKOB TMpU HarpeBaHHU,
L[BETHBIE peakUuu OEJIKOB) B COOTBETCTBUM C MNpPaBUIAMHM TEXHUKHU
0€30MacCHOCTH TpH OOpaIleHUH C BEIeCTBAMU U JaOOpaTOPHBIM
00opyAOBaHUEM; MIPEACTABIATh pe3yabTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB

34

CdopmupoBaHHOCTH YMEHHUI TIPOBOJIUTH BBIYUCIICHUS M0 XUMHYECKAM
ypaBHEHUAM (Macchl, 00bEMa, KOTMYECTBA MCXOJAHOTO BEIIECTBA WU
MPOAYKTA peaklliu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOIO

U3 UCXOJHBIX BEIIECTB WIH IIPOIYKTOB PEAKIMN)

3.5

CdopmupoBaHHOCTH yMEHUM KPUTHUYECKU aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoil nuH(popMmaryy, cetb IHTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTh yMEHUH COOJIOAATh MpaBMiIa HKOJIOTUYECKU
1es1eco00pa3Horo MOBEACHHUS B OBITY M TPYIOBOM AEATEIBHOCTH B
LENSIX COXPAaHEHUS CBOEro 3I0POBbsi U OKPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
OTpe/IeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTels
[IIK (mpenenbHO MOMYyCTUMOW  KOHIIEHTpAIlMU), TIOSICHATH Ha
pUMepax CrocoObl YMEHBIICHHUS W MPEJOTBPALICHUS WX BPEIHOTO

BO3I[€I>10TBH$I Ha OpraHnu3Mm 4C€JIOBCKa

11 KIIACC

Kon

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM




NMpoBepPsIeMOro
pe3yJbTara

00pa3oBaTe/ILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

1

TeopeTnyeckrue OCHOBbI XUMUU

1.1

Bnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIONIATAIOIIIE  TOHATUS  (XUMHYECKHH  DJJIEeMEHT,  aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3TIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHs, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIN
00bEM, KpUCTATMUECKast pemeTKka, THIBI XUMHYECKUX PpEeaKIuit
(OKUCIIUTENIbHO-BOCCTAHOBUTENbHbBIE, 9K30- U  SHAOTEPMHUYECKUE,
peaky MOHHOTO OOMEHA), pacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOJIMTHI,
JIEKTPOJIUTUYECKAsE ~ JUCCOLIMALIUSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKOW pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl DIEKTPOJUTHUECKOM nucconuanuu, llepuonuueckuit
3akoH /[.M1. MenneneeBa, 3aKOH COXpaHEHUsI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DAKTOJIOTUICCKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MONYyYeHHMH U O€30MacHOM HCIHOJb30BAHUU Ba)KHEHIINX
HEOPraHWMYECKUX BEHIECTB B OBITY M MPAKTUYECKON NEATEIHLHOCTH

YCJIOBCKA

1.2

CdopmMHUpOBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IOHATHM, MPUMEHSATH COOTBETCTBYIOIINE
MOHATHUA TIPU ONHCAHUU CTPOCHHSI W CBOMCTB HEOPraHMYECKUX
BCIIECTB W WX MPEBPAIICHHH; BBISBISITH B3aUMOCBS3b XHUMHYECKUX
3HaHUI c MOHITHSIMH u MPEICTaBICHUSIMHU IPYTHUX

€CTCCTBEHHOHAYYHBIX IIPEIAMETOB

1.3

BJIaIIeHI/Ie OCHOBHBIMM MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICTTUPOBAHUE)

1.4

CdopMHupoBaHHOCTh yMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUS XMMHUYECKUX DJJIEMEHTOB B COCIMHEHUSAX Pa3IUYHOIO
cocTaBa, BHMJI XUMHUYECKOW  CBSI3M  (KOBaJEHTHAs,  HMOHHaf,
MeTaJITM4ecKasi, BOIOPOAHAs)) B COSAUHEHHSIX, TUIl KPUCTAJUIMYECKOM
pEemETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJspHas, MOHHas,

MeTaJuInyecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAEINATh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HEOPraHWUYECKUX COEAUHEHHUI

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA KJ]aCCI/I(I)I/II_II/IPOBaTL XUMHUYCCKHUC

peaklyu MO Pa3JIuYHbIM MpHU3HAKaM (YHCIY U COCTaBY pEarupyrolux




BEIIIECTB, TEIUIOBOMY OJ(h]eKxTy peakuuu, H3MEHEHHIO CTETeHeH
OKHUCJICHHS ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAaKIUH,  YYaCTHIO

KaTaju3aTopa)

1.7

CdopmMHupoBaHHOCTh YMEHUM  COCTABJIATH YpPaBHEHHUS  peakuui
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALUEHHBIC YPaBHEHUS pEaKUul
MOHHOTO 0OMEHa, yUUTHIBas YCIOBHS, PU KOTOPBIX 3TH PEAKIIUH UIYT

JO0 KOHIIa

1.8

ChopMupoBaHHOCTb YMEHHUI MPOBOJUTH peaKLUH, MOATBEPKIArOIINe
KayeCTBEHHBI COCTAaB  pa3IMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh ONBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMUpPOBAHHOCTh YMEHUN pPaCKpBhIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX peaxkuui MIOCPEACTBOM COCTaBJICHUS

AEKTPOHHOIO OajlaHca 3TUX peaklui

1.10

CdopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklnu OT pa3INdHbIX (JaKTOPOB

CpopMHUpPOBAaHHOCT, yMEHUW  OOBICHATH  XapakTep CMEHICHUs
XUMUYECKOI'O0 PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEILHETO BO3JCUCTBUS

(mpunnmn Jle [arense)

O6H_[aﬂ U HCOPraHHU4YCCKasA XUMUS

2.1

CopMUpOBaHHOCT YMEHHH packpbiBaTh cMbici [lepuoandeckoro
3aKOHa J.. MenneneeBa Hu JIEMOHCTPUPOBATH €ro
CHUCTEMAaTHU3UPYIOIIYI0,  OOBSCHUTEIBHYID M  IPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMupoBaHHOCTb YMEHHMH XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3j1eMeHTOB 1-4 mnepuonos Ilepuoanueckoit
cUcTeMbl XuMHYeckux osnemeHToB J[.M. MenneneeBa, HCrIonb3ys
HNOHATUA «S-, p-, d-dNEKTPOHHbIE OpOUTANN», «IHEPreTUYECKUe
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHHH IO MepuojaM M rpymnam

[Iepnoanueckoi cucteMsl XUMU4eCKuX 3i1eMeHToB [[.1. Menneneesa
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ChopMupoBaHHOCTh yMEHHUI XapakTepu3oBaTh (OMHUCHIBATh) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHMUECKUX BEIIECTB PA3JIMIHBIX KJIACCOB,
HNOATBEPKIATh  CYLIECTBOBAaHME  TI'E€HETHYECKOH  CBA3M  MEXIY
HEOPraHMYECKMMH  BEIIECTBAMH  C  IIOMOINBI0  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCTb ~ YMEHMH  yCTAaHaBIMBaTh  IPUHAAJIEKHOCTh




HEOPraHMYEeCKUX BELIECTB M0 MX COCTaBY K ONpPENeNEHHOMY Kiaccy
(rpymnmne) coenvHeHU# (IIPOCThIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCHJbI, OCHOBAaHM:, KUCJIOTHI, aM(bOTepHBIC THAPOKCHUIDI, COJ'II/I)

2.5

ChopMHUpPOBAaHHOCTh YMEHHUI HMCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHMKY
JUIs  cocTaBlieHHs (OpMyJ BEHIECTB M YPaBHEHUH XHUMHYECKHX
peakiuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHHUSA OTIEJIbHBIX HEOPraHWYEeCKUX BEIlecTB (yrapHelii ras,
VIJEKUCBIA Tra3, aMMHaK, TaméHas W3BECTb, HeramiéHas U3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHHU XapaKTEepH30BaTh (OMHUCHIBATH) OOIIME
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJNTBEPKIATh  CYIIECTBOBAHWE  TEHETHYECKOW  CBSI3UM  MEXIY
HCOPraHMYECKUMHM  BEIIECTBAMH  C  IOMOINBIO  YPaBHCHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKquI

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATH XUMUYECKUN
9KCHEPUMEHT (pa3loKeHUuEe MEepOKCHAa BOJOPOAAa B MPHUCYTCTBUU
KaTajanu3aTopa, ONPEIEICHUE CPENbl PaCTBOPOB BEIIECTB C ITOMOILIBIO
YHHUBEPCAJILHOIO HWHAMKATOpPA, BIMSHUE pAa3IMYHbIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOM peakluMH, peakuud HOHHOro oOMeHa,
Ka4yeCTBEHHbIE PEAaKLUHU Ha cyJib(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUS, PELICHHE OJKCIEPUMEHTAIBHBIX 3a1ad 10 TeMaM
«Metamne» n «HemeTamisl») B COOTBETCTBUM C MPaBUIIAMU TEXHUKH
0€30IacCHOCTH MpH OOpAIlleHUH C BEIIeCTBAMM M J1JaOOPaTOPHBIM
000py0BaHUEM; IIPEACTABIIITh pe3yJIbTaThl XUMHYECKOI0
JKCHEepUMeHTa B (OpMe 3alMcCH YpaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YIHTATOB

2.8

CdopmupoBaHHOCTh yYMEHHH COONIOAATh TMpaBWIa TOJIH30BAHUS
XUMHYECKON TOCyAO0H M NabopaTOpHBIM OOOpYAOBaHUEM, a TaK¥Ke
npaBuiia OOpaIIeHusl C BEIIECTBAMUA B COOTBETCTBUU C HHCTPYKITHUSIMHU

I10 BBIITIOJTHCHUIO J'I8.60paTOpHHX XUMHNYCCKHUX OIIBITOB

2.9

CdopMUpoBaHHOCTH YMEHUH XapaKTepHU30BaATh XUMHYECKHE
IMPOLECCChI, JICKAIHUEC B OCHOBC IMPOMBIINUICHHOTO IMOJTY4YCHUA cepHoﬁ
KHUCJIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh MPEICTaBICHUN 00
O6HII/IX HAay4YHBIX IMpuHIUIIax u 3KOJIOTHYCCKHUX HpO6JI€MaX

XUMHYECKOI'O IPOU3BOACTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMHUPOBAHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBJISIOIICH

€CTECTBCHHOHAY4YHOW KapTUHbl MHpPA, POJM XHMHHM B IIO3HAHUHU




SBJICHMA TpUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYPHI
IUYHOCTH, €€ (YHKIMOHAIBLHOW TpPaMOTHOCTH, HEOOXOTUMOM IS
pelieHusT TPAKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3J10POBLIO U HpHpOI[HOIZ cpeae

3.2

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPpUTHYCCKHU AHAJIU3UPOBATH
XUMHYCCKYIO I/IH(i)OpMaIII/II-O, MoJIydya€Myr0 M3 PpPa3HbIX HWCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

33

ChopMupoBaHHOCTb yMEHUH COOMIOAATh TPaBUJIa HKOJOTHUECKU
1eJ1IeCO00Pa3HOro MOBEJIEHUS B OBITY U TPYIOBOM JAEATEIBHOCTU B
HENSIX COXPAaHEHUS CBOErO 370POBbSl M OKPYXKAloUeW NPHUPOIHON

cpensl

3.4

Oco3HaBaTh ONACHOCTh  BO3JEHCTBUS HAa JKMBBIE OPraHU3MBbI
OINpeACIEHHBIX BEIECTB, TOHUMas cMblca nokasarens [TJK, noscHaTs
Ha MpUMeEpPax crocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO

BO3JICHCTBUS Ha OpTraHu3M 49C€JI0OBCKa

3.5

ChopMupoBaHHOCTP ~ YMEHHH  TPOBOIUTH BBIYUCIICHHUSI c
UCTIONTb30BAaHUEM TIOHATHS «MaccoBas JOJIsi BEIIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHIX, MaCChl
BEIIECTBA WM 00BEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
TETIOBOTO A(()eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IMPCBPAILICHUA U COXPAHCHUS SHCPIrUn




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnyecknue OCHOBBI OPTraHUYECKON XUMHUH

1.1

[Ipenmer opraHMYecKONM XUMHH: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHalIoB. TeopHsl CTPOEHUsT OPraHUYeCKHUX

coeguHeHnit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (GOpPMYJIbl OpPraHUYECKUX BemecTB. [omoJorus, wuzomepus.
XuMuyeckasi CBA3b B OPraHMYECKUX COCAVHEHHAX — OJMHAPHBIE M KpaTHBIC

cs3u. [Ipencrasienne o knaccuuKay OpraHUIeCKIX BEIICCTB

1.3

HOMGHKJ'IaTypa OpTraHHYCCKUX COCIMHEHHN (CI/ICTCMaTI/I‘{eCKaﬂ) U TPpHUBUAJIBHBIC

Ha3BaHUS BaXKHEUIIIMX HpG}lCTaBHTGHeﬁ KJIaCCOB OPraHMYCCKUX BCIICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psia. MeTaH U 3TaH — npocTenime
NPEJCTaBUTENIN AJIKAHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBAa (peakuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XXIACHUC B IPHUPOAC, MMOJTYUYCHHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOECHUE, 'OMOJIOTMUECKUN psiA. DTWIEH U INPONMIEH —
MpocTeilliie MpeACTaBUTENN alKeHOB: (U3WYECKHEe M XHMHUYECKHE CBOMCTBa
(peakuuy THIPUPOBAHUS, TaJOrCHUPOBAHMUS, TUApPATAUUH, OKUCICHUS W

HOJ'II/IMepI/BaI_II/II/I), MMOJIYYCHHUC U ITIPUMCHCHUC
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Ankanuensl: Oyrtamuen-1,3 u MetwnOyragueHn-1,3: cTpoeHue, BaxHeHIIne
XMMUYECKHEe CBOMCTBa (peakius noinuMepuszanuu). IlonydyeHne CHHTETHYECKOTo

KaydyKa U Pe3HHbI

2.4

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJOTUYECKUM PsiA. AUETUICH —
MpOCTEHIINK TpeACTaBUTENb AalKHHOB: COCTaB, CTpOeHHE, (GU3NYECKUE W
XUMHUYECKHE CBOMCTBA (pEaKIy THAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIpaTAIIH,

rOpeHusi), NOJy4YeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocraB, crpoeHue, (U3NYECKME U XMMHUYECKHE CBOICTBa
(peakuuy raJoreHUpoBaHUsI 1 HUTPOBAHUS ), IOTyUYEHHE U IIpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3MYecKMe W  XHMMHUYEeCKHe CBOilcTBa  (peakuuu
rajJJor€HUPOBAaHNS W HUTPOBAHUS), MOIY4YEHHE U IpPUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHueckas CBS3b MEXAy YIVIEBOJOPOJAMH, NPUHALICKAIIUMU K

Ppa3InMYHBIM KJ1IacCaM




2.6

[TpupoaHbIe HICTOYHUKH YTIEBOIOPOI0B. [IpHpOHbIii Ta3 U MOMyTHBIC HE(TIHBIC
ra3el. Hedtp u e€ mpoucxoxaenne. CrocoObl nepepadoTku HEPTH: NMEPETOHKa,
KPEKHHT (TePMUYECKUH, KATaTUTHYCCKHUi), muposu3. [IpoayKThl mepepaboTKu
He(TH, UX MPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KamMeHHBIH yroiab u

IPOAYKTHI €ro nepepaboTku

Kucnopoacoaepxaiiye opraHu4ecKue COeIMHEHUS

3.1

[IpenenbHble 0HOATOMHBIE CIIMPTHI. METaHOI U 3TaHOMI: CTPOEHUE, PU3NIECKUe
U XMMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMU  MeTaJUlaMH,
raJoreHoBOJIOPOJIaMH, TOpEHHuE), NpHUMEHeHHe. BoIopoJHble CBSI3UM MEXAY
MOJIEKYJIAMH CIUPTOB. J[eHCTBME METAHOJIA W 3TAHOJIAa HAa OPraHU3M 4YEJIOBCKa.
MHoroaToMHble COUPTHL. DTUICHIVIMKOJIb U TIMLEPUH: CTPOEHHE, (PU3HUECKUE U
XMMUYECKHE CBOMCTBAa (B3aMMOAEWCTBHE CO  ILIEJOYHBIMH  METallJIaMH,
KauecTBEHHasl peaklusi Ha MHOIOATOMHBIE CIUPTHI). JlelicTBUE HA OpraHu3M

YCJIOBCKA. HpI/IMCHeHI/Ie IIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@deHoM:  CTpOEHHE MOJICKYJbl, (U3UYECKHe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts (heHona. [Ipumenenue penomna

3.3

AJ'IBI[CFI/II[BI 1 KCTOHBI. (DOpMaJ'IBI[eFI/II[, AlCTAJIbACTU/L: CTPOCHUC, (bl/ISI/I‘ICCKI/Ie u
XHUMHUYCCKHUE CBONCTBA (peaKIII/II/I OKHCJICHHMA M BOCCTAaHOBJICHHA, KaUYCCTBCHHBIC

peaKLII/II/I), TMOJIYUCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE MpenebHble KapOOHOBbIE KUCIOTH. MypaBbUHasi U yKCyCHas
KHUCIIOTHI: CTpOCHHE, (PU3MUECKHEe U XUMHUUYECKUE CBOIMCTBA (CBOMCTBA, O0IIHE IS
Kjlacca KHUCJIOT, peakius JTepuduKaluu), TMOJyYyeHHEe ¢ MpUMEHEHHE.
CreapuHoOBas U OJECHMHOBAs KUCIOTHI KaK MPEJICTABUTEIN BBICIINX KapOOHOBBIX

KHUCJIOT. Mblla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIeUCTBUE

3.5

CnoxHble 3(QUpbl KaK IPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. Kupsl. ['maponus xupos. Ilpumenenue >xupoB. buonoruueckas poiib

KHUPOB

3.6

YrneBoasl: cocTaB, KiaccU(UKAIUS YTIEBOIAOB (MOHO-, AM- M TIOJHCAXapHU/IbI).
['moko3a — mpocTediinii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIb,
bu3MYecKre U XUMHUYECKHE CBOMCTBA (B3auMoaeicTBue ¢ rupokcuaom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHwue,
Opo’keHHE TIJIIOKO3blI), HAXOXACHHE B MPHUPOJE, NMPUMEHEHHE, OuoJIorhyYecKas
posb. DorocuHTe3. PpyKTO3a KaK U30MEP MIHOKO3bl. Kpaxman u neiioiio3a Kak
npupojHble monuMepel. CTpoeHHMe Kpaxmana U Ieiono3bl. dusmdeckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHS C NOJIOM)

A3oTcojiepiKaIiye OpraHuIecKie COeTMHECHUS

4.1

AMUHOKHCIIOTHl KaKk amM{QOTepHbIe OpraHuYecKue coeauHeHus. Dusmueckue u




XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha MpuMepe riuiuHa). buonoruueckoe

3HauCHHUE aMUHOKUCHOT. IlenTumnl

4.2

benkn Kkak mpUpOIHBIE BBICOKOMOJIEKYJIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsl W TpETHUYHas CTPyKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEJIKOB:

THJIPOJIN3, ICHATYpaIusl, KAYECTBCHHbIE PEaKIUU Ha OeIKu

BbICOKOMOIEKYIISIPHBIE COEAMHEHUS

5.1

OCHOBHBIE IIOHSTHSA XUMMU BBICOKOMOJICKYJIAPHBIX COC,HHHCHI/Iﬁl MOHOMED,
MMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD IMMOJIMMEPHU3ALNN, CPECAHAA MOJICKYJIApHAd
macca. OCHOBHEIC MCTOAblI CHUHTEC3a BbICOKOMOJICKYJISIPHBIX CO@I[I/IHCHI/Iﬁ -

MmoJIMMEpHU3aluAa U NOJUKOHICHCAIUA

5.2

3KCHepI/IMeHTaHBHHe MCTOAbI H3YUYCHUA BCHICCTB HU HUX HpeBpaL[IGHI/If/'II
O3HAaKOMJICHHUC C O6p33HaMI/I MNPUPOAHBIX N HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'0 KaydyKa U pC3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBBI XUMUHU

1.1

XUMHUYECKUH 3JIeMeHT. ATOM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTuyeckue YpoBHH, MOTyPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeneHns JIEKTPOHOB M0 OpOUTANSAM B aTOMax AJIEMEHTOB

NEePBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB

1.2

Ilepuoanueckuii 3akoH u llepuoanueckas cucrema XuMudeckux anemenTos .M.
MengeneeBa. CBs3b MEPHOJUYECKOTO 3aKoHa W llepmoanmveckoid CHUCTEMBI
XuMu4eckux ieMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX M CJIOXKHBIX BEIHICCTB [0 TPYIINaM M TEPUOJAM.

3HayeHHne NEepUoANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Ctpoenne BeniecTBa. XHMHUYECKass CBA3b. BHIbBl XHUMHUYECKOM  CBS3HU
(koBaJIeHTHasi HEMOJISIpHAs M IOJIspHas, HOHHAs, MeTraundeckas). VoHsI:
KaTUOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBA3H

(0OMEHHBIHN U TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCT®. 9J'ICKTpOOTpI/II_[aTCJ'IBHOCTL. CreneHb OKHUCIICHUS

1.5

BemecTBa MOJNEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
cocTaBa BelllecTBa. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA

BELIECTB OT THIIA KpUCTALUIMYECKOW pemeTrku. [loHsaTHe 0 IHMCIEepCHBIX




cucremMax. McTuHHBIE U KOJUIOWAHBIE PAaCTBOPEI. MaccoBas J0JIs1 BEIIECTBA B

pacTBope

1.6

Knaccugukanus Heopranndeckux coeinHeHnit. HoMenknatypa HeopraHnueckux

BC€IICCTB

1.7

XuMH4ecKas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHMYECKOW XMMHM. 3aKOH COXPAHEHMsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U IMPCBpAICHUSA SHCPIUU IIPpHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosinie xumuieckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

OnextponuTuueckas aucconuanusa. CunbHble W ciadbie anekTponuthl. Cpena
BOJTHBIX PaCTBOPOB BEIIIECTB: KHCIIasl, HEUTpaJIbHasl, Ie0YHas. Peakiiui HOHHOTO

oOmMmeHa

OKuCINTEITFHO-BOCCTAHOBUTEIBHEIC p€akuuu

HeopraHquCKaﬂ XHUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramuioB B Ilepuoanueckoi cucteMe XUMHYECKUX
snemeHToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTPOEHHUSI aTOMOB. DuU3MUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPONHs HEMETAIUIOB (Ha IIpUMEpPE KUCIOPO/a, CEpPHI,

docdopa u yriaepona)

2.2

XUMHYECKUE CBOMCTBA BAaKHEHIIMX HEMETAIJIOB (TaJloT€HOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHS) W HMX  COCIUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/IEPIKALIUX ~ KUCTIOT, BOJOPOJIHBIX coeauHenwii). [lpumenenue

BXKHEUIIINX HEMETAJUIOB U UX COCTUHEHUN
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckoil cUCTEME XMMHYECKUX
anementoB JI.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHS SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiutoB. OOmue pusndeckne cBoiicTBa MeTaiuioB. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUYECKHUH Psii HANPsHKEHUH METalIoB

24

XWUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJMid, KaJbIUH,
MarHui, aJjlOMUHUM, UHK, XPOM, >K€JIe30, Melb) U uX coeauHeHui. OOiue

CII0COOBI IMOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6I>ITy 1 TCXHHUKC

2.5

I'eneTnyeckas CBS3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKAIIUX K PA3TIUYHBIM

KilacCaM

XUMHS U )KU3HD

3.1

Ponp xuMmumM B oOecIieueHUH BKOJIOFI/I‘IGCKOI;'I, SHCPFCTHHCCKOﬁ u HPIHIGBOfI
6€3OHaCHOCTI/I, PasBUTUU MCAWILIUHBI. Iloustue o HAay4YHBIX MCTOJAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKHUX peaKI_[I/Iﬁ




[IpencraBienust 06 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS

BAKHENIIMX BewecTB. YeNOBEK B MHUpPE BELIECTB MU MAaTEPUAJIOB: BaXKHEUILINE

3.2 CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KPAaCKH, CTEKIIO,
KepaMHuKa, MaTepuayibl JUIsl 3JEKTPOHUKH, HaHOMaTepuasbl, OPTaHUYECKUE U
MUHEpaJIbHbIE Y100pEeHUs
XvUMHS W 300pOBbE UEJOBEKAa: IpaBHUjia MCIOIb30BAHUS JIEKAPCTBEHHBIX

33 [IPENapaToB, IpaBuiia OE30MaCHOT0 UCIIOIb30BAaHUS IIPENapaToB ObITOBOM XUMUHU

B HOBCGHHGBHOﬁ KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Xumwust, 10 xkmace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIecTBO
«M3narensctBo «IIpocBemenuey, 2022.
Xumus, 11 knace/ Pypsutuc I'.E., ®enpaman @.I°., AKiinoHepHoe o011eCTBO
«3narensctBo «lIpocBemenuey. 2022

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

YMK Xumus, 10 knace/ Pyasutuc I'.E., ®enbaman @.1°., AkiimonepHoe
obmectBo «M3aarensctBo «lIpocBemenuey, 2022.

YMK Xumus, 11 knacce/ Pygsutuc I'.E., ®enpaman @.I'., AKiinonepHoe
obmectBo «M3naTenscTBO «IIpocBemieHue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

DnexTpoHHBIA 00pazoBarenbHbii pecypc " cnam EI'D. Cpeanee obmiee
oOpa3oBaHue. Y4eOHBI MOIYJb [0 PEHICHUIO TPYIHBIX 3aJJaHHi 10 ydeOHOMY
npeamery" Xumus'.10 - 11 xnacesr",AO U3narenscTBo"lIpocBemenne.
https://resh.edu.ru/subject/lesson/6149/start/170392/
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