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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro o0IIiero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yu€rom Konmenmuu mnpenoiaBaHus
ydeOHOoro mpenMera «XUMHS» B 0Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
@denepanuy, peamu3yOIIMX OCHOBHBIE O0pa3oBaTElbHbIE MPOrpPaMMbl, U
OCHOBHBIX TONOXKeHUM «Crparernn pa3BuUTUs BoOcnuTaHus B Poccuiickoin
depeparuun Ha niepuoa 10 2025 rona» (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 00ydaroUMxcsi cpeAcTBaMu
yueOHoro npeamera «Xumus» aiia 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, NOJIy4yaeMoe BBIITYCKHUKAMH
o011e00pa3oBaTeabHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM HYacThi0 HX
oOpazoBaHHOcTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTHU IIEHHOCTH KAacaroTcCs
MO3HAHMS 3aKOHOB MPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH 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 «XHMHS», CONEPKAHME M TOCTPOCHHE KOTOPOTO ONPENENICHBl B
nporpaMmMe MO XUMHH C Y4€TOM CHeUM(PUKH HAyKHM XUMHUH, €€ 3HauyeHUs B
MO3HAHWU TPUPOJLI M B MaTEPUAIBHOW >KM3HH OOIIECTBA, a TaKkKe C y4ETOM
o0lmux 1ened W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazosanust B Poccuiickoii denepannu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOyIO0 POjib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON KYJBTYPBHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHKE PALlMOHAIILHOTO HAYyYHOI'O MBILIUICHUS,
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 BO3MO>KHBIMH 00JIACTAMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS cTajia
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3MJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBlieHA HAa pelIeHue
IO0ANBHBIX MOPOOJIEM YCTOMYMBOIO PpAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUIIIEBON, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBerctBUM ¢ OOmMMMM WENSIMH W NPUHLIUIIAMH CPEIHEr0 OOIIETo
obOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKIKYEHHS B JKU3Hb COLIMYyMa, 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 Y TEOPUN 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  Pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHMHM BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemecTB. (CBeleHUs 00 U3y4yaeMblIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMdeckol XHWMHUHU IOJIy4arOT pPa3BUTHE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
NPEICTABICHUS 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 Marepuand H (PaKTOJOTMYECKUE CBEJEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» 00yYaromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IO3UIINH,



Iy0)Xe TMOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIICH U TPOTHO3UPYIOIICH.

Envnag cucrema 3HaHMM O BaXHEMIINX BEILIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHus jaomnoyHsercss B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PAcCKpbIBalOT €€ pPOJib B II03HABATEIBHOW U IPAKTUYECKOU
JEATEeIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUECKH OCMBICIMBATh MH(GOpPMALUIO U
NPUMEHSITh €€ JUIsl TIOTIOJIHEHWS 3HAHUM, pEIICHUS WHTEIJICKTYAbHBIX U
HKCIEPUMEHTAIBHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1enom coaepkanre yueOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  HU3Yy4YEHUSI OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y OOYUYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHWYECKOro W
OpPraHhyYecKoro Mupa, OOYCJIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHus] MPOTHBOPEYUN MEXKIYy HOBBIMH (aKTaMU U  TEOPETUYECKUMHU
MpEeANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOieM, a
TaKXe Npo0aeM cOepeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemenHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLIMAIM3ALINU
o0yyJaronuxcsi TPUHATBIE MPOrPaMMON MO XHMMHUHM TOJIXOIbI K OINPEIEICHHUIO
colepkaHUsT M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUCHHE s
pa3TUYHBIX BHJIOB JICATCILHOCTH: peIIeHUs MpobiieM, IOWCKA, aHaIW3a |
00paboTku uHbopMaIuu, HEOOXOAUMBIX IS TPUOOPETEHHSI OTbITA TPAKTUYECKON
U HCCIIEIOBATENbCKONW 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 XapaKTEepUCTUKHU LIeJIe HM3y4YeHUs MpEeaMEeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEeIIbHOCTH 4YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIIEN U3y4YEeHUs
IIpeAMETA SABIJISIETCS BIOJIHE OIPABIAHHBIM.



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

e (QopMHupOBaHHUE CHUCTEMbl XHMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYeBbIC TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHUE W IMOHHMAaHUE CYIIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHii, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIIMX MECTO B MPHUPOJIE, B TPAKTUUECKON U TTOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHHUMU U CIIOCOOOB AEATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JSKCIEPUMEHTa, COOJIIOJCHUEM MpPaBUI
0e301acHOro oOpaIeHus ¢ BEIISCTBAMM.

Hapsiny ¢ atuMm, comepxatenbHas XapaKTepUCTHKa 1IeJIeld U 3a/1a4 U3y4YeHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CUCTEME CpeaHero odmiero odpazoBanusi. Ceroans B
NpETNoJlaBaHi  XUMHH B OONbIIEH  CTENEeHH OTHAETCS  MPEANOUuTECHUE
MPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOydeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTEIbHOM OpraHu3aliy, BIAACIOLIETO He
HAa0OpoM 3HaHUM, a (PYHKIMOHAIBLHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSL pEeIIeHUsT TPAKTUYECKUX 3a]1ad.

B cBs3u ¢ 3TUM mpu u3yuyeHUW TmpeameTa «XUMUS» JOMHHHUPYIOIIEe
3HaUYEHUE NMPUOOPETAIOT TAKKE LIeNIU U 3a]1a4H, KaK:

afganTanys 0O0y4YarIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MU,
dbopMHUpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX dU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAUYEHUE JI1 PAa3IUYHBIX BHUJIOB
NeSTENBHOCTH: PEIIeHUs poOJeM, MOUCKa, aHAIM3a U 00pabOTKK MH(pOPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI OmbITa AESTENbHOCTHU, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHMM XUMHUH, a TakXKe IS OIEHKH C TMO3UIUH
HKOJIOTHUUECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPTaHU3M YE€JI0BEKa U IPUPOIHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CITOCOOHOCTEHN 00yUarOIMXCsl: CIIOCOOHOCTH CAMOCTOSTEIILHO MPUOOPETaTh HOBBIS
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KM3HEHHBIMH TTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIONCKA U aHAJn3a 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 TPOBEICHUH XHUMHUYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcs yOeKIEHHOCTM B T'YMAHHUCTHYECKOM
HAIIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUHU TJI00AIBHBIX IpoleM
palMOHAJILHOTO TIPUPOIOTIOIH30BAHMS, TTOMOJIHEHUSI SHEPTETUUECKUX 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 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 obmiero odpazoBaHus, cocrabisieT 68 vacoB: B 10 kmacce — 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

[Ipenmer opraHnYeCcKON XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHsS OpPraHuyYeCKHX
coequneHmniit A. M. byTiepoBa, €€ ocHOBHBIE nonoxkeHHsI. CTpyKTypHbIE (POPMYJIBI
OpraHMYecKux BemiecTB. [omoisorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYeCKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBinenue o kiaccU(pUKaluu OpraHndyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHH (CUcTeMaThyeckas) M TpUBHAJIbHBIE Ha3BaHUs
BAKHEUIIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METObl M3Yy4YEHMsS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 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, 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 MmerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). ITomyueHne cCHHTETHUECKOIO
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, TMAPATALINH,
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
HedTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTUYeCKuil), nuponus. [Ipomykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN
yroJib U IPOAYKTHI €70 MepepadOTKH.

OKCIIEpUMEHTANIBHBIE METOJbl HM3y4YEHHUs BEIIECTB W MX IPEBPAILLCHUI:
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, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM IPOAYKTA PEAKUMU 110 U3BECTHBIM Macce,
00BEMY, KOIIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IPOJYKTOB PEAKIIUN).

Kuciopoaconep:kamue opraHu4ecKue coeAMHeHu sl

[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 ¥ 3TaHOJIa 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, (QU3NYECKUE UM XHMUYECKUE CBOMCTBA.
TokcuunocTts (penona. [lpumenenue gpenona.

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

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 MPEICTABUTENN 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, KilacCU(HUKanus  YriieBoJoB  (MOHO-, JU- 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), HAXOXKJICHHUE B MPHUPOJAE, MPUMEHEHHUE,
ouonoruueckas poib. PotocunTe3. OpykTo3a Kak H30MeP IIFOKO3BI.

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 (B3aUMOJIEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3aumMopeicTBue Kpaxmana ¢ HOAOM),
IIPOBEICHNUE MPAKTUUECKOU paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Borlunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
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 OeiakoB. XUMHYECKHE 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 COeIUHEHM 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 HM3YYEHHS 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 HCIOIb30BaHHE 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, TEOpUSs, aHAIHM3, CUHTE3, KiIacCU(PUKAIUS, TEPUOINIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIUPOBAHUE.

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

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(bepMeHTHI).

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

TexHoyOrusA: NUUIEBBIE MPOAYKTH, OCHOBBI PAlMOHAJIBLHOIO MHUTaHUS,
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. 1lonoxenne meraiuioB B llepuoanueckor cucremMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue gusznueckue coiicTBa MeTaioB. CIilaBel METAILIOB.
DNEKTPOXUMHUYECKHUN psAJl HAIPSHKEHUI METAIIIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPH, KaJiuil, KaJbIUH,
MarHui, aJlOMUHUM, IIMHK, 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», 0O0Pa3I0B 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 BemiecTBa uian 00bEMaA ra3oB MO HU3BECTHOMY KOJIHMYECTBY
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
BEIIECTB U XUMUYECKUX PEAKLIHM.

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

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAKHEHUIIME CTPOUTEIIbHbBIC
Marepuaibl, KOHCTPYKIMOHHbIE MAaTEpHallbl, KpAacKu, CTEKJIO, KepaMHKa,
MaTtepuanbl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE WU MHUHEpaJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBWJIA HCMOJIb30BaHUs JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MACHOTO KCIIOJNIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzaumss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHnveckoi xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOlIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHUNA, SBJISIOIUXCS
CHUCTEMHBIMM JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHamu3, CHHTE3, KIacCU(PUKALMS, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, SIBIICHUE.



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 MPOMBIIUICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
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
NEATEeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU I€I0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeaMeTa «XUMHS» JOCTUTalTCsS B
€AMHCTBE YYEOHOM U BOCHUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMd POCCHUUCKOTO TPaKJAHCKOTo OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJarmuxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[MO3HABATEIILBHOW W MPAKTUYECKON JAESITEIIbHOCTU
oOyyJaronuxcsi 1o peaausalii NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacTH:

1) rpaaaHCKOTO BOCIIMTAHMS:

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

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



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

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, 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 PE3ysbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOT'O TPYAa YYEHBIX U NPAKTUKOB;

MHTEpeCca M IO3HABATENbHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIOLIEM
aHanu3e MH(QOpPMAIMK O TEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TIOBEIECHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y NIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIC
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 IEHHOCTEN 370poBOro U 0Oe30macHoro oopasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMYy U
IICUXUYECKOMY 370pPOBBIO;

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

NOHMMAHHUS LEHHOCTH TPaBWJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOLIUX 3J0POBbIO 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 MPOodeccuid pa3aIuvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI MO0 XUMHH;

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 XMMHUU, 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
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COUUAIIBHOU CPEIbI;

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

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

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOr0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTU HKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHONW U COLUAIBHOMN
IPAKTUKE, CIOCOOHOCTM M YyMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMUM Kak HayKH, OCO3HaHHS €€ poJid B
bopMUPOBAaHUU PAIMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IUHCTBE MPUPOABl U UYEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TPOoOJIeM COXpaHEHUs
IIPUPOJITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJIE  COBPEMEHHOMU
UUMBWIM3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BAXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATHLHON KYJBTYPHI, PEIICHUN TJIO0ATBHBIX MPOOIIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, DYHEPIreTUUECKOU, MUILIEBON U
IKOJIOTHYECKON 0e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIIEUCHUM YCIOBUMN
YCHEUIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOrO YJieHa
0o0IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMaHUs 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 UMEIOIIMXCS JaHHBIX C MEJIbI0 MOJXYy4YeHUs
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 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 CHEUM(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMa, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YUYEOHbIE NEUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKAaTUBHBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNC 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
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 JAESATEIbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUH HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

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

OBjajieHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHU 1e€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 CAMOCTOSATEIFHO WM COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOTro MpoekTa u (hopMyIupoBaTh BBHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHMS TIO3HMIMHA 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
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, 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 BJIAIETh 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 CHUTyalldiX, 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 OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW ITUIAHUPOBATH U BBINONHATH XUMHYECKUI
DKCIEPUMEHT (IIPEBPALLIEHNS] OPraHUYECKUX BEUIECTB IPU HATPEBAHUU, NIOJIyYEHNE
STUJIEHA M U3Yy4YEHHE €ro CBOMCTB, KA4Y€CTBEHHBIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHUM C TMpaBWIAMH TEXHUKH OE€30MAaCHOCTH TIpU OOpaIleHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOopMyJIHPOBAThH BEIBOJBI 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 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
YMEHBUICHUS 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;

JUIS CIIETIBIX M CJIA0OBHSIIMX OOYYalIIMXCS: YMEHHE HCIOIh30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOM COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAsl, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMUECKas PEIIETKa,
TANBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKIuu, XUMUYECKOE DPABHOBECHE); TEOPUM 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, JIEXKAIINE B OCHOBE NMOHUMAHHUS NPUUYUHHOCTH 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  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 KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
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, OKCUbl, OCHOBaHUS,
KHCJIOTHI, aM(OTepHbIE TUAPOKCUIBI, COJIH);

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

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
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 CBOWCTB XMMMYECKHUX JJIEMEHTOB M UX COCIUHEHUN
110 Iepuoaam U rpynnaM llepuoanueckon cucremMbsl XuMUYEeCKUX d1eMeHToB [I. 1.
Menneneena;

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

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pazIMYHBIM IIPU3HAKaM (YUCIY M COCTaBY 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 1O 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  pacKpbIBaTh CYIIHOCTh OKHUCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XUMUYCCKOMN
peakiuu OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUIECKOTO PABHOBECHS
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 MPUHINAIMAX WU
AKOJIOTHYECKUX 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 pEakKlUU
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 O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpaiieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJTHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
HKCIIEPUMEHT (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 I0
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 peEaKIuii U (HOpPMYITUPOBATh BBHIBOJLI HA OCHOBE
ITHX PE3yJIbTaTOB;

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



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOATh  MpaBHJIA  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATH
ONAaCHOCTh BO3/ICHCTBHS HA KUBBIE OPTraHU3MBbI ONPENCIEHHBIX BENIECTB, TOHUMAs
cmbeic mokaszarens [IJIK, mosicHAT, Ha mpuMepax CrmocoObl YMEHBIICHHUS W
peAOTBPAICHUS UX BPEIHOTO BO3ACICTBHS HA OPraHU3M YEJIOBEKA;

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

JUISL  CIENBIX W CIAa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeUHY0 cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anucu XUMHUYECKUX

bopmyi.
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aJKaJINeHBbI, aJTKUHBI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
54 IIpupoaHbIE HICTOUHUKH YIIIEBOJLOPOIOB U 3 1
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Wroro no pazneny 13

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

4.1 AMuHBI. AMHHOKHUCIIOTEL. benku 3
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11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
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1.3 XUMHUYECKUE PEAKIIUU
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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
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3
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13
1
2
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4
4
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padoThI

DJIeKTPOHHBIE
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

n/ Tema ypoka

[IpenmeT opraHuyeckoi XUMHUH, €€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytneposa, e€ oCHOBHbIE
MOJIOKEHHUSI

[IpencraBnenue o knaccuukanuu
opraHuueckux Bemects. Homenkiarypa
(cuctemMaruyeckasi) U TpUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,

TOMOJIOTUYECKUU P

Mertan u 3TaH — npocTeuire
MIPE/ICTAaBUTENH aJTKaHOB

ANKEHBI: cOCTaB U CTPOCHUC, CBOlCTBa

OTHIIeH U NPONHIEeH — NpocTenIne
IIPEICTAaBUTENH aJIKEHOB

[Ipaktrueckas padorta Ne 1. «Ilomydenue
STHJICHA U U3yYEHUE €T0 CBOMCTBY

KoanuyecTBo 4acoB

Bcero

Kontp
0JIbHBI
e
padot
bl

IIpakTuy
ecKHe
padoThbI

JlaTa
U3y4eHust

07.09.2024

14.09.2024

21.09.2024

28.09.2024

05.10.2024

12.10.2024

19.10.2024

21.10.2024

DJiIeKTpOoHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://resh.edu.ru/subject/lesson/614
9/conspect/

https://resh.edu.ru/subject/lesson/61
49/conspect/

https://foxford.ru/wiki/himiva/klassi
fikatsiya-organicheskih-veschestv

https://resh.edu.ru/subject/lesson/61
51/start/149993/

https://resh.edu.ru/subject/lesson/61
51/start/149993/
https://resh.edu.ru/subject/lesson/54
12/conspect/
https://resh.edu.ru/subject/lesson/54
12/conspect/
https://resh.edu.ru/subject/lesson/54
12/conspect/



https://resh.edu.ru/subject/lesson/6149/conspect/
https://resh.edu.ru/subject/lesson/6149/conspect/
https://resh.edu.ru/subject/lesson/6149/conspect/
https://resh.edu.ru/subject/lesson/6149/conspect/
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/

10

11

12

13

14

15

16

17

18

19

Aunkanuensl. byranuen-1,3 u
MetunoyTtanueH-1,3. [Momydyenue
CUHTETUYECKOTO KayuyKa U pe3HHbI

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTHUECKUN psifl. AUETHIICH —
MPOCTEHIINIA TTPEICTABUTEND aJTKHHOB

Brraucnenus no YpaBHCHHUIO XUMHYECKOU
pcaknuu

ApeHsl: 6eH301 U TOITy0J. TOKCHYHOCTh
apeHoB

['enernueckas cBsA3b yIriI€eBOJAOPO/IOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam

[IpupoiHBIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu
IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOHBIN ra3 U MOy THbIC He(TAHBIC
ras3sl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
KontponbHas pabota 1o pasueiy
«YTIeBOOPOIBD)

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BomopoaHas cBs3b
MHuoroatoMHbIe CIIUPTHBI: STUJICHIJIUKOJIb U
TJIVLEPUH

denom: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I"IGCKI/IG n

26.10.2024

09.11.2024

16.11.2024

23.11.2024

30.11.2024

07.12.2024

14.12.2024

21.12.2025

28.12.2025

11.01.2025

18.01.2025

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/alkadieny-6899278

https://interneturok.ru/lesson/chemis

try/10-klass/nepredelnye-
uglevodorody/alkiny-stroenie-
nomenklatura-izomeriya-

fizicheskie-svoystva-poluc

https://resh.edu.ru/subject/lesson/
4775/conspect/150506/

https://www.youtube.com/watch?v
=18GKghHjex8

https://resh.edu.ru/subject/lesson/61
48/conspect/

https://resh.edu.ru/subject/lesson/61
48/conspect/

https://resh.edu.ru/subject/lesson/47
69/conspect/

https://foxford.ru/wiki/himiya/mnog
oatomnye-spirty

https://resh.edu.ru/subject/lesson/57



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluc
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluc
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluc
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluc
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluc
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://resh.edu.ru/subject/lesson/6148/conspect/
https://resh.edu.ru/subject/lesson/6148/conspect/
https://resh.edu.ru/subject/lesson/6148/conspect/
https://resh.edu.ru/subject/lesson/6148/conspect/
https://resh.edu.ru/subject/lesson/4769/conspect/
https://resh.edu.ru/subject/lesson/4769/conspect/
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://resh.edu.ru/subject/lesson/5727/conspect/
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21

22

23

24

25

26

27

28

29

30

XUMUYECKHE CBOWCTBA, MPUMCHCHHE
Anpaeruapl: GopMaIbaACTHI U
areranpaerng. Aueron

OHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAsl U YKCyCHast

IIpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

CTeapI/IHOBaSI U OJICMHOBAsA KHUCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

ana KaK COJIN BBICIIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE JCHCTBIE

CroxHble 3(upbl KaK MPOU3BOIHbIC
KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX
3¢upoB

JXKupsl: runponus, npuMeHeHue,
Ononoruyeckast pojb KHPOB

VYTrieBobl: COCTaB, KJIacCU(UKAITHUS.
Baxwueiinme npeactaBuTeNu: riI0K03a,
bpykTo3a, caxaposa

Kpaxmain u nemironosa kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasueny
«Kucnopoaconepxaiine opraHuueckue
COEJIUHEHUS

AMWHBI: METUJIAMHUH U aHUJINH

25.11.2025

01.02.2025

08.02.2025

15.02.2025

22.02.2025

01.03.2025

15.03.2025

22.03.2025

05.04.2025

12.04.2025

19.04.2025

27/conspect/

https://resh.edu.ru/subject/lesson/47
76/conspect/150603/

https://foxford.ru/wiki/himiya/stroen
ie-i-nomenklatura-karbonovyh-

kislot

https://infourok.ru/prezentaciya-

vysshie-karbonovye-kisloty-10-
klass-5542540.html

https://resh.edu.ru/subject/lesson/59
52/conspect/150630/

https://foxford.ru/wiki/himiya/slozh
nye-efiry

https://resh.edu.ru/subject/lesson/59
52/conspect/150630/

https://resh.edu.ru/subject/lesson/61
50/conspect/

https://resh.edu.ru/subject/lesson/61
50/conspect/

https://infourok.ru/prezentaciya-



https://resh.edu.ru/subject/lesson/5727/conspect/
https://resh.edu.ru/subject/lesson/4776/conspect/150603/
https://resh.edu.ru/subject/lesson/4776/conspect/150603/
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE

po-himii-na-temu-aminy-10-klass-
4410983.html

https://resh.edu.ru/subject/lesson/47

1 1 26.04.2025

3 OpraHUYECKUE COCTUHEHUS, UX 43/conspect/ 150741/
ouosnorudeckoe 3HadeHue. [lentumbt
b 1 https://resh.edu. ject/l 4

1 €JIKU KaK IPUPOIHbIE 03.05.2025 ttps /{res edu.ru/subject/lesson/47
BBICOKOMOJIEKYJISIPHBIE COETUHEHUSA 43/main/150746/

1 OCHOBHBIE TOHSITUSI XUMUHU 10.05.2025 https://foxford.ru/wiki/himiya/vysok
BBICOKOMOJIEKYJIIPHBIX COETUHEHMUI o omolekulyarnye-soedineniya
OCHOBHBIE METOJIbI CHHTE3a e

. https://foxford.ru/wiki/himiva/vysok
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN. 1 17.05.2025 .
omolekulyarnye-soedineniya
[InacTtMaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10O 34

I[TPO'PAMME


https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya

11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

[lepuonnueckuii 3akoH u [lepuonnueckas
CHCTEeMa XUMHYECKUX saeMeHToB /1. 1.
Menaeneesa, ux CBsI3b C COBPEMEHHOU
TEOPUEU CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMECHTOB U X COCAUHECHUH I10
rpynmnam v nepuojamM. 3HaueHHe
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHnaeneeBa B
pPa3BUTUU HAyKU

Crpoenue BemiecTBa. XMMUUYECKast CBS3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoHast cBs3b

BaneHnTHOCTB. DNEKTPOOTPULATEIBLHOCTb.
CreneHn okucieHus. Belectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

KoanuyecTBO 4acos

Bcero

KonTp
OJIbHBI
e
padot
bl

IIpakr
HYeCKHU
e
padort
bl

Jara
H3YYeHH S

02.09.2024

09.09.2024

16.09.2024

23.09.2024

30.09.2024

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://foxford.ru/wiki/himiya/stroenie-
elektronnyh-obolochek

https://interneturok.ru/lesson/chemistry

/11-klass/bstroenie-atoma-

periodicheskij-zakonb/periodicheskiy-

zakon-i-periodicheskaya-sistema-
himicheskih-elementov-d-i-

mendeleeva

https://interneturok.ru/lesson/chemistry
/11-klass/bstroenie-atoma-

periodicheskij-zakonb/periodicheskiy-
zakon-i-periodicheskaya-sistema-
himicheskih-elementov-d-i-

mendeleeva

https://foxford.ru/wiki/himiya/vidy-
harakteristiki-i-mehanizmy-

obrazovaniya-himicheskoy-svyazi

https://foxford.ru/wiki/himiya/stepen-
okisleniya-valentnost-i-

elektrootritsatelnost



https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost

10

11

12

13

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HUctunabe 1 KOJITIOMJHBIC paCTBOPEI.
MaccoBas 10 BEIIeCcTBa B pacTBOpPC

Krnaccudukanus 1 HOMEHKIIATypa
HEOpPraHWYECKUX coeMHEeHu. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIacCOB

Knaccudukanus XuMHUecKux peakuui B
HEOPraHWYECKOW U OPraHUYECKON XMMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUS U NIPEBPALICHNS SHEPTUU IPU
XMMHMYECKHUX PEaKIHAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECHE

[Ipaktuyeckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»

DnexTponauTrdeckas qucconuarus. [lonstue
0 BozopoHoM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['uaponm3
OpPraHMYECKUX M HEOPTraHMUECKHUX BEIIECTB

OKHCIUTETEHO-BOCCTAHOBUTEIILHBIC
peakiun. [TousiTHe 00 3MeKTpoH3e
pacIIaBOB U paCTBOPOB COJICH

Kontponbnas padota Nel «Teopernueckue

07.10.2024

14.10.2024

21.10.2024

11.11.2024

18.11.2024

25.11.2024

02.12.2024

09.12.2024

https://resh.edu.ru/subject/lesson/4939/
conspect/151133/

https://foxford.ru/wiki/himiya/klassifik
atsiva-i-nomenklatura-

neorganicheskih-veschestv

https://resh.edu.ru/subject/lesson/49
38/main/151110

https://foxford.ru/wiki/himiya/skorost-
himicheskoy-reaktsii

https://infourok.ru/konspekt-uroka-

po-himii-elektroliticheskaya-

dissociaciya-vodorodniy-pokazatel-

reakcii-ionnogo-obmena-
1377860.html

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/0kislitelno-vosstanovitelnye-
reaktcii-6984764/re-65¢ebe55e-d0df-
4521-8cc3-5ccafceb47{7



https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://resh.edu.ru/subject/lesson/4938/main/151110
https://resh.edu.ru/subject/lesson/4938/main/151110
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://infourok.ru/konspekt-uroka-po-himii-elektroliticheskaya-dissociaciya-vodorodniy-pokazatel-reakcii-ionnogo-obmena-1377860.html
https://infourok.ru/konspekt-uroka-po-himii-elektroliticheskaya-dissociaciya-vodorodniy-pokazatel-reakcii-ionnogo-obmena-1377860.html
https://infourok.ru/konspekt-uroka-po-himii-elektroliticheskaya-dissociaciya-vodorodniy-pokazatel-reakcii-ionnogo-obmena-1377860.html
https://infourok.ru/konspekt-uroka-po-himii-elektroliticheskaya-dissociaciya-vodorodniy-pokazatel-reakcii-ionnogo-obmena-1377860.html
https://infourok.ru/konspekt-uroka-po-himii-elektroliticheskaya-dissociaciya-vodorodniy-pokazatel-reakcii-ionnogo-obmena-1377860.html
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-65ebe55e-d0df-4521-8cc3-5ccafceb47f7
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-65ebe55e-d0df-4521-8cc3-5ccafceb47f7
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-65ebe55e-d0df-4521-8cc3-5ccafceb47f7
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-65ebe55e-d0df-4521-8cc3-5ccafceb47f7
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-65ebe55e-d0df-4521-8cc3-5ccafceb47f7

14

15

16

17

18

19

20

21
22

OCHOBBI XUMHH)»

Merauibl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX AeMeHTOB JI. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mMe PU3NICCKUE CBOWCTBA
METaJJIOB

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsDKEHUN METaJlIOB

XHUMHUYECKHEe CBOMCTBA BaKHEHIIINX
MeTaJIOB (HATpHid, Kamuil, KalblUi, MarHuu,
QTFIOMUHHK) U UX COCTMHCHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHUUYeCcKre CBOMCTBA IIMHKA, KeJie3a U UX
COCIUHEHUN

[IpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 337a4 10 TeMe
«Mertanabs»"

Hemerannsl, UX monoxeHue B
[lepuoanueckoii cucreMe XUMHUECKUX
aneMmenToB [. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®u3nuecKre CBOMCTBAa HEMETAJIOB.
AnnoTponus HEMETaIOB (Ha IpUMeEpe
KHCIIopo/a, cephl, hocdopa u yriepoaa)
XHMMHUUYECKUE CBOMCTBA I'AJIOTEHOB, CEPhI U UX
COCTMHEHU N

16.12.2024

23.12.2024

13.01.2025

20.01.2025

27.01.2025

03.02.2025

10.02.2025

17.02.2025

https://resh.edu.ru/subject/lesson/3493/
conspect/

https://resh.edu.ru/subject/lesson/4961/
conspect/

https://foxford.ru/wiki/himiya/obschie-

himicheskie-svoystva-metallov

https://resh.edu.ru/subject/lesson/3534/
conspect/151265/

https://resh.edu.ru/subject/lesson/35
34/conspect/151265/

https://resh.edu.ru/subject/lesson/5939/
conspect/151319/

https://www.yaklass.ru/p/himija/1 1klas

s/kharakteristika-nemetallov-
7269055/nemetally-via-gruppy-
7265029/re-b0ec05¢3-9505-4¢21-afe0-
9¢bldda3d2b4

https://videouroki.net/razrabotki/siera-
1-ieio-soiedinieniia-galoghieny.html



https://resh.edu.ru/subject/lesson/3493/conspect/
https://resh.edu.ru/subject/lesson/3493/conspect/
https://resh.edu.ru/subject/lesson/4961/conspect/
https://resh.edu.ru/subject/lesson/4961/conspect/
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://www.yaklass.ru/p/himija/11klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://videouroki.net/razrabotki/siera-i-ieio-soiedinieniia-galoghieny.html
https://videouroki.net/razrabotki/siera-i-ieio-soiedinieniia-galoghieny.html
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24

25

26

27

28

29

30

31

XuMUYecKue cBoicTBa a30Ta, pochopa u ux
COEIMHEHUN

XHWMHMYECKUE CBOMCTBA yTIepo1a, KPEMHUS U
HUX COeIUHEHUN

[IpuMmeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCIUHEHUN

O0001IenrEe U CHCTEMATH3AIMS 3HAHUH 110
teme «HemeTamaely. BerauciaeHus mo
YPaBHCHHSIM XUMHUYCCKHX PEaKIUil 1
TEPMOXUMHUECKUE PacUEThl

[Ipaktuyeckas padora Ne 3. «Permenune
JKCIEPUMEHTAJIBHBIX 3a7a4 I10 TEME
"Hemeramisl"»

KonrtponbHas pabota no temam «MeTanmib
u «Hemeramnby/Beepoccuiickas
MpoBepoyHas pabora

HeopFaHI/I‘IGCKI/Ie 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/I‘IGCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AmdoTtepHble HEOpraHU4YeCcKue U
opraHuydeckue coepuHeHus. I'enetnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECCTB

Ponp xuMuu B 00ecrieueHuN YKOI0TMYECKOI,

03.03.2025

10.03.2025

17.03.2025

07.04.2025

14.04.2025

21.04.2025

28.04.2025

05.05.2025

12.05.2025

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

7269055/nemetally-va-gruppy-
7265028/re-3da0e86a-c456-471e-
9e9e-cd25cbflac7a

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

7269055/nemetally-iva-gruppy-
7265027 /re-8cdb65ab-bf59-4¢10-
b565-

https://resh.edu.ru/subject/lesson/5939/
conspect/151319/

https://videouroki.net/video/41-
organicheskie-i-neorganicheskie-

kisloty.html

https://videouroki.net/video/44-
amfoternye-organicheskie-i-
neorganicheskie-soedineniya.html

https://resh.edu.ru/subject/lesson/3514/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://videouroki.net/video/41-organicheskie-i-neorganicheskie-kisloty.html
https://videouroki.net/video/41-organicheskie-i-neorganicheskie-kisloty.html
https://videouroki.net/video/41-organicheskie-i-neorganicheskie-kisloty.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://resh.edu.ru/subject/lesson/3514/conspect/151428/

SHEPTeTHYECKON U MUIIEBON OE30MaCHOCTH, conspect/151428/
Pa3BUTHHU MEIUITUHBI

[IpencraBneHus 06 OOMIMX HAYIHBIX )
https://resh.edu.ru/subject/lesson/3504/

conspect/151484/

32 MIPUHIHUIIAX IPOMBIIUICHHOTO MTOIyYEHUS 1 19.05.2025

Ba)KHEHIIINX BEIIECTB
https://resh.edu.ru/subject/lesson/5759/

33 YenoBek B MUpPE BELECTB U MATEPHAIIOB 1 26.05.2025 conspect/148037
34 XHMHS U 310pOBbE YEIIOBEKA T https://resh.edu.ru/subject/lesson/5452/
conspect/150795/

OBILEE KOJIMYECTBO YACOB I10

I[TPO'PAMME 34 2 3


https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://resh.edu.ru/subject/lesson/5759/conspect/148037
https://resh.edu.ru/subject/lesson/5759/conspect/148037
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
https://resh.edu.ru/subject/lesson/5452/conspect/150795/




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB WU.I"., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPUAJIbI IJISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumust Merogudeckoe rnmocooue — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 rox.

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

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie u mpoBepouHbie paboThl K yueOHuKY». — M.: J[Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacrtonpHast kaura juis yuurens». Yacts 1 — M.: Ilpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronbnas kaura jqis yaurens». Yacts 2 — M.: poda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoyMoBa «3amauu o XuMuu 1
crocoOrI ux pemeHus» - M.: «poday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble MIIaHbI 110 Y4eOHUKY
O.C.I'abpuensua, I'.I".JIsicoBoit» - Boarorpaa» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmacey, - M.:



9OKk3ameH, 2019r.
9.9. O.C.I'abpuensH, N.I".octpoymMoB «XUMHUUYECKUN SKCIIEPUMEHT B 1ikoJie 11

kiace»; - M.: Ilpoda. — 2019 roa.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://him.1september.ru Enunas xomnexuus [{OP: [Ipeamernas xomekmus
«XUAMUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIE
aKcniepuMeHThI: xumusi. Komnekius Poccuiickoro o01ieo0pa3oBaTeabsHOTo
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas onumnuaaa MKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannyeckasi XUMHs: SJIEKTPOHHBIA yUSOHUK AJIs
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIA YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS
http://www.chemistry.ru JlucTaniimonHasi oIuMIuaIa mo XuMuu:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTENbHBIA MPOEKT
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