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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o XuMHuM Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHus papaboTaHa
Ha ocHOBe DdenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 o6pa3zoBaHuu B
Poccuiickoit @enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHUsS (eaepanbHOI
oOpa3zoBaTenbHOM TporpaMmMbl cpeaHero oodimero ooOpaszoBanusi (POII COO),
IpeaCTaBIeHHbBIX B PeepanbHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COO, c¢ yuérom Konuenmum npenojgaBaHus y4eOHOro mpeamera «XUMHS» B
oOpa3oBaTeNnbHBIX oOpranu3zauusax Poccuiickoit ®enepanuu, peanusyromumx
OCHOBHBIE 00pa30BaTeNbHBIE IPOrPaMMBbl, U OCHOBHBIX MOJIO)KEHUN «CTpareruu
pa3BUTHUS BOCIUTAaHUS B Poccuiickoi
®denepanuu Ha nepuon a0 2025 roma» (Pacmopsbkenue I[IpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINPEAECICHHIO
oOuieil cTpareruy 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHsI 00YYarOIIUXCS CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—-11 kitaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJEH,
COJIEp)KaHus, pe3yJbTaToB OOy4YeHHMs M TpeOOBaHUM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIIIYCKHUKAMU
o011eo0pa3oBaTeIbHOW OpPraHu3aluu, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAOIIMM 3TalloM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJOCTHOM CHCTEME XHUMHUYECKOro 0Opa3oBaHMs. OTH LIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJI0BEeKa, a TAKXKE dKOJIOTMUYEeCKH 0OOCHOBAaHHOIO OTHOIIEHUSI K CBOEMY 37J0POBBIO
U NpUpOIHOHN cperne. Peanusyercs xumuueckoe oOpa3zoBaHuE OOydaroIIMXCA Ha
YPOBHE CpeIHEro 00111ero oopa3oBaHus CpeCTBAMHU yueOHOTo peaMeTa « XUMHUSD,
COJIEpKaHUE U IOCTPOEHUE KOTOPOIrO ONPENENEHbl B IPOTpaMME II0 XUMHUHU C
y4€TOM CHeluu(pUKH HAYKHM XHMHH, €€ 3Ha4yeHUs B NO3HAHWUU MPUPOILI U B
MaTepuaIbHON KM3HU OOIIECTBA, a TAKXKe ¢ YYETOM OOLIMX Leled U MPUHIIMUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEIHEro oOUIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMUsL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTepUalbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ] B (OPMHUPOBAHUE PALTHOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3/1aHHE IIEJIOCTHOTO TPEICTABICHUS OO0 OKPYKaIOIIEM MHUpPE KaK O €IWHCTBE
OpUPOABl M YeJIOBEKa, KOTopoe (OpMHUpPYETCS B XMMHUU HAa OCHOBE MOHHUMAHHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHo B3aMMOJEUCTBYSl C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMUS cTala
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEUTHOTO
TpyJla W KU3HM Kaxaoro wieHa obOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMIl HampaBlieHa Ha pEIIeHHe
IJI00ANbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHS 4YEJIIOBEYECTBA — CBHIPbEBOW,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B cootBercTBUM ¢ OOUIMMHU LENSMU M TPUHIUIAMUA CPEIHEro OOIIETo
oOpazoBaHust cojiepkanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbI YPOBEHB
U3Y4YECHUS]) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O MM JUIsl  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEHNIHOTO BKIIOYEHHS B JKH3Hb COLMYMa, MPOJOJKECHHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBI3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBnsiroliuMu ~ nipeaMera  «XUMHS» — SBISIIOTCS  0a30BbIE  KypChbl —
«Oprannyeckasg xuMus» U «OOmas M HEOPraHWYyecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpaHUsI KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HayKu: cucTema
3HAHUU MO HEOPTraHWYECKOM XUMHU (C BKIIOUYCHHEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckor xumuu. PopMUpOBaHME NAHHOW CUCTEMBI 3HAHUM IPU HW3yYCHHUH
npeaMera o0OecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOr000Opasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxaHusi KypcoB — «Opranuueckass xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmMupoBaHa B IpOrpaMMe O XMMHMHM Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K W3Yy4YeHUI0 YyuyeOHOro wmarepuaia U oOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHUI Ha ONpeIeEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYeCKOW XMMHHU BEIEeCTBa paccMaTpUBAIOTCA Ha
YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHMM, a TakkKe Ha
YPOBHE CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEACTABICHUI O CTPOCHUH BELIECTB.
CBenenust 00 H3ydyaeMblX B Kypce BELIECTBAX JAIOTCS B pa3BUTUU — OT
YIJIEBOJOPOOB 10 CJIOXHBIX OHOJIOTMYECKM AaKTHBHBIX coeluHeHuil. B kypce
OpPraHMYECKOM XUMHM TOJy4yaloT pa3BUTHE CHOPMHUPOBAHHBIE Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsl MEPBOHAYAIIBHBIC TTPEACTABICHUSI O XUMHUUECKOMN
CBSI3M, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB
OT UX CTPOEHUS, 0 XUMUYECKON PEaKLUu.

[log HOBBIM yIJIOM 3peHUs B TpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBI Ha YpPOBHE OCHOBHOTO 0OOmmIero o0Opa3oBaHUs
TEOpEeTUYECKH Matepuan U (AKTOJOTMYECKUE CBEICHMS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMHS» O00yYaromMMCs TPEJOCTaBIsSeTCs] BO3MOXKHOCTh OCO3HAaTh 3HAu€HUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOIMYECKUX MO3UIUH,
rIyOke TIOHSATh HWCTOPUYECKOE U3MEeHeHHe GYHKIUNA OTOro 3akoHa — OT
000011ar011el 10 00BICHAIONIENH U TPOTHO3UPYIOIIEH.



Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBaX M NPUMEHEHHM, & TAKKE€ O XUMUYECKUX PEAKIUAX, UX CYIIHOCTU M
3aKOHOMEPHOCTSIX IPOTEKaHus JonoiaHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJICp’KaHUS, MMEIOIIMMH KYJIbTYPOJOTHUYECKUN W TPUKIAJHOW XapakTep. OTH
3HaHUSA CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMUH C JAPYTUMU HAayKaMU,
PacKpBIBAIOT €€ pOJib B TO3HABATEILHON U MTPAKTUYECKOM JEATENbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MPUII0KEHUN XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX Npo0JieMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICINBATH HH(POPMALIUIO U IPUMEHSTH €€ J1JIs1 IOTOJIHEHUS 3HAaHUH,
pelICHUs] HHTEJUICKTYalbHbIX U KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIIbCKUX 3a/1a4. B
[EJIOM COJIEp’)KaHue Y4eOHOro mpeaMera «XuMHUsS» JAHHOTO YpPOBHS H3yUCHHUS
OpPUEHTUPOBAHO Ha (OPMHUPOBAHUE Yy OOYUAIOITUXCS MUPOBO33PEHUYECKON OCHOBBI
i moHuMaHus  (uiocoCcKux HACH, TaKUX Kak: MaTepualbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPTraHMYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, TO3HABAEMOCTb MPUPOIHBIX SBJICHUHN IMyTEM IKCTIEPUMEHTA
U PpEIICHUS TMPOTHUBOPEYUN MEXKAYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
PEANOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTUYECKUX MpolieM, a
TaKke mpoleM cOepexeHUsI FIHEPTreTUUECKUX PECYPCOB, ChIPhs, CO3JJaHUS HOBBIX
TE€XHOJIOTUH U MAaTEPHUAJIOB.

B nnane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHUS M COIMATIM3AIINU
00y4YaroImMXCcsl MPUHSATHIE MPOTPAMMOM MO XHUMHHU TMOJIXOJbl K ONPEIEICHUI0
colepkaHUsi W TIOCTPOCHHUSI TIpeIMeTa TMpeaycCMaTpuBalOT  (GopMUpoBaHUE
YHUBEPCAIBHBIX YYCOHBIX JEUCTBUHN, UMEIOIINX 0a30BOE 3HAUCHUE JJIs Pa3ITUYHBIX
BUJIOB JICSITEIbHOCTH: PpEIIeHUS TMpoOJeM, TIOWCKa, aHaimu3a U 0o0paboTKH
uHbOpMaIINK, HEOOXOAMMBIX Jii TPUOOPETEHHUsS] ONBbITA MPAKTUYECKOH W
MCCJIEI0BATENbCKOM JIESITENbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUHU.

B mpaktuke mnpenomaBaHUSi XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus, MpU ONPEICICHUN
COJICPKATEIIbHOW XapaKTEPUCTUKHU II€J€l M3Y4YEHHUs] MpeIMeTa HalpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCA (POPMHUpPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C
METOAUYECKOW TOYKU 3PEHHUS TAKOM IMOAXOJ K OIPEACIICHUIO LEJIEU H3YyYEHUS
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUSl TJABHBIMHU LIEJISAMU HU3YyYECHUSl MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCSA:

- (QopMupoBaHHWE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B OCHOBE KOTOpPOH



JeXaT KIYEBbIE MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUHM XUMMH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IIOHUMAaHHE CYIIHOCTU JOCTYIIHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHHSI,

- (opMHUpOBaHME U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB U XMMHUYECKUX PEAKIIHI, HEOOXOAUMBIX JIJIsl IPUOOPETEHHS] yMEHUIN
OpUEHTHPOBATbCA B MHUpPE BEUIECTB M XUMUYECKHUX SIBIICHHH, MMEIOLIUX
MECTO B PUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

Pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIIEpUMEHTA, COOJIOJEHUEM  MPaBUI
0€30MacHOro OOpaIIeHHs C BEIIECTBAMH.

Hapsiny ¢ atuM, conepskarenpHas XapakTEPUCTHKA LEJIEH U 3a/1ad U3y4eHUs
IpeIMeTa B IporpaMMe 10 XMMUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHU TPUOPUTETaMU B CHUCTEME CpenHero oOmero odpazoBanud. CeroaHs B
IPENoAaBaHUU XUMHH B OOJIbIIEH CTENEeHU OTAAETCS MPEANOUYTEHUE IPAKTUYECKO
KOMIIOHEHTE COJAEpX aHusi O0O0y4yeHHUs, OpPHEHTHPOBAHHON HA MOATOTOBKY
BBIITYCKHHUKAa 001Ie00pa30BaTeNbHON OpraHu3aluy, BIAACIOUIEr0 HE Habopom
3HaHUW, a (YHKIMOHAIBHOM T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMHU
AKTUBHOTO MOJYyYEHHUs 3HAHUU U MPUMEHEHHUS MX B PEAIbHOM KU3HU JIJIs1 PEILICHUS
IPAKTUYECKUX 3a/]a4.

B ¢Bs131 ¢ 3TUM TP M3yYEHUU IpeIMeTa «XUMUS» TOMUHUPYIOIIEE 3HAUCHNE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

ajanranus o0y4yarouMxcs K YCJIOBHMSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUDA,
(opMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY HPHHITHIO TPaAaMOTHBIX
pELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U HX
MpUMeHEeHneM; (OPMUPOBAHUE Y OOYYAIOIIMUXCS KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHILIMI), HMMEIOIIMX YHHUBEPCAJTIbHOE 3HAYE€HHE I PA3JIUYHBIX BUIOB
JeSTEILHOCTH: PENICHHs MpoOJieM, TOUCKa, aHalu3a U 00pabOTKU MH(POPMAIIUH,
HEO0OXOAMMBIX ISl TPUOOPETEHUS ONbITA ACATENBHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B IIO3HAHWHM XMMHH, a TaKXe I OLEHKU C IMO3WLHUHA HKOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPraHu3M
YyeloBeKa U MPUPOJHYIO Cpely; pa3BUTHE MO3HABATENbHBIX HHTEPECOB,
MHTEJJICKTYyalIbHBIX U TBOPYECKHX CIIOCOOHOCTEH OO0YyYaroIIMXCs: CIIOCOOHOCTH
CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIE 3HAHMS MO XUMUU B COOTBETCTBUHU C
KU3HEHHBIMU TMOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMALMOHHbIE
TEXHOJIOTMH JJIsl IOMCKA U aHaJIu3a y4eOHON U HayYHO-TIOMYJISIPHON MH(OpMaluu
XUMHUYECKOTO colepkaHusi; (OpMUPOBAaHME U pa3BUTHE Y OOydarouuxcs
aCCOLIMATUBHOTO U JIOTMYECKOTrO MBIIIJIEHHs, HaOII0AaTeIbHOCTH, COOPAaHHOCTH,



aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOUMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUHU
Y TIPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE y OOydYaloImuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOM
HATpPaBIEHHOCTH XUMHUHU, € BAXKHOH POJIM B PEIICHUH TJIOOATBHBIX MPOOJIEM
PaIMOHAIBHOTO TPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUYECKUX PECYPCOB U
COXpaHEHUsI TMPHUPOTHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3J0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIONYYCHHBIX 3HAHWHN ISl TPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKHUMH SBIICHUSMHU.

B ydeOHOM muiaHe cpemHero oOmero oOpa3oBaHHs MPEAMET «XUMUS)
0a30BOTO YPOBHS BXOAWT B COCTaB MPEAMETHON oOnactu «EcTecTBeHHO-HAay4YHbIE
IPEIMETHD».

OO611ee Ynciio YacoB, OTBEAEHHBIX ISl U3YUYCHUS XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanus, coctapisieT 68 yacos: B 10 knacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Heeoio).



COILEPKAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[IpenMer opraHM4ecKord XUMHUU: €€ BOZBHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB WM MAaTEpUANIOB. Teopusi CTPOCHUS OPraHUYECKHUX
coequneHunit A. M. Bytneposa, e€ ocHOBHbIE noJ0KeHUsSI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKuXx BemecTB. ['omosorus, wuzomepus. XHUMHYECKas CBSI3b B
OPTraHUYECKUX COECAUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccuukanuyu opraHUYecKUx BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COCIMHECHHM (cucTeMaThueckas) W TpUBUAJIbHBIE Ha3BaHMUS
BOXKHEUIINX MPEACTABUTEIECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJBl M3Y4YEHHUs BEIIECTB M MX MPEBPAILICHUIA:
03HAaKOMJICHHE C 00pa3IlaMu OPraHUYECKUX BEIIECTB U MaTepraiaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOJIOJCHUE U OMHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHMYECKUX BEIIECTB IMpHU
HarpeBaHuM (IIaBjieHuE, OOYIJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUM psa. MeraH W dTaH —
MPOCTEUIIINE TPEICTABUTENN AIKAaHOB: (U3UYECKHE W XHUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUus] ¥ TOpPEHHUs), HAXOXKJACHHE B TMPHUPOJE, MOIyYCHUE W
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUM PSAA. DTUIEH U NMPOMUIEH —
MPOCTEUIIINE TPEICTABUTENN AJIKEHOB: (U3MUYECKHE M XHWMUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApATallid, OKHUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u metunOyranuen-1,3: cTpoeHHe, Ba)KHEUIIHE
XUMUYECKUEe CBOMCTBa (peakiusi mojmMmepusanuu). [lonyuyeHue CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKUH psill. ALleTHUIIEH
— TMPOCTEHIIMIA TPEACTABUTENIb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHEe U
XUMUYECKUE CBOMCTBA (pEaKUMU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALINH,
TOpEHHUS ), MOJyYeHUE U IPUMEHECHHUE.

Apennl. benzon: cocraB, cTpoeHue, (pU3NYECKHE W XUMHUYECKHE CBONCTBA
(peakuuu rajoreHUPOBAHUS U HUTPOBAHMS), TOJTYUYEHUE W TpUMEHeHue. 10.1yo:
cocmas, cmpoeHue, uauueckue U  XuUmMuveckue  ceoticmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOJYYeHUe U npumeHeHue. TOKCUIHOCTh ApEHOB.



I'eHeTnyeckas CBsI3b MEXKIY YIVIEBOJOPOJAMH, NMPUHAIICKALMMU K Pa3IMYHBIM
KJIACCaM.

IIpuponHble MCTOYHUKHU yIIIEBOAOPOAOB. IIpupomHslii ra3 W IOIyTHBIE
HeTsaubie ra3pl. HedTh u e€ npoucxoxiaenue. CriocoOwl mepepaboTKu HeTH:
MEPErOHKa, KPEKUHI (TePMHYECKHM, KaTaauTH4eCKui), nupoiu3. I[Ipomykrel
nepepaboTKu HEPTH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUsI BEUIECTB M HUX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3llaMHt MIacTMacc, KayuyKoB U pe3HHbl, Koyutekun «HedTey»
U «YTO0JIb», MOJIEIUPOBAHUE MOJIEKYJI YTIEBOLOPOAOB U TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUJIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 0O0BEMa,

KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIINH).

Kucaopoacoaep:xanue opranadecKkue cCoeAMHEHUS

[IpenenpHble OJHOATOMHBIE CHUPTHl. METAaHOJN MW 3TAHOJN: CTPOCHHUE,
dbu3nYeckre W XHUMHYECKHE CBOMCTBA (peakluMM C aKTUBHBIMM METaIaMH,
rajoreHoBOJIOpPOJIaMUi, TOpPEHHE), TpUMEHEHHE. BomOpoaHBIE CBSI3U MEXIY
MOJIEKyJIaMU CIUPTOB. JIelicTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUJICHTIUKOJb U TJIUIIEPUH: CTPOCHUE, (PU3UUECKUE
U XMMHUYECKHE CBOWCTBA (B3aMMOJIEWCTBHE CO IIEJOYHBIMU METaJlJIaMH,
KAUeCTBEHHAsl PEaKIusi Ha MHOTOAaTOMHbIE cOUpPThI). JleiicTBUE Ha OpraHu3M
yenoBeka. [[puMeHeHue riauieprHa U STUJICHTJIUKOJIA.

@deHo: CTpOCHUE MOJICKYJbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruapl U Kemouvl. DopmanpIerul, aueTadbJICTU. CTPOCHUE,
dusznueckue U XMMHUYECKHUE CBOMCTBA (peaklUd OKUCICHHUS U BOCCTAHOBJICHHS,
Ka4ueCTBEHHbBIC PEAKIUH), TIOJIyYeHUE U IPUMEHECHUE.

OnHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE KUCTOTHL. MypaBbUHAs U YKCYCHAsI
KHCJIOTHI: CTpOCHHUE, (PU3UICCKHE M XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCIIOT, peakius dTepudukaun), noaydyeHue u npumeHenue. CteapruHoBas
Y OJICMHOBAs KHCJIOTHI KaK MIPEICTABUTEIN BBICIITUX KAPOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIECE ICHCTBHE.

Crnoxuble 3(pUpbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. XKupsel. ['mapomus xupoB. [Ipumenenue xupos. buonormueckas poib

YKHUPOB.
VYTieBoibl: cocTaB, KilaccuuKaus yrieBo10B (MOHO-, I1- U TIOJIMCAXapHIbl).
['moko3a — mpocTeHmuii MOHOCaxapw: OCOOEHHOCTH CTPOCHHS MOJIEKYJIHI,

dbu3nYeckre U XUMHUYECKHUE CBOMCTBa (B3auMojencTeue ¢ ruapokcugom meau(ll),



OKHCJIEHME aMMHUa4yHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOBIEHUE,
OpoKEeHUE TIIOKO3bI), HAXOXKEHUE B IPUPO/JIE, IPUMEHEHHUE, OMOJIOTHYecKast POib.
®doTocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman n nemnono3a kak npupoaHbie nmoauMmepsl. CTpoeHHE Kpaxmana U
nesnono3bl.  dusznueckue W XUMHUYECKHE CBOMCTBA KpaxMmana (THAPOIH3,
KaueCTBEHHAS PEaKIMsl C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJBl M3Y4YEHUsS BEIIECTB M HMX MPEBPAILLICHUI:
MPOBE/ICHNE, HAONIOACHUE W OIMUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TAHOJA
okcugoM ™menu(Il)), MHOroaTOMHBIX CHHMPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anbaernioB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpokcumom memu(ll), B3amMojelcTBHE Kpaxmala ¢ HOJIOM),
IPOBEJICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOJIYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIe OpraHu4ecKue coequHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpumepe muimHa). buosorunyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak mpupoHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuyHas,
BTOpPUYHAS U TPETHYHAS CTPYKTypa OeNKOB. XMMUYECKHUE CBONCTBA OCIIKOB:
TUIPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINK Ha OCJIKH.

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U X MPEBPAILICHUI:
HAOJIIOICHUE U OTMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OEIKOB MPH
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPU3AINU, CPEAHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUN —
MOJIMMEpHU3aIIUs U TTOJIMKOHISHCAIIHS.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U X MPEBPAILICHUI:
O3HaKOMJICHHE ¢ 00pa3ramMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBA3EH MPU M3YUYEHUHU OPTraHUYECKOM XUMHUU B
10 kmacce oCyIecTBISCTCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHOHAYYHBIX
MOHATHUM, TaK U MOHITUH, SBJISIIOIIUXCA CUCTEMHBIMU JJI1 OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO01re ecTeCTBeHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAyYHbINH (DaKT, TUNIOTE3a,
3aKOH, TEOpHsl, aHaju3, CUHTE3, KjaccUu(UKalus, MepuoIMYHOCTb, HAOII0IEHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Mmacca, aroM, OJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHuszMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3Me,
doTrocuHTE3, OHOJOTMYECKH aKTHUBHbIC BemlecTBa (OENMKH, YIIEBOMABI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOBI, TOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJOrUsA: NUIIEBBIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHMUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepuaibl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMUMHH

XUMHUYECKUH aeMeHT. ATOM. S po aToMa, U30Tombl. DJIEKTPOHHAs 000JI04Ka.
DHepreTHYecKre YPOBHHU, MOTYPOBHUA. ATOMHBIC OpOUTaNy, s-, P-, 0- 3JIEMEHTHI.
Oco0eHHOCTH pacIpeiesIieHHs] JJIEKTPOHOB MO OpOMTaIsIM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIsl aTOMOB.

ITepnonnueckuii 3akoH U [leproanueckas cuicTeMa XMMUYECKHUX DJIEMEHTOB /.
N. Menpeneea. CBsi3b NEPUOAMYECKOTO 3aKOHa M llepmonnueckodl cUCTEMBI
xuMuueckux snemMeHtoB . M. MenzaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XHMHUYECKHUX JJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTHIX M CJIOKHBIX BEIIECTB IO TpyNIaM U IEpUOJaM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKass CBSI3b. BHJAbI XHMHYECKOW CBSI3U
(KoBaJieHTHasi HEMOJIIpHAs W TOJIApHAs, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpazoBaHus KOBAJICHTHOM XUMHYECKOU CBA3U (0OMeHHBIH 17§
JIOHOPHOAKIIETITOPHBIN ). Bonopoanas CBS3b. BanenTHOCTSD.
DIIEKTPOOTPULIATEILHOCTbD.

Crenenb okuciieHns. IOHBI: KATHOHBI M AaHUOHBI.

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHA.  3aKOH
IIOCTOSTHCTBA COCTABA BELIECTBA. THIIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.



[lonarne o mucnepcHeIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10J1s BELIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHMYECKUX BeElIeCTB. ['eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudaeckass — peaknms.  Kimaccudukamus — XUMHYECKMX — peakiuii B
HEOPraHMYECKONM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH HPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (paxTopoB. OOpaTuMbIC
peakuuu. XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAKOLIIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle latense.

Onektponutuyeckas aucconuanus. CUiibHbIE U ciladbie AMeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, MIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.

OKCIEpUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB M WX MPEBPAILICHUI:
nemoHcTpanus Tabmun «llepuoanueckas cucrema xumudeckux anemeHTos 1. WM.
MenneneeBa», U3y4ye€HHUE MOJACICH KPUCTALIMYECKUX PEMIETOK, HAOIIOJCHUE U
OMKCaHUE JEMOHCTPAIMOHHBIX U JTaOOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUHU KaTalM3aTOpPa, ONPENCICHUE CPEIBI PACTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCAIBHOTO UHIUKATOPA, PEaKIIMK HOHHOTO 0OMEHA), TPOBEJICHUE
IpaKkTU4YeCcKoi paboThl «BiusiHue pa3andHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKOM
peaAKIm.

PacuérHble 3anaumn.

Pacuétsl 1O ypaBHEHUSIM XUMHUYECKMX peakiuuid, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHITUSA «MACCOBAS 10JIA
BEILIECTBAY.

Heoprannyeckasi xummust

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont  cucreme
xuMuueckux sneMmeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB.
®du3nyecKkre CBOMCTBA HEMETAJJIOB. AJIOTPONHS HEMETaUIoB (Ha MpuMepe
KHCJIOPOJIa, cephl, hocdhopa u yriaeposa).

XUMUYECKHE CBOMCTBAa BAXKHEHUIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrmepoma W KpeMHHA) W HUX  COEAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne mertamioB B llepuogmueckon cucremMe XMMUYECKHX
anemenToB [[. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHMS JECKTPOHHBIX 000JIOYEK
aToMOB MeTayyioB. O0mue dusnyeckue cBoiictBa MeTamioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METaJIOB.



XHUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATPUM, KaJlUM, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus MetauioB. [IpumeHeHne metamuioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHBIE METOJbl M3YYEHUsS] BEIIECTB W HUX IPEBpaIlCHUM:
M3ydeHUE KOJUICKITMU «MeTaibl W CIIaBbl», 00pas3loB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3ajad, HaOJIOJICHHE U OMNHUCAaHHUE JAECMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHIA AFOMHHHS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérurlie 3agaun.

Pacuétel mMaccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO
W3 BEIIECTB UMEET MIPUMECH.

XUMHSA ¥ )KU3HD

Ponp xumum B 00eCi€YEeHUU 3KOJIOTHYECKOM, SHEPTreTUUECKON W MUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeEIULIMHBL. [lOHATHE O Hay4yHBIX METOAaX MO3HAHMS
BEIIECTB U XUMUYECKHUX PEAKIINM.

[Ipencrapienust 00 0ONIUX HAYYHBIX TPUHITUIIAX MPOMBIIIICHHOTO MOTYy4YeHUS
BAYKHEUIIIMX BEILICCTB.

UenoBek B MHUPE BEIIECTB M MAaTEPUAIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTE€pUANIbl, KpacKu, CTEKIO, KepaMHKa,
MaTepUANIbl IS SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE W MHUHEPAIbHbBIC
yaoOpeHus.

XuMHUsl A 3J0pPOBBE YEJIOBEKA: IPABWIIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
penapaToB, IIpaBuiia 0€30IMacHOTO UCITOIb30BaHUS MPEIapaToB OBITOBON XUMHUH B
MOBCEJHEBHOM JKHU3HM.

MexnpeaMeTHbIE€ CBS3H.

Peanuzammss  MEXNpeIMETHBIX  CBSI3€M MpU  U3ydeHUW  oOmed u
HEOpraHndecko xuMuu B 11 Kiacce ocymecTBisieTcsl 4epe3 UCIOJIb30BAHUE Kak
OOIIMUX €CTECTBEHHO-HAYYHBIX TOHSATHUM, TAK M TTIOHATHH, IBJISIOIUXCS CHCTEMHBIMU
IUIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAyYHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaln3, CHHTE3, KiIacCU(MUKAIUI, IEPUOJAUIHOCTh, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIETUUECKUN YPOBEHbB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BelIeCTBa, (DU3WYECKUE BEIMYMHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusa: knerka, opraHu3M, JKocucTtema, Ouochepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC MOPOBI, TIOJEC3HBIE UCKOMAEMBbIE, TOTUIMBO,
peCypCHlI.

TexHoJOrus: XUMHUYECKasi MPOMBIILUIEHHOCTh, METAJUIYPIHUsi, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPHUaOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILECBAs
POMBIIIEHHOCTh,  (apMalleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX IMPEnapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBLI 110
XUMHUHN HA YPOBHE CPEJHEI'O OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

[InanupyemMble pe3ynbTaThl ONHUPAIOTCS HA BEAYLIUME  LEJEBBIC
YCTAHOBKM, OTPAXKAIOIIME OCHOBHOW, CYIIECTBEHHBIM BKJIAJ HW3y4aeMOU
OporpaMMbl B pa3BUTHE JMYHOCTH OOYYAIOUIMXCSA, WX CIHOCOOHOCTEH C
UCIIOJIb30BaHUEM 000pyIoBaHus LieHTpa « Touka poctay.

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OoOyYaloImMUMUCA TPOTPaMM CpPEIHEro oO0mero o00pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM U  MpeaMeTHbIM). HaydHo-MeToauyeckoil OCHOBOWM — JJist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHS MPOTPaMM CPETHEro OOIIETro
00pa3oBaHUsl SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcCTBUM C CHCTEMHO-IESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHUE 00YYAOITUMHUCS POCCUMCKOMN TPakKIaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTA U CAaMOOIIPEICTICHUI0; HAINYHE

MOTHUBAIMU K O0Y4YECHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM W HWCTOPUYECKHX TpaaulMidi 0a30BOM HAyKu XHMHH;
FOTOBHOCTh M CIHOCOOHOCTh OOYYarONIIMXCS PYKOBOJACTBOBAaThCS B  CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKaMH, MPUCYLUIMMH LIEJIOCTHOU
CHUCTEME XMMHUYECKOro OOpa3oBaHUs;, HalW4yue MPaBOCO3HAHUS SKOJIOTMYECKON
KYJBbTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIngyHOCTHBIE pPE3yIbTaThl OCBOCHHUSI TpeAMeTa «XHUMHS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCIHTATEILHON JIEATETHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajaMd POCCUIMCKOr0 Tpa)XJaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMH Y NMPaBUJIAMU MOBEICHHUS, CIOCOOCTBYIOIIMMHU MPOIIECCaM CaAMOTIO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTra «XUMHs OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTHUYECKOW JEATEITHLHOCTH
00yJaroImuXcs MO peaanu3aluy MPUHITHIX B 0OIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOro BOCIMTAHUSA:



OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH,
YBQXKEHHS K 3aKOHY W MPABOINOPSAIKY; MPEICTABICHUS O COLMAIbHBIX HOPMAaxX WU

MPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOM JIEITEIbHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHU YUYE€OHBIX U MO3HABATENIbHBIX 3a]1a4, BHIOJHEHUN XUMUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH TMOHMMATh W TNPUHHUMATh MOTHUBBI, HaMEpEHUS,
JIOTUKY U
apTryMEHTHI IPYTUX MPH aHATN3¢ PA3IMYHBIX BUIOB yUeOHOU JACSITCILHOCTH; 2)

NATPHOTHYECKOI0 BOCIIMTAHUA:

IEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIICIUIO
OTEYECTBEHHOW XMMUU; YBAXKCHUSI K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
MPAKTUYECKOTO TPUMEHEHUSI XUMUHU, OCO3HAHHUSI TOTO, YTO IOCTUKEHHUS HAYKU €CTh
pe3yabTaT JIMTENbHBIX HAONIOJECHUH, KPOMOTIMBBIX JKCIEPUMEHTATBHBIX
MIOMCKOB, TOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB; MHTEpPECA U MO3HABATEIIbHBIX
MOTHBOB B TOJYYCHUH U TMOCIEAYIOIIEM aHaidu3e HHGOpMAIUM O TEPeIOBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUHU;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBSI3aHHBIC C XUMUUYECKUMHU SIBJICHUSIMHU,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTU; TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MOCTYHKHU CBOUX
TOBAPUIIEH C MO3ULUN HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHMUE MMOCIIECICTBUN
ATUX MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 370poBoro W Oe3omacHoro oOpasza JKH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0pPOBBIO; COOJIOJEHUs TpaBWi O€30MacHOr0 OOpalieHus: C
BELIECTBAMU B OBITY,

MOBCEIHEBHOM KU3HU U B TPYIOBOU JI€SITENBHOCTH; MOHUMAHUS LIEHHOCTHU MTPaBUII

WHJIUBUAYAJIBHOTO U KOJJIEKTUBHOTO
0€30I1acHOr0 TIOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 370POBbIO U KU3HU JIIOJICH;

OCO3HaHMS TIOCIIEJCTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KypeHHs); 5)

TPY/A0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM H  JAPYTHX  BHAAX
NEATEIbHOCTH; YCTAHOBKHM Ha aKTUBHOE YYaCTHUE B PEIICHUHU MPAKTUUECKUX 3a]1a4
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccruid pa3auyHoro pojia, B TOM



YUCJIE HA OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAHUM IO XMMHH; YBaXKEHUS K TPYAY,
JOJISIM TPYJa U pe3yJibTaTaM TPYAOBOM J€ATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIUBUAYadbHOW TpaeKTOpuu oOpazoBaHus, Oyaymied mnpodeccuu u
peanu3aluy COOCTBEHHBIX KU3HEHHBIX TJIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEW K XMMHH, UHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;
6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:
HKOJIOTMYECKHU 1EIeCO00Pa3HOT0 OTHOLICHHS K PUPOJIE, KaK UCTOUYHUKY
CYLIECTBOBAHMS JKM3HM Ha 3emie; TOHUMaHHUS TJ00albHOTO Xapakrepa
AKOJIOTUYECKUX MPOOIIeM, BIUSHUS
DKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM WU COLMAIBHOW CpEIBI;
OCO3HaHUsI HEOOXOIUMOCTHU UCIIOJIb30BAHUS JOCTUKEHUN XUMUH JIJI51
pEeLIEHNs BOIPOCOB PAIMOHAIIBHOTO MPUPOAONOJIb30BAHUS; AKTUBHOTO
HENPUATHUS JACUCTBUM, MPUHOCILIUX BpEll OKpPYXKarolle IPUpPOJHON
cpene, yMEHUs! IPOrHO3UPOBATh HEOIATONPUSATHBIE SKOJOTUYECKHUE MTOCIEICTBHS
NpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATh UX; HATUYHUS PA3BUTOTO
AKOJIOTHYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYpbI, OIIBITA
NEATEIIbHOCTH JKOJIOTMYECKOM  HANPABICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCA UMH B ITIO3HABATEIbHON, KOMMYHUKATUBHON U COIIUATIBLHOMN
MPaKTUKE, CIOCOOHOCTH 151 YMEHUS AKTUBHO  IIPOTUBOCTOSITH
UJEOJIOTUH XeMO(POOHH;
7) UEHHOCTH HAYYHOI'0 IO3HAHMS:
c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOW MPAKTUKH; TOHUMAHMS CHenu(UKu
XUMUU KaK HAyKH, OCO3HAHUs €€ poiu B JOPMUPOBAHUU PALIMOHATBHOTO HAYYHOTO
MBILUICHUS, CO3JJaHUM 1IEJIOCTHOTO MPEACTaBICHUs 00 OKpYXarolleM MHUpPE Kak O
€UHCTBE NPUPOJABI M YEJIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEN M
penIeHny mpooJieM COXpaHEHUs! MPUPOJIHOTO PAaBHOBECHS; YOSKAEHHOCTH B 0CO0O0M
3HAYMMOCTH XUMHM JJIsi COBPEMEHHOW LMBWIM3ALMU: B €€ T'yMaHUCTHYECKOU
HaIPaBJIECHHOCTH U BaXKHOU POJIM B CO3/TAHNM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
pEeLIeHUH I100aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM,
DHEPreTUYECKOM, THIIEBOM W HKOJOTHYECKOM O€30MacHOCTH, B Ppa3BUTUU
MEJUIMHBI, 00ECIIEYEHUH YCIOBUN YCIIEUTHOTO TPY/a U SKOJOTHYECKH KOMPOPTHON
’KU3HU KaKJ0TO YJieHa OOIIeCTBa; €CTECTBEHHO-HAYYHOU TPaMOTHOCTH: TOHUMAaHUS
CYyIIHOCTM METOJOB IIO3HAHMUSA, MCIHOJB3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HKCIIOJb30BaTh IMOJIydaeMble 3HAaHMS ISl aHaliM3a U OOBICHEHHS
SIBJICHUN OKPY>KAIOIIETr0 MUPa U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUSI 1€]1aTh
000CHOBaHHbBIE 3aKJIFOYEHHS] HA OCHOBE HAYYHbIX (DAKTOB U MMEIOIIMUXCS TaHHBIX C
LEeNbI0 TOJYYEHUsI JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIBHO
KCIIOJB30BaTh XUMUYECKUE 3HAHUS TS



pelieHus: Ipo0ieM B pealIbHbIX KU3HEHHBIX CUTYyalUsIX; HHTEpeca

K II03HAHUIO U UCCIIEA0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPBIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUH 110 XHMHUU B
COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTIMH; UHTEPECa K 0COOCHHOCTSIM Tpy/ia B
pa3nuuHbIX chepax mpodhecCHOHaATBEHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHUS yU4eOHOTO TMpeaMeTa «XUMHs Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHUs BKIIIOYAIOT:

3HAUYUMBbIE TUTSt dbopmupoBaHus MHUPOBO33pPEHUS oOyyJaromxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHbIE) OOIICHAYYHbIEC MOHATHS, OTpaKarolue
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CcHenuduKy METOJOB IO3HaHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HCCIEAOBaHUE, HAOIIOJCHUE, H3MEpPEHHUE, OJKCIEPUMEHT U JpYrue);
YHUBEpCaJIbHbIE y4eOHBbIE JIeUCTBUA (TTO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC,
peryisTUBHBIE), o0ecreunBaroIne GopMHUpOBaHrEe PYHKIMOHAIIBHON TPaMOTHOCTH
U COLIMAJIbHON KOMIIETEHIIMN 00y4aronInXcs;

CIIOCOOHOCTB o0yyJarommuxcs HCIIOJIB30BaTh OCBOCHHBIE
MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMUS U YHUBEPCAJIbHBIC y4eOHbIC
JEUCTBHUS B IIO3HABATEIbHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSIMU.

OBJiaieHne YHUBEPCAJIbLHBIMYU YUeOHBIMH MO3HABATEILHBIMU
AeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh M aKTyaJIM3upoBaTh  IpoOJieMy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPENCNATh IETU JeSITeJIbHOCTH, 3a/aBas
napaMeTpbl U KpUTEPUU UX
JOCTUKEHHUS, COOTHOCUTh PE3YyJbTaThl JACSITEILHOCTH C MOCTABJIICHHBIMU IICJISIMU;
UCIIOJIb30BaTh MPU OCBOSHUM 3HAHUN TPUEMBI IOTHUYECKOTO MBIIIICHUS — BBIJICTSATh
XapaKTepHbIE TPU3HAKY MOHITUN U yCTAaHABIUBATh UX B3aUMOCBSI3b, HCIOJIb30BATh
COOTBETCTBYIOIIHME OHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (PaKTOB U SIBJICHUI;

BBIOMPATHh OCHOBAHUS U KPUTEPHUH JIJIs1 KJIacCU(DUKAITUN BEIIECTB U
XUMUYECKUX PEaKUU; YCTaHABIMBATh NMPUYMHHO-CJICICTBEHHBIE CBSI3HM MEXKIY
U3Yy4aeMbIMH SIBICHUSIMHU; CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIYKTUBHBIC,
JNEIYKTUBHBIE, IO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B



paccMaTpUBaEMBbIX SIBICHUSX, (OPMYIUPOBATh BBIBOBI U 3aKIIOUEHHUS; IPUMEHSTh
B MpolEecce IMO3HAHUS, HCIOJIb3yEMblE B XHMHUHM CHMBOJMYECKHUE (3HAKOBBIC)
MOJIeTH, TpeoOpa3oBhIBaTh MOJEIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HaK
(cuMBOIT) BNIEMEHTa, XUMUYecKas (popMyJia, ypaBHEHUE XUMUUECKON peaKIu — IPU
pelieHnr Y4eOHBIX TIO3HABaTEeNbHBIX M MPAaKTUYECKUX 3a7ad, MPUMEHATH
HA3BaHHBIC MOJICIbHBIC MPECTABICHUS 7Sl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIaIeTh OCHOBAMU METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii; (GopMynMpoBaTh UENM M 3aJa4d  HCCIEAOBAaHHUSA, HCIOIb30BaTh
MIOCTABJICHHBIE U CaMOCTOSATEIHLHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJi1 (OPMHUPOBAHUS THIOTE3Bl MO IPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUH; BIAJCTh HABBIKAMU CAMOCTOSTEIIHHOTO
IUTAHUPOBAHUS U TPOBEJCHUS YUCHUUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUsI HaOJII0JaTh 32 XOJOM IpoIecca, CaAMOCTOSTENIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIHpoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIHHO TOCTOBEPHOCTH
pEe3yJIbTaTOB MCCIEAOBAHUSA, COCTaBIATh OOOCHOBAaHHBIM OTYET O MPOJETAHHON
paboTe; MpUOOpETaTh OMNBIT YYCHUYECKOW HCCIEIO0BATEIbCKOM U MPOEKTHOU
JESITENIbHOCTH, IIPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbBHOMY IIOUCKY
METOJIOB pELICHUsI TMPAKTHUYECKUX 3a7a4y, MPUMEHEHHUIO Pa3UYHBIX METOOB
MO3HAHUS.

3) pa6oTa ¢ uHpopmaueii:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX WHGpoOpManuu (HAy4HO-
NomyJIsipHasi JUTEparypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHBIC TOCOOMS,
pecypcbl HTEpHETa), aHAIM3UPOBAaTh MH(POPMALIMIO PAa3IUYHbIX BUIOB U (hopm
MpeICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUYUBOCTH;

(GopMyTUpOBaTh 3aMpPOCHl W MPUMEHSITHh Pa3jNYHbIe METONbI MPHU TIOUCKE U
otbope wuHOpPMaNMK, HEOOXOMMMOW JJIi BBINOJHEHUS YyYeOHBIX 3a1a4
onpenenEHHOro THUMA; MPUOOpPETaTh OMBIT HCIOJb30BaHUA WHOOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTUA U PA3IMYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOATEIbHO BHIOMPATH
onTuMaibHYyt0  (QopMy mpencraBienus uHpopmanuu  (cXembl, Tpadukwy,
TUarpaMMbl, TaONWIBI, PUCYHKH W JAPYTHE), WCIOJb30BaTh HAYyYHBIA S3bIK B
KauecTBE CpeAcTBa MpH paboTe C XUMHUYECKOW uHPopManueil: NpUMEHSTh
MEXIpeIMETHbIE ((PU3NUECKre U MaTeMaTHuYeCKUe) 3HAKU U CUMBOJIbI, (POPMYJIBI,
ab0peBHUaTyphl, HOMEHKJIATYpy; HCIOJb30BaTh M MPEeOOpPa3OBBHIBATH 3HAKOBO-
CUMBOJINYECKHUE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:



3aJ1aBaTh BOIPOCH! IO CYILIECTBY OOCYX AaeMOM TEMBI B XOJ€ AUAIOra W/HUiu
IUCKYCCHH,  BBICKAa3bIBaTh  MJEH, (OPMyIMpOBaTH CBOM  IPENJIOKEHUS
OTHOCUTEJILHO BBINOJIHEHUS MPEMIOKEHHON 3a/1auu; BBICTYNAaTh C Ipe3eHTaluen
PE3yNbTATOB MO3HABATEIBHON NEATEIBHOCTH, IMOJYYEHHBIX CAMOCTOSATEIBHO WIH
COBMECTHO CO CBEPCTHHKAaMHU IPU BBIIOJIHEHUH XHMHYECKOTO 3KCIIEPUMEHTA,
MPAaKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB HM3y4aeMbIX BELIECTB,
peayin3alud y4eOHOro MpoeKkTa U (POpMYJIMpPOBaTH BBIBOABI 10 pe3yJibTaTaM
MIPOBENEHHBIX HCCIIEIOBAHUI ITyTEM COTIACOBAHMS MO3ULIUI B X0/1€ OOCYXKIEHUS U
0oOMeHa MHEHMSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBaTh M OCYILIECTBIATH CBOK II03HABATEIBHYIO
NEeATENbHOCTh, OIpeneisas €€ Lenu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH IMPEAJIaraéMblil alrOpUTM JEUCTBUI IpHU
BBIMOJIHEHUH YYE€OHBIX W HCCIENOBATENIbCKUX 3aJad, BBIOMpaTh Haumbojee
3¢ (PeKTUBHBIA €MOCOO MX pElIeHHS C YYETOM MOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX M XHWMHMUYECKHX pEaKIUAX; OCYIIECTBIATh CAMOKOHTPOJb CBOEH
NEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble  pe3ynbTaThl  OCBOEHUS Kypca «OpraHuyeckas XUMUSD»
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KApPTHUHBI MUPA, POJIU XUMHUH B IO3HAHUU SIBIICHUH TTPUPOBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YyHKIIMOHAJIHLHOU
rPaMOTHOCTH, HEOOXOIUMOM JIJIsi pelICHUs] TPAKTUUECKUX 3a7a4 U AKOJOTHUYECKU
000CHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3JI0pPOBBIO W MPHUPOJHON Cpejie; BIaJcHUE
CUCTEMOM XUMHUUYECKUX 3HAHUW, KOTOPAsl BKIFOYAET: OCHOBOIOJIATAKOIINE ITOHSITHUS
(XMMUYECKHI 3JEMEHT, aToM, »JJIGKTPOHHasi 000JI0YKa aroma, MOJEKyJa,
BAJICHTHOCTh,  3JIEKTPOOTPULIATEIIBHOCTh, XHWMHYECKasl CBsI3b, CTPYKTypHas
dopmyna (pa3BépHyTas W COKpami€HHas), MOJb, MOJSpHAash Macca, MOJISIPHBINA
00BEM, yYIJIEpONHbIN CKeneT, (YHKIMOHAIbHAs TpPYINa, pagukal, H30Mepus,
A30MEPBI, TOMOJIOTMYECKUU psifl, TOMOJOTH, VYIJIEBOAOPOIbI, KHUCIOPOA H
a30TCOJCpXKAIIUE COCIUHEHUS, MOHOMEp, TMOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCJAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemectB A. M. ByTnepoBa, 3aKOH COXpPaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,



JeXalmuye B OCHOBE ITOHMMAHMUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJOTMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30MacCHOM HCIIOJIb30BAHUHM BAKHEWUIIINX OPTaHWYECKHX BEIIECTB B OBITY H
IPAKTUYECKON JEeATEIbHOCTH 4YeNOBeKa; C(HOPMUPOBAHHOCTh YMEHHUU BBISBISATH
XapaKTEpHbIC NMPU3HAKU MOHATUN, YCTAHABIMBATH UX B3aUMOCBSA3b, HUCIIOIb30BATh
COOTBETCTBYIOIIME MOHATUS MPU ONKHCAHUM COCTABA, CTPOCHUSA W IPEBPALICHUN
OpraHUYeCKUX  COeAMHEHUH; CHOPMHUPOBAHHOCTH YMEHUU  HUCIOJIb30BaTh
XMMHUYECKYK0 CHMBOJIMKY JUISI COCTaBJIICHUS MOJIEKYJSIPHBIX W CTPYKTYpPHBIX
(pa3BEépHYTOH, coOKpamiéHHON) (GOopMya OpraHWYECKHX BEIIECTB M YpaBHEHUM
XUMHYECKUX PEAKLIHI, U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPTraHUYECKHX BEIIECTB
U WUIIOCTPAIMA  MX  XHMHUYECKOTO W MOPOCTPAHCTBEHHOTO  CTPOCHMUS,
c(OPMHUPOBAHHOCTh YMEHUN YyCTAHABIMBATh MPUHAJJICKHOCTh M3yUYEHHBIX
OPraHWYECKUX BEHIECTB IO MX COCTaBY H CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne coeAuHeHU (yIJIeBOJOPOMAbI, KHUCJIOPOA U a30TCOACpIKAIINE
COCMHEHNS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS), JaBaTb MM HAa3BaHHUS IIO
cuctematnyeckoii HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUS OTHEJBHBIX OPraHUYECKUX BEIIECTB (STUJICH, MNPOIWJICH, AalETUJIEH,
ATUWJICHTJUKOMb, TIUIEPUH, (PeHom, GopManbaerua, aneraibleru/l, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsA KACJIOTA, CTEAPUHOBAs KUCJIOTa, TIII0K034,
bpyKTO3a, Kpaxmal, eJII0103a, TJIUIHH ); CHOPMUPOBAHHOCTH YMEHUS OTIPEETISThH
BHJIbl XUMUYECKOU CBS3U B
OpraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS
opraHuueckux Bemiects A. M. byTiepoBa ajiss 00bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT HMX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHUS MAcCChl BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHUE, (HU3UYECKUE U
XMMHUYECKME CBOWCTBA THUMNUYHBIX MPEACTABUTEICH  PA3IUYHBIX  KJIACCOB
OpraHUYECKHUX BelecTB (MeTaH, 3TaH, dTUJICH, IIPOIMIICH, alleTHIICH, OyTaaueH-1,3,
MeTuIOyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJ, STHJICHTJIUKOJIb, TIIUIEPUH, (DEHOI,
aleTanbIErull, MypaBbHHAA U YKCYCHAsl KMCJIOThI, TJIFOKO3a, Kpaxmal, LEeJUI0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh N€HETUUYECKYIO CBA3b MEXKIYy HHUMU
YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIHM C HCMHOJIb30BaHUEM
CTPYKTYPHBIX (hopmysT; cPOPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh MCTOYHUKHU
VTJIEBOJOPOAHOTO ChIphsi (He(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepabOTKM M NPaKTHUUECKOE TMPUMEHEHHUE TMPOJAYKTOB  NepepaboTKH;
c(hOpPMHUPOBAHHOCTH YMEHUM MTPOBOUTH BBIUUCICHUS TI0 XUMHUYECKUM YPaBHECHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTa PEaKIMH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX BEIIECTB WJIH
MIPOJTYKTOB PEAKIHH); CPOPMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOM 3HAHHUI 00
OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHMS, UCTOJIb3YEMbIX B XUMUHU MPU U3yUYECHUU



BEIIECTB U XMMMUYECKUX SBJICHUN (HaONIOJEHUE, W3MEpPEHHE, HKCIEPHUMEHT,
MOJICJIMPOBAHUE), UCIOJIb30BaTh CUCTEMHbBIE XMUMUYECKUE 3HAHUS I MPUHITHS
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C BELIECTBAMH U UX
OPUMEHEHUEM; CPOPMHUPOBAHHOCTh YMEHHUU COONIOAATh NIpPaBUJIA I0JIb30BaHUS
XUMHUYECKON Tocynoil u nabopaTOpHBIM OOOpYAOBaHMEM, a TakXkKe IpaBHiIa
oOpamieHusi C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; C(POPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U
BBIIIOJIHATh XUMUYECKHI 3KCIIEPUMEHT (ITPEBPAILICHHS] OPTaHUYECKHUX BEIECTB MTPU
HarpeBaHNM, ITOJIyYCHUE 3TUIICHA U U3yUYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINU
OpPraHUYECKUX BELIECTB, JE€HATypalys OEJIKOB IIPU HArpeBaHUM, LIBETHBIE PEAKIUU
O€NKOB) B COOTBETCTBHH C MpaBWJIaMU TEXHUKH 0€30MacHOCTH MpU OOpallleHuu C
BEIIECTBAMM U J1a0OpaTOPHBIM O0OPYJOBaHUEM, IPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (oOpMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii u  (GOpMYIMpPOBATH BBIBOABI HA OCHOBE JTHX  PpPE3YyJbTaTOB;
cOPMUPOBAHHOCT ~ YMEHUM  KPUTHYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
nH(pOpMaLMIO, TOJIYyYaeMyK W3 pPa3HbIX MCTOYHUKOB (CpPEACTBA MAacCOBOM
uHdopmaiuu, IHTepHeT U Apyrux);

cOPMUPOBAHHOCTh ~ YMEHMH  cOOMIOJaTh  MpaBUia  JKOJIOTMYECKU
1[eJIeCO00pa3HOTO TOBEACHUS B OBITY U TPYAOBOM JAEATEIBHOCTH B LEIAX
COXpPAHEHUSI CBOErO 3J0pPOBbS M OKPYKAKOLIEH IPUPOJHOW Cpeapl, OCO3HABATh
OMAaCHOCTh BO3JECUCTBHS Ha >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPTraHUYECKUX
BeIleCTB, oHMMas cMmbich nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBUIEHUS W NPEIOTBPALICHUS HMX BpPEIHOTO BO3JCHCTBHS HA OPraHU3M
YesioBeKa; s OOyYaroUuIuxcsi ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3]I0POBbSI:
YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEILECTB
U XUMHUYECKUX SIBJICHUM; JUIsl CIEMBIX W CIa00BUASIIMX OOYYaIOUIUXCSA: YMEHHUE
HCIIOJIB30BaTh pelibe(pHO-TOUCUHYIO cucTeMy obo3HadueHuit JI. bpaiins ajist 3anucu
XUMHUYECKUX (hOpMYIIL.

11 KUIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas
XUMHUSD» OTPaXkKaIoT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XUMHYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, POJIM XUMUH B IIO3HAHUU SIBIICHUW TPUPOIBI,
B (GOpPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAJIBHOU
IPAaMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHHUs] MPAKTHUYCCKUX 3a7a9 M AKOJOTHYECCKU
000CHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3JI0POBBIO W MPUPOJHON Cpesie; BiIaJcHUE
CHUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIAralOIIMe TOHATUS
(XUMHUYECKUI DIIEMEHT, aTOM, HM30TOII, S-, P-, 0- 3IEeKTPOHHEBIC OPOMTAIN aTOMOB,



MOH, MOJIEKYJIa, MOJIb, MOJIIPHBINA 00BEM, BAJIECHTHOCTh, AJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCJICHMS, XUMHUYECKasl CBsI3b (KOBAJEHTHas, MOHHAs, METajIn4yecKas,
BOZIOPO/IHAS), KPUCTAIUINYECKAs] PEIIETKA, THIbI XUMHUYECKUX PEakLUuid, pacTBOp,
ANEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS IUCCOLMALNSA, OKHCIIHTEID,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaklUUH, XUMUYECKOE PaBHOBECHUE);
TEOPUH M 3aKOHBI (TEOpHUs SJEKTPOJIUTUYECKOM TUCCOLMALMM, MEPUOAUYECKUI
3aKkoH /[. 1. MenneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIlCHUs] SHEPrud NpH XUMUYECKHX  PEaKUusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMHUH, MUPOBO33PECHUYECKHE 3HAHMUS, JIEKAIIUE B OCHOBE
NOHMMAaHUS  INPUYMHHOCTH WU CHCTEMHOCTM  XUMHUYECKUX  SIBJICHUH,
(akTONIOTUYECKNE CBEICHHS O CBOWCTBAX, COCTaBe, MOJYYECHHUH M O€30MacHOM
UCIIOJIb30BAaHUN BAXKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY UM MPAKTHUUYECKOM
NEATEIIbHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHHUI BBISBIATh XApPAKTEPHbIE MNpPU3HAKUA MOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCB:A3b, UCIIOJIB30BATh COOTBETCTBYIOIIHUE MOHATHUS IPU
ONKMCAaHUM HEOPTaHMYECKHX BEIIECTB WM MX MPEBpaIICHU; CPOPMHPOBAHHOCTh
YMEHUM HCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBICHHUS (QopMys
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKLUN, CUCTEMAaTUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTHAEIbHBIX HEOPTraHWYECKHX BEUIECTB
(yrapHselif ra3, yriaekucisli ras, aMMHuak, raméHas U3BECTb, Herali€Has U3BECTb,
MUTbEBasl COJa, MUPUT U Apyrue); cHOPMHPOBAHHOCTH YMEHUN ONPEIEATh
BAJICHTHOCTh W CTEIIEHb OKHUCIICHUS XHMHYECKHX DJJIEMEHTOB B COCIMHEHUSX
pa3IMYHOrO  COCTaBa, BHUJ XUMHUYECKOHM CBSI3M  (KOBaJ€HTHas, HOHHAasi,
MeTaJuInuecKasi, BOJIOPOJHAsI) B COEIMHEHMSX, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJIApHAas, WOHHAs, METAJLIMYeCKas),
XapakTep cpezpl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO MX COCTaBYy K ONPENeJIEHHOMY Kiaccy/TpyImie
COEIMHEHMI (TPOCThIE BELIECTBA — METAJIBI U HEMETAJUJIbI, OKCU/bI, OCHOBAHUS,
KHUCJIOTBI, aM(OTepHble TUIAPOKCUABI, COJIM); CHOPMUPOBAHHOCTh YMEHUU
packpbIBaTh CMbICH mnepuoandeckoro 3akoHa JI. WM. MengeneeBa wu
JNEMOHCTPUPOBATH €ro CUCTEMAaTU3HUPYIOIIYIO, OOBACHUTENbHYIO 17}
MPOTHOCTUYECKYI0 (GYHKIUH;  CPOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh
ANIEKTPOHHOE CTPOEHHWE aTOMOB XHMHMYECKMX 3JeMEHTOB 1—4 mepuoaoB
[Tepunoanueckon cucreMsl XuMuuecKkux diemeHToB /. M. Menaeneesa, nCnonb3ys
MOHSTHUS «S-, P-, dITEKTPOHHBIE OPOUTAINY, KIHEPTETUUECKUE YPOBHUY», OOBSICHATh
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX DJIEMEHTOB U UX COCTMHEHUH 10
nepuojam u rpymnnaM [leppoandeckoit cucremMbsl XMMAYECKUX di1eMeHTOB []. U.
Menneneesa; copMUPOBAaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) 00IIME
XUMHAYECKUE CBOMCTBA HEOPraHMYECKMX  BELIECTB  PA3IUYHBIX  KJIACCOB,



MOJTBEPKIATh CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXIY HEOPTaHWYSCKUMHU
BEIICCTBAMH C TIOMOIIBIO yYPaBHEHWH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUi;
cOpPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATH XUMHUECKHE PEAKIHMH IO
pa3IMYHBIM TpHU3HAKaM (YHCIY M COCTaBY pPEardupyloNINX BEHIECTB, TETIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTENICHEH OKHCICHHS JJIEMEHTOB, O0OpaTHMOCTH
peaKkiuy, Yy4YacTHIO KaTalu3atopa); CPOpMUPOBAHHOCTb YMEHUW COCTaBIAThH
YpaBHEHUs PEAKIMil pa3IUYHBIX THUIIOB, MOJHBIE W COKpalIEHHBIE ypaBHEHUS
peaxiuii HOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIMU UAYT J0
KOHIIQ,
c(OpMUPOBAHHOCTH YMCHHH NPOBOANUTH PEAKIUH, IOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTAHUYECKUX BEIIECTB, pACIIO3HABAThH
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHHUECKHUX
BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIITHOCTb
OKHCIIUTETHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca
ATUX peakIuil; CPOPMUPOBAHHOCTh YMEHHH OOBSCHITH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peaklliu OT pa3NUYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO
paBHOBECHsI B 3aBUCMMOCTU OT BHelIHero Bozzaeiictsus (npunuun Jle Hlatense);
c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUECKHE MPOIIECCHI, ISKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TOJYYEHUsI CEpPHOM KHUCIOThI, aMMHaKa, a TaKxKe
c(OPMHUPOBAHHOCTh TMPEJACTABICHUM 00 OOlMX HAYYHBIX MPUHIUIAX U
HKOJIOTMYECKUX TMpoOJIeMax XHMHUYECKOTO TPOM3BOJACTBA; C(HOPMHUPOBAHHOCTH
YMEHUN TPOBOJUTH BBIUMUCICHUS C HUCIOJIb30BAHUEM IMOHSTHUS «MaccoBasi JOJs
BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEaKIIUsX,
MaccChl BEIIECTBA WM 00bEMA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3¢ dexTa
peaKiMu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MPEBpPAILICHUS U
COXpAaHEHHUs HHEPruH; CPOPMUPOBAHHOCTb YMEHHM cOOJMIOJaTh  MpaBuia
MOJIb30BaHUSl XUMHUYECKON MOCY0i U 71a00paTOpHBIM OOOPYJOBaHHEM, a TaKXKe
mpaBWiia OOpalieHus C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSAMHU TI0
BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB; CHOPMHUPOBAHHOCTH YMEHUMN
TUTAHUPOBATh M BBIMOJIHATh XUMHUYECKHH SKCIEPUMEHT (pasiokeHue MepoKcuaa
BOJIOpOJa B MPUCYTCTBUM KaTaiau3aTopa, ONpeaesieHue Cpellbl pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCATHHOTO WHIWKATOPA, BIUSHUE Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XHUMHUYECKOW pEaKIMH, PEaKIMd HOHHOTO OOMEHa, KayeCTBCHHBIE
peakimu Ha CynibQaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH AMMOHWSI, PEIIICHUE
OKCIIEPUMEHTAJBHBIX 3a7a4 1Mo TemMaM «Mertamiey u  «Hemerammer»y) B
COOTBETCTBHUH C MPaBUIIAMH TEXHUKH O€30MIaCHOCTH TMPH OOPAIICHUH C BEIIECTBAMH
U J1a00OpaTOpHBIM O0OPYJIOBaHHEM, IMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (QOpME 3alicCH ypaBHEHUH COOTBETCTBYIOUIMX pEAKIMA U



(opMyIupOBaTh BBIBOABI Ha OCHOBE JTHX PE3YJbTAaTOB; C(HOPMHUPOBAHHOCTH
YMEHHUM KPUTUUYECKU aHAJIU3UPOBATH XUMUYECKYIO HH(POPMALIUIO, ITOIYy4aeMYIO U3
Pa3HBIX HCTOYHUKOB (CpeicTBa MAaCCOBOM KOMMYHUKAIMH, IHTEpHET U APYTHX);
CcOPMUPOBAHHOCTh ~ YMEHMH  cOOMIOJaTh  MpaBUila  SKOJIOTMYECKU
1[e1eco00pa3HOro TMOBEACHHUS B OBITY W TPYAOBOM JCATEIBHOCTH B IIENAX
COXpaHEHUsI CBOEro 3J0pPOBbS M OKpPYKArOUIEH MPUPOJHOW Cpeabl, OCO3HABATh
OIACHOCTh BO3JCHCTBHUS Ha KUBBIE OPTaHNU3MBbI ONPEECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHITh Ha mpuMmepax crmocoObl yMEHBIICHUS H
OPEIOTBPAIICHUS] HMX BPEIHOIO BO3JACHCTBHS HA OPraHU3M YeEJIOBEKa; I
00y4aroluxcsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMU 3/J0POBBS: YMEHUE PUMEHSTh
3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHHS BEIIECTB U XMUMHUYECKUX
ABJICHUM; JUIS CIENbIX U CIa0O0BUIAIIMX OOYYarOUIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuil JI. Bpailnst qis 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IIVTAHUPOBAHHUE 10 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHBIE
No 1/ HaumeHoBaHue pa3aeioB 1 TeM (ungpossie)
°n/m
MpoOrpaMmblI Kontposbubie | IpakTHdeckue o0pa3oBaTe/bHbIE
Bcero eCVDChI
pPadoThI pPadoThI pecyp
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoit xumun. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COeIMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Paznes 2. Yraesogopoasi
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKaHBI 2
95 HenpenenbHble yrieBogopo/ibl: alIKEHBI, 5 L
' AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHiecKkue yriaeBog0pO/Ibl 2
24 [TpupoaHbIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
' uX nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. @enon 3




Anpaerunnl. KapOOHOBBIE KUCTOTHI.
3.2 C 7
JIOXKHBIE 3(DUPBI
3.3 VYrineBosl 3
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro mo paszneny 3
Pa3znen S. BbicokoMoJieKy/JISIpHbIE COeINHEHUS
5.1 ITnactmaccel. Kayayku. Boigokna 2
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3/iesioB U TeM (uudposBbie)
[1]
s MPOrpamMmbl Bcero Koutpoabnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHUECKUX 3
sneMenToB [. 1. MenneneeBa
Crpoenue BemiecTBa. MHOrooOpasue
1.2 BEILIECTB 4
1.3 XUMHUYECKUE PEaKIIUU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTamnet
2.2 Hemeramsl 1 1
CBs13b HEOPraHMYECKUX U OPTaHUYECKHX
2.3 BEIIIECTB 2
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
4
3.1 XUMHA U KU3Hb
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
ugposbie
Ne T Hara nup
eMa ypoka
o/ yp Kontposbubie | IIpakTuueckue | psyuenust o0pa3oBaTesibHbIe
Bcero pecypchl
padoThI padoTshI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHst OpraHM4ECKUX
2 coequHeHuii A. M. ByriepoBa, €€ OCHOBHbIE 1
I10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
opraHvueckux semects. HomeHkatypa
3 (cucTemaruyeckasi) U TPUBHUAIbHbIE 1
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
MeraH u 3TaH — OpocTenIIre L
5 MIPE/ICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
OTUiEH U IPONWIEH — NpoCTeine 1
/ IIPEICTAaBUTENN aJIKEHOB
8 [IpakTuueckas padbora Ne 1. «Ilonyuenue 1 1

OTUJICHA U U3YYCHUEC €TI0 CBOMCTB»




Ankanuensl. byranuen-1,3 u

9 Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa U pEe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMUYECKUHN Psil. AETHIIEH —
IIPOCTEUIINN NTPEACTaBUTENDb AIKUHOB

1 Beruuciienus no ypaBHEHUI0 XUMHUECKON
peakuuu

19 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAJIEKAINX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

16 KontponbHas paboTa mo pazaery
«YTII€BOIOPOABD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBA3b

18 MHoOroaroMHsle CIUPTHI: 3TUIIECHTIIUKOJIb U

[JIMLIEPUH




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

19 U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnernpl: Gopmanbaerui u
aneTanpierul. AneToH

2 OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U 0JIEMHOBAsA KUCIIOTHI, KaK

23 IIPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE
CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
3¢upoB

2% XKupsl: rupoan3, NPUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYTeBoibl: COCTaB, KIacCU(pUKAITHSI.

27 Baxxneiimune npeactaBuTeNN: TIOKO3a,
bpykTo3a, caxaposa

28 Kpaxmai u nemirono3a kak NpupoHbie

MIOJIUMEPBI




KonTponbHas pabora no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKme 1
COECIUHEHUS

30 AMUWHBI: METWIAMUH U aHWJINH 1
AMHHOKHCIIOTHI KaKk aM(pOTepHBIC

31 OpPraHUYECKUE COCTUHEHUS, HX 1
ouoiornyeckoe 3HaueHue. [lentuast

2 benku xak nmpupoaHbIC 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

- OCHOBHBIE ITIOHATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIE METOJIbI CHHTE3A 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTMacchl, kKaydykH, BOJTOKHA

OBHIEE KOJIMYECTBO YACOB I10 2

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CcUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHCHUHN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /[.M. Meneneesa B
Pa3BUTHH HAyKU

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BUbBI; MEXaHU3MbI 06p330BaHI/I$I KOBaﬂeHTHOfI
cBsi3u. BopopoaHas cBsizb

BajneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS




ITousiTue o AUCIICPCHBIX CUCTCMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBI.
MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INYHBIX
KJIaCCOB

Knaccugukanus XuMIUecKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DneKTpoauTHYecKas auccoruanus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactBopa.
Peakniun nonHoro oomeHna. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BEIICCTB

12

OKuCINTENEHO-BOCCTAHOBUTENILHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIIaBoB M paCTBOPOB COJIEH

13

KonrtponsHas pabora no pasaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHHN»




14

Meraiutbl, ux noJsioxenue B [lepuoanueckoit
cHCTEeME XUMHUYECKUX d1eMeHToB []. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe pu3nIecKue CBOWCTBA
METaJIOB

15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHNUH METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, Kajaui, KaJbllui, MarHui,
ATFOMUHHNA) U UX COCTUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHUN

18

XuMHryecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETMHEHUN

19

ITpakTruyeckas padora Ne 2. "Perenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Mertamne"

20

HeMeTaJ'IJ'II)I, HUX IMOJOXKXECHUEC B
[lepuoanueckoii cucreMe XUMUUYECKHUX
anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH
CTPOEHHUSI ATOMOB

21

®u3nYECKUe CBOKMCTBA HEMETAIIIOB.
AJUTOTpOTIUS HEMETAJLIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)




XUMU4JeCcKHe CBOMCTBA raJJIor€HoB, CEPLI U UX

22 COCITMHEHUN

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COETUHEHUN

24 XUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

5 [IpumeHeHne BaKHEUIIINX HEMETAIIIOB U UX

5 COeIMHEHNH

26 O000111eHME U CUCTEMATH3AaIMsl 3HAHUN 110
TeMe «HemeTtamnsly. Berunciaenus no
YPaBHEHUSIM XUMUYECKHUX PEAKLUN U
TEPMOXHUMHUYECKUE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue

27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeramasr"»

28 KonTponbHas pabota mo Temam «MeTasibi»
n «Hemertamisn»

29 Heoprannueckue u opraHu4ecKue KUCIOTHI.
Heoprannueckue u OpraHndecKue OCHOBAHHUS
AMdoTepHbIE HEOPTAHUYECKUE 1
OpraHuYecKre coeMHeHus. [ eHeTnueckas

30

CBSI3b HEOPTAHWYECKUX U OPTAaHUIECKUX
BEILECTB




Pone xumuu B o0ecrieueHun 3KOJ'IOFH“I€CKOI>1,

31 JHEPTEeTHYECKOHN U MUIIEBOW 0€30aCHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[Ipeacrarnenus 00 0OMKUX HAYYHBIX
32 MIPUHIIMITAX TPOMBIIUICHHOTO IMOTYYCHHS 1
BaXKHEHIIINX BEIIECTB
33 YesoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YHEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET












