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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero obOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENIbHONW MPOrPaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B @DefepaibHOM  TOCYAapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 0Opa3oBaTEeNbHBIX Opranu3anusx Poccuiickoii
Qdenepanuy, peaqu3yOIIUX OCHOBHBIE 00pa3oBaTElbHbIE MIPOrpPaMMblL, U
OCHOBHBIX TONOXKeHM «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
deneparuun 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 o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIMXcsl CpecTBaMuU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyaibabie nosiokeHuss ®I'OC COO o B3anmM00OYCIOBICHHOCTH IICJICH,
colepKaHusl, Pe3yJIbTaTOB OOyuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3alliy, SBISETCS HEOTHEMIIEMOM YacThi0 HX
oOpazoBaHHOcTH. OHO CHYXUT 3aBepUIAlONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH 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, €€ 3HauyeHHUs B
MO3HAHWU TPUPOJBI M B MaTEPUAIBHOW JKWU3HH OOIIECTBA, a TaKkKe C y4ETOM
o0mux 1ened W TPUHIMIOB, 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 BKJaJa B (POPMUPOBAHUE PALMOHATILHOTO HAYyYHOI'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 BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTAMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS cTajia
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMW HaIlpaBJIeHA HA pPELICHUE
NIO0ANBHBIX TPOOJIEM YCTOMYMBOIO PpAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUIIIEBON, YKOJIOTHYECKO 0€30MacCHOCTH U OXPaHbI 3J10POBbSI.

B coorBerctBUM ¢ OOmMMMM LENSIMH W NPUHLUIIAMHU CPEHErO0 OOLIETro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM JJIS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJKEHUS
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 OOIINUX MOHATHM, 3aKOHOB Y TEOPUI 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 XHWMHMH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NpPEACTaBICHU O CTpoeHHH BemecTB. (CBeleHHUs 00 U3y4yaeMblIX 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 (PaKTOJOTMYECKHUE 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 IO3UIINH,



Iy0Xe TMOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnag cucrema 3HaHMM O BaXHEMIINX BEILIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHus jAomnoyiHsercss B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIMMH KYyJIbTYpOJIOTUYECKUA W TPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PAcCKpbIBalOT €€ pPOJib B II03HABATEIBbHOW U IPAKTUYECKOU
JEATEeNIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUA K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUECKH OCMBICIMBATh MHGOpPMALUIO U
OPUMEHSTh €€ Uil TIOTIOJIHEHUWS 3HAHUM, pEIICHUS WHTEIUICKTYAbHBIX U
HKCIEPUMEHTAIBHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1enom coaepkanre yueOHOro
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y OOYYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI Il TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro M
OpPraHhyYecKoro Mupa, OOYCJIOBJIEHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHus] MPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
MpEeANOChUIKAaMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUUYECKUX MPoOieM, a
TaKXe Npo0saeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nnane pemenHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLIMAIM3ALINU
o0yyJaronuxcst TPUHATHIE MPOrPaMMON MO XHMHUHM TOJIXOIBI K OINPEIEICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAYCHHE s
pPa3TUYHBIX BHJIOB JICATCIBHOCTH: peIIeHUs MpobjieM, TIOWCKA, aHaiu3a |
00paboTku uHpopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHUSI OTbITA MTPAKTUYECKON
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 OMPEAeICHUN
COZIEPKATENIbHOW XapaKTepUCTUKHU ILIeJIe HM3y4YeHUsl MpEeaMEeTa HalpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEeNIbHOCTH 4YEJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW NOAXOJ K OIPEIACICHUIO LIEJIEH W3y4EeHUs
IIpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.



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

e (QopMHpOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIIICH
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 HMCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [JIsi TpUOOpeTeHUs
YMEHUN OpPHUEHTHUPOBATHCA B MHUPE BEIICCTB W XUMHUYECCKUX SIBICHHH,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HU;

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

Hapsny ¢ atum, conepkaTtenbHas XapaKTepUCTHKA LIeJIeW U 3a/lay U3y4eHUs
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
MPAaKTUUYECKONM KOMIIOHEHTE COJIep)KaHusi OOy4YEeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IICO00pa30BaTEIHbHOM OpPTaHHW3aIlid, BIAACIONIETO HE
HA0OpOM 3HAHWM, a (PYHKIMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMU aKTUBHOI'O MOJIYYEHHS] 3HAHUW U NPUMEHEHUS UX B pealbHOM KU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ »TUM mOpu u3yuyeHHHM TpeaMeTa «XUMUsS» JIOMUHHUPYIOIIEe
3Ha4YCHUE MPUOOPETAIOT TaKUE LIEJIN U 3aJ]a4H, KaK:

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

dbopMupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMITIETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJIOB
NEeSATENbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a 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 XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEY;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CITOCOOHOCTEHN 00yUarOIMXCsl: CIIOCOOHOCTH CAMOCTOSTEIILHO MPUOOPETaTh HOBBIS
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KM3HEHHBIMH TTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIONCKA W aHAln3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMuUpOBaHHE U PA3BUTHE Y 00YYAFOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 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
pPallMOHAJILHOTO TIPUPOIOTIOJIH30BAHMS, TTOMOJIHEHUSI YSHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOTO
OTHOIIIEHUSI K MPUPOAE M CBOEMY 3JI0POBBIO, a TaKkKe NPUOOPETEHHS OIMbITa
WCIIOJIb30BaHUs TIOJIYYEHHBIX 3HAHWUM JUISI TIPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIIUSX, CBSI3aHHBIX C XUMUUYECKUMU 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 vacoB: B 10 kimacce — 34 gaca (1
yac B Heenro), B 11 knacce — 34 yaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

IIpenmer opraHn4YeCcKON XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHsS OPraHuyecKHX
coequneHuit A. M. bytiepoBa, e€ ocHOBHBIE nonoxkeHHsI. CTpyKTypHbIE (POpPMYJIBI
OpraHMYecKUX BemiecTB. ['omoisorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

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

OKCHEpUMEHTAJIBHBIE METObl M3Yy4YEHMsS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
OMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUI0 OPTAHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKMH 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, TOMOJOTHUYECKUM psii. DTUIIEH U MPONMIEH —
IOpOCTEeHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TATOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MmerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusauuu). IlomyueHne CHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJIKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifi. ALIETHIIEH
— TPOCTEHINNN TPEACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaklUMM I'MAPHUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOTYyUEHUE 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.

IIpuponHble MCTOYHUKM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 U IOINYyTHBIE
HedTsHbie Ta3sl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTH4YeCKuil), nuponus. [Ipoaykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTANBHBIE METOJBl M3y4YEHHUS BEIIECTB U MX IPEBPAILCHUI:
O3HaKoMmJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyKOB MW PE3UHBI, KOJUICKIHUU
«Hedpts» u  «Yromp», MOAETUPOBAHUME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUUECKON pabOoThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM IPOAYKTA PEAKUMU 110 U3BECTHBIM Macce,
00BEMY, KOIIMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIIM IPOJYKTOB PEAKIIUN).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

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

MHoroaroMHsle  COMPTHL. ODTWICHIJIMKOJIb W  TJIMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEakUus Ha MHOTOAaTOMHBIE cIUpTHI). JleiicTBuE Ha
opraHusM uenoBseka. [Ipumenenue runepusa 1 3THIICHIJIKOJIA.

®deHon:  cTpoEHHE MOJIEKYNbl, (U3NYECKUE M XHMUYECKHUE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue gpenona.

Anpaerunpl U kemowuwvl. DopManmpIErHl, ALETAIBIACTHI: CTPOEHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUUU OKHMCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOJYyUYEHUE 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, OpOXKEHHE TJIIOKO3bl), HaXOXJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. PotocunTe3. OpykTo3a Kak H30MeEP 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 ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: T'OpEHHUE
CIUPTOB, Ka4€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(Il), B3ammMopeiicTBue Kpaxmana ¢ HOJOM),
IIPOBE/ICHNUE NMPAKTUUECKOU paboThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Borlunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WIN IIPOJYKTOB PEAKIUN).

A30TcozepKaluye OpraHunuecKue COeIMHEHMUS.

AMMHOKHCIIOTHI KaKk am(pOTepHble Oopranudeckue coeauHenus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INMUuHA). bronornuyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTunbl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAllHsl, KAYeCTBEHHbIE PEAKIIMK Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJII0/IEHNE U ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHUM, IBETHbIC PEaKUU OEIKOB.

BbicokoMoJIeKy IsIpHbIe COeIUHEHH S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHSITUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJISI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

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 YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(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 pacIipeieliCHUs 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
xumuuecknx aneMmeHtoB JI. M. MengeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIINaM U MEPUOJaM.
3HavYeHue NepUOANYECKOro 3aKOHA B Pa3BUTHHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHJbl XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJGHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



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

[lonstne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIEeCTBa B paCTBOPE.

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

Xumunyeckass — peakius.  Knaccudukammss  XMMHYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU NTPU XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTtumbie
peakiuu. XHUMHUUYECKOE paBHOBecue. @DakTOphl, BIMAIOIIUE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTponauTnyeckas aucconuanusa. CriibHbIE U ciadbie 351eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpaJIbHAs, 111€JIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJAbl HM3YyYE€HUsS BEUIECTB WM HX IPEBPAIICHUN:
neMoHcTpanus tabnur «Ileprnoandeckas cucremMa XUMHUYECKUX 3yemMeHToB [[. .
MenpeneeBa», U3ydeHHE MOJEIeH KPUCTAUIMYECKUX PEHIETOK, HaONMIoJIeHue U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHUBEPCAIBHOTO HWHJMKATOpPa, PEaKIUU HOHHOIO OOMEHA),
MIPOBEICHUE MIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCTh
XUMHYECKOU pEAKIINI.

Pacuérurle 3amaun.

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

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoguueckoir  cucreme
xumuueckux sneMenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
®u3nYecKkue CBOMCTBA HEMETANJIOB. AJIIOTPONHUS HEMETaIoB (Ha MpuUMeEpe
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).

[IprumeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUMU.



Meramnsl. Ilonoxenne meraiioB B llepuoanueckon cucremMe XMMHYECKUX
anementoB . . MenneneeBa. OCoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. O0mue gusznueckue cpoiicTBa MeTaioB. CIulaBbl METAILJIOB.
DNEKTPOXUMHUYECKHUN psAJl HAPSHKEHUI METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIMX METAUIOB (HATPUM, Kauil, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJ/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 (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpAMU
KHUCJIOT U IIeJI0Uel, KaYeCTBEHHBIC PEaKI[M1 Ha KATUOHBI METAJLJIOB).

PacuérHnble 3anaumn.

Pacuéter maccel BemiecTBa uiaM 00bEMa ra3oB MO HU3BECTHOMY KOJHMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHuS U KU3Hb

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

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBINIJICHHOTO
MOJIy4YE€HUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIINE CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHbIE MAaTE€pHallbl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEpaJbHbIC
yaoOpeHus.

XuMHsT U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja OE30MaCHOTO KCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzaumss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpPraHnveckord xuMuu B 11 Kilacce oCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOlIMX €CTEeCTBEHHO-HAYYHbIX TMOHSATHH, TaK W TOHATHUNA, SBJISIOIUXCS
CHUCTEMHBIMM JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KIacCH(pUKALMS, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dwusuka: MaTepus, YJHEPTHsI, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, SJHEPreTHUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHHE BEIIeCTBA, (PU3UYECKHE 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,
pEeCypCHI.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTyprusi, POU3BOJICTBO
CTPOUTEIILHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBEHHOE TPOU3BOJACTBO, ITHINEBAs
IPOMBIIICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIPerapaToB, MPOU3BOJCTBO 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
00yYaloIMUMUCAd TpPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMEeTHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM s
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEIHEr0 OOIIEro
00pa30oBaHUsl SIBISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

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

OCO3HaHWEe OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEICHUIO;

HAJTMYUE MOTUBAIMHA 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
NEATEeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU I€I0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

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

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MpeaMeTa «XUMHsS» JOCTUTalTCS B
€AMHCTBE YYEOHOM U BOCHUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJeaJaMd POCCHUUCKOrO TPaKJAHCKOro OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IIpoleccaMm
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OMBITa I[TO3HABATEIILHOM U NPAKTUYECKON JESITeIbHOCTH
oOyyJaronuxcsi 1o peaausalii NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacCTH:

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;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW IEATEIBHOCTH IPHU CO31aHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NOHMMAThb M MPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX [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 HAYKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOT'O TPYyAa YYEHBIX U NPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

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 TOBapUUIEH C
MO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME IOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 310poBOro u 0e30macHoro o6pasza >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3myeckomMy u
IICUXUYECKOMY 370pPOBBIO;

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, YTPOXKAIOIIMX 3JOPOBbIO U KU3HU JIIOJIEH;

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

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATeNbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W JpYrux BHUAAX
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 3HAHHUM 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJSAM 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 XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

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

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOJeM, BIHUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUAIBHOU CPEIbI;

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

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

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOr0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTH HKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLHMAIBHOMU
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 XUMUM Kak HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUJICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOABI U UYEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TMPOoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHMMHMHM JJIE  COBPEMEHHOMU
UUMBWIM3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BAXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIO0ATBHBIX MPOOIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, DHEPIreTUUECKOU, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUH YCIOBUMN
YCHEUIHOTO TpyJa W DOKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOrO YJieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpPA U
POUCXOMSAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4YHbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS U1
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

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

MHTEpeca K OCOOCHHOCTSM TpyJAa B pazauyHbIX chepax mpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

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

3HAYUMbIE IS dbopMHpOBaHUA  MHPOBO33PEHHSI  OOYydarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIE TMOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMa, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YUEOHbIE NEHUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATLHOM KOMITETECHITH 00YJarOIINXCS;
CIOCOOHOCTH oOyyarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbIC
JICUCTBHUSI B II03HABATEIBHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHble PE3yJbTAaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JIEUCTBUSAMMU.

OBJagenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJILHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

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

ONpENENATh LENU JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTU C IIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKHU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBS3b,



UCIIOJIb30BaTh 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
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

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

2) 0a30BbI€e MCCIIEI0BATEIbCKHE HeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUSl BELIECTB M XUMHUYECKUX
peaKuuii;

(OpMyIMPOBATH LIEJIU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI A1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

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

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENICKOM M MPOEKTHOM
NEeSTENBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MIOMCKY METOJOB PEIICHUS TMPAKTUYECKHX 3a]ay, NPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHHUS.

3) padora ¢ nagopmanueii:

OPUCHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHMOpMarmu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanmuM3upoBaTh UHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
npeACTaBICHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAlIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHNA U PA3JITUIHBIX TTIOUCKOBBIX CUCTEM;

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

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

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHNe 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 TPE3CHTAIIMCH pe3yIbTaTOB ITO3HABATCIBHOW JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOTro MpoekTa u (hopMyIupoBaTh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TIO3WIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOSATENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABaTEIbHYIO
JeSTeNbHOCTh, Ompesenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh U IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHUCTBHA TIpU
BBITIOJITHGHUH YYEOHBIX W HCCJICNAOBATEIbLCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN CcrMOCO0 WX penieHus ¢ Y4ETOM TOJNyYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH 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, POJIM XHMHUU B TO3HAHUU SIBIICHUU



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

BJIQJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIIAE TMOHATHS (XMMHYECKUH JJIEMEHT, aTOM, D3JIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJI1a, BAJIEGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XMMHUECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas M COKpaII€HHAs), MOJIb, MOJSpHas
Macca, MOJISIpHBIA O0BEM, YIJICpOAHBINM CKeneT, (yHKUHMOHAIbHAs TpYIIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTMYECKUI psAJl, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ 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 IOHMMAaHUS IPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX
SBJICHUW, (DAKTOJIOTMUECKHE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
PAKTUYECKOH AESITEIBHOCTU YEII0BEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMCAaHUU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTAHUYECKUX COEIUHEHHI;

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

c(OpMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIIEKHOCTh H3YUEHHBIX
OpraHMYEeCKHMX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINpEACIEHHOMY
KJIaccy/Tpynmne coelrHeHuN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCoepKaliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh HMM Ha3BaHUS 110
cuctematuyeckoi Homenkiarype (IUPAC), a taxxke NpuUBOAWTH TpHUBHAIbHBIC
Ha3BaHUS OTJAEJBHBIX OPraHUYECKUX BEIIECTB (ITWIEH, MPONWIEH, alleTUJIEH,
STHJIEHTIIUKONb, TIULEPUH, (eHOo, (opMalbaerusl, aneTaibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACII0TA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUSl OMNPENCNATh BUAbl XUMUYECKON CBSI3M 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, mermwnOyraauen-1,3, OeH30J, METaHOJ, JTaHOJ, STUJICHIJIIUKOJIb,
TJIUIEPUH, (EHOJ, aleTalbJACTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKlIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

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

c(OPMHUPOBAHHOCTh YMEHHMA TPOBOJUTH BBIUYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIU IMPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMEHHWH BJIAJIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX
METOJaX HAYYHOI'O MMO3HAHUA, UCIIOJIb3YEMbIX B XUMUH MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HAOII0/IeHNe, U3MEPEHHE, HKCIIEPUMEHT, MOJICIHUPOBAaHNUE),
UCIIOIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

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 yMEHUW ITUIAHUPOBATH U BBINONHATH XUMHYECKUI
DKCIEPUMEHT (IIPEBPALLIEHNS] OPraHUYECKUX BEUIECTB IPU HATPEBAHUU, NIOJIyYEHNE
STUJIEHA M U3Yy4YEHHE €ro CBOMCTB, KA4Y€CTBEHHBIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATypaIusi OCTKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHUM C TMPaBWIAMH TEXHUKH OE€30MAaCHOCTH TpH OOpaleHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1eaecooOpa3Horo TOBEASHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MNPUPOJHOW CpeAbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cmbica mnokazarens [I/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUIECHUSI W MNPEAOTBPALCHUS KX BPEAHOTO BO3JECUCTBUS HAa OPraHUu3M
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 mis 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 XHWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMUECKas PEIIETKa,
TANBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKIuu, XUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AucconManuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAaHEHHS U MPEBPALICHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE NMOHUMAHHS NMPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBIICHUM, (PAKTOJOTMUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MacHOM HCMOJIb30BAHUM 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  yPaBHEHUM  XMMHYECKUX  pPEAKLUH,
cucremarnieckyto HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbli ra3, yIVIEKMCIBIM ra3, aMMMaK, rami€Has
U3BECTh, HETalIEHas! U3BECTh, IUTHEBAs CO/IA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BAICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOIHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMUECKON pEmIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAsl, 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, OKCUbl, OCHOBaHUS,
KHCJIOTHI, aM(OTEpHbIE TUAPOKCUABI, COJIH);

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

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckon cucremsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, HMCHOJIB3ys MOHATHS «s-, p-, d-
DIIEKTPOHHBIE opouTtanm», «QHEPreTUYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMMYECKHUX DJIEMEHTOB M MX COCIUHEHUN
110 IepuoaaM U rpynnaM llepuoanueckon cucremMbsl XUuMUYECKUX d1eMeHToB [I. 1.
Menneneena;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3iIM4HBIX  KIIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pazIMYHBIM IIPU3HAKaM (YUCIY M COCTaBY pPEArupyrolluX BEUIECTB, TEIJIOBOMY
3peKTy peakuuu, U3MEHEHUIO CTENEHEHW OKMCIEHHUS 3JEMEHTOB, 0OpaTUMOCTU
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(OpPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KaueCTBEHHBIM 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 OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelnIHero Bo3aeicteus (mpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBINIJICHHOTO MOJYYeHHUs] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMWX HAYYHBIX MPHUHIMIAX H
HKOJIOTHYECKUX MPOOJIEMaX XHMMUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IIPY XUMHYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 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
NOCy/I0l U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3ioKeHHe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpeNEeNeHNe Cpellbl PacTBOPOB BEUIECTB C€ MOMOILIBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PAa3IUIHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE PEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PELICHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
TeMaM «Metamiely B «HemeTamib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHHUKH
0e30macHOCTH TIPH OOpAIIEHUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil 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 ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1[eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbeic mokaszarens [IJIK, mosicHAT, Ha mpuMepax CrmocoObl YMEHBIICHHUS W
NpeAOTBPAICHUS 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 ¥ CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOoUeUHY0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NPorpamMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
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
2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI 2
59 HenpenenbHble yrieBogOPOIbI: alTKEHBI, 6 1
aJKaJINeHBbI, aJTKUHBI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
54 IIpuposHbIE HICTOUHUKH YITIEBOJOPOIOB U 3 1
UX nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHNs
3.1 Crouptsl. ®enon 3
39 Anpaerunsl. KapOoHOBBIC KUCTOTHI. 7 )

CrnoxHble 3(¢upbl

33 YrieBonl 3 1



Wroro no pazneny 13

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

4.1 AMuHBI. AMHHOKHUCIIOTEL. benku 3
Utoro no pazneny 3

Paspnen 5. BbicOKOMOJIEKY ISIpHBIE COCIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonoxna 2

Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

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

T Crpoenue Bemmectsa. MHOrooopasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKIIUU
Uroro no pazgeny

Pa3nen 2. Heoprannueckasi Xumust
2.1 Metaminl
2.2 Hemeramnbl

CBs3b HCOPTraHNYCCKUX U OPTraHUYCCKUX

23
BEIIECTB

Hroro no pasneny

Pa3pen 3. XuMus 1 :Ku3HbL

3.1 XUMUS U KA3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBo yacos

Beero KonTpoJbHbie
padoThI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

IIpenmer opraHn4ecKON XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUYECKUX
coenunenuii A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccuukanuu
opraHm4eckux Bemects. Homenkiarypa
(cuctemaTudeckas) U TPUBUATBHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PsJI

MeraH u 3TaH — npocTenIIre
IIPEICTAaBUTENN aJIKAHOB

ANKEHBI: cOCTaB U CTPOCHUC, CBOMCTBa

[IpakTuueckas pabora Ne 1. «Ilomyuenue
STHJIEHA U U3yUYEHUE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u
MeTunoyTanuen-1,3. [onyuenue

CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3yYeHHs

07.09.2023

14.09.2023

21.09.2023

28.09.2023

05.10.2023

12.10.2023

26.10.2023

09.11.2023

DJICKTPOHHBIE

nu@poBbIe
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/

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

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

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

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

10

11

12

13

14

15

16

17

18

19

CTPOCHUS, TOMOJIOTUYECKHU PS/I.
ALIETUJIEH — MPOCTEUIIHI
MIpeICTaBUTENb aTKUHOB

Brrurcnenus no ypaBHEHHUIO
XUMHYECKON PEaKIun

ApeHsl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB

['eneTnveckas CBsI3b yIiIEBOJOPOIOB,
MIPUHAIISKANTUX K Pa3IMYHbIM KJ1accaM

[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He(TAHBIC
ra3bl, HeQTh ¥ MPOIYKTHI €
nepepadboTku

[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOJIOB:
MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
ras3sl, He)Th ¥ MPOIYKTHI €&
nepepadboTku

KonrtponbHas pabota no pasueny
«YTIIEBOAOPOABD)

[IpenenpHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJI. BoropoaHas cBs3p
MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOJIb
U TIIMLEPUH

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢u3nyeckue 1 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

OTHIIeH U NPONHIeH — NpocTenIne
MIPEICTABUTENN AIKEHOB

16.11.2023

23.11.2023

30.11.2023

07.12.2023

14.12.2023

21.12.2023

28.12.2023

11.01.2024

18.01.2024

25.01.2024

19.10.2023

https://myschool.edu.ru/

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

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

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

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

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

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

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

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

20

21

22

23

24

25

26

27

28

29

30

31

Anpnerupl: GopmManbaerus u
anertanpaerug. AeTon
OAHOOCHOBHBIE NIPEAEIbHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
yKCyCHas

IIpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBDY

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHhI, KaK

OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

ana KaK COJIN BBICIIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CroxHble 3(upbl KaK MPOU3BOIHbIC

KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(pHupoB

XKupsl: TuIpOIN3, MPUMEHEHHE,
Ouosoruueckas poib KHUpPOB
VYTrneBosl: cocTaB, KiaccuuKanusi.
Baxwueiinme npeactaBuTeNu: riI0K03a,
(dbpykTo3a, caxaposa

Kpaxmait u nemirono3a Kak mpupoIHbIe
IIOJINMEPEL

KonTponbHas pabora no pazaeny
«Kucnopoacoaepxaiine opraHnuecKue
COCITMHEHUS

AMMWHBI: METUJIAMHWH W aHWJINH

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE

01.02.2024

08.02.2024

15.02.2024

22.02.2024

29.02.2024

07.03.2024

14.03.2024

21.03.2024

04.04.2024

11.04.2024

18.04.2024

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

bubnunoreka [IOK
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/

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

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

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

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

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

bu6moreka [JOK
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OpTraHUYECKHUE COSTUHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuast

1 benku xak npupoaHsie

BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSTHS XUMHHU

33
BBICOKOMOJICKYJIAPHBIX COCANHCHUU

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.
[TnacTmaccel, kayuyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

25.04.2024

02.05.2024

16.05.2024

23.05.2024

https://myschool.edu.ru/

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

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

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



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KonTpoJabubie
Bcero
padoThI

XUMHAYECKUH DJIEMEHT. ATOM.
DneKkTpoHHas KOH(PUTYpAIHs aTOMOB

[Tepuoanueckuii 3akon u [lepuonnueckas
cucTeMa XuMHIeckux saemeHnToB Jl. WM.
Menpeneesa, UX CBS3b C COBPEMEHHOM
TeopHuel CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCINMHCHUN
0 TpyIIaM U nepuogaM. 3HaUYCHHUE
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX 3neMeHTOoB J[.1. MeHnneneeBa
B Pa3BUTHU HAYKHU

CrpoeHue BeniecTBa. XMMHUECKasl CBA3b,
e€ BUJIBI, MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOM CBA3U. BogoponHas cBsi3b
BanieHTHOCTB. DIEKTPOOTPUIIATETHLHOCTD.

Crenens okuciieHus. Bemectsa

MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO !
CTpOCHHSA

Knaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHECHUH. |

I'eneTmueckas CBA3b HCOPTraHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIIaCCOB

IIpakTHYecKkue
padoThI

JlaTa
U3y4eHUs

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

17.10.2023

DJIeKTPOHHbIE

nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

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

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

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

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

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

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

10

11

12

13

14

Knaccudukanmss XuMUIecKuxX peakivii B
HEOPraHWYECKON M OPraHUYE€CKON XUMHUH.
3aKOH COXpaHEHUs1 MACChl BELIECTB; 3aKOH
COXpaHEHUS U TIPEBPAICHUS SHEPTUU TPU
XUMHUYCCKUX peaKI_II/ISIX

CkopocTtsb peakiuu. OOpaTuMbie peakiuH.
XHUMUYECKOE paBHOBECHE

[Tpaktuueckas padora Ne 1. « Bnusiaue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKLIAN»

DNEKTPONIUTHYECKAS AUCCOLUALIMS.
[TonsiTue o BogopoaHoM nokasareine (pH)
pactBopa. Peakuuu noHHOrO 0OMeEHa.
I'mpponus opraHu4eCcKuX 1
HEOPraHNYECKHUX BEIECTB

OKHUCIUTENIEHO-BOCCTAHOBUTEIIbHBIC
peakiuu. [TonsTre 00 3neKTpon3e
pacIIaBoOB U PaCTBOPOB COJIEH

KonrtponsHas pabota no pasuemny
«TeopeTnueckre OCHOBBI XUMUN

MeTaJ'IJ'IBI, HUX ITOJIOKCHUC B
[Tepuoauueckoit cucteMe XMMUYECKUX
anemenToB JI. . Menneneesa u
0COOEHHOCTH CTpoeHUs aToMOB. Ob1IHe
¢buznyeckre CBOMCTBa METAIIOB

HOHHTI/IG 0 I[I/ICHepCHI)IX CHUCTCMaAX.
VicTiHHBIC ¥ KOJUIOUTHBIC PACTBOPHI.
MaccoBast J10Jis BeIecTBa B pacTBOpE

24.10.2023

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

10.10.2023

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

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

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

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

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

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

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

bu6moreka [JOK
https://myschool.edu.ru/
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15

16

17

18

19

20

21

22

23

24

25

26

CmutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUI
PAIl HANPSHKEHUHA METaJIOB

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KU, KaIbIUH,
MarHui, aJllOMUHUN) U UX COSTUHEHUN

XHUMHUUYECKHE CBOMCTBA XpOMa, MEU U UX
COEIUHEHUI

XuMHuecKre CBOMCTBA IIMHKA, JKeae3a U
UX COeMUHEHNN

[TpakTnueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamas»"

HemeTannsl, uX MOJIOKEHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menaeneesa u
OCOOCHHOCTH CTPOCHHUS ATOMOB
DU3NYECKUE CBOMCTBA HEMETAILIOB.
AnioTponusi HEMETauIoB (Ha IpUMepe
KHCTIopoJia, cephl, hocdopa u yrieposaa)
XHUMUYECKUE CBOKMCTBA TaJIOTEHOB, CEPhI U
UX COeMUHEHNN

XuMHYeCcKre CBOMCTBA a30Ta, (hocodpa u
UX COEOUHEHUN

XHWMHYECKUE CBOMCTBA yIiIepoaa,

KPEMHUS U UX COCTMHEHUH

[IprMeHeHne BaXHEUIIINX HEMETAIOB U
UX COeMUHEHNN

O0001IEeHNE U CUCTEMATHU3AIIMS 3HAHUHI 10

19.12.2023

26.12.2023

09.01.2024

16.01.2024

23.01.2024

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

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

bubnunoreka [IOK
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/

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

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

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

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

bu6moreka [JOK
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27

28

29

30

31

32

33

34

TeMe «HeMmertamiely. Berauciaenus mo
YpaBHEHUSAM XUMHUUYECKUX PEAKIUHA U
TEPMOXUMHUUYECKHE PACUETHI

[TpakTuueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertassl"»

Konrponsnas pabora no Temam
«Metamis 1 «HemeTaiuisy

HeOpFaHI/I‘ICCKI/Ie " OpraHNn4YCCKUc
KHCJIOTHI. HCOpFaHI/IquKI/Ie n
OpTraHN4YCCKUC OCHOBAHU

AmpoTepHble HeopraHU4ecKHe 1
OopraHuyeckue coenHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUYECKUX
BEIICCTB

Pois xumnu B o0ecieueHun
AKOJIOTMYECKOM, SHEPTreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITHBI

[IpencraBienust 06 00X HAYYHBIX
MPUHIUIIAX IMMPOMBIIIJICHHOT'O ITOJIYUCHUA
Ba)KHEHIIINX BEIIECTB

YenoBek B MUPE BELIECTB U MATEPUATIOB

XuMus u 340pPOBbLEC UCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

34

12.03.2024

19.03.2024

02.04.2024

09.04.2024

16.04.2024

23.04.2024

07.05.2024

14.05.2024

21.05.2024

https://myschool.edu.ru/

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

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

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

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

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

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

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

but6mmoreka [IOK
https://myschool.edu.ru/
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO « [PODA»; AxunonepHoe o61ectBo «3naTrenscTBo
«IIpocBemieHue»

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.,
AxuuonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»

* Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumusi, 10-11 xkmaccewsr/ XKypun A.A., Akimoneprnoe o0miectBo «M3aaTenbeTBo

«IIpocsemieHue»

METOAUYECKHUE MATEPUAJIBI JJISI YUUTEJISA

Brenute 1. O.C.I'abpuensu, I'.I'.JIsicoBa «Xumusa Metoauueckoe nocodue —
0a30BbIl ypoBeHBY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensa, .I'.OctpoymoB, «O01as XuMusl B TECTax, 3aadax,
ynpaxkHeHusx. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YimakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 TpoBepoUYHbIe paboThl K yueOHUKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:



Hacronbnas kaura s yaurensi». Yacts 1 — M.: Ipoda, 2019 rog.

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

6. O.C.I'abpuensn, I1.B.Pemero, M.I".OctpoymoBa «3agaun o XUuMHUH U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHbI€ IJIaHBI 10 yUeOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaa» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 kimacey, - M.:
Ok3aMeH, 2019r.

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

kiacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://him.1september.ru Enunas komnexuus L{IOP: IlpeameTnas koyekius
«XHAMUS

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4UHbBIE
sKkcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopTrasna

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

http://www alhimik.ru Beepoccuiickas onumIiuaia mKoJIbHUKOB 10 XUMUU

http://chem.rusolymp.ru Opranuyeckas XuMus: JIEKTPOHHBIA YICOHUK JIJIs



CpPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3JIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
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