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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENIbHOW MNPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peaqu3yOIIMX OCHOBHBIE 0O0pa3oBaTElbHbIE IPOrpPaMMBbIL, U
OCHOBHBIX TONOXeHUM «Crparernn pa3BuTus BocnuTanuss B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpareruu o0y4eHHsl, BOCIIMTAHUS U Pa3BUTHSA 00yYarOUUXCsl CpeACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyaibabie nosokeHuss ®I'OC COO o B3anmM00OYCIOBICHHOCTH IICJICH,
coliepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NIOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeabHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM YacThi0 HX
oOpazoBaHHOocTH. OHO CHYXHUT 3aBepUIAlONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U 0OIIEH KyJIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBI0O M HOpUpPONHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
oOyyJaroniuxcsi Ha ypoBHE CpeHero oomero o0pa3oBaHus CpelcTBaMu y4eOHOTO
npeamMera «XHMHUS», CONEPKAHME M TOCTPOCHHE KOTOPOTO ONPENENIECHBl B
nporpaMMe MO XUMHH C Y4€TOM CHeUU(PUKHA HAyKH XUMHUH, €€ 3HauyeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW JKM3HH OOIIECTBA, a TakkKe C y4ETOM
o0mux 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTeMBI cpesiHero oduiero oopazosanust B Poccuiickoii denepanuu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOyIO0 POjib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON KYJBTYPBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHAILHOTO HAyYHOI'O MBIILUICHUS,
B CO3/IaHKE€ I[EJOCTHOIO MPEJCTaBICHUS 00 OKpYKarolleM MHUpE Kak O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS cTajia
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W SKM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBlIeHA HA pPELICHUE
IOOANBHBIX TPOOJIEM YCTOMYHMBOIO PpAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOI,
HHEPTreTUYECKOM, MUIIIEBON, IKOJIOTHYECKOI 0€301MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBerctBUM ¢ OOmIMMM TENSIMH W NPUHLUIIAMH CPEIHEr0 OOIIETO
obOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM JJIS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannveckas xumus» u «OOmas w HEOpPraHWYecKas XHWMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHUH) U
OpraHuyeckon xumMuu. PopMUpOBaHUE NAHHON CHUCTEMBI 3HAHUM IIPU U3YYECHUU
npeaMeTa o0ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOrooopasus
BEILIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPUU XUMHUH.

CrpykTtypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YEHUI0 y4eOHOro wMarepuaia Hu oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
NpEACTaBlICeHU O CTpoeHuH BemiecTB. CBeleHUs 00 HU3y4daeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMdeckol XHWMHUHU IOJIy4arOT pPa3BUTHE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKLIUH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XHUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOrO 0OIIEro 00pa3oBaHUA
TEOPETUYECKU Marepuad H (PaKTOJOTMYECKUE CBEJAEHUSI O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» 00yYaromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IMO3UIINH,



Iy0Xe TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMHA H3TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnag cucrema 3HaHMM O BaXHEMIINX BEILIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHus jAonoyHsercss B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIMMH KYyJIbTYpOJIOTHUYECKUH W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PAcCKpbIBAlOT €€ pPOJib B II03HABATEIBbHOW U IPAKTUYECKOUN
JEATEeIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUECKH OCMBICIMBATh MHGOpPMALUIO U
NPUMEHSITh €€ JUIsl TIOTIOJIHEHUWS 3HAHUM, pEIICHUS WHTEIJICKTYAbHBIX U
HKCIEPUMEHTAIbHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3YyUYEHUSI OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y OOYYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHWYECKOro M
OpraHUYeCcKOro Mupa, OOYCJIOBJIEHHOCTh CBOWCTB BEUIECTB HX COCTAaBOM U
CTPOCHHEM, IO3HABAEMOCTh MPHUPOJHBIX SBICHUM MYTEM OJKCIEPUMEHTA U
pelIeHUs] MPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MpEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpoOieM, a
TaKXe Npo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nnane pemenHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLIMAIM3ALINU
oOyyJaronuxcsi TPUHATBIE MPOrPaMMON MO XHMMHUM TOJIXOIBI K OINPEIEICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAYCHHE s
pPa3TUYHBIX BHJIOB JICATCIBHOCTH: peIIeHUs MpobjieM, TIOWCKA, aHaiu3a |
00paboTku uHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHSI OTbITA TPAKTUYECKON
U HCCIIENOBATENbCKONW AEATEIBHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEACICHUN
COZIEPKATENIbHOW XapaKTepUCTUKHU LIeJIe HM3y4YeHUs MpeaMEeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHHUSI TAKOW NOAXOJ K OIPEIACICHUIO LIEJIEH W3y4EeHUs
IIpeAMETA SABIJISIETCS BIOJIHE OIPABIAHHBIM.



CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJISIMH W3Y4YCHHS TpEeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJi1.) SBHIAIOTCSA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHUMaHUE CYIIHOCTH JOCTYITHBIX
000011IeHN T MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [JIsi TpUOOpeTeHUs
YMEHUN OpPHUEHTUPOBATHCS B MHPE BEIISCTB W XHUMHYCCKUX SBICHHM,
UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHUI U CIIOCOOOB JACATEIHHOCTH, CBI3AHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHMHMUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM  IpPaBUII
0e301acHOro oOpalieHus ¢ BEIIECTBAMM.

Hapsny ¢ atum, conepkaTtenbHas XapaKTepUCTHKA LIeJIeW U 3a/lay U3y4eHHs
peaMeTa B IporpaMme 1Mo XUMHUH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazoBanus. CeromHs B
NpernojaBaHu  XUMHM B OoJibllIel  CTENEeHM OTHAETCS  MPEeANOoYTEHHUE
MPaKTUUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YEeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IICO00pa30BaTEIHbHOM OpPTaHHW3aIlMU, BIAACIONIETO HE
HA0OpOM 3HAHWM, a (PYHKIMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMU aKTUBHOI'O TMOJIYYEHHS] 3HAHUW U NPUMEHEHUS UX B pealbHOU KU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TUM mOpu u3ydyeHHHM TpeaMeTa «XUMHUsS» JIOMUHHPYIOIIEe
3Ha4YCHHUE MTPUOOPETAIOT TaKKUE LIEJIN U 3aJ]a4H, KaK:

ajanTtanusi 00y4aromuxcsi K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMOO0Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHnI B KOHKPETHBIX YKM3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMITIETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [UIS Pa3IM4HBbIX BHJIOB
NEeSATENbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALIUH,
HEOOXOJMMBIX I TPUOOPETEHHS OIbITAa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWMHUH, a TaKXkKe I OIEHKH C TO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YeJI0BEKa U MIPUPOHYIO CPEY;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CITOCOOHOCTEHN 00yUarOIMXCsl: CIIOCOOHOCTH CAMOCTOSTEIILHO MPUOOPETaTh HOBBIS
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOJIB30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHaln3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMuUpOBaHHE U PA3BUTHE Y 00YYAFOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0IF01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHM W TIPOBEICHUH XHUMHUYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcs yOeKIEHHOCTM B T'YMAHHUCTHYECKOM
HAIIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUHU TJI00AIBHBIX IpoleM
pPalMOHAILHOTO TTPUPOJIONIOIH30BAHMS, TTOMOJTHEHUS SHEPTeTUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUSI K MPUPOAE M CBOEMY 3JI0POBBIO, a TaKkKe NPUOOPETEHHS OMbITa
WCIIOJIb30BaHUs TIOJIYYEHHBIX 3HAHWUM JUIsI TPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs NpPeaMET «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAyUYHbIE
IPEAMETB.

OO11ee yncI0 YacoB, OTBEAEHHBIX VIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero ofmiero odpazoBaHus, cocrabisieT 68 acoB: B 10 kimacce — 34 gaca (1
yac B Heenro), B 11 kmacce — 34 yaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

IIpenmer opraHn4YeCcKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuyYeCKHUX
coequHenniit A. M. bytneposa, e€ ocHOBHBIE MOsI0keHUA. CTPYKTYpHBIE (HOPMYITbI
OpraHM4ecKuX BemecTB. [omosnorus, u3oMepusa. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEJUHEHUSX — OJUHAPHBIE U KPAaTHBIE CBSI3U.

ITpencraBienue o kiaccU(pUKalMu OpraHnyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHH (CUCcTeMaThyeckas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3Yy4YEHMS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
OMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUIO0 OPTAHMYECKUX BELIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKHMH psn. MeraH W d3TaH —
IpocTelline MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XHUMHYECKUE CBOMCTBa
(peakuuu 3aMelleHHs] U TOpPEHUs), HAxXOXXIEHUE B IMPHUPOJE, IOIYyYEHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHUM psii. DTUIIEH U MPONWIEH —
IOpOCTEeHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TATOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MmetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). ITomyueHne cCHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJIKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifi. ALIETHIIEH
— TPOCTEHINNHA TPEACTaBUTENb AJIKHWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaklUMM I'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMAPATALINH,
TOPEHMSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctaB, crpoeHue, (U3NYECKHE W XMMHYECKUE CBOMICTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJIyYEHUE W NPUMEHEHHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble UCTOYHUKHM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 v IONYyTHBIE
HedTsaHbie Ta3pl. Hedth u €€ mpoucxoxnenue. CrocoObl mnepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTH4YeCKuil), nuponus. [Ipoaykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJBl M3Yy4YEHHUS BELIECTB U MX IPEBPAILLCHUI:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyKOB W PE3UHBI, KOJUICKIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON pabOoThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM IPOAYKTA PEAKUMU 110 U3BECTHBIM Macce,
00BEMY, KOIIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IPOJYKTOB PEAKIIUN).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHMPTHL. MeETaHOJ W 3TAHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkiUH C aKTHUBHBIMH METaJUIaMH,
raJIOrT€HOBOJIOPOJaMy, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKa.

MHoroaromMHsle  COMPTHL. JTWICHIJIMKOJIb W  TJIMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEakUus Ha MHOTOAaTOMHBIE cIUpTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenne runepusa 1 3THICHIJIKOJIA.

®deHon:  cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHMUYECKHUE CBOMCTBA.
Tokcuunoctsb (penona. [lpumenenue gpenona.

Anpaerunpl U kemowuwvl. DopManmpIErHl, ALETAIBIACTHI: CTPOEHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUUU OKHMCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOJyUYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpefeNibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue s Kiacca KHCIOT, peakius 3TepuuKalnn), MoTydeHHe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCIOTHl KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHE.

CnoxHble >QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas

POJIb )KHPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YriieBoJoB  (MOHO-, JHU- H
noyiucaxapubl). ['Jroko3a — mpocTeuuii MoOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XHUMHYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcuom Menu(ll), oxkucimenne ammuadyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOXJIECHHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. PotocunTe3. OpykTo3a Kak H30Mep IIIFOKO3BI.

KpaxMan u nemironos3a Kak NpupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heuosio3bl.  Pu3MuecKkue W XHMHYECKHE CBOMCTBAa Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3Yy4YEHMS BEIIECTB M HUX IPEBpAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(Il), B3ammMopeiicTBue Kpaxmana ¢ HOIOM),
IIPOBE/ICHNUE MPAKTUUECKOU paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIUN).

A30TcozepKaluye OpraHunuecKue COeIMHEHMUS.

AMMHOKHCIIOTHI KaKk am(pOTepHble Opranudeckue coeauHenus. Gusnyeckue
U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INMuuHA). buonornuyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, ICHATYpALlHsl, KAYeCTBEHHbIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB Mpu
HarpeBaHUM, IBETHbIE PEaKUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIDHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSITUWA, TaK W TOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJISI OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKIIA.

OO011re ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAIHM3, CUHTE3, KiacCUu(PUKaIUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIUPOBAHUE.

@dusnka: Marepus, DJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpaAIBI, TOPHBIC TOPOJIBI, TOJIE3HBIC MCKOTAEMbIC, TOILIUBO,
pecypchl.

TexHoyOrUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO IUTaHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTEpUAIIbI U3
VCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHH

XumMudeckuii snaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010YKa. DHEpPreTuuecKue ypoBHH, MOJAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieliCHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOHDUTYpaIKs aTOMOB.

[lepuonnueckuit 3akoH u Ilepronnueckas cucteMa XUMUYECKUX JJIEMEHTOB
J. Y. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepuoanyueckoil cuctemsl
xumuueckux aneMmeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIINaM U MEPUOJIaM.
3HavYeHue NEePUOANYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHMYECKass CBs3b. BHJbl XHMHYECKOW CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJGHTHOW XUMHUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. OJEKTPOOTPHULATENBHOCTD.
Crenenp okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEILIECTBA. THUIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonstne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BellecTB. ['eHeTuyeckas CBA3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukammss  XMMHYECKHUX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU TP XUMUYECKUX PEaKIIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTtumbie
peakiuu. XHUMHUUYECKOE paBHOBecue. @DakTOphl, BIMAIOIIUE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

DnekTpoauTnyeckas aucconuanusa. CHiibHBIE U cia0bie 2JIeKTpoinuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, 111€JI0YHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpanus tabnui «Ileproandeckas cucremMa XUMHUYECKUX 3yemMeHToB [[. .
MenpeneeBa», U3ydeHHE MOJEIE KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHUe U
OTNHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHUBEPCAIBHOTO HWHJMKATOpPa, PEaKIUU HOHHOTO OOMEHaA),
MIPOBEICHUE MIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCTh
XUMHYECKOU pEAKIINI.

Pacuérurle 3amaun.

Pacu€rel 1O ypaBHEHMSAM XMMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACU€Thl C HCIOJB30BAHHEM IIOHSTUSA «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoguueckoir  cucreme
xumuueckux sneMenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETaUIoB (Ha MpuMepe
KHCIIOpPOJIa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXXKHEWUIIIMX HEMETAUIOB (TaJloOr€HOB, CEPhl, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U MX  COEAMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IpruMmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Meramnsl. Ilonoxenne meraiuioB B llepuoanueckor cucreMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue gusznueckue coiicTBa MeTaioB. CIilaBel METAILIOB.
DNEKTPOXUMHUYECKHUN psAJl HAIPSHKEHUI METAIIIOB.

XUMHUYECKHE CBOWCTBA BAKHEUIIUX METAUIOB (HATPHM, KaJui, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl MmomyyeHus: MetauioB. [IpuMeHeHre meTamwioB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 00Pa3I0B HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aJa4, HAOJIOJCHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJ0Uel, KaYeCTBEHHBIC PEaKI[M1 Ha KATUOHBI METAJIJIOB).

PacuérHnble 3anaumn.

Pacuéter maccel BemecTBa miaM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, IHEPTeTHUYECCKON W IMHIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO
MOJIy4YE€HUSl BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpUANIOB: BAKHEHUIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHsT U 30pOBbE YEIIOBEKA: MPABUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE€30MaCHOTO KCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzaumss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHnveckoi xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOlIMX €CTECTBEHHO-HAYUHBIX TOHSATHUH, TaK W TOHATHUHA, SBJISIOMIUXCS
CHUCTEMHBIMM ISl OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHamu3, CHHTE3, KIacCU(PUKALMS, TEePUOJANYHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dwusuka: MaTepus, YJHEPTHsI, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, SJHEPreTHUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (PM3UYECKHE BEIIMYUHBI M CIUHHUIIBI UX
U3MEPCHHSI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MUKPO3JICMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHl.

TexXHOJIOTHS: XHUMHUYECKasi MPOMBIILICHHOCTh, METaJUTyprusi, POU3BOJICTBO
CTPOUTEILHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBEHHOE TPOU3BOJACTBO, ITHIIEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaliOB,
AJIEKTPOHHAS POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIHIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
00yYarloIMUMUCA TpOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMEeTHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrpPaMM CPEIHEr0o OOIIEro
00pa3oBaHUsl SIBISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOXO/I.

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o01rero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIOIINE:

OCO3HaHWEe OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/IEICHUIO;

HAJTMYUE MOTUBAIMA K O0yUCHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaromuxcsi PyKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1EHHOCTHO-CMBICIIOBBIMU yCTAHOBKaAMHU, MPUCYIIUMHU I€JI0CTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeaMeTa «XUMHS» JOCTUTalTCsS B
€AMHCTBE YYEOHOM U BOCHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMid POCCHUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJarmuxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OMBITa I[TO3HABATEIILHOM U NPAKTUYECKON JESITeIbHOCTH
oOyyJaronuxcsi 1o peaausalii NPUHATHIX B O0IIECTBE [IEHHOCTEW, B TOM YUCIE B
YacTH:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPHU CO3JaAHUHU
y4e€OHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NOHMMAThb M MPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX [IPU aHAIU3E Pa3INYHbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) MaTPHOTHYECKOTr0 BOCIIMTAHUS:

LEHHOCTHOIO OTHOLICHWS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTCYECTBECHHON XHMMUM,

yBOXEHHUA K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUYECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKECHHUSA HAYyKH €CTh PE3ysbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAJIbHBIX  IOWCKOB,
MIOCTOSIHHOT'O TPYAa YYEHBIX U NPAKTUKOB;

MHTEpeCca M IO3HABATENbHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIOLIEM
aHanu3e MHQOpPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TIOBEIECHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y NIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IMOCTYIIKM CBOMX TOBapUILIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME IOCIEACTBUN ITHUX
IIOCTYTIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 310poBOro u 0e30macHoro o6pasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coONIoeHNsT TpaBWJI OE30MAaCHOTO OOpalieHus] C BeUleCTBaMH B OBITY,
ITIOBCETHEBHOM KW3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH TPaBWJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIKX 3J0OPOBbIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIEHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IMOJE€3HOM, TBOPYECKOM W JpYrux BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]a4
COILIMAJIbHON HAMpPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruid pa3aIuvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI MO0 XUMHH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUAYaJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymield Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH TIeJIeCOOOPAa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOJeM, BIHUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLUAIIBHON CPEIbI;

OCO3HAaHMUSI HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHXKCHUN XUMUHU IS
pelIeHus: BOMPOCOB PAllMOHAILHOIO MPUPOAONOIb30BAHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIMX BpPEJ OKpPYKarOUIEH
OPUPOIAHON Cpejie, YMEHHsSI IPOrHO3UMPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOr0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTH HKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMM B IMO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLUAIBHOMN
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMUUM Kak HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUU PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY:KalollleM MHUPE KaK O €IUHCTBE MPUPOIBl U UYEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TNPOoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJIE  COBPEMEHHOMU
UUMBWIM3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BAXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIOOABHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOW, DHEPIreTUUECKOU, MUIIEBON U
IKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIIEUEHUM YCIOBUMN
YCHEUIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOrO YJieHa
0o0IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIb30BaTh



MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpPA U
POUCXOMSAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIMXCS JaHHBIX C LEJIbl0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUSA JUIS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pazauyHbIX chepax nmpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl OCBOCHMS y4eOHOro IpeaMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS dbopMHpOBaHUA  MHPOBO33PEHHSI  OOYydarOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIE MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMa, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YUEOHbIE NEHUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH U COIIMATLHOW KOMITETECHITNH 00YYarOIINXCS;
CIOCOOHOCTH oOyyarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbIC
JIEUCTBHUSI B IIO3HABATEIbHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHblE PE3YyJbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JIEUCTBUAMMU.

OBJagenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJILHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JAESATEIbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUH HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTU C IIOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIE NMPU3HAKHU TMOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsi OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMKU BEIIECTB MU
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCy>kKIeHus (MHIYKTUBHbBIC, I€yKTUBHBIE, IIO
aHAJIOTHUH), BBISABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTpUBaAEMbIX
SIBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) »JJIEMEHTa, XUMHUYecKas QopMyna, ypaBHEHHME XHWMHUYECKOU
peakiuu — MpU PEIICHUH YUYeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuuii;

(OpMyIMPOBATH LIEJIU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI Mg (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJIETh HABBIKAMU CAMOCTOSATEIIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJCIaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENICKOM M MPOEKTHOM
NEeSTENBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a]ay, NPUMEHEHHUIO Pa3ITUYHBIX
METOJI0B [TO3HAHHUS.

3) padora ¢ nagopmanueii:

OPUCHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHMOpMarmu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3UpoBaTh UHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
npeACTaBICHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSITH PA3NIMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHWS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHNA U PA3JITUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBa TIpH paboTe C
XUMUYECKON uWHGOpMAIMEe: TPUMEHSATh MEXKIpeAMEeTHbIe ((hU3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI B XOJI€ TUAIOTa W/WITN
JUCKYCCUU,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEILHO BBITIOJIHEHUS TIPEIOKCHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAIIUCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro MmpoekTa u (hopMyIupoBaTh BHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TIO3HIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTeNIbHOCTh, Ompesenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIjlaraeMblii aJTOPUTM JCHCTBHHA TIpU
BBITIOJITHGHUN YYEOHBIX U HCCJICAOBATEIbCKUX 3a7ad, BBIOMpaTh HamoOoJee
b dEeKTUBHBIN CcrMOCO0 WX peneHus ¢ Y4ETOM TOJNyYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JEATETHHOCTH HAa OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

INPEIJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUU



opuposbl, B (HOPMHUPOBAHMM MBIIUIEHHS M KYJbTYypbl JIMYHOCTH, €€
(GyHKIHOHATBHOM IPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIQJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIIAE TMOHATHS (XMMHYECKUH JJIEMEHT, aTOM, D3JIEKTPOHHAas
000110YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyYTas W COKpall€HHAs), MOJIb, MOJSpHAas
Macca, MOJISIpHBIH OO0BEM, YIIEpOAHBIN CKeneT, (yHKUMOHAIbHAs TPYIIIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTMYECKUI psAJl, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJI W a30TCOJEpKaIIUe COECIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsS CTPOEHUS
opranunyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallie B OCHOBE NOHMMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUW, (DAKTOJIOTMUECKHE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
PAKTUYECKOH AESITEIBHOCTU YEII0BEKa;

c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIC MPU3HAKU MOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMCAaHUU COCTaBa, CTPOCHUS U IPEBPALICHNUN OPTAHUYECKUX COEIUHEHHI;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOIB30BATh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
GopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIIMBaTh MOJIEIN MOJIEKYJ OPTaHMYECKHX BEUIECTB MJI WLIIOCTPAIUU KX
XUMUYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPHUHAIJIEKHOCTb H3YUEHHBIX
OpraHMYeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINpEACIEHHOMY
KJIaccy/Tpynmne coeluHeHuN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCoeprKaliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHUS 110
cuctematuyeckoi HomeHkiarype (IUPAC), a taxke NpUBOAWTH TpHUBHUAIbHBIC
Ha3BaHUS OTJAEJBHBIX OPraHUYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
STHJIECHTIUKONb, TIULEPHUH, (eHOoN, (opMalbIerusl, aneTaibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACIIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPENENSATh BUAbl XUMHUYECKON CBSI3H B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOKECHHSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. bytnepoBa juist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

chOPMHPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH pPa3TUIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIECH, MNPOINWIIEH, AlETUJICH,
oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIUIEPUH, (EHOJ, aleTalbJACTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Chlpbs  (HE(pTh, MNPUPOIAHBIM Ta3, yrojib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMEHHWH BJAIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
NoCyJI0il ¥ JlabopaTOpHBIM OOOPYJIOBaHUEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW ITUIAHUPOBATH U BBINONHATH XUMHYECKUI
DKCIEPUMEHT (IIPEBPALLIEHNS] OPraHUYECKUX BEUIECTB IPU HATPEBAHUU, NIOJIyYEHNE
STUJIEHA M U3Yy4YEHHE €ro CBOMCTB, KA4Y€CTBEHHBIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCTKOB NMPU HArpEeBaHWUU, I[BETHHIC pEaKInu OETKOB) B
COOTBETCTBHUM C TMPaBWIAMH TEXHUKH OE€30MAaCHOCTH TIpU OOpaIleHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJACTABISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GOopMyJIHPOBAThH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1eaecooOpa3Horo TOBEASHUsT B OBITY W TPYJAOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BellleCTB, MoHumasi cmbica mnokazarens [I/IK, mosicHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS KX BPEAHOTO BO3JECUCTBUS HAa OpPraHUu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMHUYECKHUX SIBICHUM;

JUISL CIICTIBIX MW CJIA0OBHSIIMX OOYYalOIIMXCS: YMEHHE HCIOJIh30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOM COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TMO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINAE TOHATUA (XUMUYECKUN DIJIEMEHT, aToM, W30TOm, S-, p-, d-
DJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMUECKas PEIIETKa,
TANBl XUMHAYECKHX  PEAKLIUH, PACTBOP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAST JUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluu, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTU, CHUMBOJIMUYECKUN SI3BIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE MOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKUX SIBIICHUM, (PAKTOJOTMUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HUCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM NEITEILHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKT€pHbIE MPU3HAKU IMOHSITHM,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIUMUE IOHSITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLICHUN;

c(OPMUPOBAHHOCTh YMEHHM HCHOJIB30BAaTh XUMHUYECKYI0 CHMBOJIHMKY MJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XMMHYECKUX  PEAKLUH,
cucremarnieckyto HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbli ra3, yIVIEKMCIBIM ra3, aMMMaK, rami€Has
U3BECTh, HETalIEHas! U3BECTh, IUTHEBAs CO/IA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasA, BOAOPOIHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMUECKON pEmIETKM KOHKPETHOIO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasd,
MOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTMHCHUU;

c(OpMHUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB II0 HUX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHHMH (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHCJIOTHI, aM(OTepHbIE TUAPOKCUIBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MIEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, O0OBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckon cucremsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, HWCHOJB3ys MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTtanm», «QHEPreTUYECcKue YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMMYECKHUX DJIEMEHTOB M MX COCIUHEHUN
110 Iepuoaam U rpynnaM llepuoanueckon cucremMbsl XuMUYEeCKUX d1eMeHToB [I. 1.
Menneneena;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3iIM4HBIX  KIIACCOB,
NOATBEPkKAATh CYLIECTBOBAHWE T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pa3IMYHBIM IIPU3HAKaM (YUCIY M COCTAaBY pPEArupyrollUX BEUIECTB, TEIJIOBOMY
3ppeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKMUCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISTh YPAaBHEHHs PEAKIUil pa3iIMuHbIX
THUIIOB, TIOJIHbIE U COKpALIEHHbIE YPABHEHMSI PEAKIMI HOHHOIO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KaueCTBEHHBIH COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS IJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XUMUYCCKOMN
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aercteus (mpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBINIJICHHOTO MOJYYeHHUs] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIHAIMAX WU
HKOJIOTHYECKUX MPOOJIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IPY XUMHYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIAaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NMOCy/IoOl U J1abOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJTHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (pa3ioKeHHe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpeNEeNeHNe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PAa3IUIHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE PEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPHUI-aHUOHBI, Ha KaTMOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 I10
TeMaM «Metamely B «HemeTamib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHHUKU
0e30macHOCTH TIPH OOpAIIEHUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIHii U (HOPMYITUPOBATh BBHIBOJBI HA OCHOBE
ITHX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HMCTOYHHKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHET U IpyTHXx);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOZATh  MpaBHJIA  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MNPUPOJHOW CpeAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatens [IJIK, mosicHIT, Ha mOpumepax CcrnocoObl YMEHBIICHUS U
NpEeAOTBPAICHUS UX BPEIHOTO BO3ACICTBHS HA OPraHU3M YEJIOBEKA;

JUIst 00yYaronmxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CAENBIX W CIAa0OBHAAIMIMX OOYYaIOIIMXCS: YMEHHE HCIIOIb30BaTh
penbedHO-ToUeUHY0 cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anucu XUMHUYECKUX

bopmyi.
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KoanuyecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM
nporpamMmmal Bcero

Ne i/

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH

[IpenmeT oprannueckoi xumuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3
M. bytneposa

Wroro no pazneny 3

Paspnen 2. Yriaesogopoasl
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' ux nepepadoTka
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Bbu6nuoreka [JOK
https://myschool.edu.ru/

Bbu6nuoreka [JOK
https://myschool.edu.ru/

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

bubmmorexa [JOK
https://myschool.edu.ru/
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4.1 AMuHBL. AMUHOKHCIIOTHL. benku

Uroro no pazgeny

Paspnen 5. BeicokoMoOJIeKYy I pHBIE COeIHHECHUS

5.1 ITnactmaccel. Kayuyku. Bonoxna

Htoro no pazneny
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but6mmoreka [JOK
https://myschool.edu.ru/

but6mmoreka [{OK
https://myschool.edu.ru/

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

11 KUIACC

KoanuecTBo 4yacoB

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMmMbI Bcero

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemenToB 1. . MenaeneeBa

Ctpoenue BemectBa. MHOrooOpasue

1.2 4
BEIIECTB
1.3 XHWMHUYECKHUE PEAKLUU 6
Wroro no pazneny 13
Pa3nea 2. Heopranmueckasi XuMust
2.1 Mertanibl 6
2.2 Hewmerans 9
)3 CBsI3p HEOPTraHUYECKUX U OPraHUYECKHUX )
BELIECTB
Hroro no pasgeny 17
Paznea 3. Xumus u :KnN3HbL
3.1 XHUMHUS U )KU3HB 4

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE

(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmorexa [IOK
https://myschool.edu.ru/

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

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

Bbu6nuoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

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

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

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

IIpeamer opraHn4eckoi XUMuH, e
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAUCHUE

Teopust cTpoeHHsI OPraHUYECKUX
coenunenuii A. M. bytneposa, eé
OCHOBHBIE ITOJIOKECHHUSI

[IpencraBnenue o knaccuukanuu
oprannyeckux Bemiects. Homenkiarypa
(cucremaTudeckas) U TPUBHATbHBIC
HA3BaHMS OPTAaHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PSiT

MeraH u 3TaH — OpoCTENIINE
MIPE/ICTABUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

OTUJIEH U MPOMUIEH — MpOCTeiime
MPEICTAaBUTENH aJIKEHOB

[TpakTrueckas padorta Ne 1. «Ilomydenue
ATHJIEHA U U3yYEHUE €r0 CBOUCTBY
Ankanuensl. byraauen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHs

DJICKTPOHHBIE

nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

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

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

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

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

bu6mmoreka [IOK
https://myschool.edu.ru/

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

bubmuorexa [JOK
https://myschool.edu.ru/
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11

12

13

14
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16
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19

20

CUHTETUYECKOTO KayuyKa U Pe3HHbI

AJIKHHBI: COCTaB U 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKUMN PsiI.
AneTuneH — npoCTEeNINM
MIPECTABUTENb ATKHHOB

Brluucnenus no ypaBHEHHUIO
XUMHYECKON PEAKIUU

Apensbl: 6eH30J1 U TOJTyoJ. TOKCUIHOCTD
apeHoB

['enernueckas CBSA3b yIiI€eBOJAOPOJIOB,
MIPUHAIEKANINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN a3 U MOMyTHBIE HEPTIHBIC
rasbl, He)Th M MIPOAYKTHI €€ epepaboTKH
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIH ra3 U MOMyTHbIE HEPTIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
Kontponbnas paboTa mo pazaeny
«YTIIeBOAOPOIBLD)

[IpenenbHbIe OIHOATOMHBIE CIIUPTHI:
METaHOJI 1 3TaHoJ. BosopoiHas cBs3b
MHoOroaToMHbI€ CIIUPTHI: ITUIICHTIIUKOIb
U TTULEPUH

@EHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3znyeckre U XUMHUYECKUE CBOMCTRA,
MIpUMEHEHNE

Anpaeruast: GopManbaeTu U
aueTalbAerul. ALIETOH
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22
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31

OAHOOCHOBHBIE Mpe/IeTbHbIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs 1
yKCyCHas

[Tpaktugeckast padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK

NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCIIOT

MpI1a KaK COIU BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC JIEeUCTBUE

CrnoxHbie 2(UpHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIOT. [ maponu3
CJIOXKHBIX 3(hrpoB

Kupsbr: runponns, mpuMeHeHue,
OMoJIOTNYecKast POJIb KUPOB
VYTIeBoIbI: COCTaB, KIACCH(UKAIIHS.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
¢bpykTo3a, caxapo3a

Kpaxman n memmonos3a Kak IpupoIHbIe
HOJMMEPBI

Kontponbnas paboTa mo pazaeny
«Kucnopoacoaeprkarire opraHnaeckue
COCTMHEHUS

AMWJHBI: METHJIAMUH W aHUJINH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHUYECKUE COCAUHEHHS, UX
ouonoruyeckoe 3Hauenue. [lernrruasl
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benku kak npupoiHbIe

32 BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

13 OcCHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/BI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

[InmacTtmaccsel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KUIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpAIHs aTOMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cHCTeMa XUMHYeCKux aineMeHToB Jl. U.
Menpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHX 3JIEMEHTOB M UX COCIUHCHUN
10 TPyIIaM U nepuogaM. 3HaYEHUE
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XxuMH4ecKuX 31eMeHToB /.. MenaeneeBa
B Pa3BUTHU HAyKHU

CtpoeHue BelecTBa. XUMHUYECKAs CBA3b,
e€ BUbl; MEXaHU3MbI 00pa30BaHUs
KOBaJCHTHOH cBs3u. BomopoaHas cBs3b

BanenTtHOCTh. DNIEKTPOOTPULIATETEHOCTD.
Crenenn okuciaeHus. BeecTsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

HOHSITI/IC (0] I[I/ICI'IepCHI)IX CUCTCMax.
HcTuHHBIE U KOJJTIOUIAHBIE PACTBOPBI.
MaccoBas /1071 BEIIeCTBa B PaCTBOPE

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE

nudgposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
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10

11

12

13

14

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCIMHEHUN.
I'enetuueckas CBA3b HEOPraHUIECKUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMHYeCKUX peaKInii B
HEOPraHWYECKON M OPraHUYE€CKON XUMUH.
3aKOH COXpaHEeHMsI MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHYECKHX PeaKIMsIX

Ckopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE paBHOBECUE

[IpaxTuyeckas padora Ne 1. «Brnusiaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKIIUN»

ONEKTPOIUTHYECKAS JUCCOLUALUS.
[TonsTue o BonopoaHoM nokasateine (pH)
pactBopa. Peakiuu noHHOTO OOMEHA.
I'maponus opraHu4ecKux u
HEOPraHMYECKUX BEILECTB

OKUCINTENBHO-BOCCTAHOBUTEINIbHBIE
peaxiun. [lonsitie 00 snekTponuse
pacIlIaBoOB U PACTBOPOB COJIEH

KontponbHas pabora 1o pasaery
«TeopeTHyecKre OCHOBBI XUMUUY

MGTaJ'IJ'IBI, X ITOJIOKCHHUC B
[lepronnueckoit cucreMe XUMUYECKUX
snemenToB J[. . MenaeneeBa u
O0COOEHHOCTH CTpOoeHHUs aToMoB. O01IHe
dbuznyeckre cBOMCTBa METAIIOB

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
pAI HANPSKEHU METAJIOB

XHUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aJIlOMUHUN) U UX COSTUHEHUN

XUMHUUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

XuMHU4YecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COeIMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
9KCIEPUMEHTAIBHBIX 3a7ad 110 TEMe
«Metamne»"

Hewmeramisl, uX nonoxeHue B
[Tepuoanueckoii cucreMe XUMHUECKUX
aniemenToB J[. . MeHnneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®u3nuecKue CBOMCTBAa HEMETAJIOB.
AnoTponusi HEMETaUIOB (Ha IpUMEpE
KHUCTIOpoJ1a, cephl, hocdopa u yrieposaa)
XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPHI U
HUX COeNMHEHNN

XuMUYecKue cBoWcTBa a30Ta, hocodpa u
UX COCOUHEHUN

XHUMHUUYECKUE CBOMCTBA yIiIepoaa, KpEMHUs
U UX COCTUHECHUN

[IprMeHeHre BaXKHEUIIIUX HEMETAIIIOB U
HUX COeNMHEHNN

OO0001IEHUE U CUCTEMATU3ALIMS 3HAHUMN 110
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28

29
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31

32

33

34

teMme «Hemertamiey. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEAKIIUN U
TEPMOXHUMHUECKHE PACUETHI

[Ipaktuueckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 [0 TeMeE
"Hemertansl"»

KonrtponsHas pabota o temam
«Metamey u «HemeTauisn)

HCOpFaHI/ILICCKI/Ie U OPraHUYCCKHUC
KHCJIOTHI. HeOpI‘aHI/I‘{CCKI/IC n
OpTraHU4YC€CKUC OCHOBAHUS

AM@oTepHbIe HEOpraHU4YeCcKHe U
OopraHuyeckue coeuHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Ponrs xumun B O6€CHC‘-I€HI/II/I
3KOJIOTUYECKOM, SHEPTreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUIIMHBI

[IpencraBnenus 06 o0MMX HAYUHBIX
IMPUHOUITIAX IMPOMBIINIJICHHOTO IMMOJIYUCHUA
BAKHEUILINX BEUIECTB

Yenosek B MHPEC BCIICCTB U MaTCpUAIOB

XuUMUA U 300pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB WN.I"., Cnagkor C.A., AKIIMOHEPHOE
obmectBo «M3aarenbcTBo «lIpocBemienue»
» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusi B TECTax, 3ajayax,
ynpaxHeHusx. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KonTponbsHbie 1 mpoBepouHbie paboThl K yueOHuky». — M.: IIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
HacrtonpHast kaura juis yuurens». Yacts 1 — M.: IIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacrtonpHast kaura juis yuurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, .I".OctpoyMoBa «3anauu o XuMuu u
criocoObl ux pemenus» - M.: «/Ipodar, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble MIIaHBI 110 Y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpaay» Yuurens 2018rom.

8. M.A.Psa6oBa, Y.KO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmacey, - M.
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoymMoB «XUMHUUECKUN IKCIIEPUMEHT B 1ikoJie 11

kiace»; - M.: llpoda. — 2019 ron.



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 caliT ais yuaurens «S uay Ha ypok
XUMHAW

http://him.1september.ru Enunas xomiexuus LIOP: IlpeameTnas kosekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIE
skcriepuMeHThl: Xxumus. Komekuust Poccniickoro o0meo0pa3oBaTeabHOro
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaaa mKkoJIbHAKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuyeckas XuMus: JIEKTPOHHBIA YUCOHUK JJIs
CpPETHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctanunoHHasi OTMMITHA/IA IO XUMHH:

TCHCKOMMYHI/IKaI_II/IOHHHﬁ 06p8.30BaT€JIBHBII>'I ITPOCKT






