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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XMMuUM Ha YpOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUs (QeaepanbHOi o00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero oOmero ooOpaszoBanusi (POII COQ), mnpencraBieHHBIX B
denepaibHOM TrOCyIapCTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢  yuérom
Konnenmuu mnpenogaBanus ydeOHOro mpeamera «XuMHUS» B 00pa3oBaTeNbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peamu3ylomMUX OCHOBHBbIE 00pa3oBaTEIbHBIC
porpaMMbl, U OCHOBHBIX TMOJIOKeHH «CTpareruu pa3BuUTUsS BocniuTanusi B Poccuiickoii
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOrpamMMbl MO XMMHUHU, K ONPENEICHUIO0 00IIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpPEACTBAMHU Y4eOHOTO
npenmera «Xumusi» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIA KOHIIENTYaJbHbBIE
nosioxenus GI'OC COO o B3anMOOOYCIOBJICHHOCTH II€JICH, COJIEpKaHUs, PE3yIbTaTOB
o0y4eHus 1 TpeOOBaHUM K YPOBHIO IMOJTOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHMe, TOJydyaeMoOe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3allvy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3zoBaHHOCTH. OHO CIIY>XKHUT
3aBEpIIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM ypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTeMe XMMHUYECKOro oOpa3oBaHUs. JTH
[IEHHOCTH KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHWS MHUPOBO33PEHUSA U
oO1Iel KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
3I0pPOBBIO U MPUPOJHOM cpene. Peannsyercs xumuueckoe oOpa3oBaHue 00y4aIOIUXCs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEACTBAMH YUeOHOTO TpeaMeTa «XHUMUs»,
coliepKaHHe W TMOCTPOCHHE KOTOPOTO OMPEACNICHbl B MPOrpaMMe MO XUMHUHU C y4ETOM
cnenuUKy HAYKH XUMUHU, €€ 3HaYeHUsl B TIO3HAHUU MPUPOJBI U B MAaTEPUATLHOMN JKU3HU
oOmmiecTBa, a Takke C Yyd4€TroM OOImUX IeJeil W MPHUHIMIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpeJHero ooOmero obpa3oBanus B Poccuiickoid
Oenepanun.

XUMHS Kak DJJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK WrpaeT ocoOyi pojib B
COBPEMEHHOW IMBHWIM3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KynbTypbl. OHa
BHOCHUT CBOU BKJaJ B ()OPMHUPOBAHUE PAIIMOHAIHFHOTO HAYYHOTO MBIIIJICHUSA, B CO3/JaHUE
[IEJIOCTHOTO TPEACTABICHUS 00 OKpYXKalolmeM MHpe KakK O E€IWHCTBE WPUPOIBI U
4elioBeKka, KoTopoe (opmupyercs B XMMHHM Ha OCHOBE TOHHMMAHHS BEIECTBEHHOTO
COCTaBa OKPY>KAIOIIEr0 MHpA, OCO3HAHMS B3aMMOCBSA3U MEXIY CTPOCHUEM BEIIECTB, MX
CBOMCTBaMH U BO3MOKHBIMH O0JIACTAMHU MPUMEHEHUS.

TecHo B3aUMOJEUCTBYSI C JAPYIMMH €CTECTBEHHBIMM HayKamMHu, XUMHUS CTaja
HEOTHEMJIEMON YacThIO MUPOBOU KYJBTYPbI, HEOOXOJAUMBIM YCIIOBUEM YCIICIIHOIO Tpyaa
U JKM3HU KaXXJ0ro wieHa obmiecta. CoBpeMeHHas XUMUsSl KaK HayKa cO3ujlaTelIbHasl, KakK



HayKa BBICOKHX TEXHOJIOTHIl HAIlpaBlieHa Ha PEIICHHE TTI00aTbHBIX MTPOOJIEM YCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DJHEPIETUYECKOM, MHUIIEBOM, HAKOJIOTHYECKOU
0€30MacHOCTU U OXPaHbI 310POBBS.

B cootBeTcTBUM ¢ OOIIMMH LEISIMU U MPUHLIUIIAMUA CPEIHETO 00IIEero 0Opa3oBaHUs
comepkanne mipeamera «Xumus» (10-11 kmaccel, 0a30BbId  YPOBEHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOydYarouiuxcs,
HEOOXOIUMYIO UM JUIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEITHOTO
BKJIIOYEHHUS B JKM3Hb COLIMYMA, MPOAOJKEHUS OOpa3oBaHUsS B Pa3IUYHBIX 00JacTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUCH.

CocraBasionuMu npeaMeTa «XuMHUs» SBIAIOTCS 0a30Bble Kypchl — «Oprannueckas
xumust» U «OO1Iasi © HeopraHW4YecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUI 10 HEOPTaHUYECKOW XUMUH
(c BKJIIOYEHWEM 3HAHMN W3 O00IIeW XUMUM) U opraHuyeckor xumuu. dopmupoBanue
JTAHHOW CHCTEeMbl 3HAHUW TPU HU3YYCHHH TpeaMeTa oOecredrBaeT BO3MOXKHOCTD
pPacCMOTpPEHHUs BCEr0 MHOrooOpa3usi BEIIECTB HAa OCHOBE OOIIWX TMOHATHUN, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XumMus» cHopMUpOBaHA B MPOTPaMME MO XUMHUU HA OCHOBE CUCTEMHOTO
MOJIX0JIa K U3YUYEeHHUIO Y4eOHOro MaTepuaia u o0ycloBiIeHa HCTOPUUECKH 0O0CHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYeCKOW XMUMHUM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOpUHU
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX H
AJIEKTPOHHBIX MPEACTABICHUN O cTpoeHuH BemiecTB. CBefeHUs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX [AIOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB IO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHWHA. B Kypce oOpraHM4eckol XWUMHHU TIOJYy4YarOT Pa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs TepBOHAYATLHBIC
NPEJICTABIICHUSI O XUMHYECKOM CBSI3HM, KIACCU(DUKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[Ton HOBBIM yTiIOM 3peHHs B IpeaMeTe «XUMUs» 6a30BOT0 YPOBHS pacCMaTpUBACTCS
M3YYCHHBI HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETUUECKHM MaTepuan u
(baKTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas © HeopraHuyeckas XUMHS» OOyJalolmuMcs MPEIOCTaBISETCS
BO3MOXHOCTh OCO3HaTh 3HAUYE€HHE IEPUOJAMYECKOrO0 3aKOHA C OOLIETEOPETHUYECKUX U
METO/IOJIOTHYECKUX TIO3UINH, TITy0Ke MOHSATh UCTOPUUECKOE M3MEHEHUE (YHKIUNA dTOTO
3aKO0HA — OT 0000MIAIOMIEH 0 OOBSICHSIONICH U MPOTHOZUPYIOIICH.

Ennnas cuctemMa 3HaHMH O BaXHEHIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPHUMEHEHHWH, a TaKKE O XUMHUYECKUX pPEaKUUsX, HX CYIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUs IOmnoiHseTcs B Kypcax 10 m 11 kmaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIIUMH KYyJIbTYPOJOTUYECKUM U MPUKIATHON XapakTep. DTH 3HAHUSA



CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMHUU C JPYTMMHU HayKaMH, PacKpbIBalOT €€
pOJib B TIO3HABATEIBbHOW U MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUS K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU MU MPAKTUUECKUX
MPUIOKEHUI XUMHUU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOOJEMax, CBSA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH
MH(pOpMALINIO U TIPUMEHSITH €€ JJIsI TIOMOTHEHUs 3HAHUN, PEIICHUS WHTEIJICKTYalIbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENILCKUX 3a/Jad. B 1emom conepkaHue y4eOHOro
npeaMera «XUMHsS» JaHHOTO YPOBHS W3YYEHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUS (HUIOCO(CKUX UACH, TaKUX
KaK: MarepuajbHOE  €IWHCTBO  HEOPraHMYEeCKOTO W  OpPraHWYECKOro  Mupa,
00yCJIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHUEM, I[103HABAEMOCTh
IPUPOJHBIX SIBICHUN MyTEM SKCIEPUMEHTA M PEIICHHUS MPOTUBOPEUYUN MEXKITY HOBBIMU
dbakTaMu U TEOPETUUECKUMH NPEANOCHIIKAMHU, OCO3HAHHE POJU XUMHHU B PEIICHUU
AKOJIOTUYECKUX MPOOJIeM, a Takke MpoOieM COCPEeKEHHS YHEPreTUYECKUX PECypCoB,
CBIPbsI, CO37IaHUsI HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B mnnane pemieHus 3amad BOCIUTAHUSI, PA3BUTUS U COIMATU3AIMHU OOYYarOIIUXCS
MPUHSATHIE TPOrPaMMOM TI0 XUMUH TTOAXOAbI K OMPEACIICHUIO COACPKAHUSI U TTOCTPOCHUS
npeaMeTa TpeaycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIA,
UMEIoIUX 0a30BOE 3HAUYCHME I PA3TMUYHBIX BUJOB JEATEILHOCTH: PEIICHHs MPOoOJeM,
MOMCKa, aHaIM3a U o0pabOTKH MH(pOpMAIUU, HEOOXOIUMBIX JJISI MPHUOOPETEHUS OIhITa
NPAKTUYECKONM U HCCIEOBATENbCKOM AESTENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B
MO3HAHUU XUMHH.

B npaxTuke npenojaBaHus XUMHHM KaK Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus,
TaK ¥ Ha YpOBHE CpEIHEro oO0Iiero oopa3oBaHMsi, TIPU OIMPEICICHUH COJEpKATeIbHON
XapaKTePUCTUKH I1IeJIe U3yUeHHUs MpeMeTa HallpaBIeHHEeM TIEPBOCTEIIEHHON 3HAYUUMOCTH
TPAIUIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON IESITEIbHOCTH YeJI0OBEeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOIMYECKOW TOYKM 3pPEHUS TaKOW MOAXOJ K
ONpEICIICHUIO LIEJIEH N3YyUEHHUsI IPEIMETA SBIISETCS BIIOJIHE ONpPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJAaBHBIMHM LEISMHM U3YUYEHUS MpeaMeTa «XHUMUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBISIFOTCS:

e (opMHUPOBAHHE CHCTEMBbl XMMHUYCCKUX 3HAHMK KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JiekKaT KIIOUYEBbIC
MOHATUSA, (QyHAAMEHTaJbHbIE 3aKOHBl U TEOPUU XHMHH, OCBOEHHUE SI3bIKa HAYKH,
YCBOCHHE W MOHUMAHUE CYIIHOCTH JOCTYMHBIX 00O0OIMICHHH MUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEHN X pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHre W pa3BUTHE TMPEACTABICHUN O HAYyYHBIX METOJAaX IMO3HAHUS
BEIIECTB M XUMUUECKUX PEAKIHil, HEOOXOAUMBIX ISl MPUOOPETCHUS YMEHUM



OPUEHTUPOBATHCS B MHUPE BEIIECTB WU XUMUYCCKUX SIBICHUH, UMEIONUX MECTO B
IIPUPOAE, B PAKTUYECKON U MIOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHUH W CHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOIIOJACHHEM U
OOBSICHEHHEM XHMUYECKOTO SKCIIEPUMEHTA, COOIIOJCHHEM TMpaBui 0€30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMH.

Hapsany c »TuM, copepxaTenpHas XapaKTEepUCTHUKa Ieled W 3amad H3ydeHHs
npeaMeTa B MporpaMMe MO0 XMMHUU YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHU C
HOBBIMH TIPHOPUTETaAMH B CHCTEMe cpeaHero ooOmero oopaszoBanus. CeromHsi B
NpEroJaBaHud XWMHH B OOJIBIICH CTENEHW OTHAETCS NPEANOYTCHUE MPAKTHUECKOU
KOMITOHCHTE COJIep)KaHusI OOydYeHHUs, OPHCHTHPOBAHHOW Ha TOJTOTOBKY BBITYCKHHUKA
o01ieo0pa3oBaTeIbHONM  OpraHu3aluy, BIAJCIONIeT0 He HAO0OpOM  3HAHUH, a
(GYHKITMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCOO0AMH M YMEHUSMH aKTHBHOTO TIOJTyYCHHSI
3HAHHWHA W PUMEHEHUS UX B PCATbHON KU3HHM IS PEIICHUS MPAKTUYSCKUX 3a]1a4.

B cBs3u ¢ 9TUM NpW U3yYeHUHM TpeaMeTa «XHUMHUsS» IOMUHHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TaKKe LEH U 33a][a4H, KaK:

amanraius oOydJarolmuxcs K YCJIOBHSIM JHHAMHUYHO pPa3BUBAIOLIETOCS MUDPA,
(GopMupoBaHUE HMHTEIUICKTYaJTbHO Pa3BUTOH JHMYHOCTH, TOTOBOH K CaMOOOpa30BAaHHMIO,
COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO TPAMOTHBIX PCIICHHA B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHUE y OOYYaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHHUE ISl Pa3IUYHBIX BHUJIOB JIEATEIbHOCTH: PEIICHUS
npoOJieM, TIOUCKa, aHaIu3a U 00padOTKK WHGPOPMAITUU, HEOOXOIUMBIX JIJIsI IPUOOPETEHUS
OTbITA JIEATEILHOCTH, KOTOpask 3aHMMAaeT BaXXHOE MECTO B TIO3HAHUU XUMUH, a TaKKe JIJIs
OLICHKH C TIO3UIMUNA SKOJOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABAaTEJIBHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEH OOYYarONMIUXCsA: CHOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIC
3HaHMSI 10 XUMHUU B COOTBETCTBUU C JKU3HCHHBIMU TOTPEOHOCTSIMH, HCIIOJIH30BAThH
COBPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA M aHaIn3a Y4eOHON M HAy4YHO-
MOMYJSIPHON MH(DOPMAIIUK XUMHUYECKOTO COJIEP KAHMS;

dbopMupoBaHUE W pa3BUTHE y OOYYAIONMIUXCS AaCCOIMATUBHOTO M JIOTUYECKOTO
MBIIICHUS, HAOJIIOMATeTFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, TMPH I[UIAHUPOBAHUU W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y OOydaronmxcst yOe:xAEHHOCTH B TYMAaHHCTHUYECKOW HAMPaBICHHOCTH
XAMHUHM, €€ BaXXHOW pONM B pEHIEHWH TJI00adbHBIX TMPOOJIEM PaAIMOHAIBHOTO
MPUPOAOIIONH30BAHNSA, TIOMOJHEHHUSI DHEPTeTUYECKUX  PECypCcoB H  COXPAHCHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEeKHOT0 OTHOIICHUS K MPUPOAC
U CBOEMY 3/IOPOBBIO, a TAKXKE MPUOOPETEHUS OIBITA UCTIOIBb30BAHUS MTOTYUYEHHBIX 3HAHUN



JUTSL TIPUHSATHS TPAaMOTHBIX PpEHICHWH B CHTYaIlUsAX, CBSI3aHHBIX C XUMHYCCKUMHU
SIBIICHUSIMH.
B yueOGHoM mnaHe cpenHero oOiiero oOpa3oBaHus MNpenMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHON 00mactn « ECTeCTBEeHHO-HAyUHBIE TIPEIMETHI.
OOmiee 4yucIO YacoB, OTBENEHHBIX [JIS1 M3YYEHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero oOiiero oopa3zoBanusi, cocrapiser 68 yacoB: B 10 kmacce — 34 yaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heaemo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepus. XUMUUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUIO OPTAHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAaXO0XKACHUE B NPHUPOJE, MOJIYYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpOCTEHMIINK MPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE U NpPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB pEeaKInu).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHUE), NpPUMEHEHHE. BoIOpOoIHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHubple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoassie noauMepbsl. CTpoeHHE Kpaxmania U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX NPEBpALCHMI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALUHU, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
OPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE TOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHusl 3JIEKTPOHOB MO opOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3nemMeHTtoB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10711 BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONW XUMHHM. 3aKOH COXpPAHEHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Tabnun «llepuogndeckas cucrema xumuueckux siaementos . U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETBI, PACU€Thl C HCHOJIb30BAHUEM IOHATHUSI «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKON, IHEPreTUUYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBASI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMABI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJEeAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIECHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIBHOM TpaecKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHMHM HOBOMW 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKH3HU KaXKIOTO HWICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIIMNX B HEM U3MEHEHU, YMEHHUS JeaTh 00OCHOBAHHbIE 3aKIIOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpECca K MO3HAHUIO U UCCIIEN0BATEIBbCKON NEATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
NEeSATENBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYUYHbIC MOHATHS, OTPaXKarolue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpwsi, UCCIIeA0BaHNE, HAOIOICHHE, H3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHWS W yHUBEPCAIbHBIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C IMOCTABICHHBIMHU IEIISAMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHUU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W TMPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUA BEHIECTB M XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCHOJb30BAaHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KAadyeCTBE CpeACTBa Mpu padore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU J1€/iCTBUSIMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaracMblii  aJIl'OPUTM JIEUCTBUN TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaau3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIHMOHAIbHAs TpyImia,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannuyeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOMAbI, KHUCIOPOJI U a30TCOoJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaIbAeTH I, areTalbJIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMIEpUH, (EHOJ, alleTalbJIeTHl, MypaBbUHAsE M YKCyCHasi KHCJIOTHI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIH30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIPeBpaIeHUS OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIAOBAHHEM, TMPEACTABISATh PE3yJIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMalMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaloIIUXCS ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMU MBIIUICHUS ¥  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToMm, Hu3o0Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIUWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHUH, (PAKTONOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHMYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCIAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHCIEHHS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ATH PEAKIIUU UAYT 10 KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHEeTO Bo3aehcTBus (mpuHiui JlelllaTenne);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKHUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MacCe MJIM O0BEMY OJIHOTO W3 YYaCTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYIOBaHHEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIICHUE HKCICPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peakiuii U (OpMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYalolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoanbl
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 2




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBI. AMUHOKHUCIIOTEL. beku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuyecrBouacos
Jatau3zy DJleKTpoHHbIenu¢poBHICOOPa30B
n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku
YyeHUs aTe/IbHbIEpecypchl
/ ero | epadorsl epadoThl
n
[IpeameT opraHn4ecKON XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 1
3HaYeHUE
Teopust cTpoeHUsT OPraHUYECKUX
coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
IIpencraBnenue o kaaccu(puKaum
OpPraHUYECKUX BEIIECTB.
Homenknarypa (cucremMaruueckasi) u 1
TpPUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHE, 1
TOMOJIOTHYECKUH psif
MertaH u 3TaH — npocTenme 1
IPEJICTaBUTENIN AIKAHOB
AJIKEeHBI: COCTaB U CTPOEHHE, 1
CBOMCTBA
OTHIIEeH U MPONUIIEH — MPOCTEeNIIne 1
MIPEJCTaBUTENN AIKEHOB
IIpakTuyeckas pabora Ne 1. 1 1




«HOJIy‘ICHPIC OTUJICHA U I/I3y‘-IeHI/Ie
€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. [lomyuenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AuetnieH —
MPOCTEUIINITIPEACTABUTEIIbATIKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apEHOB

13

T'eneTnyeckas cBsA3b
YTJIEBOJIOPOIOB, MPUHAISKAIINX K
pa3IUYHBIM KJIaccam

14

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: IPUPOIHBIH ra3 u
MONyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKH

15

[TpupoHBIC HCTOUHUKHU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOMYyTHBIE HE(TAHBIE ra3bl, HEPYTh U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOJOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAaHOJ U OTaHOJI.




Bopoponnasicssizb

18

MHOroaroMHbIE€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaerunbl: GopMabaeTUI U
areTainpaernn. Alerod

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBBIe KHCJIOTBI: MypaBbHUHAaA
U YKCyCHas

22

[IpakTueckas padora Ne 2.
«CBONCTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBast U OJICMHOBAS KHCJIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, KX MOTOIIIEE
JNEUCTBUE

25

CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIC
KapOOHOBBIX KUCIOT.
[M'uponu3cnoxHBIXIUPOB

26

XKupsl: ruaponau3, NnpuMeHeHue,
Ouoorudeckas poJib KUPOB

27

VYrneBopl: cocTaB, KIacCH(PUKAIUS.
Baxwuerime npencraBuTenu:
TIII0K03a, PPyKTO3a, caxapo3a




28

Kpaxman u nemnoinnosa kak
MIPUPOIHBIE TOJIMMEPEI

29

KoHnTponsHas paborta 1o pazaeny
«Kucnmopoacoaepxaine
OpraHUveCcKUue COSAUHEHHS»/
Bcepoccuiickas npoBepodHas
paborta

30

OO011as XapakTeprucTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Becepoccuiickast
poBepouHasi paboTa

31

AMWHEBI: METHIAMWH W aHUIINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OPraHU4YeCKHUE COCANHEHUS, UX

ouonornueckoe 3HaueHue. IlenTuan.

benkukaknpupo HbIEBBICOKOMOJIEKY
JISIPHBIECOETUHEHUS

33

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ

34

OcCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHI/Iﬁ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. Menneneena, nx CBSI3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU




cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pactBope

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

CKopoCTb peakium.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonsitre 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyeckue cBOMCTBa
HEMEeTaJUIOB. AJUTOTPOITUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, pocdopa u ux
COeqUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

26

O06o00menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

27

[TpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

28

KontponbHas padoTa no
TeMaM «MeTaibl» U
«HemeTtamie»

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC u




OpraHu4eCKUC OCHOBAHUA

30

AmpotepHbIe
HEOpPraHWYECKUE 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

31

Pons xumun B
oOecreueHNH
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEIWITHHBI

32

[IpencraBnenus 06 oOmMUX
HayYHBIX MPUHLUIAX
MIPOMBIIIJIEHHOTO
MOJTYYCHHS] BAXKHEHUIITNX
BEIIECTB

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

34

XUMHUA "
3JI0POBLEYCIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKkrneoCHOBBIOPTraHNYECKOMXUMUHT

1.1

CpopMHPOBAHHOCTh TPEACTABICHUNH O XUMUUYECKOU
COCTABIIAONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA,
poJI XMMHWHM B TIO3HAHWH SIBJICHUW TPHUPOJBI, B
(OPMHUPOBAHUH MBITIUICHUS W KYJIbTYPBI JTHYHOCTH, €€
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHusT TPAKTUYSCKUX 3aJad M IKOJIOTHYCCKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBBIO H

MIPUPOJIHON Ccperie

1.2

Bnanenue cucremodl XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloife MOHATUS (MOJIEKyIa,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENILHOCTh,  CTENEHb
OKHUCJICHUS, XMMHYECKass CBS3b, MOJb, MOJSpHas
Macca, MOJISIpHBIH OOBEM, YIJIICPOIHBIN  CKEJET,
dbyHKUMOHANbHAS  TpPYNNa, paguKkan,  H30Mepus,
U30MEpbl,  TOMOJIOTHUECKUH  psll,  TOMOJOIH,
VIIEBOAOPObI,  KUCIOPOA- U  a30TCoAepKaliue
COeMHEHUsl, OHOJOTUYECKH AaKTUBHbIE BeIIECTBA
(yrieBojapl, JKUpPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOPUs. XUMHUYECKOTO
cTpoeHusi oprannueckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK  XUMHH,
dakTosOrMUecKue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJIy4eHU N u 0e30MmacHOM MCIOJIb30BaHUU
BOXHEHIINX  HEOPraHWYeCKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATENbHOCTH

YCJI0BCKa

1.3

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABJISITE XaPAKTCPHBIC
IMPpU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh HUX B3aMMOCBA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC IOHATHUSA npu




ONMCAaHWH COCTaBa, CTPOEHUS M NpPEBpaIlCHUN

OPraHUYECKUX COCIMHEHUIN

1.4

c(OpMHPOBAHHOCTh YMEHHI UCII0JIb30BaTh
XUMHYECKYIO CUMBOJIUKY JUISL COCTaBJICHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (OpPMYII OPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKHX pPEaKLHil, H3roTaBJIMBATh
MOJIETTM  MOJIEKYJI ~OpPraHM4YeCKUX BEUIECTB  JUIS
WJUTIOCTPALIMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO

CTPOCHHUSI

1.5

CdopMHpoBaHHOCTH yMEHUH YCTaHABJIMBATH
MPUHAJUIE)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHHIO K OIpeneIEHHOMY Kilaccy
(rpynmne) coeavHEHUN (YriaeBOAOPOIbl, KUCIOPOA U
a30TCOJIeprKallie COeTUHEHHs], BBICOKOMOJIEKYISIpHbIE
COe/IMHEeHUs), JaBaTh UM Ha3BaHM o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh  yMEHHUS  ONPENENATh  BUIbI
XMMHYECKON CBSI3U B OPraHUYECKHX COEIWHEHUSX

(omMHApHBIC W KPATHBIC)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUS
TEOpUH CTPOCHHUS OpPraHMveckux Benects A.M.
byrnepoBa s OObsICHEHMs] 3aBUCHMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa M CTPOCHHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIIECTB

VYTI1€BOIOPOIBI. Kucnopoaconepxariue u
a30TcoJepIKaIIne OpraHUYeCKHe COEIUHEHNS.

BBICOKOMOHCKYHﬂpHLICCOG,HI/IHeHI/IH

2.1

CdhopMupoBaHHOCTD yYMEHHH IIPUBOJIUTD
TPUBMAJbHbIE HA3BaHUS OTHEJIBHBIX OPraHUMYECKHX
BEIIIECTB (3THIIEH, IIPOIHJIEH, alleTUIEH,
STUJICHIJIMKOJb, TIHUIEepUH, (eHom, dopManbaeru,
aleTanbJeru], MypaBbUHas  KHCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,

TJII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIIUIUH )

2.2

ChopMHpoBaHHOCTD YMEHUH  XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHUE

CBOMCTBAa THUIIMYHBIX HpeﬂCTaBHTCHCﬁ Pa3JIMYHbIX




KJIacCOB OPraHUYeCKUX BeIIeCTB (MeTaH, JTaH,
OTWJICH,  TPONMWIEH,  aleTwieH, OyramueH-1,3,
MeTwiOyraauen-1,3, OeH30/, METaHOJI, JTaHOI,
STHJICHTJINKONb, TIUIEPUH, (ECHONI, areTaabIeTu,
MYpaBbUHAs U YKCYCHAas KUCIIOTBI, IVIFOKO3a, Kpaxmall,

LEJTI0JI03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdopmupoBaHHOCTH YMEHHUS WJUTIOCTPUPOBATH
T€HETHYECKYIO CBSI3b MEXY TUIUYHBIMU
MPEACTABUTENSIMHA PA3JIUYHBIX KIACCOB OPraHUYECKUX
BEILIECTB YpaBHEHHSIMU COOTBETCTBYIOLIUX

XUMHNYECKHUX peammﬁ C HCITIOJIB30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh
UCTOYHUKU  YIJIEBOAOPOJHOTO  ChIpbsl  (HEPTH,
MPUPOIHBIN Ta3, Yrojib), CIOCOOBI UX MepepaboTKu 1

MPAKTHYECKOE MPUMEHEHUE IPOAYKTOB IIepepaboTKU

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpOBAaHHOCT, yYMEHHH BJIAAECTh CHCTEMOM
3HaHUUA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS,
UCIOJIb3YEMbIX B XUMHU TPU H3YyYCHHH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAONIOJCHHWE, W3MEpPCHHE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), HCIOJIb30BATh
CUCTEeMHbIE XHMHYECKHE 3HaHUS JUISl [PUHATHUSA
pelieHni B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IPUMECHCHUEM

3.2

CdopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUIIA
M0JIb30BaHUS XUMHUYECKON MOCYION U J1ab0opaTOPHBIM
obopymoBaHHEM, a TaKkKe MpaBuia oOpalmleHus ¢
BELIECTBAMU B COOTBETCTBHU C HHCTPYKIHSIMH IO

BBIITOJIHCHHUIO J'Ia60paTOpHBIX XHUMHNYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUN  IJIAaHUPOBAaTh U
BBITIONTHATh XUMUYECKHI SKCIIEPUMEHT (TIpeBpallieHus
OPraHWYEeCKUX BEIIECTB MPHU HArpeBaHUM, MOTYYCHHUE
STUJIEHA W W3Y4YEHHE €ro CBOMICTB, KaueCTBEHHbIE
peakluMy OpraHUYeCKUX BEIIeCTB, JeHaTypauus
OENKOB MU HArPEBaHWH, IBETHBIE PEAKIINKU OEITKOB) B
COOTBETCTBUU C TMpaBHJIAMU TEXHUKH O€30MaCHOCTH

npu oOpalleHnu C BeIIeCTBaMH U JIabOpaTOPHBIM




o0opynoBaHueM; IIPEACTABIIATH pe3yJIbTaThI
XMUMHUYECKOTO JKCIepUMEeHTa B (QopMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX peakuuii u

(dbopMyIUpPOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yIbTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MMPOBOIUTH BBIUYUCIICHUS
M0 XWUMHUYECKUM ypaBHEHUSIM (Macchl, 0OOBEMA,
KOJIMYECTBA HCXOJHOTO BELIECTBA WM IPOJIYyKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJHOTO M3 MCXOJHBIX BEHIECTB WA MPOAYKTOB

peaxiun)

3.5

CdopMHpoBaHHOCTH yMEHUH KPUTUYECKU
AHATM3UPOBATH XUMHYECKYIO nH(OpPMAIIHIO,
MOJIy4aeMyl0 H3 Pa3HBIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopmarmu, cetb IHTEpHET U apyTHe)

3.6

CpopMHpPOBaHHOCT, yMEHHH COOMIOIaTh TpaBHiIa
9KOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B ObITY U
pr,llOBOﬁ ACATCIIBHOCTU B LCIIAX COXpPAHCHHUA CBOCTO
3I0pOBbSl M  OKpYXKalolled MNPUPOAHON  Cpelbl,
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha IKUBBIC
OpraHu3Mbl OMPEIENEHHBIX OPraHUYECKUX BEIIECTB,
noHuMass cmbicn  mokazatens [IJIK  (mpenenbHO
JOIYCTUMOW KOHILIEHTpPAllUK), MOACHATh Ha MpUMepax
CocoObl  YMEHBIIEHHs] U NPEJOTBpAIICHUA HX

BpPC€AHOI'O BOS,Z[GfICTBPISI Ha Opraiu3M 4€JI0BCKa

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

TeOpeTI/I‘IeCKI/IeO CHOBBIXUMHH

1.1

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArAIOTUE TTOHATHS (XUMHUSCKUN
9IIEMEHT, aTOM, 3JICKTPOHHAast 000JI0YKa aToma, S-, p-, d-
JJNIEKTPOHHBIE OPOUTANM aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTh,  JJIEKTPOOTPULATENBHOCTD,  CTENEHBb

OKHCJICHUS, XUMHWYCCKaA CBA3b, MOJIb, MOJISIpPHAA Macca,




MOJISIPHBIA O00BEM, KpUCTAUTMYECKAsl PENIETKA, THIThI
XUMUYECKUX peakuui (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- UM  JHJOTEPMHYECKHE,
peakuuy HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTBI,  DJICKTPOJIUTHYECKAS JAUCCOIMALINS,
OKHCJIUTENh, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOU
peakiuy, XMMHUYECKOe PAaBHOBECHE); TEOPHUHU U 3aKOHBI
(Teopust ANEKTPOIUTUYECKOM JIICCOIIMAITUH,
Ilepuomnueckuii 3axkon .M. MenneneeBa, 3akoH
COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XUMHUH, (DAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, TIONyYEeHUU U
0e30macHOM WCIOJIb30BaHUN BOKHEHTIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU

JCATCIIbHOCTHU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATH XapaKTepHBIE
NPU3HAKK W B3aMMOCBS3b M3YYEHHBIX ITOHATHUH,
IPUMEHATh  COOTBETCTBYIOLIME  IOHATHSA  IIPH
ONMCAHUH CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U HUX IPEBPALICHUN; BBISBIATH B3aMOCBS3b
XMUMHYECKHX 3HAHHUU C HOHATHIMHU U
IPEICTABICHUAMH  JAPYIMX  €CTECTBEHHOHAYYHBIX

mpeaMETOB

1.3

BnaneHue 0CHOBHBIMU METOJIaMHU HAYYHOTO TTO3HAHMS
BCIIECTB W XUMHUYECKHX sBJeHUN (HaOIIOICHUE,

U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

CdopMHpOBaHHOCTH YMEHHUI ONpeAcIIsITh
BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHX
9JIEMEHTOB B COEJAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KoBasIeHTHaH, WOHHAs,
METaJIJIN4ecKas, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEmIETKH KOHKPETHOIO BELIECTBA

(aTOMHaH, MOJICKYJIApHAA, NOHHA, MeTaJ’IJ’II/I‘{eCKaH)

1.5

ChopMUpOBaHHOCTh YMEHHUH ONpEAessATh XapakTep
cpelpl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHHMS  KJIacCU(HUIMPOBATH

XUMHUYCCKHUEC PpCAKIOUH TII0 PpPa3JIMUHbIM IIPpHU3HAKAM




(4MCITy M COCTAaBY pPearupyronux BEeIECTB, TEINIOBOMY
apdeKTy peakiuu, U3MEHEHUIO CTETICHEW OKUCIICHUS
9JIEMCHTOB,  OOPAaTUMOCTH  PCaKIMH,  YYaCTHUIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTE YMEHHI COCTABJIATH YpPaBHEHUS
peaKuuii pa3jInYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIC
YpaBHEHUsI PEAKIMH HMOHHOTO OOMEHa, Y4YUTHIBas

YCII0BUA, ITPHU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIA

1.8

ChopMupoBaHHOCTh YMEHHH HPOBOJUTH PEAKIHH,
MOJITBEPKIAIONINE Ka4eCTBEHHBIH COCTAaB PAa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
nyTéM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PacTBOpax

HEOPraHN4YCCKUX BCUICCTB

1.9

ChopmMupoBaHHOCTh YMEHHM pPacKpbIBaTh CYLIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit
MOCPEJICTBOM COCTABJIEHHsI 3JIEKTPOHHOrO OanaHca

ATUX PeaKIun

1.10

ChopMHpPOBAaHHOCTH YMEHHI OOBSCHATH 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIHH OT Pa3IMnYHbIX

bakTopoB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH XapakTep
CMEIIEHHS] XUMUYECKOTO PaBHOBECHUSI B 3aBHCHMOCTHU

OT BHenrHero Bo3naerctus (nmpuunui Jlelllarense)

O61ua>1 N HCOPraHNM4YCCKAIXUMMA

2.1

ChopMHpPOBAaHHOCT, YMEHUW pPaCKpPbIBaTh CMBICT
Ilepuonuueckoro 3akonHa J[.M. MennaeneeBa wu
JIEMOHCTPUPOBATH €ro CUCTEeMATU3HPYIOIYIO,

O6T>${CHI/ITGJ'IBHYIO " NPOTHOCTUYCCKYIO Q)YHKHI/II/I

2.2

CdopMHpOBaHHOCTH YMEHUI XapaKkTepru30BaTh
3JIEKTPOHHOE CTpOCHUE aTOMOB XUMHYECKUX
snemeHToB 14 mnepuonoB Ilepronnyeckoit cucTemsl
XUMHYECKUX 3JIEMEHTOB J.. Meneneena,
UCMIOJIB3Ys  TOHATHA ~ «S-, P-,  O-3JIeKTpOHHBIE
opOuTaANINY», «IHEPreTUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHUX
3JIEMEHTOB U X COCIMHEHUH I10 MEPHUOJIaM U TPYIIIIaM
[lepronnueckoii CHUCTEMBI XHMHUYECKHX JJIEMEHTOB

JI.1. MenpaeneeBa




2.3

CdhopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh
(onuceIBaThH) oOmme XUMHUYECKUE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  pa3JIMYHbIX  KJIACCOB,
HOJATBEPXK/IaTh CYLECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/y HEOPraHWYECKUMH BEIIECTBAMHM C IIOMOLIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

24

CdhopMupoBaHHOCTB YMEHUI YCTaHABJIMBATh
IIPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB II0 MX
COCTaBy K OIpeAeiéHHOMY Kiaccy  (rpyrmre)
coelMHEHUN (MpOCThbIE BElleCTBAa — MeETalbl U
HEMETaJUIBL, OKCH/IBI, OCHOBaHUS, KHCJIOTHI,

amM(pOoTepHbIE TUAPOKCHUIBI, COJIN)

2.5

CdopMHrpoBaHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHS (opmyn
BEIIECTB W YpPaBHEHUW XUMHYECKHUX pPEaKIUH,
cucrematnueckyto  HomeHkmarypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTICIBHBIX HEOPTAHMUECKHX
BemlecTB (YrapHbIid Ta3, YIJIEKUCIBIM Ta3, aMMHAK,

ram€Has U3BeCTh, HETallIEHAas U3BECTh, IUThEBAS COJIA,

MIAPUT U APYTHe)

2.6

CdopMHupOBaHHOCTH YMEHHI XapaKkTepru30BaTh
(omHCHIBATH) obmue XUMHUYCCKUE CBOMCTBa
HEOPraHMYECKUX  BEIECTB  Pa3IMYHBIX  KIACCOB,
MOJATBEPXK/IaTh CYIIECTBOBAHUE T'€HETUYECKOUM CBS3U
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOLUIBIO

YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.7

ChopMupoBaHHOCT, ~ yYMEHMH  IJIaHUpPOBAaTh U
BBINOJIHAT XUMHUYECKUN SKCIIEPUMEHT (pa3ioxkeHue
HEepOKCHIa BOJIOpOJAa B IMPHCYTCTBUHU KaTaau3aTopa,
OIpe/ieIeHue Cpe/ibl PacCTBOPOB BELIECTB C HOMOIIbIO
YHHUBEPCAJIBHOIO HMHJIUKATOPA, BIMSHUE pPa3IUYHbIX
(GakTOpOoB Ha CKOpPOCTh XHMHUYECKOH peakluw,
peakuuyu MOHHOTO OOMEHa, KaueCTBEHHbIE peakIMy Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMSI, PEIICHHE D3KCIIEPUMEHTAIBHBIX 3a1ad IIo
temaMm «Metamabs» U «Hemeransasl») B COOTBETCTBUU
C MpaBWJIAMM TEXHUKHM 0€30IacCHOCTH MPH O0OpaIieHuu

C BelIeCTBaMH U JIabOpaTOpHBIM 000PYIOBaHUEM;




IIPEACTABIIATh pe3ysbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid ¥  (POpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTH yMEHHU COOIOAATH IpaBUIIA
[10JIb30BAHUS XMMHUYECKON MOCYN0H U J1ab0opaTOPHBIM
000py/s0BaHMEM, a TaKKe MpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IIO

BBITIOJIHEHH IO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUHI XapaKTepU30BaTh
XMMHUYECKHE  TIPOLECCHI, JIeXKAllUe B  OCHOBE
IPOMBIIIJIEHHOTO  TOJIyYEHUS CEpPHOM  KHUCIOTHI,
aMMHuaxa, a TaKke c(OpMUPOBAHHOCTb
IpeJCTaBlIeHn 00 OOLIMX HayyHBIX NpPUHLHUINAX U
9KOJIOTUYECKUX npoOiemax XUMHUYECKOTO

MIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

CpopMHUPOBAHHOCTh TPEACTABICHUNH O XUMHUUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUDa,
poJiM XMMHHM B TIO3HAHUM SIBJICHUW MPHUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhI JUUYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOW s
pellleHrs TMPaKTUYECKHX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 30pPOBBIO H

MIPUPOJAHON cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKU
aHAIU3UPOBATH XUMHYECKYIO uH(pOpPMaLIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa

MacCcOBOM KOMMYHHUKAIIUH, ceTh IHTepHET u apyrue)

3.3

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBUia
9KOJIOTHYECKH Ie1eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NESTEILHOCTH B LEISIX COXPAHEHHS CBOETO

300POBBA U OKp}I)KaIOH_Ieﬁ HpHpOI[HOﬁ Cpeabl

3.4

Oco3HaBaTh OIACHOCTH BO3JCHCTBUA Ha JKHUBBIC
OpraHnU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MIOHUMasA CMBICJI

IMoKa3aTeciid HI[K, NOACHATh Ha IIPUMEpPAX CIIOCOOBI




YMCHbBIICHUA W HOPCAOTBpAIICHHUA HUX BpPCAHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMUpOBaHHOCTh YMEHHUN MPOBOJUTH BHIYMCIICHUS
C HCIOJb30BAHUEM IIOHATUS  «MaccoBas  J0Jis
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
OpU XUMHUYECKHX PEaKIUSAX, MacChl BEIECTBA WU
00BbEMa razoB 10 U3BECTHOMY KOJHUYECTBY BELIECTBA,
Macce wWid OO0OBEMY OJHOIO U3 YYacCTBYIOIIMX B
peakiuu BeUIecTB, TEIUIOBOTO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMs MacChl BEIIECTB,

MMpEBpalICHUA U COXPAaHCHHA SHCPTIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

TeopeTnueckreoCHOBBIOPraHNYECKOMXUMUHT

1.1

[Ipenmer opraHmyeckol XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHUE M 3HAYEHUE B
MOJIYyYYCHUU HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpPOEHUS OPraHUYECKHX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QOpMyabl OpraHMYeCKMX BellecTB. l'omosorusi, H3oMepusl.
XHUMHUUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHApHBICE W KpaTHBIE

cs3u. [IpencraBnenue o kiaaccuPpUKAIMMOPTaHUYECKUXBEIIECTB

1.3

HomenknaTtypa opraHndeckux CO€IMHEHUH (CHCTeMaThyecKkas)) U TpUBHUAJIbHBIC

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHUECKUI psii. MeTaH U 3TaH — MPOCTEUIINE
MPEICTaBUTENIM aJNKaHOB: (U3MUYECKHe M XHMHYECKHE CBOWCTBA (peakuuu

3aMelleHusl U TOPEHNs ), HaXOXKICHHUE B IIPUPOJIE, MOTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU PAA. OTUICH WU TPONUIIEH —
MpOCTENIINE MPEACTAaBUTENN AQKEHOB: (U3MUecKHe U XUMHUYECKHE CBOWCTBa
(peakuuu TUOPUPOBAHMS, TaJOTCHUPOBAHUS, THIpATAllUM, OKUCICHHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U TPUMEHEHNE

2.3

Ankamuensl: OyragueH-1,3 u wetwiOyramueH-1,3: cTpoeHue, BakKHEHUIIHE
XUMHAYECKUE CBOMCTBA (peaxmust MOJTMMEPH3AITUH ).

HOHy‘ICHI/IeCI/IHTCTI/ILIeCKOFOKay‘IYKa N PC3UHDBI

2.4

AJIKMHBI: COCTaB M 0COOEHHOCTH CTpPOCHU, TOMOJIOTHUECKHUI pAd. AI_ICTI/IJICH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, T'MApPATaAllUN,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTpPOCHHC, (1)H3I/1qec1<ne U XUMHYECKHE CBOICTBa
(peaKI_II/II/I raJJIOr€CHUpPOBAHUA U HI/ITpOBaHI/ISI), TMOJIYYCHHEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC W IIPUMCHCHHC. ToxcuyHOCTH
ApCHOB. I'enetnueckas CBA3b MCXKIAY YIJIEBOAOpOAaMU, HNPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIe UCTOYHUKHU YIIIeBOAOPOA0B. I[IpupoHblii ra3 u nomyrHele HeTAHBIE




ra3el. Hedts u €€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEPErOHKa,
KPEKUHI (TEPMMUYECKUN, KaTaJUTU4ecKuil), mupoJsin3. IIpoaykTel mnepepabOTKu
He(TH, MX NPUMEHEHHE B NPOMBIIUICHHOCTH W B ObITy. KameHHnsblityronb u

IPOAYKTBIETOTIEPEPAOOTKI

KucnopoaconepxaiineopraHiuecKuecoeIMHEHUs

3.1

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METAHOIN M ATAHOJ: CTpOCHHUE, (prusmueckue
U XUMHUYECKME  CBoilcTBa  (peakuMM C  aKTUBHBIMM  METaJlUlaMH,
raJIor€HOBOIOPOJAMH, TOPEHME), NpUMEHEHHE. BoJIopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JIeHiCTBHE MeTaHoJIa W 3TaHOJa Ha OPraHu3M 4YellOBeKa.
MHoroaToMHbI€ CIIUPTHI. DTUJIECHTJIMKOJb U TIULEPUH: CTpOEHUE, (pusnueckue u
XMMHUYECKHE CBOWCTBAa  (B3aMMOJEHMCTBME CO  MIEJIOYHBIMH  METaJUIaMH,
KayecTBEHHast peaxuus Ha MHOTOaTOMHBIE CIUPTHI).

ﬂeﬁCTBHCHaOpFaHI/I?;M‘-ICJ'IOBeKa. HpI/IMeHeHI/IelTII/IHepI/IHa 1 5THJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJEKYJbl, (QU3NUYECKHe U XUMHUYECKHE CBOICTBA.

Toxcuunocthenona. [Ipumenennedenona

3.3

Anbaerunibl ¥ KeToHbl. DopMabIeTH I, alleTaabJICTUl: CTpOeHHE, (PU3HIECKUE U
XUMUYECKHE CBOMCTBA (PEakIMd OKHCICHHUS M BOCCTAHOBJICHHS, KauyeCTBEHHBIC

peaxiun), nojyuyeHrue u IpuMeHeHue

3.4

OHOOCHOBHBIC TpeNeNIbHbIe KapOOHOBBIE KHCIOTHI. MypaBbHHAsT W yKCYCHAs
KHCJIOTBI: CTpOCHHE, GU3MYECKHUE U XUMHUUECKHE CBOMCTBA (CBOMCTBA, 0OIINE JIJIst
Kjlacca KHCIIOT, peaknus dJTepuuKanuu), TMOJydeHHEe H TPUMCHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC ,HeﬁCTBHe

3.5

CrnosxHble 3(pupbl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [MIPOIU3 CIOMKHBIX
3¢hupoB. Kuppr. IM'uaponuz YKUPOB. [IpuMeHeHneRKUpoB.

buono THYCCKAAPOJIBIKUPOB

3.6

VYrneBojpl: coctaB, Kiaccu(UKalUg YrIeBOAOB (MOHO-, AW- U TMOJIMCAXaPHUJbI).
I'moko3a — mnpocredmmii MOHOcaxapul: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
(busnyeckre U XMMHUYECKHE CBOICTBa (B3auMmoeiictBue ¢ ruapokcugom meau(ll),
OKHCJICHHEe aMMHAYHbIM pacTBopoM okcuga cepedpa(l), BoccTaHOBICHHE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHHE B IPHPOJE, NMPUMEHEHHE, OHOJOrHYecKas
poinb. DoTtocuuTe3. OpyKTO3a KaK M30Mep TIIOKO3bl. Kpaxman u 1enono3a Kak
npupojaHbie TonuMmepbl. CTpoeHHe Kpaxmala M Ie/UTrono3bl. Duzndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/I}I

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCIUHCHMUA. dusnueckue u

XUMHWYCCKHEC CBOMCTBA AMHWHOKHCIIOT (Ha npumMepe TJII/IL[I/IHa).




buonoruueckoe3naueHHEaMHUHOKHCIIOT. HGHTI/II[BI

4.2

benkn kak INpuUpoOIHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAsE M TPETHYHAsA CTPYKTypa OenkoB. XHWMHUYECKHECBOWCTBAOEIKOB:

TuapoJiM3, AcHaTypaunus, Ka‘-IeCTBGHHI-)IepeaKHI/II/IHa6€JIKI/I

BBICOKOMOIEKYIAPHBIECOEIUHEHUS

5.1

OcHOBHbIE NOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIH, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEKYIISIPHBIXCOEAMHEHU I -

nojMmMepus3anyAa U NOJIUKOHACHCA A

5.2

OKClEpUMEHTAJIbHBIE METOJbl H3Y4YE€HHS BELIECTB M HUX IPEeBpaLECHUM:
03HaKOMJIEHHE C 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘-ICCKOFOK&y‘IyKa N PE3UHBL

11 KJIACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUSA

TeOpeTI/ILIeCKI/IeO CHOBBIXUMHNHU

1.1

XUMHUYECKUH 371eMeHT. AToM. SIpo atoma, W30TOIBI. DIIEKTpOHHAs 000JI0YKa.
DHepreTHyeckre ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTalH, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpesielieHHs JIEKTPOHOB M0 OpOUTANISAM B aTOMAax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAIKOH(DUTYPALIUSIATOMOB

1.2

[Tepuoanueckuii 3akoH u Ileproanueckas cucteMa XuMu4eckux 3aeMeHToB J[. M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa M Ileprmoamyeckoil CHCTEMBI
xuMHuueckux anemeHtoB [[.MI. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MCHCHHsSI CBOWCTB XHMHYECKHX OJJIEMEHTOB U
00pa3yeMbIX MUMHU MPOCTBIX U CIOXKHBIX BELIECTB IO TPYyNIaM M HEPUOAAM.

3Ha‘ICHI/IeHepI/IOHI/I‘ICCKOFOSaKOHa B Pa3BUTHUHHAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. BuHAbl XMMHUUYECKOW  CBS3M
(KOBaJ'IeHTHaSI HCIIOJISIpHAA MW IIOJIpHAasA, HOHHAas, MeTaJ’IHI/I‘IeCKaﬂ). Honnr:
KaTHOHBI U aHUOHBI. MexXaHU3MBbl O6paBOBaHI/I$I KOBAJICHTHOM XMMUYECKOM CBS3U

(0OMeHHBIH U TOHOPHO-aKLENTOPHBIH). BoopoiHascessb

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHbOKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HECMOJICKYJIDHOTO CTPOCHUS. 3aKOH IOCTOSHCTBA
CcoCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘lCCKOﬁ pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremax. McTuHHBIE H KOJUIOMAHBICPACTBOPLI. MaccoBasaoisIBeniecTsa B




pactBope

1.6

Knaccugukanus HeopraHHuecKuX coequHeHnil. HoMeHk1aTypa HeopraHn4eckux

BCIICCTB

1.7

Xumuueckass — peakius.  Kimaccudukanuss ~— XMMHUYECKMX — peaknumid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAHEHHS MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

O6patumbie peakiuu. XHUMHYECKOE paBHOBecue. DakTOpbl, BIMSIONIME Ha

cOoCTOsIHME XuMuueckoro pasHosecus. [Ipuanunllelllarense

1.10

OnekrponuTHdeckas aucconmanus. CunpHbie U ciabbie dnekTpoiuTsl. Cpena
BOJHBIX  PAaCTBOPOB  BEIIECTB: KWCNIasi,  HEeWTpalbHas,  IIEIOYHAs.

PeakummnmnonnorooomMena

1.11

OKI/ICJ'H/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HI)IepeaKL[I/II/I

Heoprannueckasxumust

2.1

Hemerannel. Tlonoxenue Hemetannos B Ilepuonndeckoil cucreMe XUMUYECKHX
anemenToB /.M. MenneneeBa u 0co6eHHOCTH cTpoeHMsI aToMoB. dusmueckue

CBOMCTBa HEMETAJUIOB. AJIOTPOIHSI HEMETAJIOB (Ha IpUMEpE KUCIOPOa, CEpBL,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWMCTBA BAXHEUITUX HEMETA/NIOB (TaJOT€HOB, CEPhI, a30Ta,
docthopa, yrmepoga W KpeMHHS) M UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOEPKAIITUX KHUCJIOT, BOJIOPOJHBIX COCMHEHUN).

[IprumMeHeHHEeBAXKHEUIITMXHEMETAIIJIOB U UXCOEAMHEHUIN

2.3

Mertamnel. [lonoxenune metamwioB B llepuoanueckodd cucTteMe XUMHUYECKHX
anemenToB .M. MenneneeBa. OcoOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O0mue gusnveckue cBoiicTBa MeTauioB. CIUIaBBIMETAIJIOB.

DIEKTPOXUMHUYECKUNPSAAHATIPSHKEHUMETAIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATPHUM, Kaaui, KaJbIIHUMH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJIe30, MeIb) M HMX coeauHeHHWi. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnueckas cBSI3b HCOPraHMYCCKUX BCIICCTB, IIPUHAMICIKAIINX K PA3JIMYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrneueHUU BKOHOFHHGCKOﬁ, BHGPFCTH‘ICCKOI\/’I U TIHIIEBOMH
6e3OHaCHOCTI/I, Ppa3sBUTHU MCIUIINHEI. IlousTue (6]

HAaYYHBIXMCTOJAXITO3HAHUABCHICCTB U XI/IMI/I‘-IeCKI/IXpeaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX IMPUHIUIIAX MMPOMBIIUICHHOTO IHOJYYCHUA




Ba)XHEUIIINX BEIIECTB. YENOBEK B MHUpE BELIECTB M MATEPUAJIOB: BaKHEUILIHE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKLUHOHHBIE MAaTEpHalIbl, KpPAaCKH, CTEKIIO,
KEpamMuKa, MaTepHalibl Il JJEKTPOHHMKH, HAHOMAaTEpHUasbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsT W 3J0pOBbE UYEJIIOBEKA: IMpPaBWJA WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€30MaCHOTO MCIOJIL30BaHMUS MIPEapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

[Ipenmer oprannueckoin
XUMUH, €€

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

06.09.2024

Teopus crpoenus
OPraHUYeCKUX
coequHeHu A. M.
Bbytneposa, €€ 0CHOBHBIE
MOJIOXKEHUS

13.09.2024

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

20.09.2024

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

27.09.2024

MeTtaH u 3TaH —
MIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB

04.10.2024




AJIKeHEBI: cocTaB U
CTPOEHHE, CBOMCTBA

11.10.2024

OTUJEH U IPONUIEH —
IIPOCTEMNIINE
MIPE/ICTAaBUTENH AJIKEHOB

18.10.2024

[Tpaktuyeckas padora Ne
1. «IlosyueHue sTUnEHA U
W3yYEHHE €r0 CBOMCTB)

25.10.2024

Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.
[Tonyyenue
CUHTETUYECKOTO Kay4dyKa
U PE3UHBI

08.11.2024

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABUTE
JAJIKUHOB

15.11.2024

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

22.11.2024

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

29.11.2024

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

06.12.2024




14

IIpupoHbIe HCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOIYyTHBIE HE(PTAHBIE
ras3sl, Hep)Th ¥ IPOTYKTHI
e€ mepepaboTKu

13.12.2024

15

[IpupoHbIE HCTOYHUKHU
YTI€BOAOPOJOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ IPOJYKTHI
e€ mepepaboTKu

20.12.2024

16

KonTpossnas pabora no
pazneny «YTIeBOAOPOIb»

27.12.2024

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TaHOJI.
Bonopoanasicsizb

10.01.2025

18

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJINKOJIb U
TJIIMLOECPHUH

17.01.2025

19

denon: CTPOCHHUC
MOJICKYJIbI, (1)I/I3I/I‘{€CKI/IC u
XHUMHNUYCCKHUEC CBOﬁCTBa,
IIPUMCHCHHUC

24.01.2025

20

Anbaeruasl:
dbopmanpaeru u
areTanbaerua. AeTod

31.01.2025

21

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

07.02.2025

22

[TpakTtuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

14.02.2025

23

CreapuHoBast u
OJIEMHOBAs KUCJIOTHI, KaKk
MIPEJICTaBUTENHN BBICIINX
KapOOHOBBIX KHCIIOT

21.02.2025

24

MpI1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEHCTBUE

28.02.2025

25

Crnoxubie 2pupbI Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KHCIIOT.
IMaaponuzcnoxupIxaPupo
B

07.03.2025

26

Kupsl: runpoms,
MIPUMEHEHHE,
Ouosoruyeckas poJib
KUPOB

14.03.2025

27

VrieBoabl: COCTaB,
Kiaccuukanus.
Baxwueimme
MIPEJICTAaBUTENN: TITFOK03a,
bpykTo3a, caxaposa

21.03.2025

28

Kpaxman u nemntonosa
KaK PUPOJIHBIE

04.04.2025




MIOJIMMEPBI

29

Kontponsnas padora o
paszneny
«Kucnmopoacoaepxaine
OpraHUYeCKHe
COCTMHECHUS»

11.04.2025

30

AMWHBI: METHJIAMUH U
AHUJINH

18.04.2025

31

AMWHOKHCIIOTHI KaK
amoTepHbIe
OpraHUYECKUe
COEIUHEHHS, UX
O1OJIOrMYECKOe 3HAUCHHE.
IlenTnabl

25.04.2025

32

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS

16.05.2025

33

OCHOBHBIE TTOHATUSI
XUMUHU
BBICOKOMOJICKYJISIPHBIX
COECUHEHUN

23.05.2025

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN.
[InacTmaccel, Kayuyyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

06.09.2024

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMEHTOB [l.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

13.09.2024

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
J.11. MeHpeneeBa B
Pa3BUTUHU HAYKU

20.09.2024

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU

27.09.2024




cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

04.10.2024

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas g0 BEIecTBa B
pactBope

11.10.2024

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

18.10.2024

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

25.10.2024

CKopoCTb peakium.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

08.11.2024

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

15.11.2024

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

22.11.2024

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

29.11.2024

13

KonTpossnas pabora no
pazneny «Teoperuueckue
OCHOBBI XUMHUI

06.12.2024

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB

13.12.2024




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

20.12.2024

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

27.12.2024

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

10.01.2025

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

17.01.2025

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

24.01.2025

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

31.01.2025

21

dusnyeckue cBOMCTBa
HEMETaJUIOB. AJUTOTPOTIHUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)

07.02.2025




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

14.02.2025

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COeqUHEHUN

21.02.2025

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

28.02.2025

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

07.03.2025

26

O06o00menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

14.03.2025

27

[TpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

21.03.2025

28

KounTpospnas pabora no
TemaMm «MeTauib» U
«Hemerannsn»/Beepoccuiic
Kas MpoBepoyvHas paboTa

04.04.2025

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4€CKUC KUCJIOTHI.

11.04.2025




Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

30

AmdorepHbIe
HEOpPraHWYEeCKUe 1
OPraHNU4YeCKHUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

18.04.2025

31

Poins xumun B
obecrnieueHN
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MMUILEBON OE30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

18.04.2025

32

[Ipeacranenus: 06 oOmMUX
HAYYHBIX TPUHIIATIAX
MTPOMBIIIIJICHHOTO
MOJTYYCHUS BaXKHEHIIINX
BEIIECTB

25.04.2025

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

16.05.2025

34

XUMHS U
3710pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






