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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro OO0IIero 00pa3oBaHMs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
deneparuy, pealu3yONIMX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMbBI, W
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt cTpaTteruy 00y4eHus, BOCIUTAHUSL U Pa3BUTHs O0YYalOLIUXCSl CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJICpKaHUsl, PE3yJbTAaTOB OOyUYeHHS U TpeOOBaHUM K YPOBHIO IOJTOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O M TpUPOJHOW cpeae. Peamusyercss xummuueckoe oOpa3oBaHME
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MATEPUATHLHOM >KM3HU OOIIECTBA, a TaKke C y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3JaHUM HOBOM 0a3bl MaTepuaibHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaXJIoro wieHa ooOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTMIECKON 0€30MaCHOCTH U OXPaHbI 3/10PO BB

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 MM JUIsl  BBIPAOOTKM  MHPOBO33PEHYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmEas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0EeCleuynuBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOr000pasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Aa K U3y4eHUI0 ydyeOHOro Marepuajla u 0O0yClOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE€ Ha YPOBHE CTEPEOXMMHYECKUX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIETO 0Opa30BaHUs MEPBOHAYAILHbBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYEHHBI Ha YpPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHMM, a TAaKKE€ O XMMHUYECKUX DPEAKLUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COZIEPKAHUS, WMEKOIIMMH KYyJIbTYPOJIOIMYECKUH M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
OPYTUMU HAayKaMH, DACKpPBIBAIOT €€ pOJIb B II03HABATEIBLHOM M NPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh WMH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopmupoBaHue y 00ydJarOMIUXCSI MHUPOBO33PEHUECKONH OCHOBBI ISl TIOHUMAaHUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHusT TMPOTUBOPEYMH MEXAY HOBBIMU (akTaMd U  TEOPETUYECKUMHU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmnnane pemieHuss 3aad  BOCIUTAHHUS, PA3BUTUS U COLMAIM3AIUU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pPa3NUYHBIX BUJOB JAEATEIBHOCTU: peElIeHus NpoljeM, MOMCKa, aHalu3a Hu
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEACICHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
peIMeTa SBIISIETCS BIIOJHE ONMPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUs TIABHBIMU LIENSIMU HM3YYEHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisIIOTCA:

e (dopMHupoBaHHE CHUCTEMBbl XMMHUYECKHMX 3HAHMM KaKk  BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JIeKAT KIFOYEBbIC TIOHTHS, (PyHIaMEHTAJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE M TOHMMAaHHUE CYIIHOCTH IOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEn
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMHupoBaHUE U PA3BUTHE MPEACTABICHUM O HAYUYHBIX METO/IAaX MO3HAHUS
BEIIECTB M XHMHUYECKHX PEaKIui, HEOOXOAMMBIX s NPHOOpEeTeHUs
YMEHUU OpPHUEHTHPOBATHCSI B MHpPE BEUIECTB M XUMHUYECKUX SBJICHUH,
MMEIOIIHNX MECTO B MPUPO/JIE, B TPAKTUUECKON 1 MOBCETHEBHON KU3HH;

® pa3BUTHE YMEHUH U CIIOCOOOB E€ATENLHOCTH, CBI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJEHUEM  IMPABUI
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTepUCTHKaA LeJeH U 3a1a4 U3y4deHHUs
MpeMEeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obuero oopasoanus. CeronHs B
MpEenoJaBaHud XUMHHM B  OoJblIed  CTENeHW OTAAETCS  MPEeArnovYTEeHUE
OPaKTUYECKOM KOMIIOHEHTE COAepKaHUsl OOy4YeHMs, OpPUEHTHPOBAHHON Ha
HOJTrOTOBKY BBITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HA0OpOM 3HAHUU, a (PYHKIIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHSMHU aKTUBHOTO TIOJYYCHUsI 3HAHWM W MPUMEHEHHSI UX B PEabHOW KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBsi3u ¢ oTEM TpH M3ydeHHH TpeaMera «XUMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKMe IIeNIM U 337a4H, KaK:

ajantanus o0y4arouuxcsi K yCJIOBUSM JIMHAMHYHO Pa3BUBAIOUIErOCs MHUpA,
dopMUpOBaHUE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY NPUHSTHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKMU3HEHHBIX CHUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

¢opmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UJISl pa3IM4YHbIX BHUJOB
JESITEIbHOCTU: PEUIeHMs Mpo0sieM, MOUCKa, aHaiau3a U o0paboTKM HMH(popManuy,
HEOOXOJIUMBIX MJII TPUOOPETEHHs] OMbITa JAEATENbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C TO3ULHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U XUMUYECKUX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPeNy;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl MIOMCKA U aHaju3a Y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HaIPaBICHHOCTH XWMHUH, €€ BAXHOW POJM B PEIICHWH TJIOOATBHBIX MPOoOIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOJIh30BaHMS TOJNIYYCHHBIX 3HAHWHA I TPUHSATHS TPaMOTHBIX PEUICHUH B
CUTYaIHsIX, CBA3AHHBIX C XUMUYCCKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEMETHD).

OO61ee yncIo 4acoB, OTBEACHHBIX I M3YUYCHUSI XUMUH, Ha 6a30BOM YpOBHE
cpemHero oobmero odpa3zoBaHus, cocraBisier 69 yacos: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMUH

IIpenmer opraHnyYeCKOW XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOCHUS OPraHMYECKUX
coenqunenuid A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTypHBIE (OPMYIIbI
OpPraHMYeCKUX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKas CBiI3b B
OpPraHNYECKUX COCTUHEHUSAX — OMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienue o kiaccuukanuum opraHudeckux BeulectB. Homenknarypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTHUYecKas) W TPUBUAIbHBIE Ha3BaHUS
BAKHEWUIIINX MMPEACTABUTENIEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HAaKOMJICHHE C 00pa3laMu OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OPraHWYECKUX BEIECTB, HAONIOJIEHUE U
ONMCAHNE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUIO0 OPTAHNYECKUX BEILIECTB
[pY HarpeBaHuHM (IJIaBJIeHHEe, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psia. Meran u 3TaH —
OpOCTEUIINEe MPEACTABUTENN aJKaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXIACHUE B TMPUPOJAE, IOIy4YeHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIEH U IPONUIICH —
MPOCTEHININE TMPEACTABUTENN aJKEHOB: (PU3UYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TANOTEHUPOBAHUS, TUApPATAUWU, OKUCIEHUS H
oJIMMEPHU3allin ), TOJIy4€HUE U TPUMEHEHUE.

Anxaauensl: Oyramguen-1,3 u metwnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus nojmumepusanuu). [lomydyeHre CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOITMYECKUH psll. ALETUIIEH
— MPOCTEHIINN MpeACTaBUTENb AaKUHOB: COCTaB, CTpPOEHUE, (u3nueckue Hu
XUMUYECKHE CBOMCTBA (peakUuu THIPUPOBAHMS, TAJIOrC€HUPOBAHMUS, TUApATAIUH,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHEe M XMUMHUYECKHE CBOWCTBA
(peakuuy rajJlor€HUPOBAHUSI U HUTPOBAHMS), TIOJyYEHUE U NIpUMEHEeHue. Toyon:
cocmas, cmpoeHue,  uauyeckue U  XuMuUueckue  ceoucmea  (peaxyuu



2a7I02eHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumeneHue. TOKCUIHOCTD
apeHoB. ['eHeTnueckas CBSI3b MEXKAY YIJIEBOJAOPOAAMH, MPUHAJICKAIINUMU K
Pa3IMYHBIM KJIACCaM.

[IpupoaHble HUCTOYHHMKU YIIIeBOAOPOAOB. IIpuponHslii Ta3 W MOMYTHBIE
HedTsaHble Ta3bl. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPETOHKA, KPEKUHI (TEPMHYECKUM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOJYKTHI €ro epepadboTKH.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
O3HaKOMJIEHHE C oOpa3llaMu IJJacTMacc, KaydyKOB U PE3UHBI, KOJUIEKIIHU
«Hedtp» u  «Yromp», MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIoOreHONPOU3BOIHBIX, MTPOBEJCHIE MPAKTHYECKON pabOoThI: MONYy4YE€HHUE STUIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJYKTA PEAKIMH IO M3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OHOTO U3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKITUH ).

Kucaopoacoaep:xamnue opranndecKue coeIMnHeHHs

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHON MW 3TaHON CTPOCHHE,
duznueckre M XUMHYECKHE CBOMCTBA (PEaKkIMM C AaKTUBHBIMU METaJUIAMH,
raJIoreHOBOAOPO/IaMH, TOpPEHHE), NpUMEHeHHe. BoaopoaHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. J[eCTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M YeJIOBEKa.

MHoOroaToMHbl€  COUPTBIL. OTWIECHIJIMKOJIb W  TJIULEPHH: CTPOCHHE,
¢usznuecke W XUMHUYECKHE CBOMCTBAa (B3aUMOJAEUCTBHE CO IIEIOYHBIMU
METaJlJlaM{, Kauye€CTBEHHAsl pPEaKIusi Ha MHOTIOaTOMHbIE CIUPTHI). JlelicTBUE Ha
opranusMm 4yesoseka. [IpuMenenue rinepusa u STUICHIJIMKOIIA.

®deHon: CcTpoeHHE MOJEKYNbl, (PU3MUECKHMEe U XUMHUYECKHE CBOICTBA.
Tokcuanocts (enona. [lpumenenue denomna.

Anpnerunpl U kemoHvl. DOpMaNBIETHI, ALECTAIBIACTHA:  CTPOCHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peaklMyd OKHUCICHHS W BOCCTAHOBJICHHUS,
Ka4yeCTBEHHBIE PEAKIIUH), IOTY4YE€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCYCHAasl KUCJOTBI: CTPOEHHUE, (PU3NUYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
obmue s Kiacca KUCIIOT, peakius 3TepupuKalun), MoJIydeHne U MPUMEHEHNUE.
CreapuHoBasi M OJICMHOBAsi KUCJOTHI KaK NPEICTABUTENIN BBICIINX KapOOHOBBIX
KHCJIOT. MblTa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

CrnoxHble >(QuUpbl KaKk MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coXHBIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJEKYNbl, (U3NYECKUEe ¢ XUMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBHE C
ruapokcuom Menu(ll), oxucnenne aMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bI), HAXOXJCHHE B MPUPOJIE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
1EeUTI0I03bl.  DU3MYECKHe M XUMHUYECKHME CBOMCTBa KpaxMmaja (TUIIpOJIu3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOOICHUEe W OIMHMCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcugoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIMIIEPUHA C
rugapokcugom meau(Il)), anpaeruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepebpa(l) u ruapoxkcuaom wmemu(Il), B3aumomelcTBHE Kpaxmalla C HOIOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOAYKTA PEAKIIMU MO HU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepxalire OpraHuuecKue COeqUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuimHa). buonormdeckoe
3HaYCHUE aMUHOKHUCIOT. [lenTupl.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAIbHBIE METOABl HM3y4EHUS BEIIECTB W WX MPEBPAICHUIM:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHUU, IBETHBIE peaKUU OEITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEpU3AIMU, CPEIHSIST MOJEKYIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
OJIMMEPU3ALIUS U TTOJIUKOHACHCAITUS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHHE C 00pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DOJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KHPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUe ypOBHH, MONYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeieleHUs] JIEKTPOHOB IO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[lepuonnueckuii 3akoH u [lepuonndeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
J. . MengeneeBa. CBsi3p NEpHOAUYECKOro 3aKkoHa M lleprogmyeckoil cuctemsl
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWMCTB XHMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U IepUuojaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBSI3b. BHAbl XUMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akienTopHbeiit). BogopoaHast cBsi3b. BaneHTHOCTh. JDJIEKTPOOTPHUIATEIHHOCTb.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[Tonsitne 0 gucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOWJHBIE PaCTBOPBI.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peakmusa.  Kmaccudukamuss — XMMHYECKHX — peakIMii B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHUYECKOe paBHOBecHE. DaKTOpbl, BIMSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHM.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHWEe AEMOHCTPAILIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJu3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpPEeMHHs) W HMX  COCIMHCHUN  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. OOmue guznueckue cBoricTBa MeTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mue crocoObl MOMy4eHUs METauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHIA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBek B MHUPE BEHIECTB W MaTEpPUATOB: BAXHEWIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XuMHud W 300pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUH, SBISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHHUs, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METAILTYpPIUs, MPOU3BOACTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pPE3yJbTaTaM OCBOCHUS
00yJaromuMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeIMETHBIM W TIPEeIMETHbIM). Hay4HO-MeTOAMYecKO OCHOBOM ISt
pa3paboTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaAMM CPEIHEro OOIIETro
00pa30BaHUs SBIISCTCS CUCTEMHO-ICATCIbHOCTHBIN MTOIXOI.

B COOTBETCTBMM € CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TMpeaMeTa «XUMHUsS» Ha YPOBHE CpPEIHETO
oOurero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIeJICHHUIO;

HaJIMYMe MOTHUBAIMH K O0YYICHHIO;

IIEJICHAMPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolMXCsl PYKOBOJCTBOBAThCA B CBOEH
JIESITENTbHOCTH TIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU II€IOCTHON
CUCTEME XUMHYECKOr0 00pa3oBaHus;

HaJIM4YKE MPABOCO3HAHUS IKOJIOTHYECKON KYIbTYpPhl U CIIOCOOHOCTHU CTAaBUTH
eI U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMIHOCTHBIC pe3yabTaThl OCBOCHHUS TpEIAMETa «XHUMHS» JOCTHTAIOTCS B
€AVMHCTBE YYEOHONW M BOCHUTATEIBHOW JEATETLHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOro OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpPaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAaHOBJICHHUS JIMYHOCTHU
00y4Jaromuxcs.

JIndHOCTHBIE pe3yibTaThl OCBOCHUS TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMHUPOBAHHOCThH OIBITA ITIO3HABATEIBPHOM W TIPAKTHYECKOW NEATCITHLHOCTH
O00yJaroIuXCs M0 peajr3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YJArONIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBO)XCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MPEJICTABIICHUS O COIUAJIbHBIX HOpPMaxX HM TIPaBWJIAX MEKIUIHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUIATENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  IOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOI0 MTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3TUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmonieHus mpaBui Oe30macHOro oOpalleHus C BEIIeCTBAaMH B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMSI TOCTEACTBUI M HENPUATUS BPEAHBIX MPUBBIYEK (yHOTpeOJeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUH MPaKTUYECKUX 3aj]ad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XXEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaTaM TPYIOBOM JEATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) IK0JIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONb30BaHMS JOCTM)KEHUHW XUMHUH IS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEAOTBPAILATh UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALIMOHATBHOIO HAYYHOTO MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTHM XMMHMHM JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, 00ECNEYEHUU YCIOBUI
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HaHMA Ui aHajdn3a U OOBSICHEHUS SIBICHUI OKPYIKArOIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM
JeSITEebHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHble pe3ynbTaThl OCBOCHUS y4e€OHOro mpeamera «XuUMUs» Ha
YPOBHE CpeIHEro 00IIero 00pa30BaHus BKIIOYAIOT:

3HAUMMble A8 (opMUpOBaHHMS ~ MHPOBO33PEHHS  OOyYaIOIIUXCS
MEXIUCIUTTMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TMOHSATHS, OTPaKaOIIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, cucTemMa, HaydHbld (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE IACHCTBHUS (TIO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC,

PErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH U COITHAIBHON KOMITETCHITUH 00 yJarOIIHXCS;
CIIOCOOHOCTH 00 yJarommxcst UCITIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS W YHUBEPCAJIbHbIE YYCOHBIC
JIEVICTBUSA B ITO3HABATEIBHOW U COLIMATILHOM ITPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMH W PETYISATHUBHBIMU
JICUCTBUSIMU.

OBJaanenune YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABaTeJbHbIMH
JeMCTBUSIMM

1) 6a30BbIE JTOTHYECKHE AeliCTBUSA:

CaMOCTOSITEILHO  ()OPMYJIMPOBATh M aKTyaJu3WpoBaTh  MpodJeMy,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpEeACNsITh 1€ JEATCILHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ICATEIBHOCTH C IIOCTABJICHHBIMHU LEJISIMU;

WCIOJIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIJIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTUYECKHUE PpACCYXIECHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJENH, MPEOOPA30BBIBATH MOJEIbHBIEC MPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIECTB U XUMUYECKHUX PEAKIUH.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KauecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yibTar, (pOopMyIUpoBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
NESITEIbHOCTU, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOMYJISIpHasl JUTeparypa XHMHUYECKOTrO COJEp)KaHus, CIpaBOYHbIE MOCOOuS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHbOpMAIMKM, HEOOXOAMMOW JJig BBINOJHEHUS Y4E€OHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopMaIuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIHMYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHHO BHITIOJHEHUSI MPEATIOKEHHOH 3a1a4u;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoekTa U (HOpPMyIUpOBaTh BHIBOJBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
NeSTENbHOCTh, Ompenesss e€ IMenu W 3aJadd, KOHTPOJIUPOBATh M 10 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABJICHUA O XHUMHYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
Y DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
paguKall, u30Mepus, U30MEPHI, TOMOJIOTUUECKUN Psijl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOA, M a30TCOJEp)KalllMe€ COEIUHEHHS, MOHOMED, IMOJMMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHS] CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHUU; MHUPOBO33PECHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOUN JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBJISATH XapaKTEpPHbIE MPU3HAKU TOHSATUM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTABJICHUA MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB MW YpPaBHEHMM XUMUUYECKUX PEaKIIuH,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATH MPUHAJJICKHOCTh HM3y4EHHBIX
OpraHMYECKUX BELIECTB MO HMX COCTaBy U CTPOCHUIO K OINPEeACIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCAWHEHHUSI), JaBaTh MM Ha3BaHUS IO
cuctematuueckoit HomeHknatype (IUPAC), a Taxke HOpUBOIUTH TPUBHAIILHbBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIMIICH, AalleTUJICH,
STUJICHTJIMKOJb, TIULEPUH, (HEeHOM, (opMalbAeTul, aleTalbIeru/l, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIF0K034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHbIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa ajisi 00bsiCHEHHS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, dTaH, STUJICH, MPOIMWICH, AalleTHIICH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBSI3b MEXKIYy HUMHU YPABHCHUSMH COOTBETCTBYIOIINX XHUMHYECKHUX PEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MIPAKTUIECKOE TIPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJ€Th CUCTEMOM 3HAHUU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHUI TUIAHUPOBaTh M BBIMOJIHATH XUMUYECKHI
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpU OOpalieHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMCHHH KPUTHUYECKA aHAIM3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11e1eco00pa3Horo TOBEJACHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3JICWCTBUS HA OpraHU3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy oOo3HadeHui JI. Bpaiins mis 3amucn XuMudecKux

dbopmy.
11 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOmass u HeopraHuyeckas
XUMUSD» OTPaKaIoT:

c(hOpMUPOBAaHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISIONIECH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHHW B TIO3HAHUMU SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU  MBIIUICHUS W KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHYECKMX  3HAHWUM, KOTOpasi  BKJIFOYACT:
OCHOBOIIOJIAralONINe MOHATHSA (XHUMHUYCCKUN 3JIEMEHT, aToM, H30ToIm, s-, P-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHh OKUCIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAs, METANINYECKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKAsl PEIIETKa,
TUNBl ~ XUMHUYECKUX  pPEaKIUW, PpacTBOP, DJICKTPOJUTHI, HEIICKTPOIUTHI,
3JIEKTPOJIUTUYECKAsE JUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peaklni, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJUTHYECKON auccounanuu, nepuoaudeckuii 3akon . M. Menneneena,
3aKOH COXPAHEHHUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBPAIICHUS SHEPTUU
IpyU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
coCTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOJIh30BaHUN BAXKHEUIIINX HEOPTraHUUECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKON NEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU TOHSATHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cucreMarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIETbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUH OMpPENETSATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsl, METAJUTMYECKas), XapaKTep Cpeabl B BOAHBIX pacTBOpaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh yYMEHHM XapakTEepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUM
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETHMYECKON CBSI3M MEXK]Yy HEOPraHMYECKUMH
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpHU3HAKaM (YUCIIy M COCTaBy pEarupyrolux BEIIeCTB, TEIUIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  pacCKpbhIBaTh  CYHIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKINH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOMIMX HAay4YHBIX MPUHIUIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfaod M JabopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe TMpaBWia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jiokeHue IMEepPOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTalu3aropa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakUUid U (OpMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ YMEHHMM  COOJIO/IaTh  MpaBUjia  DKOJIOTUYECKH
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax CIOCOObI YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  chenbliX M Ccl1a0OBHUIALIMX OOYyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4vecTBo yacos JIEKTP OHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
Konrpoabnsie | IlpakTnueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBareJIbHbIC
padoThI padoThI
pecypchbl

Paspnes 1. Teopernyeckue OCHOBbI OPraHMYeCKOM XMMUM

[IpenmeT opraHM4EeCKON XUMUH.
Teopust ctpoeHus

1.1 . 3 https://lesson.edu.ru/04/10
OpPraHUYECKUX COCTUHEHUN A.
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 lpenemsHere yreBo1opoast — 2 https://lesson.edu.ru/04/10
AJIKaHbI
H :
2.2 CHPCACIBHBIC YIEROAOPOAR 6 1 https://lesson.edu.ru/04/10
QJIKEHBI, AJIKAJIUEHBI, aJTIKUHbI
2.3 ApoMaTHYEeCcKHe YriIeBOI0POIbI 2 https://lesson.edu.ru/04/10
[IpupoHbIE UCTOUHUKH
2.4 YIIJIEBOIOPOIOB M X 3 1 https://lesson.edu.ru/04/10
nepepadoTKa




Uroro no pazneny

13

Pasznen 3. Kuciiopoacoaep:kammue oprax

HYECCKHUE COCINHCHUA

3.1 Cruptel. denon 3 https://lesson.edu.ru/04/10
A . K
3.2 TbIern sl KapooHostIe 7 https://lesson.edu.ru/04/10
KUCTO0ThL. CrioxkHbIe (DU
3.3 YrieBobl 3 https://lesson.edu.ru/04/10
Htoro mo pazneny 13

Pa3znen 4. A3orcoaepxxaniue opranudecKkue coeJMHeHUsI

4.1

AMUHBI. AMUHOKHUCIIOTBI. benkn

3

https://lesson.edu.ru/04/10

Hroro no pazneny

3

Pa3znen 5. BeicokoMosieKy/JIIpHbIE COeIMHEHUSA

[Inactmaccel. Kayuykn.

5.1 2 https://lesson.edu.ru/04/10
Bonokna
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME




11 KITIACC

KonnuecTBo yacoB JIEKTPOHHBIE
Ne HaumenoBaHue pa3jiesioB u (uugposbie)
Konrpoabnsie | IlpakTnueckue
n/m | TeM NporpaMmMbl Bcero o0pa3oBareJIbHbIC
padoThI padoThI
pecypcsl

Pa3nen 1. TeopeTnueckue OCHOBbI XUMMH

CrpoeHue aToMOB.

[lepuoanuecknil 3aKOH U
1.1 [Nepuoanueckas cucrema 3 https://lesson.edu.ru/04/11
XUMHAYECKHUX 37eMeHToB /1. U.

Menneneena
1.2 CTpoeHue BelecTsa. 4 https://lesson.edu.ru/04/11
MHuoroo0pa3ue BelecTB
1.3 XUMUYECKHE PEaKIuH 6 1 https://lesson.edu.ru/04/11
Uroro no pazneny 13
Paszpes 2. Heoprannyeckass Xumus
2.1 MeTasisl 6 1 https://lesson.edu.ru/04/11
2.2 Hemerambt 9 1 1 https://lesson.edu.ru/04/11
2.3 (BA3D HEOPrAHHCCKHX I 2 https://lesson.edu.ru/04/11
OpPraHMYECKHUX BEILECTB

Uroro no pazneny 17




Pa3znen 3. XumMusd ¥ :KN3HL

3.1 XUMUS U )KU3Hb 4 https://lesson.edu.ru/04/11
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME




IHOYPOYHOE INIAHUPOBAHMUE

10 KITACC
Hara DJIEeKTP OHHBbIE
Ne Tema ypoka MPOBeIeHUA urgpoBbie IIpumeua
n/n o0pa3oBaTeJIbHbI | HHUE
Ilnan | @akr
e pecypchbl

Tema 1 (3 u.) [Ipeamer oprannyeckoii xumun. Teopusi CTpoeHHsI OPraHUYECKUX

coenuHeHui A. M. Byriepos

IHepBuunbiii nHCTPYKTAX M0 BIK. [Ipenmer

https://www.youtu

XUMHYECKHE CBOMCTBA (PeaKIIuM 3aMeIeHNs 1

1 | opraHWYecKkoi XMMHH, €€ BOSHUKHOBCHHE, Pa3BUTHE U be.com/c/Xumusic
3HAYCHHE B IMOJIYYCHUH HOBBIX BEIIECTB M MATCPHAJIOB. Hyns
Teopust cTpoeHUST OPraHUYECKUX coequHeHnii A. M.
Bytieposa, eé ocHOBHBIE ONoXkeHus. CTPYKTypHBIE https://acadamy-
2 (hopMyJIBI OpraHUYECKUX BEIIECTB. [ 'omMoorus, content.apkpro.ru/
n30MepHsl. XUMHUYECKasi CBS3b B OPraHHUUECKUX ru/catalog/04/10
COCMHCHUSIX: KpaTHBIE CBSI3U, G- M T-CBSI3H.
IIpencraBienue o kaaccuUKaluu OpraHuuecKux https://acadamy-
5 | BelleCTs. HOGI:VICHKJIaTypa (CI/IC;“S:MaTI/I‘Ie(e:Ka}I) u . content.apkpro.ru/
TPUBHAJILHBIC HA3BAHUS BAKHEHIIINX TPECTaBUTEIICH
KJIiaCCOB OpPraHWYECKUX BEIIECTB PII ru/catalog/04/10
Tema 2 (13 y.=8 + 5) Yruiesogopoanl
https://acadamy-
4 AJKaHBI: COCTAB M CTPOCHHE, TOMOJIOTHYECKHH PSIT content.apkpro.ru/
ru/catalog/04/10
MeraH 1 3TaH — OpPOCTEUIINE NPEICTABUTENIN AIKAHOB! https://www.youtu
5 COCTaB, XUMUYECKOE CTPOCHHE, PU3NUECKUE U

be.com/c/Xumusc




TOpeHus), HaXOKJEHUE B IPUPOJIE, IOJTyUYEHUE U
IIpUMEHEHUE. Pacuersl M0 ypaBHEHHIO XMMHAYECKOM
peakuu

Hynsa

https://www.youtu

6 AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHUCCKUI PSII. be.com/c/Xumusc
Hymsa
OTuieH - NPOCTENIINI PEICTaBUTEIb aJIKEHOB: COCTAB,
XUMHUYECKOE CTpOeHUE, (PU3NYECKUE U XUMUUYECKUE https://www.youtu
7 CBOICTBA (peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, be.com/c/XuMIsic
TUApATALINHU, OKUCIICHUS U TIOJIMMEPU3aIiu ) Hyns
HAaXOXJICHUE B MPUPOJIE, TIOTYUYECHUE U TPUMEHCHUE.
PacueTsl N0 ypaBHEHHIO XUMUYECKON peakIuu
8 HNucrpykrax no bK. Ilpakruyeckast padora Ne 1.
«Ilomyyenue 3TUJIeHa U U3yYEHHUE €0 CBOMCTBY»
Ankaauensl: 0yraaues-1,3 u metunoyraauen-1,3, https://www.youtu
9 XUMHUYECKOE CTPOCHUE, PEAKIIHS MTOJIMMEPHU3ALIIH, be.com/c/XuMusic
MpUMEHEHHE (151 CHHTE3a MPUPOTHOTO U
CUHTETUYECKOT0 KaydyKa U PE3UHbI). Hyns
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUSI,
TOMOJIOTHYECKUN psiji. ALIETUIIEH — TMPOCTEHIINNA
MPEACTaBUTENb AJJKUHOB: COCTAaB, XHMqucEcoe https://www.youtu
10 | cTpoeHue, bu3UYeCKre 1 XMMUYECKHE CBOMCTBA be.com/c/XMIsic
(peakuuu ruipupoBaHusl, TaAJIOTEHUPOBAHMS,
TUApATALIMU TOPEHUS ), HAXOXKICHUE B TIPUPOJIE, Hyms
MOJYYEHUE U TPUMEHECHUE. BhIUMCIICHUS IO YpaBHEHUIO
XUMHYECKON PEaKIINU
11

PacueTHble 3a1a4M HA ONpPEIENICHUE MOJIEKYJIAPHON




(hopMyJIbI OPraHUYECKOr 0 BEIIECTBA TI0 MAaCCOBBIM
JIOJISIM aTOMOB XUMUYECKUX DJIEMEHTOB.

ApeHbl: 0€H30J1 U TOIYOJI, COCTaB, XUMUYECKOE
CTpOEHUE MOJIEKYJ, (PU3NYECKUE U XUMUYECKUE

https://www.youtu

12 | cBoiicTBa (peakiuy TaJOreHUPOBAHKS U HUTPOBAHM), be.com/c/Xumusic
nojydyeHue U npuMeHenue. Bnusuue Oenzona Ha Hyns
OpraHu3M YeJIOoBeKa
['eHeTHUecKas CBsI3b YIIICBOIOPO/IOB, TIPUHAIICIKAIINX https://www.youtu
13 | x pasnuMuHBIM KJIaccam. PacueTs o ypaBHEHHIO be.com/c/Xumusic
XUMHUYECKON peaKIuu Hymsa
[Ipuponansiii ra3. [lonytHeie HeQTsAHBIE ra3sl. HedTh 1
eé npoucxoxaenne. Criocoosl mepepaboTky HeTH: https://www.youtu
14 | neperonka, KpeKMHT (TEPMUYECKHUM, KATATMTHIECKHIA). be.com/c/Xumusic
[IponykTel niepepaboTKu HE(PTH, UX NIPUMEHEHHE B Hyst
IPOMBIIIJICHHOCTH U B OBITY.
15 | Konrponbsnas padora no pasaeny «YrjaeBogopoabh»
https://www.youtu
16 | KameHHbIi yroJb ¥ IPOAYKTHI €I0 NMEPEPAOOTKH. be.com/c/Xumusic

Hyns

Tema 3 (13 u =3 + 7 +3 ) Kuciaopoacoaep:kammue oprannyeckue coeJMnHeHus

17

IMoBTOopHBINA HHCTPYKTAXK N0 Th. [IpenensHbie
OJTHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJI, XUMHAYECKOE
CTpoeHue, pu3nueckue 1 XuMHUUECKHUE CBOMCTBA
(peakuuu ¢ aKTUBHBIMHU METaJJIaMH,
raJIoreHOBOI0pO/IaMH, TOPEHUE), IPUMEHEHUE.
BopoponHas cBsi3b. ®U3HOJIOTHYECKOE ACUCTBUE

https://www.youtu
be.com/c/Xumusic
Hynsa




MCTAHOJIa U 3TAHOJId HAa OPraHnu3M YCJIOBCK.

MHOroaToMHBIC CIIUPTHI: STUJICHTJIMKONb U TJIUIIEPHH,
XUMHUYECKOE CTpOeHHUE, (PU3NIECKUE U XUMUYSCKUE
CBOMCTBA (B3aUMOJICHCTBHE CO MIESTIOYHBIMH METalJIaMH,

https://www.youtu

18 be.com/c/Xumusic
Ka4eCTBEHHAs! PEaKLUs Ha MHOTOATOMHEIE CIIUPTEHI).
DHU3MONOrNYECKOE JEUCTBUE HA OPTaHU3M YEJIOBEKA. Hyss
[IpuMeHeHNE MIMIEPUHA U STHJIEHIIIMKOJIA.
Denou. CTpOGHI/If: MOJIEKYJIbI, (PU3MIECKHE U https://Mww.youtu
19 | XUMHUECKHE CBOHCTBa CbefIOJIa. TokcuaHOCTH (peHONa, be.com/c/XuMisic
ero ()M3MOJIOrHYECKOe JEHCTBHIE HA OPraHU3M YeJIOBEKa.
[Tpumenenue denona. Hyxs
Anbaeruzsl: GopMaIbIEru I M aleTaabIeru,
XMMHUYECKOE CTPOEHHE, https://www.youtu
20 | pusnyecKkne M XUMUYECKHE CBOWCTBA (PEaKIuu be.com/c/Xumusic
OKHCIICHHUS ¥ BOCCTAHOBJIEHHSI, KAUE€CTBEHHBIE PEAKIIHH ), Hyns
TIOJydEHHE U TIPUMEHEHHE
OmHOOCHOBHBIE MPEACIbHBIE KAPOOHOBBIE KHCIIOTHI:
YKCYCHasl KMCJIOTa, XUMUYECKOE CTpOeHHe, (PH3UUECKUe https://www.youtu
21 | m XxuMMYECKHE CBOKCTBA be.com/c/Xumusic
(oO1iue cBOWCTBA KUCIIOT, PEAKIIHs 3TepUPUKAIIUN), Hyns
IOJy4EHHE U IIPUMEHEHHE.
292 HNucrpykrax no BK. Ilpakruyeckast padora Ne 2.
«CBolicTBa PacTBOPAa YKCYCHOM KUCIIOTBI»
CreaprHOBas ¥ OJIEUHOBAs KUCIIOTHI, KaK https://www.youtu
23 | mpeaCTaBUTENN BBICIIMX KAPOOHOBBIX KUCIIOT. Pacuersl be.com/c/Xumusic
TI0 yPaBHEHUIO XUMHUYECKON PEaKIUK Hyns
24 | Mb1a KaK cony BBICIIMX KapOOHOBBIX KHUCIIOT, UX https://www.youtu




MOIOLLIEE IEUCTBHE.

Pacuérnble 3a1aun - onpeneneHre MOJIEKYISIPHOU
(bopMyJIbl OPraHMYECKOr0 BEUIECTBA IO MACCOBBIM
JIOJISIM aTOMOB XUMHYECKHUX 3JIEMEHTOB M I10 Macce
(00BbEMY) TPOJYKTOB CrOpaHUsI

be.com/c/Xumusic
Hynsa

CrnosxHble 2pUpbI KaK MPOU3BOHbIE KAPOOHOBBIX

https://www.youtu

25 be.com/c/Xumusic
KHUCTIOT. [ 'Maponn3 ClI0KHBIX 3QHUPOB
Hymsa
https://www.youtu
o6 | YKHUpBI KaK MPOU3BOHEIC IIIALEPHHA U BBICIIIX be.com/c/XMILsic
KapOOHOBBIX KUCIIOT. ['uApOIN3 KUPOB.
Hyna
VYrneBonbl: cocTas, Knaccu(puKanus yrieBoaoB (MOHO-,
I~ U odarcaxapuasl). ['moko3a — npoctermmii
MOHOCaxapH/i: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
buznyecKkue 1 XUMUYECKHE CBOMCTBA TITFOKO3bI
(B3aumogeiictBue ¢ rugpokcuaoM menu(ll), okucnenue https://www.youtu
o7 | @MMHAYHBIM PAaCTBOPOM OKCHJIA cepeopa(]), be.com/c/XiMUsC
BOCCTAaHOBJICHHE, OpO’KEHUE TIIFOKO3bI), HAX0XK/ICHUE B
IPUPOJE, MPUMEHEHHUE IITFOKO3bl, OMOJI0rn4ecKas pojb B Hyns
KU3HENIEATEIbHOCTH Opranu3mMa yesnoBeka. oTocuHTes.
@pyKTO3a KaK H30MEP IITIOKO3BI.
Caxapo3a — IpeICTaBUTEIIb JUCAXAPUIOB, THIPOIIU3
caxapo3bl, HAXOXKJIEHUE B IPUPOAE U IPUMEHEHHE.
Kpaxmait 1 1emirono3a Kak NpupoAHbIE TOJMMEPHI: https://www.youtu
og | CTPOCHHE KpaxMaJia M LEJUTIONIO3bL, busnueckue u be.com/c/XMILsic

XUMHUYECKHEe CBOMCTBA Kpaxmaja (THIPOJIH3,
Ka4eCTBEHHAs PEAKIINS C HOJIOM)

Hynsa




29

KountpoabHas padora 1o pazaeny
«Kucnopoacoaepxaiirie OpraHMueCKUe COSIUHEHUSD

Tema 4 (3 4.) A3oTcoaeprkaniye opraHnyecKne coeJMHeHNns

AMUHBI: METHJIAMUH — MPOCTEHIININ PECTABUTEIb
aMUHOB: COCTaB, XUMHYECKOE CTPOCHUE, GPU3UUECKUE U

https://www.youtu

30 N be.com/c/Xumusic
XMUMHUYECKHE CBOMCTBA (PEAaKLIMU C KUCIOTaMH U q
sl
rOpEHUsl ), HAX0XKJICHUE B IPUPOJIE. Y
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OpraHnyecKue https://www.youtu
coequHeHns. Pru3nuecKkue 1 XUMUYECKHE CBOMCTBA
31 be.com/c/Xumusc
aMUHOKHCIIOT (Ha mpuMepe riaunuHa). buonornueckoe q
s
3HaY€HUE aMUHOKHUCIOT. CUHTE3 MENTUIOB. Y
benku xak mpupoaHele nonmuMepsl. [lepsuunas,
BTOPUYHAS M TPETUYHASI CTPYKTYpa OCIIKOB. https://www.youtu
32 | Xumuueckue CBOMCTBA OEIKOB: MHAPOIIM3, IEHATYPALUS, be.com/c/Xumusic

KauyeCTBEHHBIC PEaKITuU
Ha OEJIKH.

Hyns

Tema 5 (2 4.) BbicokOMOJIEKY/ISIPHBIE COCAMHEH S

OCHOBHBIE TTIOHATHS XUMUH BBICOKOMOJICKYJIAAPHBIX

COEIMHEHUI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, https://acadamy-
33 | CTCICHb MONMMEPH3AIMH, CPEHSAA MOJIEKYIAPHAs content.apkpro.ru/
Macca. OCHOBHBIE METOJIBI CUHTE3a ' '
. ru/catalog/04/10
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN — MOJIMMEPHU3ALIUS U
MTOJIMKOHICHCAITHS.
[TnactMacchl (MOMMATUIICH, TOJUIIPOITUIICH, https://acadamy-
34 | MOTMBHHUJIXTIOPHI, nonuctupod). HatypanbHbiii u content.apkpro.ru/
CUHTETHUYECKHUE Ka U (OyTagueHOBBIH, ' '
yayiH Oyt ru/catalog/04/10

XJIOPOTIPEHOBBIN U M30MPEHOBKIN). BonokHa:




HaTypaJbHBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC
(arreTaTHOE BOJIOKHO, BUCKO3a), CAHTETUYECKHUE (KapOoH
1 JJaBCaH).

11 KIIACC
Hara JIEKTPOHHBIE
Ne nposeaeHuss | nugposbie IIpuMmeuan
Tema ypoka
n/n Iaa dak | o0Opa3oBaTesibH ue
H T ble pecypchbl

Tema 1 (3 u.) Crpoenne aromoB. Ilepuonnueckuii 3axkoH u Ilepuonudeckasi cucreMa XUMHUYECKHX 3JjieMeHTOB /1.
N. Menpneseena

IHepBuunbiii nHCTPYKTAXK 0 BK. Xumunuecknii
AIEMEHT. ATOM.

CocraB aToma, n3oTorbl | []DneKTpoHHas 000I0YKa.
DHepreTuuecKue YpoBHH, IOypPOBHU. ATOMHBIE

https://www.yout

CBsi3b neproinueckoro 3akona u [lepuonnueckoit

1 ube.com/c/Xumus
opouranu, S-, p-, d-, f-aaemenTsr. OCOOCHHOCTH
pacrpee/ieHus 3JEKTPOHOB 110 OPOUTAIIIM B aTOMax cHyu1
MaJIbIX U OOJIBIINX IIEPHOIOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB.
[Mepuoauueckuii 3axkon u [lepuoarueckas cucrema https://www.yout
2 | xumuueckux amemMeHToB 1. 1. Menaeneena. ube.com/c/Xumus

cHyus




CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOMN
TEOpHUEN
CTPOCHUS aTOMOB.

3aKOHOMepHOCTI/I U3MEHCHHUS CBOMCTB XUMHUYECKUX

5JIEMEHTOB U 00Pa3yeMBbIX UMM TIPOCTBIX M CIOKHBIX https://acadamy:-
BELIECTB 110 FPYIIIaM U IepruojiaM. 3HaYEHHUE content.apkpro.ru/
IEPUOJUYECKOTO 3aKOHA U CUCTEMBI XUMUYECKU ru/catalog/04/11
sanemeHToB JI.M. Menneneesa B pa3BUTHM HAYKH.

Tema 2 (4 4.) Ctpoenne Bemecrsa. MHoroodpasue BemnecTn
CrpoeHue BemecTsa. XUMHUYECKasi CBA3b. Buibl
(KOBaJICHTHAS HETIOJISIPHAS U TTOJISIpHASI, HOHHAs, https://www.yout

MeTa/NTnYecKas) 1 MeXaHU3Mbl 00pa30BaHUs XUMUYECKON
CBs13U (OOMEHHBIN M JIOHOPHO-AKIEIITOPHBIH).
Bonoponnas cBs3b

ube.com/c/Xnumus
cHyns

BasieHTHOCTB. DNEKTPOOTpULIATENBHOCTh. CTETIEHD
okucienus. Katnonsl n annonsl. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHHUS. 3aKOH

https://www.yout
ube.com/c/Xumus

MIOCTOSIHCTBA COCTaBa BEIIECTBA. THITbI KPHCTATHICCKUAX cHyns
pEIIIeTOK.
[ToHsATHE O TUCIEPCHBIX CHCTEMaX. VICTHHHBIE PaCTBOPHL. https://acadamy-
KonnuecTBeHHBIE XapaKTEPUCTUKH PaCTBOPOB (MaccoBast content.apkpro.ru/
JIOJIS BEILIECTBA B PACTBOPE). ru/catalog/04/11
Kiraccudukaiiyst HeOpraHm4eCKUX COeTUHEHHUIA. https://acadamy-
HoMmeHKkaTypa HeOpraHMUECKUX BemecTB. PacyeTHbie content.apkpro.ru/
3a/1a4M C MCIOJIb30BAHUEM TIOHSITHS «MACcCOBast JT0JIS

A ru/catalog/04/11

PAaCTBOPCHHOI'O BCIICCTBA).

Tema 3 (6 4.) XuMHUYeCcKHe peaKIuu




Xumnueckas peakiusi. Kinaccupukarms XuMUIeCKuX
pEeaKIrii B HEOPraHUYECKON U OPraHUYE€CKON XUMUHU.

https://www.yout

8 ube.com/c/Xumus
3aK0H COXpaHECHHS MAaCChl BEIIECTB; 3aKOH COXPAHCHUS U q
cHyns
MIPEBPaICHUS YSHEPTUU NP XUMHUISCKUX PEaKITUIX Y
CKOpOCTh peakIiu, €¢ 3aBUCHUMOCTh OT Pa3IMYHbBIX https://www.yout
akTopoB. OOpaTuMbIE peakuu. XUMHUYECKOE
9 b P p peaxil ube.com/c/Xumus
paBHOBecHue. DaKTOPHI BIAUSIONINE HA XMMHUYECKOE q
cHynsa
paBHOBecue. [Ipunuun Jle [laTense. Y
OnekTponuTudeckas aucconuanus. CuinbHble ciaaOble
51eKTposuThl. Cpena BOAHBIX PACTBOPOB BEILECTB: https://www.yout
10 | kucnas, HeUTpanbHasi, menoyHas. BomopoaHpii ube.com/c/Xumus
nokazatenb (pH) pactBopa. Peakuiuu nonHoro ooMeHa B cHymns
OpPraHNYE€CKOM U HEOPTraHUYECKON XUMHUH.
https://www.yout
I'maponu3 opraHn4ecKuX U HEOPraHMYECKHUX B TB.
11 APOIHS Op ec cop cc cliec ube.com/c/Xumus
OKHUCIHTEIIPHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
cHyns
[TonsiTHE 00 PIEKTPOIIM3E PACIIIABOB U PACTBOPOB COJICH. https:/Avww.yout
12 [Ipumenenue SHCKTpE)JII/IBa. PacueTsl Mo ypaBHEHUSIM ube.comy/c/XuMLs
XUMUYECKUX PEAKIUi, B TOM YHCIIE TEPMOXUMUIECKUE 0
N cHyns
pacuéThl. y
13 KonTpoabHas padora no pa3aeny «Teopernueckue
OCHOBBI XUMHI»
Tema 4 (6 4.) MeTasibl
Mertamnsl. [lonoxenne meramnos B [lepuonnyeckoii https://www.yout

14

CUCTEME XUMHUYECKHUX dJeMeHTOB. OCOOEHHOCTH
CTPOCHUS IIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6mue dusnyeckue cBoiicTBa MeTaJioB. [IpuMeHeHue

ube.com/c/Xnumus
cHyns




METaJJIOB B OBITY, IPUPOJIC U TEXHUKE.

15

CmuiaBbl METAILIOB. DJIEKTPOXUMHUYECKUAN AT
HanpspkeHuil metaiioB. OO1Me crocoObl MOTyYeHUs
MeTtaiioB. Kopposust MeranioB. CriocoObl 3alUTHl OT
KOPPO3HUH.

https://www.yout
ube.com/c/Xumus
cHyus

16

OO011as XxapakTepUCTUKa METAJIJIOB IVIaBHBIX MOATPYIIIT
(IA-rpymma, [IA-rpynna) Ilepuoaraeckoii CUCTEMBI
XUMHMUYECKUX JIEMEHTOB. AMIOMUHUN. AMpOTEpHBIE
CBOMCTBA OKCHJA U TUAPOKCH]IA ATFOMUHHS.

https://acadamy-
content.apkpro.ru/
ru/catalog/04/11

17

IToBTOpHBINA HHCTPYKTAK M0 BK.

OO01as XxapakTepUCTHKA METANIOB TOOOYHBIX OJATPYIIIT
(b-rpynm) [lepuoandeckoit cuCTeMbl XUMHUECKUX
AJIEMEHTOB: ME/b, UMHK. BaxkHenIne coeIMHEHNS
METAJJIOB (OKCHUJIbI, TUIPOKCHU/IBI, CON). PacueTsl Macchl
(oOBbema, KOIMYEeCTBa BEIIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJIHO M3 BEIIECTB JaHO B BUJE PAaCTBOpA C OMPEICICHHON
MAacCOBOM JIOJIEM PACTBOPEHHOI'0 BENIECTBA.

18

OO61ast XxapakTepUCTHKA METANIOB TOOOYHBIX OJTPYIII
(b-rpynm) [lepuoanueckoii cucTeMbl XUMHUECKUX
3JIEMEHTOB: XPOM, KeJe30. BaxHenmue coeTuHEHNs
MeTaioB (OKCUBI, THAPOKCHUIBI, COJIM). PacdeTsl Macchl
(0OBEemMa, KOJIMYECTBA BELIECTBA) MPOAYKTa PEAKIUH, ECIIN
OJTHO M3 BEUIECTB JaHO B BUJIE PACTBOPA C ONPEIEICHHOM
MacCOBOM J10JIe paCTBOPEHHOI'O BEILIECTBA.

https://www.yout
ube.com/c/Xumus
cHyns

19

HNucrpykrax no BK. Ilpakruyeckast padora Ne 1.
"Pemienne KcrepruMeEHTANbHBIX 3a/1a4 110 TEME
«Metamb»"




Tema 5 (9 u.) Hemeraninl

Hewmeramnbl, ux nonoxenue B [leppoguueckon cucreme

https://www.yout

20 | xummueckux snementoB J[. . Menpeneesa u ube.com/c/Xumus
OCOOEHHOCTH CTPOCHUS aTOMOB. cHyuns
du3uvecKre CBONCTBA HEMETAIOB. AJITIOTPOITHUS https://acadamy:-

21 | HemeTaIOB (HA PUMEpPE KUCIOPOAa, cepbl, hochopa u content.apkpro.ru/
yrieposa) ru/catalog/04/11

5 _ https://acadamy-
99 XUMHYECKHE CBOKCTBA BaxcHeHmI/?; HEMETAILIOB ( content.apkpro.ru/
raJIOTeHOB, CEPhI M UX COCIMHCHHIA
P A ru/catalog/04/11
5 5 https://acadamy-
23 ganfmeCKne CBOMCTBA B&)E()HCI/IIHI/IX HEMETaJJIOB (a30Ta, content.apkpro.ru/
ochopa 1 UX cCoeTMHEHUI
P A ru/catalog/04/11
5 5 https://acadamy-
24 i(I/IMI/I‘-IeCKI/Ie CBOWCTBA BKHCHUIITNX Hve;\/IeTaJ'IJ'IOB content.apkpro.ru/
Jepoia, KpEMHHMS ¥ UX COSTMHCHUN
YITIepona, Xp A ru/catalog/04/11
o5 Oxcuapl HemeTauioB. Kucimopoacoaepskamye KUCIoThI.
BomopoaHbie coeIMHEHNSI HEMETAJIOB.
O0o001menne 1 cucTeMaTH3aIus 3HaHUH 110 TeMe
«Hemeramnb». Pacuersl Macchl BeliecTBa Wik 00beMa
ra30B 110 U3BECTHOMY KOJHMYECTBY BELIECTBA, MACCE UIIH https://acadamy:-

26 | 00beMy OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; content.apkpro.ru/

pacdeTbl Macchl (00beMa, KOITMYECTBA BEIIECTBA) ru/catalog/04/11

MPOJIYKTOB PEaKIMHU, €CIIU OJHO W3 BEUIECTB UMEET
puMecU




HNucrpykrax no bK. Ilpakruyeckast padora Ne 2.
27 | «PemreHne sKCIEpUMEHTATBHBIX 33/1a4 110 TEME
"Hemerabr"»

KonrpoabHas padora o temam «MeTamis 1
«Hemerambny

28

Tema 6,7 (2 +4 = 64.) CBsA3b HEOPraHUYECKUX M OPrAaHUYECKHUX BelleCTB. XUMUS U KU3Hb

HGOpFaHI/I‘IeCKI/Ie H OPraHu4CcCKUC KUCIIOTHI.

29
Heoprannueckue u OpraHM4ecKue OCHOBAHHUS

AMdoTepHBIC HEOPraHUYECKHUE M OPTaHUIECKUE
30 | coenunenus. ['eHeTnyeckas CBSI3b HEOPTAHUYECKUX U
OpraHMYecKUX BEIIECTB

Ponb xuMuu B 00€Cie4eHIH KOJIOTUYECKOH,
HYHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, PA3BUTHH

31 MeauuuHbl. [ToHsATHE O HayYHBIX METOJAX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIHM.
[IpencraBienus 06 OOIIMX HayYHBIX MPUHIIMIIAX

3p | MPOMBILIEHHOTO NOTYYeHNA BaKHEHIIMX BEILECTB (Ha

prUMepax MPOU3BOJICTBA aMMHaKa, CEPHON KHCIIOTHI,
METaHOJIA).

YenoBek B MUpE BELIECTB, MAaTEPUATIOB U XMMHYECKUX
33 | peakuuii: XUMHSI U 3I0pPOBBE UEJIOBEKA; MpaBUIa
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MTPETapaToB.

[IpaBuma 6e301acHOTO UCITOIB30BAHUS MIPETAPATOB
34 | OBITOBOM XWUMHUH B ITIOBCEIHEBHOI KU3HU. BhITOBasA
XUMHYECKasi FPAMOTHOCTb.




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xummus, 10 xnacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.,
AknronepHoe ob1ectBo «M3marenscTBo «IIpocsemnienney

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmmoreka IIOK

https://acadamy-content.apkpro.ru/ru/catalog/04/10
https://acadamy-content.apkpro.ru/ru/catalog/04/11

https://www/yaklass.ru

https://www.youtube.com/c/XumusicHys



