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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10O XUMHUM Ha YPOBHE CpeaHEro oluiero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanmbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6
obpazoBanum B Poccuiickoit denepainun», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENBLHON MPOrpaMMBI CpPEHEr0 O00IIero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DenepaabHOM  TOCYAapCTBEHHOM
oOpazoBarensHOM ctamapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzauusix Poccuiickoi
Qenepanyy, pealu3ylOUMX OCHOBHBIE 00pa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX TmoyioxkeHud «Crtpareruu pas3BuTHs Bocnutanus B Poccuiickoit
®denepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOByY TMOAXOAOB K pa3padOTKE MPOTPaMMBI MO XUMHH, K OMPEISICHUIO
oO1ieit cTpareruu 00y4eHHsl, BOCIIUTAHUSA U Pa3BUTUA 00YYaIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuentyanbHbie TnosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
colepKaHusi, pPe3yJbTaTOB OO0yuyeHHUs U TpPeOOBaHUM K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHu3aliy, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIOIIMM JTAllOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
[EJIOCTHOW CHCTEME XHMHUYECKOTO O0Opa3oBaHUS. OTH I[EHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB TTPUPOJIBI, (HOPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KYJIbTYPHI
YeJl0oBeKa, a TaKXKe OHKOJIOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3MI0pOBbI0 M MpUPOAHON cpede. Peanmusyercs xumuueckoe oOpazoBaHHe
oOydJaronuxcsi Ha ypOBHE CPEIHEro OOIIero 00pa3oBaHUsl CPEACTBAMU YUCOHOTO
npeaMera «XHUMUS», COAECP)KAHHE U TOCTPOCHUE KOTOPOTO OMNpPEACIICHBI B
mporpaMme 0 XUMHH C Y4€TOM crnenuduKy HayKu XHMHUH, e€ 3HA4YCHUS B
NO3HAHWW TPUPOABI U B MATEPUAIBbHOW KU3HU OOIECTBA, a TaKXKe C Y4ETOM
oO0luX 1eleil W TMPUHLMUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmero oobpazoBanus B Poccuiickoit deneparum.

XuUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK HTPAET O0COOYIO pOJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3IaHUU HOBOM 0a3bl MaTepUalbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJajJ B (HOPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LIEJIOCTHOIO MPEJICTABICHUS 00 OKpPYXaIolEeM MHUpPE KaK O €IMHCTBE
MPUPOBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE IMOHWMAHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOJEHCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUsS CTalla
HEOTHEMIJIEMOM YaCThIO MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJa M XKU3HU Kaxzaoro wieHa obmiectBa. CoBpeMEeHHas XHMHsS Kak Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMII HalpaBi€HAa Ha pEIICHUE
rJ100aJbHBIX MPOOJEM YCTOMUMBOIO pAa3BUTHSL UEJIOBEUECTBA — ChIPbEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTUYECKON O€30IIaCHOCTH U OXPaHbl 37J0POBbSL.

B coorBerctBMM ¢ OOmMMM LEIAMH W NPUHIUIAMH CPEIHEro OOIIEro
obOpazoBaHusi cojiepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM JJid BbIPAOOTKH  MHPOBO33PEHUYECKUX
OPHUEHTHPOB, YCICIIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA, IIPOJOJDKEHHUS
o0Opa3oBaHMs B pPa3IMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO ¢ XUMHUEH.

CocraBngomiuMu  IpeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOmas M HEOpPraHWYecKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHsI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XUMHU (C BKJIIOYEHUEM 3HAHWUI U3 OOIIeld XUMHUM) U
OpraHn4eckon xumuu. PopMUpOBaHME NAHHOW CHCTEMBI 3HAaHWU IPU U3YYEHUU
npeaMeTa 00eCHeYMBAeT BO3MOYKHOCTh PAaCCMOTPEHUS BCErO0 MHOrooopasus
BEIIECTB Ha OCHOBE OOIIMX IMOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crtpykrypa comepxaHus KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpraHWYeckas XUMHs» CPOPMHUpPOBaHA B IMPOrpaMMe MO XMMHH Ha OCHOBE
CUCTEMHOIO IIOJXOJa K U3Y4YEHHIO YydeOHOro wmarepuasia U 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHUEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XUMHUHU BEIIEeCTBa
paccMaTpUBAKOTCS Ha YPOBHE KIACCUYECKOHM TEOPUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
IpEICTaBICHUH O cTpoeHuu BenlecTB. CBefeHHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COCIMHEHMU. B Kypce OpraHndecKoM XHWMHMM IIOIY4YarOT pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs MEPBOHAYAIBHBIC
IPEICTaBICHU O XUMHUUYECKOHN CBSI3U, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEaKIUU.

[lon HOBBIM yrjaoM 3peHuss B npeaMmere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO oOwiero oOpa3oBaHUs
TEOPETUYECKU Marepual M (AKTOJOTMYECKHE CBEJIEHUS O BEUIeCTBaX U
XUMHUYECKON peakiuu. Tak, B "yacTHOCTH, B Kypce «OOImias u HeopraHHYecKas
XUMUS» 00ydarolMMCsl TPEAOCTaBISETCS BO3MOXKHOCTb OCO3HAaTh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOAOJIOIMYECKUX MO3MLIMM,



rIIy0o>Ke TMOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3akoHa — OT
000011210111 | 10 0OBSICHSOIIEH U TPOTHOZUPYIOIICH.

Ennnas cucreMa 3HaHMK O BaXXKHEWIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH,
CBOMCTBAax M MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus jomnonHsercs B Kypcax 10 m 11 xnaccos
AJIEMEHTaMH  COJICP)KAHMS, WUMEIONIUMHU KYJIBTYPOJOTHUECKUI H TMPUKIATHOM
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT TOHHMMAHHWIO B3aWMOCBSI3M XHUMHH C
JIPYTrUMHU HayKaMH, pPacKpbIBalOT €€ poJib B IMO3HABATENbHON MU MPAKTUYECKOU
JESATENbHOCTA YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAXKEHHS K THPOLECCY
TBOpYECTBA B OOJACTH TEOPUH W MPAKTHUECCKUX MPUIOKECHUN XUMUH, IOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npoOjemMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIUBATH UHPOPMALIUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, PEIICHUS WHTEJUIEKTYyalIbHbIX H
AKCIIEPUMEHTANIbHBIX HUCCIEA0BATENIbCKUX 3a7a4u. B 1enom coxepxkanue yueOHOro
npeaMeTa  «XWMHUS»  JAHHOTO YPOBHS  WM3Yy4YEHHUS OpPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYyYarONUXCs MHUPOBO33PEHUYECKOW OCHOBBI IS TTOHWMAHHUS
¢bunocockux uae, Takux Kak: MaTepuasbHOE EJUHCTBO HEOPraHWYECKOro H
OpraHUYecKOro MHpa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM U
CTPOEHHEM, TO3HABAEMOCTh MPUPOJHBIX SBJICHUA NYTEM OHKCIEPUMEHTAa W
pEeIIeHUsT TMPOTHBOPEYMH MEXKIy HOBBIMHU (akTaMu UM  TEOPETHUYCCKUMU
MPEANMOCHUIKAMHU, OCO3HAHHUE POJIM XMMHH B PEIICHUH YKOJIOTHICCKUX MPOOIIeM, a
TaKkKe MpobieM cOepeKEHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/aHMS HOBBIX
TEXHOJIOTHI U MaTepUasoB.

B nmmane pemenus 3a7ad  BOCIHUTAHHS, Pa3BUTHS W COIMAIHM3AIUAN
0oOy4Jaronuxcsi MPUHATHIE TPOTPAMMOM MO XHMHH TOAXOIBI K OMPEIEICHUIO
colepKaHUsi ¥ TOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaroT (GOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, HMEIOUMX 0a30BOe 3HAYCHHE A
pPa3IMYHBIX BHJOB JICSITEIIBHOCTU: peIIeHUs MpodsieM, MOUcKa, aHaiu3a Hu
00paboTKku nH(pOpMaLu, HEOOXOJUMBIX IJI IPUOOPETEHUS OMBITA MPAKTUIECKON
U HCCIICIOBATENHCKON JEATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHWUU
XUMUH.

B mpaktuke mnpenojiaBaHUs XUMUM KakK Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl, TAK U Ha YPOBHE CPEHEro 00111ero 00pa3oBaHusl, IpU ONPEACICHUU
COZIepKATCIIbHONW XapaKTEPUCTHKU IIEJIe W3y4YeHHUs TMpeaMeTa HampaBlICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS (HOPMHUPOBAHWE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
JESATENbHOCTA YE€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOIMYECKOW TOYKHU 3pPEHUs TAaKOW MOAXOJ K OINPEACICHHUIO IeNed H3ydyeHUs
MpeMETa SIBJISIETCS BITOJIHE OMPaBIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEeHMs TJIABHBIMU LIETSMU HU3Yy4YEHHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBHsITOTCS:

e (QopMupoBaHuME CHCTEMBl XUMHUYECKUX 3HAHUW KaK  BaKHEUIECH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOM
JeXKaT KIIOYEBBbIE MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHMMAHHME CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HMCTOPHEH
WX Pa3BUTHUS U CTAHOBIICHHSI,;

e (opMupoBaHUE U pa3BUTHUE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaAKIMi, HEOOXOAMMBIX [UJIsi MPUOOpPETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIINX MECTO B MPUPOJIC, B TPAKTUIECKOMN M TIOBCETHEBHOM KU3HH,

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e30macHOro o0pallleHusl ¢ BeIIECTBAMH.

Hapsiny ¢ atuM, copeprkaTenbHas XapaKTepUCTHUKA TEJIeH W 3a7a9 U3ydeHUS
MpeaAMeTa B IIporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUH
C HOBBIMH MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoBanus. CerogHs B
OpernojjaBaHu  XUMUKM B OOJbIIEH  CcTenmeHW OTHAETCs  MpeanoyYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJEp)KaHUs OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA 00Ie00pa30BaTeIbHON OpraHU3alliy, BIIAJCIONIETO HE
HabopoM 3HaHWH, a (YHKIHOHATIHLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHBHOTO TIOJIYYCHUS! 3HAHWU W MPUMEHEHUS X B PEATbHON KU3HU
JUTSL peICHUS] IPAKTUYECKUX 3a/1au.

B cBf3M ¢ 3TUM mpu U3y4YeHUH TMpeaMmeTa «XUMHUS» JOMUHUPYIOIEe
3HAYCHHE MPUOOPETAIOT TAKKE IIEJIN U 3a]1a4M, KaK:

ajanTamys 0O0y4JaromuXxcsi K YCIOBUSM TMHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHUpOBaHWE  WHTEIVICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYalMAX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopmupoBaHre y OOydYaOMMXCA KIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMITETEHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [IJIsl PaA3IMYHBIX BHJOB
NEeSATENbHOCTU: PEIIeHHs MpoOJieM, MorcKa, aHaian3a U o0paboTku uHboOpMaIuy,
HEOOXONUMBIX JUIsl MPUOOpPETEHUs: OmbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B T[IO3HAHUM XWMHH, a TaKKe JUIsl OIEHKH C  TO3HIIHH
DKOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00yUarouXCcst: CIIOCOOHOCTH CAaMOCTOSITENTLHO MPUOOPETaTh HOBBIC
3HaHHUA 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMU, UCIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIIOTUU JIJISl TIOMCKA W aHaiu3a yueOHOU U
HAY4YHO-TIOMYJISIPHON HH(DOpMAIIMKA XUMHYECKOTO COJIePIKaHuS;

(dbopMUpOBaHKE U PA3BUTHE Y OOYIAFOIIUXCS ACCOIMATUBHOTO U JIOTHIECKOTO
MBIIUICHUS, HAOI0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU M MPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIHTaHHE Yy oOOyvaromuxcs YOeXKIEHHOCTM B T'yMaHHCTHUYECKOM
HAIPaBJICEHHOCTH XWMHUHU, €€ BaXKHOW POJIM B PELICHUH TIN00aJbHBIX MPOoOsIeM
paIoOHAIBHOTO MPUPOIOIOIB30BaHNs, TTOMIOTHEHUS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEpeKHOTrO
OTHOIICHUS K TPHPOJIE M CBOEMY 3JI0pPOBBIO, a TaK)Ke€ MPHOOPETEHUsS OIbITa
WCIIOJIb30BAHUS TIONYYCHHBIX 3HAHWM JUISI TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMHU.

B yudeOnoMm mmaHe cpeagHero oOmiero o0pa3oBaHUS TPEeAMET «XHUMUS»
0a30BOT0 ypOBHS BXOJUT B COCTaB MpeaMETHON oOnactu «EcTecTBeHHO-HAyUHBIC
IPEIMETHD».

OO11iee yncno 4acoB, OTBEIEHHBIX IS U3yYEHUSI XUMHUH, Ha 0a30BOM yPOBHE
cpemHero oOmero oopazoBanus, cocraisger 68 gacos: B 10 xkmacce — 34 gaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 yac B Hezielo).



COJIEPKXAHUE OBYYEHUA
10 KJITIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKOM XUMHHU

IIpenMer opraHM4ecKOr XUMUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB W MaTEpUANOB. Teopus CTPOEHHsI OpPraHUYECKHUX
coenuHeHuit A. M. byTiepoBa, e€ ocHOBHBIE TT010KeHUsA. CTpyKTypHBIE (DOPMYIIBI
OpPraHUYeCKUX BelIeCTB. [oOMonorus, wu3oMepus. XUMHUYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIEC U KPATHBIC CBSI3H.

[IpeacraBienue o kinaccupuKalMu OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHHMH (CHCTeMaTH4yecKas) M TpPUBHUAIbHBIE Ha3BaHUS
BOXHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbBIE METOJIbI HM3YyYEHHUs BEIIECTB U UX IPEBPALLICHUI:
O3HAaKOMJIEHHWE C oOpa3llaMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB 110 IPEBPALICHUIO OPTAHUYECKUX BELIECTB
MIpy HarpeBaHuu (TJIaBJICHUE, OOYTIMBAaHUE U TOPCHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeilie NpeACTaBUTeNN alKaHOB: (U3MYECKHE M XUMHYECKHE CBOICTBa
(peakuuu 3aMelIeHus] W TOpPEHHs), HAXO0XKACHUE B NPUPOAE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAl. DTUIICH U MPONUIIEH —
npocTeilie TpeACTaBUTeNIN alKeHOB: (U3UYECKHEe M XUMHYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHMS, THApATAlUW, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHUE.

Anxaguensl: OytanueH-1,3 u MetunOytanueHn-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUSI, TOMOJIOTUUECKHUH psJl. ALleTUIIEH
— TMPOCTEHIIMIA TMPEACTaBUTENh aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHUE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTalliy,
ropeHus), MoJyYeHrue u MpUMEHEHHE.

Apensl. benzoin: cocrtaB, cTpoeHue, pU3MUECKME M XUMUYECKHUE CBOWCTBA
(peakiuu rajoreHupoOBaHUS U HUTPOBAHMUS), MOJYyUYECHHUE U MpUMEHEHue. 10.1you:
cocmas, cmpoeHue,  uauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUS), NoyueHue U npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsSI3b MEXIYy YIVIEBOJOPOJAMH, IPUHAMJIEKANIMMHU K
pa3IMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YTriaeBOAOpPonaOB. [IpuponHbii Ta3 U MOMyTHBIE
Hedrsaubie ra3pl. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
MIEPErOHKA, KPEKUHI (TEpMHYECKHM, KaTaaUTHUYECKuil), muponu3. IIpoaykTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBILIUICHHOCTH U B ObITy. KaMeHHbIi
YTOJIb U IPOAYKTHI €0 MepepadoTKH.

OKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB W HUX MpeBpalleHUi:
O3HaKOMJIEHUE ¢ 00pa3liaMM IUIacTMacc, Kay4yyKoB U pPe3UHbI, KOJJIEKIIMU
«Hedts» w©  «Yromp», MOJEIMPOBAHHE  MOJIEKYJ  yTJEBOJOPOJOB U
raJIOreHONPOU3BOIHBIX, MPOBEJACHUE IPAKTUUECKON PabOThI: MOIyYeHUE STUJICHA
Y U3YYECHHUE €TO CBOMCTB.

Pacuérnrnlie 3amayn.

Bbluucinenuss mo ypaBHEHMIO XHMMHMUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOJYKTa PEaKIUHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOTYKTOB PEAKIIUN).

Kucaopoacoaepxauiue oprannyeckue coelMHeHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U 3TAHOJ: CTPOCHHE,
buznueckue M XMMHYECKHME CBOWCTBAa (PEakUuMu C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMU, TOpPEHHUE), NpuMeHeHue. BomopoaHbie CB3M MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U ATAaHOJIa Ha OPraHU3M YeJIO0BEeKa.

MHoroatoMHble  CHUPTHL.  DTUJIEHTJIMKOIbL W  T[JUUEPUH: CTPOCHHUE,
¢du3nyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJACHCTBUE CO UICJIOYHBIMU
MeTaJljlaMi, KaueCTBEHHAsh pEakIusi Ha MHOTrOAaTOMHBbIE CHHPTHI). JlelicTBue Ha
opranusm uenoBeka. [[puMeHenne riaunepuHa u 3TUICHT ITUKOJIS.

@deHoJ: CTpOEHHE MOJIEKYJbl, (U3UYECKHUE U XUMHUYECKHE CBOMCTBA.
Toxkcuunocts enona. [lpumenenue dexona.

Anpaeruaipl U Kemowvl. DopManblIeruj, aueTalbJIerull: CTPOCHUE,
¢bu3nuecKkue U XUMHUYECKHUE CBOMCTBA (PEaKIMM OKUCICHHUS M BOCCTAHOBJICHHS,
KauyeCTBEHHbBIE PEAKIINH), OJTYyUCHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas H
YKCyCHasi KHCIJIOTBI: CTpOEHHE, (PU3NUYECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue il Kiacca KUCIOT, peakius 3TepuduKanum), nojayuyeHue U NpUuMEHEHHUE.
CreapuHOBasi MU OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX
KHCTIOT. MbLJa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JEHCTBHE.

Cnoxuple 3¢pupbl Kak MPOU3BOAHBbIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.




VYrneBonbl:  cocraB, KilacCU(pHUKalus  yriIeBOJOB  (MOHO-, JHM- U
nojucaxapuabl). [roko3a — nmpocTelnii MOHOCaXxapua: OCOOEHHOCTH CTPOEHMS
MOJIEKYJbI, (U3NYECKHE U XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE  C
ruapokcunom Mmeau(Il), okucnenue ammuauHbiM pacTBopoM okcunaa cepebdpa(l),
BOCCTAHOBJICHHE, OPOXKEHME TJIFOKO3bI), HAXOXAECHHE B NPUPOJE, NPUMEHEHUE,
ounonoruueckas poib. dotocunTe3. pykTo3a Kak H30MEP IIFOKO3BI.

Kpaxman u nemnrono3a kak npupoasbsle nonuMepsl. CTpoeHue Kpaxmaia U
LEeJUT0I03bl.  PU3NYECKME W XUMHUYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs pEaKLUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
MpOBEJCHUE, HAONIOJICHUE U ONHMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAUECTBEHHBIE PEAKIMUA OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TAHOJA
okcusoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruzapokcuiom menu(1l)), anpaernioB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCUJA
cepebpa(l) m ruapoxcumom wmemu(ll), B3ammosmelcTBHEe Kpaxmajaa C HOJIOM),
MPOBEJICHUE MTPAKTUUECKON padOThI: CBOMCTBA PAacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnble 3amaun.

Borunicnenuss 1Mo ypaBHEHHMIO XUMHYECKOM peakuuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI'O BEIIECTBA WMJIM MPOAYKTA PEAKLMHU IO MU3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB MJIH MPOYKTOB PEAKIUN).

A3oTcoaepkalue OpraHuiuecKue COeIMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYEcKue coequHeHus. dusnueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpHUMepe IHIMHA). buosnorundeckoe
3HA4YE€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NOpUpOIHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. llepBuunas,
BTOpPUYHAsE U TpETUYHas CTPYKTypa OenakoB. XUMHUYECKHE CBOMICTBa OEJIKOB:
TUJIPOJIN3, IEHATypalusl, KAUeCTBEHHbIE pEAaKLIUK Ha OEJIKU.

OKCliepUMEHTANIbHbIE METObl H3Y4YEHHMs BELIECTB M HUX IIPEBPALICHUN:
HaOJI0/ICHUE U OMHMCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: JEHATYpalys OEIKOB MpH
HarpeBaHuy, IBETHHIE PEaKLIUU OEITKOB.

BricokoMo1eKyJISIPHBIC COeIHHEHUS

OCHOBHBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHAS MOJEKYISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUNA —
MOJIMMEPU3ALUS U MOJTUKOHIEHCALUS.

OKclepUMEHTAJIbHBIE METOAbl H3Y4YEHHMs BEUIECTB M HUX MPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.



Peanu3amus MeXMIpeIMETHBIX CBS3EH MPU W3YYCHUH OPraHUYECKOW XUMUH B
10 kiacce OCYMIECTBISIETCSI 4Yepe3 HCMOIb30BaHUE KaK OOIMX €CTECTBEHHO-
HAYYHBIX TOHITHN, TaK U TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU I OTACIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAyYHbIN (PaKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KIacCU(PUKANWs, MEPUOANIHOCTh, HAOIIOACHUE,
MU3MEpEeHHE, PIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwusuka: MaTepus, OHEPrus, macca, aToM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NYECKUE BETUINHBI U CAMHUIIBI UX U3MEPEHUS.

buonorus: ximerka, opranm3Mm, Omocdepa, 0OMEH BEIIECTB B OpraHU3ME,
(dboTocuHTe3, OWOJOTUYECKHM AaKTUBHBIC BemlecTBa (OCNKU, YTJIEBOJBI, KUPHI,
(hepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMIAeMbIe, TOTLIHBO,
peCypChlL.

TexHonorus: mnWIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIHHOTO TUTAHUS,
MOOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepUaiIbl U3
MCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMHHU

XUMHUYECKUN dJIEeMEHT. ATOoM. Sapo aroma, uU30TOMNBL. JIEKTPOHHAA
000JI0uKa. DHEPreTHYeCKUue ypOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpelesieHUus] JIEKTPOHOB 10 OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIICKTPOHHAS KOHPUTYpAITUs aTOMOB.

[Tepuoanueckuii 3akoH U [lepuoanueckas cucTeMa XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOIUUECKOTO 3aKOoHA M llepuonnueckoi CUCTEMBI
xuMuueckux anemeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB XUMHUYECKUX DJJIEMEHTOB H
oOpa3yeMbIX MMH TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYINNaM U MEPHOJIaM.
3HaYeHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BeiiecTBa. XHUMHUYECKas CBsi3b. BuIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasi HEMOJSpHAs U TOJSpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBs3u (OOMEHHBIH U  JIOHOPHO-
akuenTopHselil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemecTtBa  MOJIEKYJIIDHOTO M HEMOJIEKYJIIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTAaBa BELIECTBA. THIbI KPUCTATUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKON PEIIETKHU.

[TonsiTre 0 nucnepcHbIX cuctemMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1015 BElecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHEHU. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. [ €HETHYEeCKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIMX K PA3JIUYHBIM KJIaCcCaM.

Xumndaeckass — peaknus. Kimaccudpukamuss XUMHUYECKHX — pEaKIuii B
HEOPraHWYECKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS SJHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3inyuHbIX (PakTopoB. OOpaTUMBbIC
peakuuu. XuMHueckoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektposmtuyueckas aucconuanusi. CuapHbIe U cadbie AMeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KMCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYEHHUS BELIECTB W MX [PEBPALLICHUI:
nemoHcTpauus Tadmun «llepuonnyeckas cucrtema XUMHUECKUX snemeHToB 1. .
MenpeneeBay, W3ydeHHE MOJICNCH KPUCTAUTMYECKHX PEMIETOK, HAOMIOICHUE |
OMKCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3ioKeHUe MEPOKCUIA
BOJOPOJA B MPUCYTCTBUU KAaTAJIN3aTOPA, ONPENEIICHUE CPElbl PACTBOPOB BELIECTB
C TIOMOULIBIO YHUBEPCAIBHOTO WMHAMKATOpPA, PEAKIUH HOHHOrO OOMEHa),
MIPOBE/ICHHUE MTPAKTUYECKON paboThl «Briusaue paznudabix (PakTopoB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHUSM XUMHYECKMX pEaKUHMi, B TOM YHUCJE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C HUCIOJIb30BAHUEM ITOHATHS «MacCCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerammel.  Ilonoxenne HemerawuioB B llepuoamdeckont  cucreme
xumudeckux snemeHtoB [[. M. MenzgeneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
duznyeckre CBONCTBA HEMETAJIOB. AJUIOTPONHUS HEMETalioB (Ha MpumMepe
KHCJIOpPOJIa, cephbl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA Ba)KHEUMIIIMX HEMETAJJIOB (TFajOreHOB, CEPhI, a30Ta,
dochopa, yriepoma W KpPEeMHHS) W WX  COCAMHEHWH  (OKCHJIOB,
KHUCJIOPOACOIEPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprmeHeHre BaXKHENUIINX HEMETAJIOB U UX COCIUHEHUM.



Merambl. [lonoxenue meramwioB B llepuoauueckon cucTeMe XUMHYECKHUX
sanemeHToB [I. Y. MengaeneeBa. OcoOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. OOmue ¢guznyeckre cBoicTBa MeTaioB. CIUTaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUH psAJl HANPSHKEHU METAJIIOB.

XUMHUYECKUE CBOMCTBA BaKHEWMINIMX METAUIOB (HATpUM, Kalul, KabLHi,
MarHuii, amlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U KX COCTUHEHUI.

OO6mue crnocoObl mosyueHuss MeTaioB. [IpuMeHeHue MeTasioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTANbHbIE METOJIbl HM3YyYEHHUS BELIECTB W MX IPEBPALLICHUI:
M3y4eHUE KOJUICKIUU «MeTabpl W CIUTaBbl», OOpaslloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3aja4, HAOJIOJICHHE U OIHUCAHUE JIEMOHCTPALIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHAA ATIOMUHHS C PACTBOPAMHU
KHUCIIOT U LIEJIOYEH, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIIIOB).

Pacuérunle 3amaun.

Pacuérel maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tsl Macchl (00bEMa, KOJIMUYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO
W3 BEILIECTB UMEET MPUMECH.

XHUMHUA U )KU3HDb

Ponp xumum B 00E€CTICUCHHH 3KOJIOTHUECKOW, YHEPTeTUYECKOW U TMHIIEBOU
0€30MacHOCTH, Pa3BUTHUU MeAWIMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIMI.

[IpeacraBnenuss o0 OOHMX HAay4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJYYEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BELWIECTB M MATEPUATOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUIHMOHHBIE MATEpHalIbl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKNE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: NpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIONIb30BAaHUS MPENapaToB ObITOBOW XUMHUU
B ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust  MeXINpEAMETHBIX  CBsSI3eM MNpU  M3ydeHUH  OOmed u
HEOPraHM4ecKoM XuMUM B 11 Kilacce OCyIIECTBISIETCSA Yepe3 UCIOIb30BAHUE KaK
OoOIMX EeCTEeCTBCHHO-HAYUYHBIX TOHSATHUH, TaK W TIOHITHH, SBISIOIINXCS
CHUCTEMHBIMU JIJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO1re ecTeCTBEHHO-HAYUYHbIE TMOHSATHUS: HAy4dHbIM (PakT, rUIoTe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, WOH,
M30TOTI, PaJMOAKTUBHOCTh, MOJICKYJIa, SHEPreTHUECKUH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHWE BEIIEeCTBA, (PH3UYECKHE BEIIMYUHBI M CIIMHUIIBI MX
H3MEpEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMECH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaNbl, TOPHBIC MTOPOBI, MOJIE3HBIE UCKOIIAeMbIe, TOTLIUBO,
pEeCypCHI.

TexHoJOorHs: XUMUYECKash MPOMBIIIICHHOCTh, METAJUTYPrusi, MPOU3BOJICTBO
CTPOUTEILHBIX MaTepUAJIOB, CEIIbCKOXO3SHCTBEHHOE TIPOM3BOACTBO, ITHIIICBAS
MPOMBIIIICHHOCTh,  ()apMaleBTHUECKass  MPOMBIIUICHHOCTh,  IPOHU3BOJICTBO
KOCMETHYECKHX MpPEeraparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAIOB,
9JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA ITPOI' PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS
OoOyJaronuMuUCs MPOrpaMM CpeIHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METalpeAMETHBIM W IpeAMETHbIM). HaydHo-meTonnyeckoid OCHOBOW IS
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOrpaMM CPEAHEro OOIero
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/I.

B coOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM IOJIXOIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS NpEeAMETa «XHUMHs» HAa YPOBHE CPEIHETO
oO1mero 00pa3oBaHwMsl BHIJICTCHBI CICAYIONMINE COCTABIISIONINE:

OCO3HaHME OOYYaIOIUMHCS POCCUUCKON TPaKJaHCKOM HWJIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4Ke MOTUBALMU K 00YUYEHHUIO;

[eJIeHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAJAULIMI 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAaMHM, MPUCYIIMMHU LEITOCTHOM
CUCTEME XMMHYECKOT0 00pa3oBaHus;

HaJIM4YKEe MPABOCO3HAHUS HKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHMHSA» JIOCTUTAKOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HealaMd POCCUUCKOr0 TPa’KJaHCKOro OOIeCTBa, MPUHATHIMH B OOILECTBE
HOPMAaMM WM IpaBWJIaMU  [OBEIEHHs,  CIOCOOCTBYIOIIMMH  IpOLECcCaM
CaMONO3HAHUS, CaMOPAa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUSA JIMYHOCTH
00yJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOCHHS TNpeaMeTa «XHMUS»  OTpa)xaroT
c(OpPMHUPOBAHHOCTh OMbITA I[MO3HABATEIILHOM W MPAKTUYECKON JeSTEIbHOCTU
oOyJaromuxcs Mo peann3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABONOPAIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IPU CO3JaHUU
y4€OHBIX NPOEKTOB, PEIICHUU YYEOHBIX M IO3HABATEJBHBIX 3ajay, BBIINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apTyMEHThI IPYTUX MpU aHAJIM3€ Pa3IMYHbIX BUJOB YUeOHOM NesSTEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTE€YECTBEHHON XUMUU;

YBO)KEHUA K MpOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
NPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAayKd €CTh pPe3yJbTar
JUIATENbHBIX ~ HAONIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPpYyJa YYEHBIX U IPAKTUKOB,;

MHTEpEca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpMALUU O MEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUs, ’TUYECKOTO MIOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U TIPUHMMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIECHHUE M IOCTYNKM CBOMX TOBApULIEH C
NO3ULMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCJIEACTBUNA AITHX
HOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHUS LEHHOCTEH 3I0poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (pM3MUYECKOMY U
IICUXUYECKOMY 37]0POBBIO;

cOOMIOICHUS TPaBHJI OE30MacCHOTO OOpalIeHHs] C BEIIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHUSI LEHHOCTH TPAaBWJI HWHAMBUAYAIbHOTO M  KOJIJIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYalIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HaHUsl NOCJIEACTBUM M HENPUATUS BPEAHBIX NMPUBBIYEK (YNOTpeOJICHUs
aJIKOTO0JIs, HAPKOTUKOB, KypEHUs1);

S) Tpy10BOr0 BOCIMTAHUS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  Y4Y€OHO-HCCIEA0BATEIIbCKOM
JESTEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JPYrMX BHJAX
JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU NPAKTUYECKUX 3aj]ad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3YyUYEHHUIO MPpodeccuil pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM 0 XUMUH;

YBAKECHUS K TPYAY, JIOJIAM TPYAa U pe3ysibTaTaM TPYAOBOH NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAIBLHON TPAEKTOPUU
oOpazoBanusi, Oyaymied MpoecCuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpedHOCTEH 00111ecTBa;

6) 3K0JIOTMYeCKOr0 BOCIIUTAHUSA:

HKOJIOTMYECKU IIeJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KAaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIE;

NOHUMAaHUsl TJIOOATLHOIO XapakTepa SKOJOTUYECKUX MpoOJeM, BIHUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOTHOM U COLIUATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAaHUS JOCTHKEHUW XUMHUHU  JUIS
peLIEeHNs BONPOCOB PALMOHAIIBHOIO PUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, IMPUHOCIIIMX BpEI OKPYXKaroUeu
OPUPOAHON Cpelie, YMEHHsS IPOTHO3UPOBATh HEOJArONMPHUATHBIE HKOJIOTHYECKUE
NOCJIEACTBUSA MPEIIIPUHUMAEMBIX IEUCTBUN U ITPEAOTBPALIATh UX;

HaJIM4YMUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, IKOJIOTUYECKON KYJbTYPHI,
ombITa NEATEIBHOCTH DKOJIOTUYECKOU HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTHMBHO MPOTUBOCTOSATH UCOJOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHUKY;

NOHUMaHUsl CHeUMPUKA XHUMHUM KaK HayKd, OCO3HaHusi €€ poiu B
(GOopMHUpPOBAaHUM PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM 1EJIOCTHOTO
IPEICTaBIICHUs] 00 OKpYKalolIEM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpoOJIeM COXpaHEHHs
IIPUPOIHOTO PABHOBECHS,

yOSXKIAEHHOCTH B 0OCO0OW 3HAUMMOCTH XWUMHUU JJII  COBPEMEHHOMN
UMBWIN3AaUUHA: B €€ TyMAaHHCTUYECKOM HANPABIEHHOCTH W BaXHOW pOJIU B
CO37JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIBTYpPbl, PEIICHUU TJI00ABHBIX MPOOJieM
YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPbEBOM, SHEPIETUUYECKOM, THUILIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIIEUEHUH YCIOBHIA
YCHEIIHOTO Tpyda W 3KOJOTHYECKHM KOMGPOPTHOM IKH3HM KaXKIOro dJjieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHHUs CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BaTh



HOoJTy4aeMble 3HAHUS JUIsl aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPY>KAIOIIEro MUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHS JIeNaTh 000CHOBaHHbIE 3aKIIOUEHUS Ha
OCHOBE HAay4YHbIX (PAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 IMOJy4YeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS Ui
pelieHus mpoOieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IIO3HAHUIO U UCCIIE0BATENIbCKOM e TEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO H
caMo0Opa30BaHUIO0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAHUN 1O XUMUU B
COOTBETCTBUU C )KMU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrnoHanbHOMI
IeSITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJabTaTbl OCBOCHHS YYEOHOIO MpeaMera «XUMHs» Ha
YPOBHE CpeHEro o01Iero o0pa3oBaHus BKIHOYAIOT:

3HaUYUMbIE  JUIS dbopMHpOBaHHA  MHUPOBO33PEHHUS  OOydarouuxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMUPUKY METOJOB IIO3HAHWSI,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, YHEPTHUs, SABJICHUE,
npoliecc, CUCTeMa, HaAYYHBIN (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeoBaHue, HAOIIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT U JIpYTHUe);

yHUBEpCaJlbHble Y4eOHbIEe N1eWCTBUs (MTO3HABATENbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmMupoBanue (byHKIIMOHATBHON
I'PaMOTHOCTH U COIIMAILHOM KOMITETEHIIMHN 00YYarOINXCs;
CIOCOOHOCTD 00y4aromuxcst HCIIONIb30BATh OCBOCHHbBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEPCAIbHBIC y4COHBIC
JIEUCTBUA B IIO3HABATEIILHOW U COLIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMU U  PETYJATHUBHBIMH
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HABaTeJIbHBIMH
JeHUCTBUSIMM

1) 6a3oBbIe JJOrHYecKHue JAeiCTBUSI:

CaMOCTOSITETbHO  (OpMynMpoBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENECHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JTOCTUXKEHUS, COOTHOCUTh PE3YJIbTATHI I€ATEIHOCTH C TOCTABJICHHBIMU LIEISIMU;

UCII0JIb30BATh MPYU OCBOCHUM 3HAHUN MPUEMBI JJOTHYECKOTO MBIIIIJIEHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA IMOHSATUM M YCTAaHABJIMBATH MX B3aHMMOCBS3b,



UCII0JI30BaTh COOTBETCTBYIOIIUE MOHSITUS JJIs1 OOBSICHEHUS OTJIEIbHBIX (DAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMUSI M KPUTEPUH A KiIacCU(PUKAIMM BEUIECTB U
XUMHUYECKUX PEaKInii;

YCTaHABIWBATh TMPUYMHHO-CJICICTBCHHBIC CBSI3H MEXAY HW3Y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBISABJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PaccMaTpPUBAEMBIX
ABJICHUSIX, (POPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B TPOIECCE MTO3HAHUS, HUCTIOIb3YEMbIE B XUMUU CUMBOJUYCCKUE
(3HAKOBBIC) MOJIENIH, TPEOOPA30BLIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIeMEHTa, XUMHUYecKas (QopMyrna, ypaBHEHHE XHUMHUYECKOU
peaklMy — MPU PELICHUU Y4YEOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC MTPEACTABICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX
MIPU3HAKOB MU3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eHCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEMIECTB M XUMHUYECKHX
peakuuii;

(dbopMyIMpoOBaTh 1ENIU U 337a41 UCCIEA0BaHUS, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOATEIHLHO CQOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

BJa/JIeTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEIACHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOIaTh 32 XOJ0M
MpoIiecca, CaMOCTOSITENIPHO TMPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIHUPOBATH
0000TIEeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIIEIOBAHNUS,
COCTAaBJISITh 0OOOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NESATENHHOCTH, TPOSIBIATh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUS TMPAKTHUYECKUX 3a]ad, MPUMEHECHUIO PAa3TMYHbIX
METOJI0B NTO3HAHUSI.

3) padora ¢ unpopmauueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPopManuu (Hay4yHO-
NOMmyJIsipHas JUTEparypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE IOCOOUS,
pecypcbl HTepHETa), aHATM3UpOBaTh WH(POPMAIUIO PA3TUYHBIX BUIOB U (Hopm
MIPEICTABIICHUS], KPUTHUECKHU OIICHUBATH €€ TOCTOBEPHOCTh HHETIPOTUBOPEUNBOCTH;



(GbopMyIMpOBaTh 3aMpPOCHl M MPUMEHATh PA3TMYHBIE METOJBI MPH MOWCKE H
otbope wuHbOpMALMK, HEOOXOAUMOM Uil BBIMOJHEHHS Y4eOHBIX 3aaad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJb30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U PA3JIUYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TIpeICTaBICHUS
uHopMamu (cxemsl, rpadyKu, TMarpaMMbl, TAOIUIIbI, PUCYHKHU U APYTHUE);

UCTIONb30BaTh HAYYHBIH SI3bIK B Ka4yeCTBE CpPEICTBA TpU pabore ¢
XUMUYECKON uH(MOpMAIMel: TPUMEHSATh MEXNpeaMeTHbie ((usudyeckue wu
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpeBUATYphl, HOMEHKIIATYPY;

UCTIONb30BaTh W TPEOOpa3OBHIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBa
HaTJISTHOCTH.

OBiaeHHe YHUBEPCAJbLHBIMUA KOMMYHUKATHUBHBIMU /I CTBUSAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B XOJE TUAIOTa W/WIH
JTUCKYCCUHW, BBICKa3bIBaTh  HaAeH, (OPMYIMPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS TPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C TPE3EHTallMel pPe3yJbTaTOB TO3HABATEIHLHON EATeITLHOCTH,
MOJyYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMHU TP BHITIOTHECHUH
XUMHYECKOTO 3KCTIIEPUMEHTA, MPaKTUIECKOW pabOTHI MO HMCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui Y4eOHOTO MPOEKTa U (POPMYITHUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MYTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHSI 1 OOMEHA MHEHUSIMHU.

OBiajieHHe YHUBEPCAJILHBIMHU PeryJIITUHBHBIMH AeHCTBUSIMM:

CaMOCTOATENIHO IIJITAHUPOBAaTh W OCYIIECTBIIATH CBOIO TO3HABATEIHHYIO
NEeATENBHOCTD, OMpenessis e€¢ Ienu W 3aJadd, KOHTPOJHMPOBATH W IO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIjIaraeMblii aJTOPUTM ACHUCTBUA TIpU
BBIMIOJJTHCHUHA YYE€OHBIX U HCCIIEJIOBATENCKUX 3aj7ad, BbIOMpaTh Haunbosee
3¢ (dEeKTUBHBIA CMOCOO0 WX peHIeHHs C YYETOM IMOJYYCHHS HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH HAa OCHOBE CaMOaHan3a
M CaMOOTICHKH.

IHPEJMETHBIE PE3YJ/IbTATDBI

10 KJIACC

[IpenMetHbie pe3ysibTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

cOPMHUPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUPA, POJM XHUMHU B TIO3HAHUU SIBJICHUU



opupoAbl, B (DOPMUPOBAHMM MBIIUIEHHS W KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM VISl pEILICHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TIPUPOIHOU
cpene;

BIIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIUE TOHSTUS (XUMHUYECKUM 3JIEMEHT, aToM, JJIEKTPOHHAas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpali€HHas), MOJIb, MOJISIpHas
Macca, MOJISIpHBIA OO0BEM, YIIAEPOJHBbIM CKeleT, (yHKIMOHAlIbHAs Tpymna,
paauKan, U30MepHsi, U30MEPbl, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJ U Aa30TCOJCPMAIINE COCAUHEHUS, MOHOMED, IOJHUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHHUS
opranndeckux BemniecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHUs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHPOBO33PECHUECKUE 3HAHMS,
JeXalue B OCHOBE IOHUMAHUS MPUYMHHOCTA U CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIOJIb30BAaHUM BaXKHEUIIUX OPTraHUYECKHX BELIECTB B OBITY U
NPaKTUYECKOM JAEATEIbHOCTU YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHMU BBIABIATH XapaKTEPHbIE MPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, UCIOJB30BATh COOTBETCTBYIOUIME IMOHATUS MPU
OMMCAaHUU COCTaBa, CTPOCHHUSI U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUM;

c(OPMHUPOBAHHOCTh YMEHHI HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpALIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB W YpPaBHEHUNW XUMUYECKHX PEaKIUH,
M3TrOTaBJIMBaTh MOJIENIA MOJIEKYJI OPraHMYECKUX BEILIECTB JJISI WJUIFOCTPALUU X
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJIECKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K ONpeAcICHHOMY
KJIACCY/TpynIie COeIWHEHUN (YTJIEBOIOPOIbI, KHUCIOPOJ W a30TCOAEpIKAIIHE
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIUWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematudeckord HomeHkiarype (IUPAC), a Takxke NpUBOAWTH TPUBHUAIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OPraHUYECKHUX BEIIECTB (STUJIEH, MPOIUJIEH, alETUJIEH,
ATUJICHTJIUKOJb, TIUIEpHH, (EeHON, GopMambIeTH I, aleTanbIeTH, MypaBbUHASL
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBASL KUCIIOTA, TJIFOKO34a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIMIHH);

c(OpPMHUPOBAHHOCTh, YMEHUSI OMNPEIEIsITh BUIbl XUMHUYECKOM CBSA3U B
OpraHUYEeCKUX COECIMHEHUAX (OJIMHAPHBIC U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITH IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 111 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;

chOpPMHUPOBAHHOCT, ~ YMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHYECKHE CBOMCTBA THIHMYHBIX MPEJICTABUTEICH pPa3IMUHBIX
KJIACCOB OPTraHWMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, INPOMWIECH, alleTHJICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METAHOJ, ATAHOJ, ATUJICHIJIUKOJb,
JIMIEPUH, (EHOJ, aleTalbACTHa, MypaBbUHAsl W YKCYCHasl KHCJIOThI, TJIFOKO3a,
Kpaxmall, [[eJUII0JI03a, AaMUHOYKCYCHAsl KUCJI0TAa), UUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HHUMU YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
UCIIO0JIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YIJIEBOJAOPOIHOTO
CeIpbsi (He(Thb, TPUPOAHBIM Ta3, Yrojb), CIOCOOBI HX MEpPepabOTKH U
IPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIESCTBA WA MPOIYKTA
peakIMyM 10 HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIIUN);

chOpPMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3YYCHUH BEIIECCTB U
XUMUYECKUX SBJIICHUN (HAOIIIOICHHE, N3MEpPEHNE, SKCIIEPUMEHT, MOICIIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XMMHUYECKHE 3HAHUS Il TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjIa MOJb30BAHMS XUMUYECKON
NOCyJIod U J1TabOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXe IpaBWJIa OOpaIlleHUs ¢
BEILIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSAMU IO BBIMOJHEHHUIO Ja0OPAaTOPHBIX
XUMHYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW TUJIAHUPOBATh W BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIpEeBpaIlleHHs] OPraHUYECKUX BEIIeCTB IPU HArPeBaHUHU, IMOJTyYCHUE
ATUJIEHA W U3YYEHHE €ro CBOWCTB, KA4eCTBEHHBIC PpEAKIIMU OPTraHHMYECKUX
BEILIECTB, JICHATypalus OCJIKOB NpPH HArpeBaHUU, IIBETHBIC PEAKIUU OEJIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH O€30MAaCHOCTH TP OOpalleHuu ¢
BCIIECTBAMH H JIA0OPATOPHBIM 00OPY/IOBAaHUEM, MPEACTABISTh PE3yJIbTAThI
XUMHUYECKOTO 3KCIIepMMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 (GOpMYyJIMPOBATh BEIBOBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHUM KPUTUUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpoOpMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
uHpopmaruu, aTEpHET 1 APYTHX);



chOpPMHUPOBAHHOCT, ~ YMEHHMH  coOmofarh  MpaBWJa  3KOJOTHYECKHU
11eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYJIOBOM JNESITEILHOCTH B IENAX
COXPAaHEHMUS CBOETO 3JI0POBbS M OKPYKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUS HAa XUBBbIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHKUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS KX BPEIHOrO BO3IAECHCTBUS HA OPraHu3M
YEJI0BEKA;

JUTIsl OOYyJaroIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHWS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL  CHENBbIX M CIA0OBHISIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3amucu XuMHYEeCKUX

dhopmyr.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh  TMPEJCTABIECHUNA: O XUMHUYECKON  COCTaBJISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBl MHUpPA, POJU XUMHUU B TIO3HAHWUU SIBJICHUM
npuposibl, B  (GOPMUPOBAHWU MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHUECKUX 3a/1a4
M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO W TIPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHMHMYECKUX  3HAHUW, KOTopas  BKJIHOYAeET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHH AJIEMEHT, aToM, H30ToIl, S-, p-, d-
AJIIEKTPOHHBIE OPOWUTATM aTOMOB, WOH, MOJIEKYJId, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCIEHHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUIMYECKasi, BOAOPOAHAS), KpUCTAIUINYECKasl PEIIETKa,
TUMBl ~ XUMHYECKHUX  PEaKIMi, pacTBOpP, DJEKTPOJUTHI, HEIICKTPOJUTHI,
ANCKTPOIMTUYECKAS JTUCCOIMAIINSA, OKHUCIIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHcconumanuu, nepuoandyeckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI U MPEBPALICHUS] SHEPIUU
IpU XUMHUYECKUX PEeaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIMe B OCHOBE IOHUMAHHUS TPUYMHHOCTH H
CHUCTEMHOCTH XWMHUYECKHX SIBIICHUM, (HhaKTOJOTUUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM HCIOJIb30BAaHUN BOKHEHIIINX HEOPTAHHMYECKUX
BEILIECTB B OBITY U IPAKTHUUECKOM JICATEILHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHMM BBIABIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX IIPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI0 CHMBOJHKY JUISI
cocraBieHus: (GOpMyNl BEIIECTB W  ypPaBHEHUHW XMMHUYECKHUX  PEaKIIMH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHak, raméHas
U3BECTh, HETalIéHasi U3BECTh, MUTHhEBAS COJIA, MTUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBsA3U (KOBaJIEHTHAsl, MOHHAs, METaJUIMUECKasi, BOJOPOJIHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOM PEmIETKM KOHKPETHOTO BelIeCTBa (aTOMHas, MOJEKYyJspHas,
MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCMHCHMUI;

c(OpMHUPOBAHHOCTb YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNPEAeIEHHOMY KJiaccy/rpyrmnre
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJJIbl M HEMETAJUIbl, OKCUJIbI, OCHOBAaHHMSI,
KHCIIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COTIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbICI MEpUOANYECKOro 3akoHa /1.
W. MenpeneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OObICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

c(OPMHUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JIeMeHTOB |—4 mnepuonoB Ilepuoaumyeckoil CHCTEMBI
xumudeckux snmeMmentoB JI. M. MenneneeBa, ucnonp3yss TOHITHS «s-, p-, d-
AIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIWHEHUI
10 IIepruoiaM U rpymmnaM [lepuoguueckon CUCTEMbl XUMHAYECKUX diieMeHToB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMHMCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHME T€HETUYECKOW CBS3M MEXKAY HEOPTraHHUYECKUMH
BEILIECTBAMU C ITOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH I10
pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBy pPEArMPYOIIMX BELIECTB, TEIIOBOMY
s deKTy peakuuu, U3MEHEHHUIO CTEIICHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTHMOCTH
pEaKINK, yYacTHIO KaTajau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHM COCTaBISITh YpPAaBHEHUSI PEaKIU pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS pEeaKI[Mil HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHILIA;



cOPMHUPOBAHHOCTh YMEHUW MPOBOAUTH pPEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTAaB Pa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paClO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIaHMYECKUX
BEILIECTB;

cOPMUPOBAHHOCTh ~YMEHHUH  pacKpblBaTb CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OanmaHca
ATUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peaklMK OT Pa3Iu4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsust (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeXkKaIle B OCHOBE INMPOMBIIUIEHHOTO IMOJYyYEHUSI CEpPHOM KHUCJIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX NPUHIMUNAX U
AKOJIOTHYECKUX MPOOIeMaX XUMUUECKOTO MPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C HCIOIb30BAaHUEM
MOHSTUS «MaccoBasi JIOJisI BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIUSAX, MacChl BElIeCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO U3 YHACTBYIOUIMX B peakluu
BEILIECTB, TEIUIOBOro 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUs MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBUiIa MOJIb30BAHUS XUMUYECKON
nocyqoil U JabopaTOpHbIM OOOPYJOBAaHMEM, a TaKXKe MpaBuia OOpallleHUus C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJTHEHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUI TJIAHUPOBATh U BBIMOJHITH XUMHUYECKHIA
AKCIIEPUMEHT (pa3joKeHHE MEepOKCHIa BOJOpOAa B MPUCYTCTBUHU KaTalM3aTopa,
ONpENEIICHUE CpeAbl PpPACTBOPOB BEIIECTB C IOMOUIBIO  YHUBEPCAIBHOIO
MHANKATOPa, BIMSHUE PAa3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakiuy,
peaKuu HMOHHOTO OOMEHa, KayeCTBEHHBbIE peakluu Ha cyibdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE JKCIIEPUMEHTANbHBIX 3aJa4 I10
teMaMm «Metaiel» U «Hemeramnbl») B COOTBETCTBMU C MpaBUJIaMU TEXHUKHU
0e30MacHOCTH MPpU OOpallleHUH C BEIIECTBAMU U JaOOpaTOPHBIM 00OpYIOBaHUEM,
NPEICTaBIATh PE3yJabTaThl XUMHUYECKOTO JKCIepUMEHTa B (GopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakiuuil U (OpMYyJIHpPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOM
KOMMYHUKaIU, IHTepHET U Ipyrux);



chOPMHUPOBAHHOCT,  YMEHHMH  coOdojaTh  MOpaBWiia  AKOJIOTHYECKU
1IeJ1eCO00pa3HOro TMOBEIEHUSA B OBITY M TPYAOBOW JAESATENBHOCTH B LEJAX
COXPAaHEHHSI CBOETrO 3/I0POBbS U OKPYXKAIOUIEW MPUPOIHON CpEIbl, OCO3HABATh
ONACHOCTh BO3/ICVICTBHS HA KMBBIE OPTaHU3Mbl ONIPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens [IJIK, mosicHATe Ha mnpumepax crnocoObl yMEHBIICHUS WU
IPEAOTBPAILICHUS UX BPEAHOTO BO3/IEUCTBUS HA OPTAHU3M YEJIOBEKA;

JUIsi OOy4arouIMXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
OPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX W CHA0OBHISIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHUYECKUX

hopmyiI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVTIACC
KouunyecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3iejioB U TeM (ungposBbie)
Ne n/mm Kontpoabnbie | IIpakTHyeckne

NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl
Paszgen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKO XUMHH
bubmunorexa [JOK

[Ipeamer oprannuyeckon xumuu. Teopus

https://myschool.edu.ru/

1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znen 2. YrieBoaopoanbl
o bubnmunorexa [JOK
2.1 [IpenenbHBIC YTIEBOAOPOIBI — aTKAHBI 2 https://myschool.edu.ru/
bubnmunoreka [JOK
59 HenpenenbHbie yrieBoaopOAbl: alKEHBI, 6 1 https://myschool.edu.ru/
' AJIKaUEHBI, aJIKUHBI
but6mmoreka [JOK
23 ApomarnyecKkue yriaeBoa1opoasl 2 htps:/myschool.edu.ny
but6mmoreka [JOK
24 [TpupoHBIE NCTOYHHUKH YTTIEBOIOPOJIOB U 3 | https://myschool.edu.ru/
' ux rnepepaboTka
Hroro no pazneny 13




Paznen 3. Kuciopoacoaep:kamme opranHudeckue coeJMHeHUus

bubnunorexa [JOK
3.1 Crupret. Deron 3 https://myschool.edu.ru/
) Anbaeruabl. KapOoHOBBIE KUCIIOTHI 7 bubnmoreka [JOK
' CrnoxHble 3UpHI https://myschool.edu.ru/
but6mmoreka [JOK
3.3 YIIEBOTNI 3 https://myschool.edu.ru/
Utoro no pazaeny 13
Pa3nes 4. A3oTcoaep:xaliye opranndeckue coeJMHeHn s
but6mmoreka [JOK
4.1 AMUHBL. AMUHOKHCIIOTBL benku 3 https://myschool.edu.ru/
Hroro no paszneny 3
Pa3znea S. BoicokoMoJieRy IsIpHbIE COeIMHEHM ST
bubmunorexa [JOK
5.1 ITnactmaccel. Kayuyku. BosnokHa 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KUIIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jaejaoB U TeM nudpoBLIe
Ne /i P Kounrpoabubie | IlpakTHueckue (witpp )
NMporpamMmblI Bceero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. TeopeTuyeckue 0CHOBbI XUMMH
Crpoenue aToMoB. Ileproandeckuii 3aK0H Brbmiorexa LIOK
https://myschool.edu.ru/
1.1 u [lepuonnueckas cucTeMa XUMHYECKHX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BemecTBa. MHOTr0OOpasue 4 Bu6mnorexa IIOK
' BEIIECTB https://myschool.edu.ru/
Bbu6nuoreka [JOK
1.3 X eCKHe pea 6 1 1
MMHHCCKHC peakitiu https://myschool.edu.ru/
Utoro no pazaeny 13
Pa3nes 2. Heoprannueckasi XuMus
bu6nmoreka [IOK
https: hool.edu.
71 MeTaribt 6 1 ttps://myschool.edu.ru/
bu6nuoreka [JOK
29 HeMeTaisr 9 1 1 https://myschool.edu.ru/
bu6nuoreka [JOK
)3 CBs13b HEOPTAHHYECKUX U OPTAaHUYECKUX ) https://myschool.edu.ru/

BEILIECTB




Bbubnuoreka [JOK
https://myschool.edu.ru/

Hroro no paszneny 17
Pa3zgen 3. XuMus u ;Xu3Hb

3.1 XUMUA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34




ITOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
bubnunorexa [JOK
1 [Ipenmer oprannueckoi Xxumuu, eé 1 4.09 https://myschool.edu.ru/
BO3HUKHOBEHHUE, PA3BUTHE H 3HAUCHUE '
Teopus cTpoeHUsI OpraHUuYECKUX Egesm;l/ommhucin /
. n s://myschool.edu.ru.
2 coequHeHuit A. M. bytneposa, eé 1 11.09 D -
OCHOBHBIE TTOJIOKCHHUS
[IpencraBnenue o KIaccuPpuKauu Bu6muorexa LIOK
3 OpraHnveckux BeuecTs. HomeHnknatypa 1 18.09 https://myschool.edu.ru/
(cucreMaTuveckas) U TPUBHAIBHBIC '
Ha3BaHMsI OPTaHUYECKUX BEILIECTB
bubnunorexa [JOK
4 AJKaHBL: COCTaB U CTPOCHHUE, 1 25 09 https://myschool.edu.ru/
TOMOJIOTHYECKHH s '
but6mmoreka [JOK
5 MeraH u 3TaH — npocTeime 1 210 https://myschool.edu.ru/
MPEICTABUTENH ATKAHOB '
but6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 9.10 https://myschool.edu.ru/




OTUWJIEH U IPONUJIEH — MPOCTEUIINE

bubnunorexa [JOK
https://myschool.edu.ru/

7 16.10
NPEICTABUTEIIN AJTKEHOB
bub6nunorexa [JOK
g [IpakTuyeckas pabora Ne 1. «[lomyuenue 53.10 https://myschool.edu.ru/
ITHUJICHA U U3YYCHHUE €0 CBOMCTBY '
Anxanuensl. Byranuen-1,3 u Bu6mmorexa [IOK
https://myschool.edu.ru/
9 metunoyranuen-1,3. [lonyuenue 6.11
CHHTETHUYECKOTO KaydyKa U PE3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH Bu6nuoreka [OK
10 CTPOEHMSI, TOMOJIOTUYECKUM PsiI. 13.11 https://myschool.edu.ru/
AneTuneH — npocTenmi '
NPEJICTABUTEIb AIKMHOB
but6mmoreka [JOK
1 Bbraucienus mo ypaBHEHHUIO 20.11 https://myschool.edu.ru/
XUMHYECKOM peaKiun ’
but6mmorekxa [JOK
12 ApeHbl: 0eH30J1 B TOJTy0J1. TOKCUYIHOCTh 2711 https://myschool.edu.ru/
apeHoB '
but6mmoreka [JOK
13 ['eHeTHYECKas CBA3b YIIICBOIOPOIOB, 412 https://myschool.edu.ru/
NPUHAIISKANINX K Pa3InYHBIM KlaccaM '
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
14 pHup yr p 11.12 bubmuoreka IIOK

NPUPOHBIN I'a3 U MOMyTHBIE HEPTSHbIE




rasbl, He()Th U IPOJTYKTHI €€
nepepadoTKu

https://myschool.edu.ru/

[IpupoaHbIE HCTOYHUKH YIJIEBOLOPOIOB:

NPUPOJHBIN ra3 v MOMyTHHIE He(TIHbIE

but6mmorekxa [JOK
https://myschool.edu.ru/

15 . 18.12
ra3bl, He()Th U MPOIYKTHI €€
nepepadoTKu
bubmunorexa [JOK
16 KonTponpHas pabota mo pasneny 95 12 https://myschool.edu.ru/
«YTIeBogopoas» '
bubnunorexa [JOK
17 [IpenenbHblE OIHOATOMHBIE CITUPTHI: 15.01 https://myschool.edu.ru/
METaHOJ U 3TaHoJ]. BogopoiHas cBs3b '
but6mmorekxa [JOK
18 MHOT0aTOMHBIE CITUPTHI: 2901 https://myschool.edu.ru/
STHJICHTJIMKOJb U TIIHIEPUH ’
DeHOoII: CTPOCHUE MOJIEKYIIBL, bubmiorexa LIOK
. https://myschool.edu.ru/
19 buznUecKre U XUMHYECKHUE CBOMCTBA, 29.01
PUMEHEHHE
but6mmorekxa [JOK
20 Anpaeruapl: GopManbACTHI U 5 02 https://myschool.edu.ru/
areTanbaerua. AeToH '
OIHOOCHOBHBIE TTPEIETbHbIE brbsmorexa [IOK
https://myschool.edu.ru/
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS 12.02

YKCYCHasI




[IpakTnueckas pabora Ne 2. «CBoiicTBa

bubnunorexa [JOK
https://myschool.edu.ru/

22 . 19.02
pacTBOpa YKCYCHOM KUCIOTBDY
CTeapuHOBAs M OJEMHOBAs KHCIIOTHI, KaK brbmiorexa LIOK
https://myschool.edu.ru/
23 MIPEACTABUTENH BBICITUX KapOOHOBBIX 26.02
KHCJIOT
bubmunorexa [JOK
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX 4.03 https://myschool.edu.ru/
KUCJIOT, UX MOIoLIee AelicTBUe '
CrnosHbIe 2GUPHI KaK TPOM3BOIHEIE Brbmmorexa [IOK
https://myschool.edu.ru/
25 KapOOHOBBIX KUCIOT. ['uaponmn3 11.03
CJIOKHBIX 3(hUpoB
bubnunorexa [JOK
%6 JKupsbr: ruaponus, npuMeHeHue, 181003 https://myschool.edu.ru/
Ouosornyeckas poyb KHUPOB
VT71eBOIbI: COCTAB, KIACCH(DHKAIHS. But6mmorexa [HOK
. https://myschool.edu.ru/
27 BakHeiiume mpeacTaBuTENN: TIOKO03a, 25.03
bpykTo3a, caxapo3a
bubnunorexa [JOK
)% Kpaxman u 1nemono3a Kak mpupoIHbIe 1.04 https://myschool.edu.ru/
HOJIUMEPBI '
KonTpomnpHas pabota mo pazneny
29 «Kucnopoacoaepxaiire OopraHu4ecKue 8.04

COCAUHCHUS»




bubnunorexa [JOK
https://myschool.edu.ru/

30 AMUHBL: METUJIAMUH U aHUINH 1 15.04
AMUHOKHCIIOTHI Kak aM(OTepHbIE brbmiorexa LIOK
https://myschool.edu.ru/
31 OpPTraHUYECKHE COCTUHEHNUS, X 1 22.04
ouosornueckoe 3Hauenue. Ilentuasl
bubmunorexa [JOK
32 benku xak npupoiHbIe | 6.05 https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIC COCTNHCHUS '
bubnunorexa [JOK
1 OCHOBHBIE ITOHITUA XUMUU | 13.05 https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIX COSTUHCHUI '
OCHOBHBIE METO/IbI CHHTE3a Bu6mmorexa [IOK
" https://myschool.edu.ru/
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 20.05

[TnacTMacchl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KUIIACC

Kosaun4yecTBo yacos DJIeKTPOHHbIE
Ne Jara uugposbie
Tema ypoka Konrpoabnbie | IlpakTHueckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 XHUMHYECKUH JIIEMEHT. ATOM. 1 https://myschool.edu.ru/
DNeKTpOHHasE KOH(PUTYpaIis aTOMOB
IIepnonnueckuii 3akoH u Ilepuonnueckas Bu6moreka [{OK
) CHCTEeMa XUMHYCCKUX daeMeHToB /1. U. | https://myschool.edu.ru/
MennieneeBa, ux CBsi3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMUYCCKHX DJIEMECHTOB U UX COCAUHCHUM Bu6nuorexa [IOK
3 [0 TPpyIIaM U NepuojiaM. 3HaueHHe 1 https://myschool.edu.ru/
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux aneMenToB .M. Menaeneesa
B Pa3BUTHH HAYKH
Ctpoenue BeniecTBa. XMMHUUYECKas CBS3b, bubmorexa [IOK
. https://myschool.edu.ru/
4 e€ BUJIbI; MEXaHU3MBI 00Opa30BaHUS 1
KOBaJIEHTHOM CBsI3U. BopopoaHas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. Bu6anorexa LIOK
5 Crenenp okucieHus. Bemecrna | https://myschool.edu.ru/
MOJIEKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOEHHUS
6 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. 1 bubnmoreka [JOK




HctunHbIe U KOJIOUIHBIE PACTBOPBI.
MaccoBas 10J1s1 BEIEeCTBa B paCTBOPE

https://myschool.edu.ru/

Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCTMHEHHUM.

but6mmorekxa [JOK
https://myschool.edu.ru/

7
I'enernueckas cBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3JINYHbIX KJIACCOB
Knaccudukanuss XUMHYeCKHX peakIuii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU. bubanorexa [IOK
https://myschool.edu.ru/
8 3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXPaHEHMs U NIPEBPAILEHUS SHEPTUH IPU
XUMHYECKUX peaKIusix
bubnunorexa [JOK
9 CkopocTtb peakunu. OOpaTUMbIE PEaKIIHH. https://myschool.edu.ru/
XHUMHUYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 1. «Biustaue bubnnorexa [IOK
https://myschool.edu.ru/
10 pa3uyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»
DNEKTPOIUTHUYECKAS JUCCOLHALINS.
TTonsTHE 0 BOAOPOIHOM TToKa3arene (pH) Brbmorexa [IOK
https://myschool.edu.ru/
11 pactBopa. Peakiiu HOHHOTO OOMEHa.
I'maponus opraHu4eCcKux U
HEOpPraHMYECKUX BEILECTB
OKHCANTENBHO-BOCCTAHOBUTEIBHbBIE bubanorexa [IOK
https://myschool.edu.ru/
12 peakuuu. [TonsTHe 00 31eKTpoIN3e
pacIIaBoB U pPaCTBOPOB COJIEU
13 KoHTtponbHas pabota o pazaeny




((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHN»

Mertamisl, UX MOJ0XKEHUE B
[lepuoauueckoit cucTeMe XMMUYECKUX

but6mmoreka [JOK
https://myschool.edu.ru/

14 snemenToB 1. . MeneneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O0mue
(U3UYECKHE CBOMCTBA METAJNIOB
bu6nmunorexa [JOK
15 CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM https://myschool.edu.ru/
AL HAIPSDKEHUN METAJIOB
XUMHUYECKHEe CBOWCTBA BaKHEHIIINX Bubmiorexa IIOK
16 METAIIJIOB (HATPHIA, KaJauil, KaJlbLUH, https://myschool.edu.ru/
MarHui, alfOMUHUN) U UX COCTUHECHUI
but6mmorexa [JOK
17 XVMHUYECKHE CBOMCTBA XpOMa, MEH U UX https://myschool.edu.ru/
COeIMHEHNN
but6mmorekxa [JOK
18 XuMH4ecKre CBOICTBA IIMHKA, JKele3a U https://myschool.edu.ru/
UX COeIUHEHUI
[IpakTuueckas padora Ne 2. "Pemenue
19 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«MeTtae»"
HemeTtamiel, HX NOJIOKEHUE B Bu6moreka LIOK
[leproauueckoii cucTeMe XUMHUYECKUX https://myschool.edu.ru/
20 snemenToB JI. . MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
21 ®usnuecKue CBOMCTBA HEMETAIIJIOB. bubmuoreka [JOK




AnnoTponusi HEeMETauIoB (Ha pUMepe
KHCJIOpOJ1a, cephl, pocdopa u yriepoaa)

https://myschool.edu.ru/

XHUMHUYECKUE CBOMCTBA I'AJIOTEHOB, CEPBI U

bubnunorexa [JOK
https://myschool.edu.ru/

22 .
UX COCTUHCHHI
bu6mmorexa [JOK
T XuMHYecKue cBoiCcTBa a30T1a, hocodpa u https://myschool.edu.ru/
UX COeIUHEHUI
bubmunorexa [JOK
24 XUMHYEeCKHEe CBOMCTBA yTiepo/a, https://myschool.edu.ru/
KPEMHUSA U UX COCAMHEHUHN
bub6nunorexa [JOK
’s [TpuMeHeHHE BaXKHEHITUX HEMETAIIJIOB U https://myschool.edu.ru/
UX COeIUHEHUN
O0o001meHne 1 cucTeMaTu3alys 3HaHuH 110 Bu6muoreka [JOK
26 teme «Hemeramnbny. Berauciaenus mo https://myschool.edu.ru/
YpaBHEHUSM XUMHUYECKUX PEAKIIHA U
TEPMOXUMHYECKHUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue
27 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
"HemeTamsl"y
)3 KoHnTtponbHas paboTta 1mo rTeMam
«Metanns» u «HemeTamas»
bubmnoreka [IOK
Heopranuueckue u opraHndeckue Ganorexa LO
29 https://myschool.edu.ru/

KUCJIOTHI. HeopraHquCKHe u




OpTraHU4YCCKUC OCHOBAHUA

AmdoTepHbIe HEOPraHUYECKHE U
opraHnyeckue coenHeHus. [ eHeTndeckas

bubnunorexa [JOK
https://myschool.edu.ru/

30 1
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX
BCIIICCTB
Ponb xumuu B obecrieueHUH Bu6morexa [JOK
31 9KOJIOTHYECKOH, SHEPreTUICCKOU 1 1 https://myschool.edu.ru/
MUIICBOM 0€30MTaCHOCTH, PA3BUTHH
MEMITMHBI
IIpencraBieHns 06 OOIIMX HAYIHBIX Bub6mmorexa [HOK
https://myschool.edu.ru/
32 MPUHLMUIIAX IPOMBIIUIEHHOIO ITOIYyYEHUS 1
BOKHEHIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MAaTEPUAJIOB 1
34 XuMUs 1 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






