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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma 1o XxvuMuu Ha ypoBHE cpesiHero oOuiero oOpa3zoBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (eaepanbHOil 00pa3oBaTENbHON MPOrpaMMBbl CPEIHETO
obmiero o6paszoBanus (DOII COO), mpencraBieHHbix B DenepasibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM crannapre COO, ¢ yuérom Konuenmuu npemnopaBaHusi yueOHOro mpeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHusanusax Poccuiickoir ®deneparnuu, peaqu3yoMux
OCHOBHBIE 00pa30OBaTEJIbHBIE MPOrpaMMbl, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoit ®enepauuu Ha nepuox no 2025 roma» (PacnopsbxeHue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MHpOrpaMMbl IO XHWMHH, K OINpeAeNeHUI0 oOuieH
cTpaTteruu oOyueHHsl, BOCIUTAHUS U PAa3BUTHUS 00YYaIOIIUXCs CPEACTBAMH Y4eOHOro mpenmMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIENTYAIbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH L€JeH, cOAep)KaHUs, pPE3yJbTaToOB OOY4YEeHHS H
TpeOOBaHU K YPOBHIO MOATOTOBKH BBHIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, TIOJIy4aeMoe BBIMYCKHHKaMH  0O0IIe00pa3oBaTeIbHON
OpraHu3alvM, SBISETCS HEOTheMJIIEMOM 4YacTblo HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAllOM peaau3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, MPHUCYIIMX IEJIOCTHOW CHCTEME XHWMHUYECKOrO 00pa3oBaHUA. IJTH IEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB IPUPOJIbI, (OPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeJIOBEeKa, a TaKKe DSKOJIOrMYecKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U
npupojHoi cpene. Peanusyercs xumudeckoe oOpazoBaHue 0OYYaIOIIKUXCS HA YPOBHE CPEIHEro
o0mrero o0Opa3oBaHMs CPEACTBAMU Y4eOHOTo mpenmera «XuMus», COAEp:KaHue W MOCTPOCHUE
KOTOpOrO ONpefefieHbl B MporpaMMme IO XHMHH € Y4ETOM CHENM(PHUKH HAyKU XUMHUH, €&
3HAYEHUS B TIO3HAHUU MPUPOJBI U B MAaTEPHAIbHOM XKM3HU OOIIECTBA, a TAKXKE ¢ YIETOM 00X
Lenel ¥ MPUHLKIIOB, XapaKTepU3YIOLIUX COBPEMEHHOE COCTOSHUE CUCTEMBl CPEAHEro OOIIEero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0cOOyI0 pOjiib B COBPEMEHHOM
LMBUJIN3AllMU, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHOM KylbTypbhl. OHa BHOCHUT CBOW BKJIaJ B
(opMHUpOBaHUE PALIMOHATIBHOI'O HAYYHOTO MBIIUICHUS, B CO3[JaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YeloBeKa, KoTopoe (popMupyercs B XUMHUU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTAaBAa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aWMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, MX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMH IPUMEHEHHUS.

TecHo B3auMOIEHCTBYSI C JAPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHS cCTaja
HEOTHEMJIEMON 4YacThIO MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIIOBHEM YCIIEUIHOIO Tpyla U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa CO3MJaTelbHas, KaK HayKa
BBICOKMX TEXHOJIOTMI HampaBlieHa Ha peuieHHe Io0anbHBIX MPOoOJieM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPHEBOW, DJHEPIEeTHYECKOM, MHUIICBOM, SKOJIOTMYECKOM O€30macHOCTH U
OXpaHbI 3710POBbSL.

B coorBercTBUM C OOmMMMH IENSIMA M TPUHIMIAMHU CpeIHEro ooiiero odpazoBaHUs
coneprkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi YpOBEHb U3YU€HUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOMIMXCs, HEOOXOIUMYIO UM IS



BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOI'O BKJIKYEHHUS B JKHU3Hb COLMYMA,
MIPOIOJKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisioliuMu  npeaMeTa «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «O011as 1 HeopraHMYecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COJ/IEp KaHUSI KOTOPBIX
SIBIISIFOTCS] OCHOBBI 0230BOM HAYKW: CUCTEMa 3HAHUI 110 HEOPTraHUYECKON XUMUH (C BKIIOYCHHUEM
3HaHMN U3 OOIIeH XMMHUU) U OpraHuYeckord XuMuu. POpMUPOBAHUE TAHHOW CHUCTEMBI 3HAHUI
MpU W3YYEHUU NpeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOIr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuyeckas xumus» 1 «O01as 1 HeopraHuyeckast
XUMHUs» ¢(hOPMUPOBAHA B IIPOrpaMMe IO XMMHUU Ha OCHOBE CHUCTEMHOIO MOAXO0/a K U3YyYCHHIO
ydyeOHOro Matepuaia W OOYCJIOBJICHAa HCTOPHYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHMW Ha
OIpENENEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEILIECTBa
paccMaTpUBalOTCSl HAa YPOBHE KIIACCHYECKOW TEOPUHM CTPOCHHSI OPraHMYECKUX COCIUHEHHM, a
TAaK)K€ HA YPOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX IIPEICTABICHUNM O CTPOCHUU BEILECTB.
CeeneHus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COelIMHEHUH. B Kypce opraHmdeckoil XUMHH IOIYy4arOT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs INEpBOHAYAIbHBIC
IPEACTaBICHUS O XUMHUECKON CBS3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS], O XUMUYECKON PEaKIUU.

[Ton HOBBIM yrioMm 3peHHs] B mpeaMeTe «XHUMHUs» 0a30BOr0 ypOBHS pacCMaTPHUBACTCS
U3YyYCHHBII Ha YpPOBHE OCHOBHOI'O 0OLIEro oOpa3oBaHUs TEOPETHUYECKHM Marepuan u
(hakTosornueckue CBEJCHMs O BEIIeCTBaX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHudeckas XUMHUS» O0YJarOIUMCS MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3Ha4eHHE MEePHUOAMYECKOr0 3aKOHa € OOIIETeOPEeTHMYECKMX M METOJOJIOrMYECKUX IO3UIHi,
rIy0Xe MOHSATh MCTOPHUYECKOE HM3MEHEHHE (PYHKIMI ATOro 3aKkoHa — OT oOoOmaromei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

EnnHas cuctema 3HaHMM O BaXHEMIINX BEILIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHHNH, a TAKKE 0 XMMUYECKUX PEAKIHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKaHUs
nornonHsiercss B Kypcax 10 w11 KiaccoB siaeMeHTaMu  COJAEpKaHUS, HMEIOLUMU
KyJIbTYPOJIOTMYECKHH M MNPUKIAAHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IHOHHMAaHMIO
B3aMMOCBSI3M XUMHUHU C JPYTHMHM HAyKaMH, PACKpbIBAIOT €€ poJIb B II03HABAaTEIbHOM U
MIPaKTUYECKON JEATEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IpOILECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUYECKUX NMPUIOKEHUH XMMHUH, TIOMOTAlOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATHh €€ /sl MONOJHEHUs 3HAHUU, PEeLICHUS
VHTEIJIEKTYaIbHBIX U JKCIIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 3a4ad. B memom copepxkaHue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS U3y4EHUS! OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
00ydJaromuxcss MUPOBO33PEHUECKOW OCHOBBI JJIsI MOHUMaHUs (HUIoco)CKUX MAeH, TaKUX Kak:
MaTepHuaIbHOE €IMHCTBO HEOPTaHUYECKOTr0 U OPraHU4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, MIO3HABAEMOCTh IIPUPOIHBIX SABJICHUHN ITyTEM dKCIIEPUMEHTA
U pelieHHs] NPOTUBOPEYMH MEXIy HOBBIMH (PakTaMH M TEOPETHUYECKUMH MPEANOChUIKAMH,
OCO3HAHUE POJM XMMHUH B PEIIEHUH SKOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX TEXHOJIOTHI U MATEpUAJIOB.



B nmaHe pemieHus 3amad  BOCIMTAHHUSA, PA3BUTHUS U COLMAIM3ALUU O0YyYarolIuXcs
MPUHATHIE TPOTPAMMON IO XUMHH TOAXOAbI K OIPEICICHUIO COACPXKAHHUS H IMOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHHUE YHUBEPCATbHBIX YYEOHBIX NEHCTBHM, MMEIOIINX
0a30BOE 3HAYCHHE VIS PA3IMYHBIX BUJIOB JICSTEIHHOCTH: PEIICHUS TPoOIeM, TIONCKa, aHaJIi3a ’
00paboTku HHQpOpMAIMK, HEOOXOAUMBIX JUISI TMPUOOPETEHUS OIbBITAa MPAKTHYCCKOW U
HCCIIEIOBATENBCKOM IeATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B MMO3HAHUHU XUMUHU.

B mpakTuke npernogaBaHusi XMMUHM Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMUs, TaK U
Ha YpOBHE cCpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACNCHHH  COAEPIKATEIbHOM
XapaKTepPUCTUKHU LeJe H3ydeHHsl MpeaAMeTa HalpaBiICHHEM I[EPBOCTEICHHOW 3HAYMMOCTH
TPaJIULIMOHHO Tpu3Haércs (opmMHpoBaHME OCHOB XHMMHUYECKOHM Hayku Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKOH MAEATENILHOCTH YelIOBE€Ka M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOOUYECKOW TOYKH 3pEHHUS TaKOM MOAXOI K
OTIPEICIICHUIO TIeTIeH N3YUEHHsI IPEIMETA SBIISICTCS BITOJTHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3PCHHS TJIABHBIMH IENISIMU HM3y4YCHHs TpeaMeTa «XUMHsS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHpoBaHME CHUCTEMBl XHUMHUYECKMX 3HAaHUN Kak BaKHEHIIeH CcOCTaBISIOLICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHPA, B OCHOBE KOTOPOW JICKAT KIFOUYCBBIC MOHSTHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUU XWMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNII MHPOBO33PEHUYECKOro XapakTepa,
O3HAKOMJICHHUE C MCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHUE W PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX MMO3HAHUS BEIICCTB U
XUMHUYECKUX peakinii, HeOOXOAUMBIX Uil MPUOOPETEHUSI YMEHUI OPHUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKUX SBJICHUH, MMEIOIINX MECTO B MPUPOJIEC, B MPAKTUICCKON H
IMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHMA M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBWI OE30MacHOr0
o0palleHus ¢ BeIEeCTBaMHU.

Hapsiny c atum, conepkatenbHasi XapakTEepUCTUKA LeTel U 3a7a4 U3ydeHus MpeaMeTra B
MporpaMMe Mo XHMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMHU IPHUOPUTETAMH
B CHCTeMe cpeaHero oOmiero obpa3oBanus. CeromHs B MPENoOJaBaHUU XUMHUHU B OOJbIIEH
CTeTeHH OTHAETCS TMPEANOYTeHHE MPAKTUYEeCKOW KOMIIOHEHTE COJep)KaHus OoO0ydeHus,
OPUEHTHUPOBAaHHOW Ha TOJTOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTebHON  OpraHu3aluu,
BJIAJICIOIET0 HE HaOOpOM 3HAHMU, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHHUSIMH aKTHUBHOT'O MOJYYECHUS 3HAHUHM M MPUMEHEHUS MX B PEANbHOH JKU3HU JAJIS pelleHUs
MIPAKTUYECKUX 3a7ad.

B cBs3u ¢ oTMUM TpH WM3ydeHHH TpenaMeTa «XHMHs» JIOMUHHUDYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IeNU U 33a4H, KaK:

ajantanuss  OoOydalIMXCsl K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(bopMHpOBaHHE WHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K C€amMo00pa3oBaHUIO,
COTPYAHHYECTBY, CaMOCTOATEIbHOMY TMPUHATHUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX NIPUMEHEHHEM;

dbopMupoBaHre y OOYYarOMIMXCS KIFOUEBBIX HABBIKOB (KJTFOYEBBIX KOMIICTCHIIHN ),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE NI PA3TUYHBIX BUAOB ACATEIHHOCTHU: PEIICHUs MPoOIieM,
MOMCKa, aHaim3a W O00paboTkM WHGOPMAIMK, HEOOXOAMMBIX I NPHOOPETCHHUS OIbITa



NEeSITEeIbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIS OLEHKHU C
MO3HUIIUN HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKUX IPOLIECCOB
Ha OpPraHu3M YellIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MTO3HABATEIBHBIX MHTEPECOB, HHTEILICKTYaTbHBIX U TBOPYECKUX CITOCOOHOCTEH
00ydJaromuxcsi: CIIOCOOHOCTH CaMOCTOSTENIbHO MPHOOpETaTh HOBBIE 3HAHHUS [0 XHMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(OPMAIIMOHHEIE
TEXHOJIOTHH JUIS IOMCKA U aHANTN3a y4eOHOW W HAyYHO-TIONMYJISIPHON HH(POpMAITIN XUMHYECKOTO
COJICp)KaHUS;

(hopMupoBaHUe U pa3BUTHE Y O0YUYAIOIINXCS aCCOIMATUBHOIO U JIOTMYECKOT0 MBIIIICHUS,
HaOIIOATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIAUMBI, B
YaCTHOCTH, NIPH TUTAHUPOBAHHUH U TIPOBEACHUN XUMHUYECKOT0 SKCIICPUMEHTA;

BOCIIUTaHHWE Yy OOydaroumxcs YOSKIEHHOCTH B T'YMAaHHUCTHYECKOW HAMpaBICHHOCTH
XUMHHM, €€ BaXHOM pOIM B  pELIIEHUH IJI00aTbHBIX NOPOoOJeM  PalMOHAIBLHOTO
MPUPOIONOIH30BAHUS, TOMOJHEHUS SHEPreTUYECKUX PECypCOB M COXpPAHEHHUs MPHPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOr0 OTHOIICHHS K MPHUPOAE U CBOEMY
3II0OPOBBIO, a TAaKKe MPUOOPETEHHS OMbITa MCIIOIB30BAHUS MOTYYCHHBIX 3HAHUH JUTS IPHHSTHS
T'PaMOTHBIX PEIICHUH B CUTYalUAX, CBA3aHHBIX C XUMHUUYECKHMH SIBJICHUSMHU.

B y4yebHoM mane cpeaHero oOmiero oOpa3oBaHus MpeaMeT «Xumus» 0a30BOro ypoOBHs
BXOJHT B COCTaB MPEeIMETHOI 00macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

OO1miee ynCiio 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XMMHUHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpazoBanus, coctaBisier 68 wyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

Teopernyeckne OCHOBbI OPraHU4YeCKON XUMHHU

[Ipenmer opraHu4eckoil XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B IIOJIY4CHUU
HOBBIX BEILECTB U MaTepuasoB. Teopus CTpOeHMs OpraHnyeckux coennHenuil A. M. bytiieposa,
e€ OCHOBHbIE MNOyOKeHUs. CTpyKTypHble (OpMyJbl OpPraHMYECKUX BellecTB. [ omoiorus,
n3oMepusi. XUMHUYECKas CBSI3b B OPraHUYECKUX COCUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kinaccuuKaluyd — OpraHMyeckux  BemiecTB.  HomeHkiatypa
OpPraHUYECKUX COEJUHEHHH (cucremMaTHyeckas) M TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KJIIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHHUs BELIECTB U MX NPEBPAILECHUI: 03HAKOMJICHHE C
oOpa3amMy OpraHM4ecKHX BEIIECTB W MaTepualaMu Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOMIONEHHWE U ONHCAaHHE JIEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPIraHUYECKUX BEIECTB [IPU HarpeBaHuH (IIaBjIeHUe, 00yTrIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOEHHME, I'OMOJIOTMYECKUH psaa. MeraH M 3TaH — MpocTediine
IpEeACTaBUTENN alKaHOB: (U3MUYECKMEe M XUMHMYECKHE CBOWCTBA (peaklMM 3aMelleHus |
TOpPEeHMs), HAX0KJIEHUE B IPUPOJIE, OJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUI pAll. DTWIEH U NPONWIEH — IPOCTEHIINE
IpEACTaBUTENN AJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBONCTBa (peakUuu THAPHUPOBAHUS,
raJIoreHUPOBaHUs, TUPATALMHU, OKUCICHUS U MOJIMMEPHU3aLliN ), TOJIyY€HUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XMUMHUYECKUE
cBolcTBa (peakuus nonuMepusanun). [lonydeHne CHHTETHUECKOr 0 KayuyKa U pe3UHBIL.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psa. ALETHIEH —
MPOCTEHIINI MPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peaxkuy ruipupoBaHus, ralOreHUPOBAHUS, THAPATALUHU, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (HU3MYECKHE W XUMHUUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAaHUSl U HUTPOBAHMs), MOJIYYEHHE U NPUMEHEHHeE. 1omyon: cocmas, cmpoeHue,
QusuuecKue u xXumuyeckue ceolcmea (peakyuu 2ai02eHuposanus U HUMpOoGaHus), noay4eHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXAY  YIVIEBOJAOPOIAMH,
MPUHAIEKAIIMMU K pa3IMYHbIM KJIaCCaM.

[Ipupoanble UCTOUHUKHU YriaeBoAopoAoB. [IpupoaHblii ra3 u nomnyrHele HE(TAHBIEC ra3bl.
Hedte u e€ mnpoucxoxaenue. CnocoObl mnepepabOTKHM HEPTH: TNEperoHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKHiT), muponu3. [IponykTsl mepepaboTku He(TH, UX MPUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTaIbHbIE METOJbl U3YYEHHUs BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpasnamu mjaacTMacc, KaydyKoB M pe3uHbl, komiekunu «Heptb» u «Yronb», MoienupoBanue
MOJIEKYJ YIJE€BOAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEJIECHHE IPAKTUYECKOH pabOThl:

MOJTYyYECHHUE ITUJIEHA U U3YYECHHUE €r0 CBOMCTB.
PacuérHble 3ama4un.



Bbrunciienus 1mo ypaBHEHMIO XUMMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOT0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKLIUN).

Kucsopoaconep:xamme oprannieckne coeinHeHUs

[IpenenpHbIE OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PU3UYECKUE H
XMMUYECKHE CBOMCTBA (peakLUuu C aKTUBHBIMH METajlaMH, TaJoreHOBOAOPOIaMH, TOpEHHE),
npuMeHeHue. Bogopoaubie cBs3u MeXAy MOJIeKyJaMu cnupToB. JlelicTBHe MeTaHoa U 3TaHOoJa
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TJIULEPUH: CTpOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOAEHCTBHUE CO IIEJIOYHBIMUA METAJUIAMH, KaUeCTBEHHAsl PeakLus Ha
MHOr0aTOMHbIE CIUpTHI). JlelicTBUe Ha opraHu3M uejoBeka. [IpuMeHeHue TiuLepUHa U
STHJICHTJIMKOJISL.

@deHoN: CTPOEHHME MOJEKYJbl, (pU3MUYecKue U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTDH
¢enomna. [Ipumenenue denomna.

Anpneruapl U kemowusi. DopManblerui, aneTagbAeru]l: CTpoeHue, (U3NYecKue U
XMMHYECKHE CBOMCTBA (peaklMM OKHCIEHHS U BOCCTAHOBJIEHMS, KaueCTBEHHBIE pEaKLUH),
MIOJIy4Y€HUE U IPUMEHEHHE.

OHOOCHOBHBIE IpeieNbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAasE U YKCYCHAsl KUCIJIOTHI:
CTpoeHHe, (pu3nvecKkue U XuMUYECKHe CBOMCTBA (CBOMCTBA, 00LIME AJIs Kilacca KUCIIOT, peaKLus
sTepupUKaMM), TONydeHHe u npuMeHeHue. CTeapuHOBass M OJEMHOBAas KHCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COJMU BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOLIEeEe NECUCTBHUE.

Crnoxsble 3Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 3(HUPOB.
XKupst. I'maponus xxupos. [Ipumenenue xupos. buonorudeckas posb :KUPOB.

VYrneBoapl: cocTaB, KiIacCU(PUKaIUs YIiIeBOI0B (MOHO-, - U MonKcaxapubl). [ roko3a —
MPOCTEHIINKA MOHOCAaXapHl: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3UYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammoneicTBue ¢ ruapokcuaom wmenu(ll), okucnenue aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHe, OpOKEHHE TJIIOKO3bl), HaXOXKJIEHHWE B MPUPOJE,
npuMeHeHue, ouonoruueckas pois. @orocunres. pykroza Kak ©30Mep TIIFOKO3BI.

Kpaxman u nemironosa Kak npupojHbie noaumepsl. CTpoeHHe KpaxMaia U LEJUTI0I03bI.
duznyeckre U XMMHUYECKHUE CBOMCTBa Kpaxmaiia (TUIpOoIn3, KaUeCTBEHHAs! PEAKIIUS C HOA0M).

OKCIIepUMEHTANIBHBIE METO/ABl W3YYEHHs BEIIECTB M MX IPEBPALICHUI: IPOBEIEHUE,
HaOII0IeHUE U ONMCAaHWE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHMPTOB, KAYeCTBEHHBIE
peakuuu OJHOATOMHBIX CIUPTOB (OKUciIeHue 3TaHoia okcuaoMm menu(ll)), mMHOroaToMHbIX
CupToB (B3auMoneicTBUE ThuiepuHa ¢ ruapokcuaom wmeau(ll)), ampmerumoB (okucieHue
aMMHUa4YHBIM pacTBOopoM okcunpa cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmaja C HWOJOM), MPOBEICHUE IPAKTUYECKONW pabOTHI: CBOWCTBA pPACTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnble 3a1aun.

Bolunicnenuss mo ypaBHEHUIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOT'O BEIIECTBA HJIM MPOAYKTa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN).

A3zoTcoaeprKaliue opraHu4eckue CoeIMHEHusI.



AMUHOKHUCIIOTBI Kak am@oTepHble oOpraHudyeckue coenuHeHus. dusnueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TJulMHA). buonormyeckoe 3HaUYeHUE
aMuHOKUCTOT. [lenTumst.

benkn Kak MpHPOIHBIE BBHICOKOMOJCKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TPETUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OCNKOB: THAPOIH3, JACHATYpalus,
Ka4eCTBEHHBIE PEaKIIUK Ha OETIKU.

DKCcIepUMEHTAIbHBIE METOABI M3YYeHUS BEIIECTB M WX IPEBpAIICHUI: HaONroneHUE |
OINMCAHME JIEMOHCTPAIMOHHBIX OINBITOB: JAEHATypauus OEJIKOB MpHU HarpeBaHWH, LIBETHBIC
peakuu OSIKOB.

Bbicokomoieky IsipHbIe COeIMHEHUS

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOMUMEpHU3AINH, CpeaHss MOoJeKyispHas wmacca. OCHOBHBIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOMMEPU3aUs U TIOJTMKOH ICHCAITHSI.

DKCIepUMEHTAJIbHBIE METOABI M3YYEHUS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMIJICHHE C
o0pa3iamu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeaMeTHBbIE CBSI3U.

Peanuzanus MeXnpeaIMeTHBIX CBA3€H IpU M3ydeHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMONb30BaHME KaK OOIIUX €CTeCTBEHHO-HAy4YHBIX MOHSITHH, TaKk U
TIOHSATHUH, SBIISIONIMXCSI CHCTEMHBIMH JIJIsI OTZIETBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHSTHA: SBICHHE, HAy4HbIH (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KiIacCHpUKanus, MepUOAUYHOCTb, HAONIOACHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusmka: Matepusi, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOsIHHE BEIlecTBa, (U3MUECKUE BETMYUHBI M €IUHUIIBI
WX U3MEPEHUSI.

Buonorus: xinerka, opranusm, Omocdepa, oOMEH BEUIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOrMYeCKU aKTUBHBIE BellecTBa (O€IKH, YriIeBOIbL, )KUPHI, PepMEHTHI).

I'eorpadms: MuHEpaIbl, TOPHBIE TOPO/IBI, TOJIE3HBIE UCKOMIAeMbIe, TOTUTUBO, PECYPCHI.

TexHonorus: NuIeBble MPOAYKThI, OCHOBBI PAI[MOHAIBHOIO MTUTAHUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToMm. Slapo aroma, u30TONBL. DJIEKTpOHHAs 000JO0YKa.
DHepreTUUecKue ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUO/IOB.
DeKTpoHHasi KOH(QUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepmonnueckas cucrema Xxumuueckux siaeMmeHtoB /I, .
MengeneeBa. CBs3b mnepuoauyeckoro 3akoHa U Ilepuoauueckoil CHUCTEMBI XHUMHUYECKHX
anemeHnToB J[. Y. MeHnzaeneeBa ¢ COBPEMEHHOM TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHHMsI CBOICTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
110 rpyNnnam U nepuogam. 3HaueHUe NepUOINYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XHMMHUYECKas CBsI3b. Buabl XMMHUYECKOH CBs3u (KOBaJEeHTHAas
HEMNoJsipHasl W TMOJsSIpHasi, UOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XHUMHAYECKOH CBs3HM (OOMEHHBI M JOHOPHO-aKUENTOpHBIN). Bogopoanas cBs3b. BaneHTHOCTD.
OnexTpoorpuuareabHocTh. CreneHs okuciaeHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemectBa MONEKyISpHOrO U HEMOJIEKYJISIPHOI'O CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJITIMYECKON PELIETKY.

[Tonarne 0 mucnepcHbIX cucreMax. VCTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 1o
BEIIECTBA B PacTBOPE.

Knaccupukamus Heopranuueckux coequHeHuid. HomeHknaTypa  HeOpPraHHYeCKHX
BELIECTB. ['eHeTHYeckasl CBSI3b HEOPraHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IMUIHbIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukanus XUMHUECKUX pEaKUMi B HEOPraHUYECKOM U
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHUsI MACChl BEILECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPrUU NPU XUMUUECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3NU4HbIX (akTopoB. OOpaTuMble peakLuu.
Xumuyeckoe paBHoBecue. DakTOphl, BIUSIOLIIME HA COCTOSHUE XHWMHUYECKOTO pPAaBHOBECHS.
[TpuHnun Jle [arense.

Onexrponutudeckas aucconuanus. CuipHble M cinadble 31eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalibHas, IIeJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEILNECTB U UX IPEBPALECHUN: AEMOHCTpaLus
tabmun «llepuognueckas cucrema xumudeckux saemeHToB [[. WM. MenneneeBa», uzydeHue
MoJieNiell  KPUCTAUTMUECKUX PEIETOK, HaONI0JACHWE W ONUCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKeHHWe IEepoKCHIa BOIOpPOJAa B IPUCYTCTBHM KaTaau3aTopa,
OIpeNIeTICHNE Cpellbl PaCTBOPOB BELIECTB C MOMOILBIO YHHBEPCATbHOIO MHAWKATOPA, PEAKIMH
MOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3nnyHbIX (PAaKTOPOB HA
CKOPOCTb XUMUYECKON PEAKLINI.

Pacuérnrie 3amaun.

Pacuérel 10 ypaBHEHUAM XUMHUUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOIB30BAHUEM ITOHATHUS «MACCOBAs OIS BEILIECTBAY.

Heopranuyeckass Xumus

Hemeramnsl. Ilonoxxenne HemeramwioB B Ilepuogudeckon cucreMe XHMHYECKUX
anemeHtoB J[. M. MenneneeBa U OCOOEHHOCTH CTpOEHHs aTOMOB. DHU3MUECKUE CBONCTBa
HEMETaJUTOB. AJUTOTPOMHS HEMETAILIOB (Ha IPUMEpPe KUCIOpoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOWCTBA BAXHEUIIMX HEMETAIOB (TaJOreHoB, cephl, a3oTa, Qocdopa,
yriiepoia U KpeMHHUS) U UX COCAMHEHUH (OKCHI0B, KUCIOPOJCOAEPIKALINX KUCIOT, BOAOPOAHBIX
COCJIMHEHUI ).

[IprMeHeHre Ba)KHENIIMX HEMETAUIOB U UX COCIUHEHUN.

Meramnsl. [lonoxxenne meramioB B [lepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTrauioB. OOmue



¢dbuzmdeckue cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUUECKHIN PsJl HANPSIKECHUN
METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXHEUIIUX METAJUIOB (HATPHUM, Kaluii, KanblMid, MarHHi,
ATIOMUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O6u1re ciocoObl MoMy4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEUIECTB M MX MPEBPALICHUN: H3Y4YCHHE
KOJUIEKIMU «MeTayuibl U CIUIaBbI», OOpa3I[0OB HEMETA/UIOB, PEIICHHWE JKCIEPUMEHTATHHBIX
3ama4, HaAONIOJIEHWE ¥  ONUCAaHUE JICMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE THUIPOKCUIA ATIOMUHUS C PACTBOpPAMM KUCJIOT M MIENOYed, KauyeCTBEHHbBIC
peakuy Ha KaTHOHBI METAILJIOB).

Pacuérnsie 3amaumn.

Pacuérel macchl BemiecTBa WM 00BEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00BEMY OIHOTO W3 YJYaCTBYIONIMX B PEAKIMU BEMIECTB, pacdEThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMHU, €CIU OJTHO U3 BELIECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponp xumun B 00ecTieueHnH YKOJIOTHIECKOM, YHEPTeTHYECKON U TTUIIIEBOM O€30MacHOCTH,
pa3BuTUU MeauIuHBL. [lOHSAITHE O HaydyHBIX METOAAaX IIO3HAHMS BEHIECTB M XHUMHUYECKHX
pEeaKIni.

[IpencraBnenuss 00 OOmMMX HAYYHBIX TMPHUHIMIAX MPOMBIIUICHHOTO TOTYyYECHHS
Ba)KHEHUILNX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MaTEpUANIOB: BAKHEWILHWE CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIITMOHHBIC MaTepUalibl, KPACKH, CTEKIIO0, KepaMuKa, MaTrepuabl s SJICKTPOHHKH,
HaHOMaTepHAaJIbl, OPTAaHNYECKHUE U MUHEPATbHBIC YIOOpEHHUS.

XUMHS U 30pOBbE YENIOBEKA: IMpaBUjia MCHOJIb30BAHMS JIEKAPCTBEHHBIX IpPENaparos,
npaBuiia 6e30MacHOr0 UCTIOIB30BAHMS TIPETIApaTOB OBITOBOM XMMHUH B TTIOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBSI3eH MPU M3YYEHHH OOILIEH M HEOpraHMYeCKOW XUMHUU B
11 kmacce oCymiecTBIsAETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK U MOHSATUMU, SBIISIONIMXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
LHKIIA.

OOmue ecrecTBEHHO-HAY4YHbIE TOHATHSA: HAy4dHbI (akT, TUmoTe3a, 3aKOH, TEopus,
aHalM3,  CHHTE3,  KIacCHU(UKaIus,  MEePUOJUYHOCTh,  HAOIMIOJACHHME,  DKCICPUMEHT,
MOJEJIMPOBaHUE, U3MEPEHNUE, SBIICHNUE.

®dusuKa: Marepus, YHEPrusi, mMacca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOI,
pPaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YpOBEHbB, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBa, PU3NUYECKHE BETUYHHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTbD.

buonorusi: kneTka, OpraHm3M, 3KOCHCTeMa, Omocdepa, MaKpo- M MHUKPOIJIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OpPraHU3MeE.

["eorpadusi: MuHepasbl, TOPHBIE TOPOIbI, TOJE3HbIE HCKOMIAEMbIE, TOIIIIUBO, PECYPCHI.

TexHomnorus: XUMUYECKast MIPOMBIIIUIEHHOCTb, MeTaJuTypTHs, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHalioB, CEIIbCKOXO035lCTBEHHOE MPOU3BOCTBO, MUILLIEeBas
MIPOMBIIIUIEHHOCTh, (hapMarieBTH4ecKasi MPOMBIIIIEHHOCTh, TMPOU3BOACTBO KOCMETUYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJICKTPOHHAS MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS OOyUYarOIIMMUCS
MporpamMM CpeIHEro oO0mero o0pa3oBaHUs (JTUYHOCTHBIM, METANIPEAMETHBIM U TPEAMETHBIM).
Hay4no-meronuueckoil OCHOBOH st pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOSHHS
IPOrpaMM CpeHEro odIero oopa3oBaHus ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOIXO/.

B coorBeTcTBHM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS IMpeaMeTa «XUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUsS
BBIJICJICHBI CJIEIYIOINE COCTABISAIONINE:

OCO3HAHWE OOYYAIOIMIUMHUCS POCCHUUCKON TPaXTAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOONPEEIIEHHIO;

HaJIM4Me MOTHBALIUU K 00yUYEHHUIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPaAuLInii 0a30BOW HAYKHU XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOy4aroIMXcs PYKOBOACTBOBATbCS B CBOEH JAEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYUIUMHU LEJIOCTHOW CHCTEME XHMUYECKOro
o0pa3oBaHws;

HaJIMYMe IPaBOCO3HAHUS SKOJIOTMYECKOH KyJIbTYypbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pE3YyNbTAaThl OCBOEHUS IpeaMeTa «XUMMsS» JOCTUTAOTCSI B E€AMHCTBE
yuyeOHOM M BOCIUTATENbHOM JEATETBHOCTH B COOTBETCTBUM C TI'yMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHbIMH IICHHOCTSIMM U UJA€alaMH  POCCUHCKOro
IpaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M IpaBWIAMH IIOBEICHUS,
CIOCOOCTBYIOIIMMHU IIPOLECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAaHOBJICHUS
JUYHOCTH 00YYarOITUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUs» OTpaxaroT cPOpMUPOBAHHOCTD
OIbITa IIO3HABATEIILHOW M MPAKTHYECKOM JAEATENbHOCTH OO0ydJarolluxcs [0 pealu3aluu
MIPUHSATHIX B OOILLECTBE LIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHHUs 0OYYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

IPEJICTABJICHNS O COLMAIBHBIX HOpMax M IMPaBWJIAX MEXJINYHOCTHBIX OTHOLICHWM B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JEATENbHOCTHU MPHU CO3JaHUM Y4EOHBIX IPOEKTOB,
peleHrH y4eOHBIX M IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apT'yMEHTBI IPYTUX
MIPY aHAJIN3€ PA3JINYHBIX BUJOB YUEOHOM A€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOI'O OTHOLIEHMS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTEYECTBEHHOU

XHMHU,



YB@)KEHHUS K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTHUECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTYIKEHHUS HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOII0JICHUH,
KPOIMOTIUBBIX IKCIEPUMEHTAIbHBIX TOUCKOB, IOCTOSHHOIO TPY/Ja YUYEHBIX U MPAKTUKOB;

WHTEpeca W TII03HABATEIIPHBIX MOTHBOB B TIONYyYEHHH U TIOCIEAYIOIIEM aHAIIU3€
UH(GOPMAITIH O TIEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILIGHHMBATh CHUTYAaIldd, CBS3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMH, W
NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE M TOCTYNKH CBOUX TOBAapUIIEH C IMO3ULHUIM
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX IMOCTYIKOB;

4) popMupoBaHus KyJbTypbl 310POBbS:

NOHUMAaHUS IEHHOCTEH 370pOBOro M Oe30macHoro obpasa >KHW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY H IICUXUYECKOMY 3710POBbIO;

coOmro/ieHrs MpaBWJl 0€30MacHOrO OOpaIIeHHs] C BENMIECTBAaMH B OBITY, MOBCEIHEBHON
YKU3HHU U B TPYIOBOM JESATEIBHOCTH;

MOHMMAaHUsl UEHHOCTH TMPaBUJ HMHAWBHUIYAaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
TOBEJICHUS B CUTYAITUAX, YIPOKAIOITUX 370POBBIO U KU3HU JIFOJCH;

OCO3HAHUS TOCTEACTBHA M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YyMOTPEOICHUS AIKOTOJIS,
HapKOTHKOB, KypeHus);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JESITEeIhbHOCTH,
00IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTUE€ B PEUIEHWU TNPAKTHYSCKUX 3a/ad COIUaTbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOEro KJiacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHUIO npodeccuil pa3iudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHSI TIPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yjbTaTaM TPYJAOBOU 1€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBUAYAIbHOM TpaeKkTOpuu oOpa3oBaHMs,
Oynymel mpodeccuu M pean3aliui COOCTBEHHBIX XKU3HCHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHMSA:

SKOJIOTHYECKH 1EJIECO00PA3HOT0 OTHOMICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MOHUMaHUs TJI00ATBFHOrO XapaKTepa SKOJIOTMUECKUX MpoOIeM, BIUSHUS 3KOHOMHUYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIBHOM CPEJIbL;

0CO3HAHUSI HEOOXOAMMOCTH HCIIOb30BAHUS JOCTHKCHUM XUMHH JJIsl PEIICHHs] BOIIPOCOB
palMOHAIBHOrO MPUPOAOIIONIb30BAHNS;

AKTUBHOTO HETIPUATUS JEHCTBUM, TMPUHOCSIIIMX BPEI OKPYKaIoIIed MPUPOTHON cpeje,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHATHBIE AKOIOTHUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUI U MPEIOTBpaAIIATh UX;

HaJIMYMsS Pa3BUTOTO JKOJOTMYECKOTO MBIIIJICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIbITa
NESTENbHOCTH  HKOJIOTMYECKOM  HAMpaBIIEHHOCTH, YMEHHUSI pPYKOBOJCTBOBAaTbCSA HUMHU B



[I03HABATEJILHOW, KOMMYHUKAaTUBHOM U COLIMATIBHOI IPAaKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOSTH UJEOIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOW MPAKTUKU;

NOHUMAaHUA CIeUUPUKA XMMHUU KaK HayKHd, OCO3HaHusA €€ poiau B (HopMHUpOBaHHU
PaIMOHATBHOI0 HAYYHOT'O MBIIUIEHHUS, CO3[JaHUU 1IEJIOCTHOrO MPEICTaBICHUs 00 OKpY’KaIoIEeM
MHpE KaKk O €IMHCTBE IPHUPOJbI M YEJIOBEKA, B TO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny npo0ieM COXpaHeHUs IPUPOAHOIO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTHUYECKOM HAINpPaBIEHHOCTH W BaKHOM pPOJM B CO3JAaHMM HOBOW 0a3bl MaTepUaIbHOU
KYJIbTYpBI, PEIICHUH TJ100ANbHBIX MPOOJIIEM YCTOWYUBOIO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOI,
SHEPreTUYecKO, NHUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
00ecre4eHn YCIIOBHM yCIEIHOr0 Tpy/Ja U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOT0 WieHa
oO11ecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMUMAHMsI CYIIHOCTH METOJOB IIO3HaHUS,
UCTIONBb3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIydYaeMble 3HAHUS IS
aHauu3a U OOBSICHEHUS SIBJICHUH OKPYXAIOLIEro MUpAa M NMPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 00OOCHOBAHHbIE 3aKJIIOYEHUSI HA OCHOBE HAYYHbIX (DAKTOB U UMEIOLINXCS JaHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pellieHus: mpobiem
B peaJIbHBIX )KM3HEHHBIX CUTYALIUSIX;

MHTEpEeca K O3HAHMIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTM K HENpPEpPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 1O XHMMHMHM B COOTBETCTBUM C IKHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B Ppa3IUuHBIX cdepax MpodeccHoHaTbHON
NEeSTENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ysbTaThl OCBOECHUS y4eOHOro mnpeamera «XUMHsS» Ha YpOBHE
cpeaHero o01ero oopazoBaHMsl BKJIIOYAKOT:

3HaYuMBble Uil (OPMUPOBAHMSI MHPOBO33PEHHSI OOYUAIOLIUXCS MEXKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIeHayYHbIe TTOHATHS, OTPAXKAIOIIUE LIETOCTHOCTh HAYYHON KapTHHBI MHpa
¥ crienu(uKy METO/I0B MO3HAHMsI, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsl, BeLEeCTBO,
SHEprus, SIBJICHHE, MPOLECC, CUCTEMA, Hay4HbI (akT, MPUHLHUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIEeIOBaHNE, HAOIIIOIeHIE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHe);

yHUBEpCaJbHble  y4yeOHble  JeiicTBUA  (IIO3HABaTelbHblEe,  KOMMYHUKAaTHBHBIE,
perynatuBHble), oOecneunBaromye (GopMupoBaHHE (PYHKIHOHAIBHOM TIpaMOTHOCTH U
COIMANIHON KOMITETEHIIMU 00YJarOInXCs;

CIOCOOHOCTh ~ OOYYaIOLIMXCS ~ MCIOJIb30BaThb  OCBOCHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHblE YyueOHbIE ACHCTBUS B IIO3HABATEIbHOW U
COLIMAJIBHOU ITPAKTHKE.



MeranpeameTHble pe3yiabTaThl OTPA)KalOT OBJIAJCHUE YHUBEPCAJIBHBIMH yYEOHBIMU
[103HaBATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JI€HCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH /ICHICTBUSIMH

1) 0a3oBbIe JIOTHYECKHUE IEHICTBUSA:

CaMOCTOSITENTFHO (DOPMYJTUPOBATh M aKTyaJHU3UPOBATh IMPOOJIEMYy, BCECTOPOHHE €
paccMaTpHBaTh;

OIpENENATh eI JeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE€3YJIbTAThI AE€ATEILHOCTH C IOCTaBICHHBIMU LIETSMU;

UCIIOJIb30BaTh NPH OCBOEHUU 3HAHMM MPUEMBI JIOTMUECKOIO MBIIUICHUS — BBIIEIAThH
XapaKTepHblE NPU3HAKM MOHATHUM M YCTaHABIMBATh WX B3aWMOCBSA3b, HCIOJb30BaTh
COOTBETCTBYIOUINE MOHATHUS ISl OOBSICHEHUS OTACTBHBIX (DAKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU IJIs KJIACCH(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIUit;

yCTaHABIMBATh NPUUMHHO-CIIEICTBEHHBIE CBA3H MEKY N3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXICHMsSI (MHAYKTUBHBIE, IEAYKTUBHbBIE, [0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B PACCMaTPUBAEMbBIX SBIICHUAX, (DOPMYyIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATH B IIPOLECCE MO3HAHMSI, UCIOIb3YEMbIE B XUMUH CHUMBOJIMUYECKHE (3HAKOBBIE)
MOJIeNIH, TPE0OPa3OBbIBaTh MOJIENIbHBIEC MIPEACTABICHUS — XUMUYECKHM 3HAK (CHMBOJI) DJIEMEHTA,
XUMHueckas QopMmylia, ypaBHEHHME XMMHMUYECKOM peakud — TMpU peHIeHUH Yy4eOHbIX
[I03HABATEJIbHbIX U NPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJENIbHbBIE IPEICTaBICHUS
JUISI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCcea0BaTeIbCKIE JIeliCTBUA:

BJIa/IETh OCHOBAMH METOJI0B HAYUYHOI' O MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIMIA;

¢bopmynupoBaTh LEAM M 33Ja4d  HMCCIEAOBaHUS, WCIOIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUITOTE3bI IO TPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEIIbHOTO IUJIAHUPOBAHUST M IPOBEICHUS YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IPOLECCa, CaMOCTOSITEIbHO
MIPOTHO3MPOBATh €ro pe3yibTaT, (HOpMyIupoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJIENIaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIEeI0BaTeIbCKOW M TMPOEKTHOW JIeATeNbHOCTH,
HOPOSIBISATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB PpEIICHUS
MPaKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3INYHbIX METOA0B [TO3HAHUSI.

3) padorta ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HHMopManuu (HaAYy4HO-TIOMYJSIpHAs
auTepaTypa XMMHUYECKOTO COJEp’KaHus, CIpaBOuYHble 1ocolusi, pecypcsl HMHTepHera),
aHaATM3UpPOBaTh MH(OPMAIMIO pA3IUYHBIX BHUIOB M (OPM TMpENCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUYNBOCTb;

(hopMynupoBaTh 3ampockl U NPUMEHSATH pa3jMyHble METOAbl NpPU IOHCKE U 0TOOope
nH(popMaLuu, He0OOXOAUMOM ISl BBITTOIHEHHS YUeOHBIX 3a7a4 ONpeAeNéHHOr O TUIIA;

npuoOpeTaTh OMBIT UCHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOATEIILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeacTaBiIeHUsT WHPOpMAIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIUILIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIH S3bIK B KauecTBE CpeACTBAa HpU pPabOTe € XUMHUYECKOH
nHpopMalueil: NpUMEHSATh MEXIpeaAMeTHbIe ((pu3nueckue M MaTeMaTHYecKHue) 3HaKu U
CHMBOJIBI, (hOpMYITbI, a00pEBUATYPBI, HOMEHKJIATYPY;

UCII0JIb30BaTh U Peo0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISAHOCTH.

OsJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBHAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY O0CYX/IaeMOi TeMbI B XOJ€ JUaiora W/Uil TUCKYCCHH,
BBICKa3bIBaTh MJIeM, (OPMYJIUPOBaTb CBOM MPEJIOKEHHS OTHOCUTEIbHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIATh C TpPE3EHTAlMEH pe3yIbTaTOB MO3HABATEILHOW NESITENLHOCTH, TMOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPH  BBINOJHEHUH XMMHUYECKOTO
OKCIEPUMEHTa, TPAKTHYECKOW paboOThl 1O WCCIEAOBAHHWIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIIeI0BaHUN YTEM COrIacoBaHMs MO3ULIUI B X0J1e 00CYKICHUS 1 OOMEHA MHEHUSIMHU.

OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMH J1efiCTBUSIMU:

CaMOCTOSITENIFHO TIAHMPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO NESATEIHHOCTD,
ompenenss e€ LeIM W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
MpeUIaraeMblii aJITOPUTM JICHCTBUN TIPU BBHITIOTHEHWN YYE€OHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Haubosnee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM MOJYyYSHHsI HOBBIX 3HAHUHU O
BEIIECTBAX M XUMHUYECKHX PEaKLUsiX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTM Ha OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KUJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XMMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh IPEJCTABICHUH O XHUMHYECKOM COCTaBIJIAIOLIEH €CTeCTBEHHO-
HayyHOM KapTHHBI MHpa, POJM XUMHUU B IO3HAHWUU SIBJICHHUI NPHUPOAbI, B (OPMUPOBAHUU
MBIIUIEHUS] U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW IS
pelIeHus] MPAaKTUYeCKUX 3aJad M SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOU CPEXE;

BIIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIIOIATAIOIINE
HOHATHS (XMMHUYECKHUI 3JIEMEHT, aTOM, 3JEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
3JEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpaméHHas), MOJb, MOJSIpHas Macca, MOJSIpDHBII O0BEM, YIJIEpOAHBIA  CKEJeT,
(GyHKUMOHANbHAs TPYNNa, pajuKal, W30MepHusi, U30Mepbl, TOMOJIOIMYECKHH psia, TOMOJIOTH,
YIJIE€BOLOPOABI, KACIOPOJ U a30TCOACPIKAIINE COCAUHEHMs, MOHOMED, MOJIIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (T€OpUsl CTPOEHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIUE B OCHOBE ITOHWMAHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOrMYECKHE CBEICHHS O CBOMCTBAX,



COCTaBe, IIOJIYYEHUU U 0€3011aCHOM HCIIOJIb30BAaHUH BAKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U IPAKTHYECKOH 1eATENbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTE€pHbIE MPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOLINE IMOHATHUS IPU OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COEAUHEHUIM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOIb30BAaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) GOpMYIST OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKLUi, U3rOTaBIMBATh MOJIEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUI WJUTIOCTPALMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHNUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTAHABIMBATh MPUHA/UIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHMIO K OINpPEAeNEHHOMY KIAcCy/TpyIIe COEAMHEHUI
(yrneBonopozbl, KHCIOpOX U  a30TCOJAEpXKallue COEAWHEHMs, BBICOKOMOJIEKYISIpHbIE
COCJIMHEHM), laBaTh WM Ha3BaHUs MO cuctemarudeckoir HomeHkiarype (IUPAC), a Taxxke
MIPUBOJUTh TPUBUAIbHBIC HA3BAHUS OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, IPOIMIIEH,
alleTWIEH, STWJIEHIJMKONIb, INIMLEpUH, (eHod, (opMaibIeruj, aueTalbIeruj, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KUCIOTa, CTE€apUHOBAs KUCJIOTA, TJII0K03a, PPyKTO3a,
KpaxmaJi, 1eJUTF0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENENsATh BHJbI XUMHUYECKOW CBA3M B OPraHUYECKUX
COEMHEHUSIX (OJMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSATh MOJOXKEHHUS TEOPHUH CTPOCHUS OPTaHUYECKHUX
BemecTB A. M. byriepoBa 11t 00bsICHEHUS] 3aBUCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHHMS; 3aKOH COXPAHEHHs MAacChl BEILIECTB;

cOPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTb COCTaB, CTpPOEHHE, (u3HUecKue u
XMMHMYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEUIECTB
(meTan, »TaH, JITWIEH, MNPOMWICH, aleTwieH, Oyraauen-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STUJICHTJIMKOIb, TJIUIEPUH, (EHOJ, aleTaubAeri, MypaBbUHAs U yKCYCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMals, LeJUI0JI03a, AMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HUMHU ypPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX peakUui C
WCIIOJBb30BaHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIJIIEBOJAOPOAHOIO ChIPbS
(HedTb, TPUPOOHBIA Ta3, yrojib), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE NPUMEHEHHE
MIPOYKTOB NEPepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOJIHMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKUUU IO HU3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OJHOT'O U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKLIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIaIeTh CUCTEMON 3HAHUM 00 OCHOBHBIX METOJaX HAay4yHOIr'O
MO3HAHMS, MCMONb3YEMbIX B XHMUU I[P HM3YYEHUU BEUIECTB M XHUMUYECKUX SIBJICHUN
(HabmogeHue, W3MEpPEHHEe, OJKCIEPHUMEHT, MOJAEIHPOBAHUE), UCIOIb30BaTh CHUCTEMHBIC
XMMHWYECKNE 3HAHUS I IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BEIIECTBAaMU M UX IPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUU COOJO/IATh MpaBUiIa MOJb30BAHUS XUMHYECKON MOCYA0N U
71a00paTOpHBIM 000pPYIOBaHHUEM, a TAK)KE IPaBUiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBITTOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB;



c(OPMUPOBAHHOCTh YMEHHI IJITAHUPOBAaTh M BBINOJIHATH XUMHUYECKUN SKCIEPUMEHT
(npeBpallleHHss OpraHUYECKUX BELIECTB IPU HAarpeBaHUU, MOJYYEHUE ITHIIEHA U U3YyYEHHE €ro
CBOWMCTB, KayeCTBCHHBIC pEAKIUU OPTaHUYECKUX BEIECTB, JeHATypauus OelKOB MpH
HarpeBaHuH, [IBETHbIE PEaKIMU OEIKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKU OE€30MaCHOCTU
pu OOpalleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 000pYyJIOBAaHHEM, MPEACTABIATh PE3Y/IbTAThI
XUMHYECKOT0 SKCIepUMEHTa B ¢GopMe 3amicH YpaBHEHHUN COOTBETCTBYIOIIMX pEaKIHUi U
(hopMynUpOBATH BHIBO/IBI HA OCHOBE ATHX PE3YJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYIO0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeCTBa MaccoBoil nHpopmarmu, UHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh yMEHHUH COOMIOJATh TIpaBUiIa HSKOJOTMYECKH IeJIeco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOH [IEATEIHHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS M
OKpY’KaroIel MpUPOTHON Cpellbl, OCO3HABATh OMACHOCTh BO3ACUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpeNeNnEHHbIX OpPraHMYeCKUX BeIIecTB, MoHuMass cMmbica nokasarens [IIK, moschHats Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U PEJOTBPAIIECHHS] UX BPEAHOIO BO3JEHCTBUSA Ha OpraHU3M
YeNoBeKa;

JUIs 00y4aroUMXxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370pOBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

JUIS CIeNbIX U CHA0OBUIANIMX OOYYaroOUIMXCsA: YMEHHE HCIONIb30BaTh pelbedHO-
TOUYEYHYIO cucTeMy o0o3HadueHuit JI. bpaiins ans 3anucu XxuMudeckux GopMyil.

11 KUIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHudeckas XHUMHUSD)
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOW COCTaBJISIONMIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpA, POJIM XUMHH B TO3HAHUM SIBICHUH MPHPOIBI, B (OPMUPOBAHUHU
MBIIUICHUSI U KYJAbTYPHl JMYHOCTH, €€ (YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOW st
pPEIICHUA TPAKTUYCCKUX 3aJad MW OKOJIOrM4YC€CKH 00OCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3/10pPOBBIO U IPUPOJHOU CpENIE;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAaHHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIArarollue
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aToOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBI O00BEM, BAEGHTHOCTh, OSJEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHCIIEHUS, XHMHUYECKas CBs3b (KOBaJIEHTHAs, WOHHAas, MeETAUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pEIIETKAa, TUIIBI XMMHUYECKHMX  PEakUHi, pacTBOp, DJIEKTPOJIUTHI,
HCOJICKTPOJIMTBI, J3JICKTPOJIUTHUYCCKAA AUCCOoLUaluA, OKHUCIHUTCIb, BOCCTAHOBUTCIIb, CKOPOCTbH
XUMHYECKON  peakluu, XMMHYECKOe paBHOBECHE); TEOpPUU M  3aKOHBI  (Teopus
AJIEKTPOIUTUYECKON nuccounanuu, nepuoandeckuii 3akon JI. WM. MengeneeBa, 3akoH
COXpaHCHUA MACChl BCUICCTB, 3aKOH COXPAHCHHUS U IMPCBPALICHUSA SHCPIUHU IPU XUMHUYCCKUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUA,
JeXKalmue B OCHOBC ITOHHMMAaHUA TMPUYUHHOCTH MW CHUCTEMHOCTH XHWMHYCCKHUX 5[BJ'I€HPII>1,
(hakTorornuecKkue CBEJACHUS O CBOMCTBAX, COCTAaBE, MONYUYCHUU U OE30MaCHOM HUCIOIh30BAHUU
BaXHEHIIINX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1eATeTbHOCTH YeI0BEKa;



Cc(OPMHUPOBAHHOCTh YMEHHMH BBISIBJIATh XapaKTE€PHbIE IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOLME IOHSATHS IPU ONHUCAHUM HEOPraHMYECKHUX
BEILIECTB U UX MPEBPAILECHUI;

c(OpMHUPOBAHHOCTh YMEHUU HCIONB30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHMUS
(dbopMyn BeIIECTB M ypaBHEHHUH XUMHUYECKHX PEaKIUH, CHUCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTIACIbHBIX HEOPTaHMUYCCKUX BEIIeCTB (yrapHbld Tras,
YIJIEKUCIHBIM ra3, aMMuak, raméHas W3BeCTb, Herali€Has H3BeCTb, NUThEBas COAa, MUPUT U
JpyTHe);

c(OPMHUPOBAHHOCTh YMEHUH ONpeAesATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€AMHEHUX PA3JIMYHOrO COCTaBa, BUJ XMMHUYECKOH CBSI3U (KOBaJICHTHAs, HOHHAs,
METaJIJINYECKasi, BOJOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIINYECKON PEIIETKH KOHKPETHOTO
BEIleCTBAa (aTOMHas, MOJIEKYJIIpHAs, MOHHAs, METAJJIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBopax HEOPraHUYECKUX COeIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPHHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONpEAEIEHHOMY KIIacCy/TpyIie COeAMHEHNH (IIPOCThIe BELIECTBA — METAUIbI U
HEMeTaJlJIbl, OKCH/JIbl, OCHOBAHUS, KUCIOThI, aM(OTepHbIE THAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICT Tepuomudeckoro 3akona J[. .
MeHnzeneeBa UM JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIbHYIO U
MIPOrHOCTHUYECKYIO (DYHKIINU;

cOPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh dSJCKTPOHHOE CTPOCHHE AaTOMOB
XMUMUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauueckoil cucTeMbl XUMHUYECKUX 3i1eMeHTOB J]. 1.
MeHeneeBa, HCMONB3YSl TMOHATUS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHNY, «IHEPreTHYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHMHUYECKHX OJJIEMEHTOB M HUX
coeIMHEeHMH 1o nepuoaaM U rpynnam Ilepruoguueckoi cucteMsl XUMHUYECKHX 31eMeHToB J]. U.
Menneneena;

chOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XUMHUYCCKUE
CBOMCTBa HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEP)KIaTh CYIECTBOBAHUE
FEHETUYECKOM CBS3M MEXJy HEOPraHWYeCKMMHU BEIIeCTBAaMU C TIOMOILBIO YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIL;

c(OPMHUPOBAHHOCTh YMEHMs KiIacCHU(DUUUPOBATh XMMUYECKHE PEAKIUH 10 Pa3INYHbIM
MpU3HaKaM (YHUCIy W COCTaBy pearupyrolliX BELIECTB, TEIJIOBOMY 3(ddexTy peakuuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABIATh YPAaBHEHHs PEAKLUN pa3IUYHbIX THIIOB, OJIHBIE
U COKpall€HHbIE YPaBHEHMsS peaklUi MOHHOIO OOMEHA, YUUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuy UAYT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOJIUTH PEAKLMH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca 3TUX PEaKIInii;

c(OpPMHUPOBAHHOCTh YMEHHI OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH pPeaKkluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMELIEHUS XUMHUYECKOrO0 PABHOBECHsI B 3aBHCHMOCTH OT
BHeIHero Bo3aeicTBus (mpuniun Jle [llatense);



C()OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUYECKHE IPOLECCHI, JeXkallue B
OCHOBE IMPOMBIIIIEHHOIO TOTYYEHUsI CEPHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
npeacTaBieHuid 00 OOIMMX HAayYHBIX NMPUHIMIAX U HKOJOTMUECKUX IMPOoOJIeMax XUMHYECKOro
MIPOM3BOJICTBA,

c(OPMHPOBAHHOCTh YMEHHH MPOBOMUTH BBIYHMCICHUS C HCIOIb30BAHUEM TTOHSITHA
«MaccoBasi JIoJsl BELECTBA B PAcTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B IpU XMUMHUYECKUX
peaKmmsax, Macchl BEHIeCTBA MM 00BhEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOT'O M3 YYAaCTBYIOIIUX B PEAKIMH BEUIECTB, TEIUIOBOr0 3(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MAacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJTH30BAHUS XUMHUYECKOW MOCYI0N U
1a00paTopHBIM 000pPYIOBAaHKUEM, a TAK)KE IPaBUiIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBHITIONHATH XUMHUYECKUN SKCIECPUMEHT
(pa3noxeHue TepoKcHIa BOJOpPOAA B MPHCYTCTBUM KaTalu3aToOpa, OIpPENEIEHUE Cpeibl
pPAacTBOPOB BEIIECTB C MOMOIBIO YHUBEPCATBHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOH pPEaKIMh, PEakMi WOHHOTO OOMEHa, Ka4eCTBEHHBIC pPEakKIMu Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTATbHBIX
3ajay no TtemaMm «Metamib» U «HemeTtauibl») B COOTBETCTBMM C IpaBHJIAMHM TEXHUKHU
0e3011acHOCTH MPU OOpAILEHUH C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3yiabTaThl XUMHYECKOT0 3KCIepUMEHTa B ()OpME 3almUCH ypPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBaTh BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3WPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEICTBa MacCcOBOW KOMMYHMKauuu, VIHTepHET u
APYTHX);

cOPMHPOBAaHHOCTh YMEHHH COONIONATh TMpaBHJa HKOJOTHYECKH MEIeco00pa3HOro
MOBEJICHU B OBITY M TPYJOBOH [IEATEIBHOCTH B LEISIX COXPAHEHHUS CBOErO 370POBbS M
OKpY>KaroIllel MPUPOJHON Cpeibl, 0OCO3HABAaTh ONACHOCTh BO3JEHCTBMS Ha KHUBbIE OpPraHU3MbI
OIpeNeNIEHHBIX BEIIECTB, MOHUMAasi cMbIcH mokazarens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIIICHUS U MPEIOTBPALCHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M UEIIOBEKa;

JUI. OOy4aroUIMXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbs: YMEHHME NPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIL  CIENBIX W CIAa0OBUIAIIMX OOYYAIOIIUXCSA: YMEHHE UCIONb30BaTh peIbedHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne n/m Koutpoasnbie | IlpakTnyeckue
MPOrpaMMsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTsbI pecypesI
Pa3gen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XHMHUH
[Ipenmer oprannyeckoil xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COEIUHEHUH A. 3
M. byrnepoa
Hroro mo paznery 3
Pa3pnen 2. Yraesoaopoabt
2.1 [IpenenbHbIE YraeBOAOPOIBI — aJTKaHbI 2
99 HenpenenbHble yrieBog0pObl: aTKEHBL, 5 1
aJIKaJIMEHbI, AJIKHUHBI
2.3 ApomaThdeckue yrieBoaopoabl 2
54 [IpuponHble HCTOUHUKH YTIEBOJOPOAOB U 3 1
uX nepepadoTka
HWroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:xammue oprannyeckue coelMHeHUs
3.1 Crnuptel. ®enon 3
3.9 Anpbneruapl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3pUpHI
3.3 VraeBoasl 3 1
Hroro no pazneny 13




Pa3nen 4. A3oTconepskanme opraHudecKie coeJMHeHUus

4.1 AMuHBI. AMUHOKUCTOTHL. benku 3
Hroro no pazneny 3
Pasnen S. BeicokoMoJieKy I pHbIe COCAUHEHU S

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KoJsmnyecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM ungposbie
Ne i/ P Kontpoabnble | IlpakTuueckue (uidpp )
NMPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
Pa3znes 1. TeopeTuyeckue OCHOBbI XUMHMH
Crpoenne aromoB. [lepnonnuecknii 3akoH
1.1 u Ilepuonnueckas cucremMa XUMHYECKUX 3
anemeHToB JI. 1. MeneneeBa
19 Crtpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHUYECKHE PEeaKITUU 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 Mertamnbl 6
2.2 Hewmeramnbt 9 1
53 CBs13b HEOPTAHUYECKUX U OPTAHUYECKUX 5
' BEIICCTB
Hroro no pazgeny 17
Pa3nen 3. Xumus v :KM3Hb
3.1 XUMUS 1 KU3Hb 4
Hroro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasusie | IlpakTuueckue oBpasoBaTeIbHbIE
padoTbI padoThI pecypesr
1 IIpenmer oprann4eckoi XuMuH, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpoeHHS] OPraHMYECKUX
2 coenunennii A. M. byriepoBa, e€ oCHOBHBIE 1
MOJIOKEHUS
[IpencraBnenue o Ki1accupuKaum
3 opraHudeckux BeniecTB. Homenknarypa 1
(cucremaTudeckas) ¥ TpPUBHAIBHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHM Psifg
5 MeraH u 3TaH — OpOCTEUILINE 1
IpEICTaBUTENN aIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUIIEH U NPONUIIEH — MPOCTeHIne 1
IpEICTaBUTENN AIKEHOB
8 [IpakTuueckas pabora Ne 1. «[Tonydyenue 1 1
STUJIEHA U U3yUYEHHE €r0 CBOICTB
Ankanuensl. byraguen-1,3 u
9 Metmioyraauen-1,3. [Tonydenue 1

CHUHTCTUYCCKOI'O Kay4yKa U pC3UHbI




AJIKMHEBI: COCTaB M OCOOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUH Psifl. AUETHIIEH —
MPOCTEUIINI MPEICTABUTEND ATKUHOB

11 Brruncnenus no ypaBHEHUIO XUMHYECKON
peakuuu

12 Apensl: 6eH3011 U TOIY0d. TOKCHYHOCTD
apeHoB

13 I'eneTnueckast cBA3b YIriIeBOJOPOIOB,
MPUHAJISKAINX K pa3IMYHBIM KJlaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOJIOB:

14 MIPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB:

15 MPUPOJIHBINA Ta3 ¥ MONyTHbIE He(TAHbIE ra3bl,
He(Th U NPONYKTHI €€ nepepaboTKu

16 KonTtponbnas pabota 1o pazaeny
«YTII€eBOIOPOABD)

17 [IpenensHBIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo. BonoponHas cBsi3b

18 MHoOroaTroMHbI€ CIIUPTHI: STHUIICHTIUKONb U
TIIMLEPUH

19 @deHoM: CTpOEHUE MOJIEKYIbl, GU3NYECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GopManabAErul U aleTaabAeruil.
Aneron

21 OaHOOCHOBHBIE MTpe/iebHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAsl U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHUCIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHBI, KaK

23 NPECTAaBUTENN BBICIINX KAPOOHOBBIX KUCIIOT

24 MpL1a Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnoxxHbIe 2UPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIOT. [ MIpOIH3 CIOKHBIX
3¢upoB

26 Kupsl: rugponus, mpuMeHeHHe,
OuoNoruvecKas poib )KUPOB
VYTieBopl: COCTaB, KiaccuuKarus.

27 Baxwuelinme npeacTaBuTeNu: riI0K03a,
¢bpykTOo3a, caxaposa

28 Kpaxmain u nemirono3a kak npupoaHbie
TIOJTMMEPBI
Kontponbnas pabota no pazueny

29 «Kucnopozacoaepxamiye opraHuuecKue
COCITMHCHHUS»

30 AMMWHBI: METUJIAMUH U aHUJIUH
AMHWHOKHUCIIOTHI Kak aMm(OoTepHbIe

31 OPTaHUYECKUE COCAMHCHHUS, UX
Ouonornveckoe 3HaueHue. [lentuapt

39 benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIC COCTUHCHUS

33 OCHOBHBIC TIOHSTHS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHCHHH

34 OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHECHUIA.




HJIaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTtposbHbie
padoTsI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypanus aToMOB

IIepuonnueckuii 3akoH u Ilepuonuueckas
CUCTEMa XMMHUECKUX 3yieMeHToB 1. 1.
MenpeneeBa, X CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMUYECKHX DJIEMEHTOB U UX COCAMHCHUH I10
rpymnmnam u nepuojam. 3HaueHue
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB [[.J. MeHaeneeBa B
pa3BUTHHU HAYKU

Ctpoenue BemecTBa. XUMHUYECKas CBS3b, €€
BUAbI; MCXaHU3MBbI 06p330BaHI/I$I KOBAJICHTHOM
cBs3u. Bonoponnas cBsi3b

BaneHnTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHUS

[TousiTne 0 nucnepcHbIX cucteMax. IcTuHHBIE
Y KOJUIOMJIHBIE pacTBOpbl. MaccoBas 10Jist
BEIIIECTBA B pacCTBOPE

Knaccudukanus u HoMeHKIaTypa




HCOPraHNYCCKUX coeguHeHHH. ['eneTnueckas
CBs3b HCOPTraHNUYCCKUX BEIICCTB, Pa3JIMYHbIX
KJ1aCCOB

Knaccudukanust XuMuuecknx peakiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTHMbIE PEaKIIHH.
XUMHYECKOE PaBHOBECHE

10

[Ipaktuyeckas pabora Ne 1. «Bausiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON peaKnm»

11

Dnektponutuyeckas aucconuanus. [lonarue o
BOJIOpoHOM Toka3zatene (PH) pactBopa.
Peakiiun nonHnoro oomena. I'maponus
OPTaHWYECKUX U HEOPTAaHMUECKUX BEIICCTB

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[TousaTHE 006 H1IEKTPONIN3€E PACIIABOB U
pacTBOPOB coJeit

13

KontponsHas pabora no pazaeny
«TeopeTndyeckne OCHOBBI XUMHID)

14

Mertaiubl, ux nojaoxenue B [lepuogumyeckoi
CUCTEME XMMHYECKUX 31eMenToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O6mue hu3ndeckrue CBONCTBA
METaJII0B

15

CrutaBbl METaIOB. DJIEKTPOXUMHUYECKUH PsIJL




HaHpiI)KCHI/Iﬁ MCETAJJIOB

16

XUMHWYECKHE CBOMCTBA BAXKHEUIITNX METAJJIOB
(HaTpWii, KWK, KaJIBITUH, MarHHiH,
ATIOMHHUI) U UX COETUHEHUI

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEAH U UX
COCIMHEHUI

18

XuMHYecKre CBOMCTBA IIMHKA, Kele3a U UX
COCIMHECHUN

19

[Ipaktuyeckas padora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 33714 110 TeMe
«Metamib»"

20

Hewmeramnsl, ux nomnoxenue B [leprnoanyueckoit
CHUCTEME XUMHUUECKUX 3jeMeHToB /. U.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB

21

duznueckue cBOMCTBa HEMETAIIIOB.
Amorponus HEMETAIIOB (Ha pUMepe
KHCI0poJa, cepsl, hochopa u yriaeposaa)

22

XHUMHUYECKHE CBOWCTBA I'AJIOT€HOB, CEPBI U UX
COCIMHEHUI

23

XUMHUYECKUE CBOMCTBA a30Ta, pochopa u ux
COCTMHEHUN

24

XHUMHUYECKHE CBOWCTBA yriiepoaa, KpeMHUS U
HX COeINMHEHHUH

25

[IprimeHeHre BaKHEUIIIMX HEMETAIIOB U UX
COCIMHEHUN

26

O0600111eHE U CHCTEMATH3alIUs 3HAHUH 110
Tteme «Hemetauier»y. Beraucienus no
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U




TCPMOXHUMHUUCCKUC paCLIéTLI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME 1
"Hemeramnsr"y

)8 KonTponbHas padora mo remam «MeTalute» U 1
«Hemerammb»

29 Heopranmueckue u opraHndecKue KUCIOTHI. 1
Heopranunueckue u opraHn4eckue OCHOBaHUS
AmMboTepHbIe HEOpTaHUYECKUE U

30 OpraHUYEeCKHEe COeTMHCHUS. | eHeTnueckas 1
CBSI3b HCOPTAaHMYECKUX M OPTaHUICCKHIX
BEIIIECTB
Ponb xuMuH B 00€CIIEUCHUH 3KOJIOTHYECKOM,

31 SHEPreTHYECKON U MUIIEBOM 0€30IMacHOCTH, 1
Pa3BUTHH MEIUIIHBI
[IpencraBnenust 06 0OMIUX HAYYHBIX

32 IPUHIINIAX POMBIIIIJIEHHOT'O OJTy4YEHUs 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHUATIOB

34 XuMHS U 3I0POBbE YEIIOBEKA 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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