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MHNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeboBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHON 00pa30BaTENbHON TPOrpaMMbl  CpEIHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cragaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepaiuy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNoXKeHuit «Ctparerud pa3BUTHST BocnuTaHus B Poccuiickoit
®eneparuu Ha niepuoa 10 2025 roma» (Pacmopstxenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MporpaMmbl MO XUMHUHU, K ONpPENEICHUIO
oOuielt crpaTeruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3yJbTaToB OOy4deHUss W TpeOOBaHU K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreo0Opa3oBaTeNbHON  OpraHU3alMM, SIBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXXHAT 3aBEpIIAIONIMM OSTallOM pealn3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TNpUpOJHONW cpene. Peamusyercss xumuueckoe oOpa3oBaHHe
oOyuJarolmxcs Ha YpOBHE CpeIHEro oomero oopa3oBaHusl CpeICTBAMHU yueOHOTO
npeaMera «XUMHS», COJIEpKAHWE U TOCTPOEHUE KOTOPOTO OMNpPEACIICHBbl B
nporpaMMe 1O XHMHUU C YYETOM CHEeUM(PUKU HAYKHM XUMHUHU, €€ 3HAYCHUs B
MO3HAHUU TIPUPOJBI W B MATEPHAIBHOW XW3HMU OOIIECTBAa, a TaKXKe C YIETOM
oOlIUX IeJed W TMPUHIUIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XuMusi Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAEeT 0COOYI0 POJib B
COBPEMEHHOW IUBWIN3AIMK, B CO3JaHUU HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHH HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOXKHBIMU 00JIaCTSIMU MPUMEHEHUS.



TecHo B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHUS CTalla
HEOTHEMJIEMOM YacThI0O MUPOBOM KyJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
TpyJla U SKM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3ujaTelibHasl, KaK Hayka BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHe
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBerctBUM ¢ OOMMH LENSIMH M TPUHIMIAMU CPEAHETrOo O0OIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmnaccsl, 6a30BbIi ypOBEHb
U3Yy4EHHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
OoOy4Jarommxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJIKECHHUS
00pa30BaHMsl B pa3IMUHbIX 00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeamMeTa  «XuUMHUs»  SBISAIOTCA  0a30Bble  KypChl —
«Opranndeckas xumus» u «OOmas U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4YecKor XuMuu. POpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IIPU WU3YYECHHUU
npeaMeTa 00eCHedrBaeT BO3MOXHOCTH PACCMOTPEHHSI BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOwmwas u
HEOopraHuyeckas XUMHs» c(opMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K M3YyYeHHIO Y4eOHOro wmarepuasa U 0OyCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEIENEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOW XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCMYECKOW TEOPUU CTPOEHUS OPraHuyeCKHUX
COCIMHEHUM, a Takke Ha YpPOBHE CTEPEOXMMHYECKHUX U  AJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemiecTB. CBefeHUss 00 H3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJIOPOOB /IO CIOXKHBIX OHMOJIOTMYECKH
aKTUBHBIX COEAMHEHHH. B Kypce opranudeckoil XMMHHM MOJIYYarOT pa3BUTHE
chOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKIuu.

[Togq HOBBIM yriaoM 3peHUss B TpeaMere «XuUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI HAa YpPOBHE OCHOBHOIO 001Iero o0pa3oBaHUs
TEOpEeTUUECKHil MaTepuadl U (AKTOJIOTMUECKHE CBEACHHS O BELIECTBaX U
XUMHUYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMHSDY OOy4YaromUMCSl MPENOCTaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAauYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJOTUUYECKUX MO3UIHA,
riIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIHMA JTOTO 3aKOoHAa — OT
00001IaroIIe 10 OOBACHSIONMEH U TPOTHO3ZUPYIOIICH.



Envnas cucrema 3HaHMM O BaXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKLUMAX, UX CYIIHOCTU M
3aKOHOMEPHOCTAX TMpOTEeKaHus jaonoyiHsercss B kypcax 10 um 11 kiaccos
3JIEMEHTAMH COJICP)KaHUS, HMMEIONIMMHU KYJIbTYPOJIOTHUYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aWMOCBSI3M XHUMHH C
JpyTUMHA HayKaMU, PAacKpbIBAlOT €€ poJib B IO3HABATEIBHOM M MPAKTUYECKOMU
JIeATEIbHOCTH 4YeJOBeKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpYECTBA B 00JIACTH TCOPUM U MPAKTUYECKUX MPUIOKCHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMICCTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XHMHEH, KPUTHUUECKH OCMBICIMBATH HHGOPMAIUIO U
MPUMEHATh €€ I TOMOJIHEHUS] 3HAHWM, pEIICHUS WHTEJJIEKTyalbHbIX U
AKCTIICPUMEHTAJIBLHBIX MCCIIEI0BATEIbCKUX 3a/1a4. B menom coaepkanue yaeOHOro
npeaMera «XHUMHUS» — JaHHOTO  yPOBHA  HM3YUYE€HHUS  OPHUEHTHPOBAHO  Ha
dbopMupoBaHHE y OOYUYAIOIIMXCS MHPOBO33PEHUYCCKONM OCHOBBI JUIS TTOHUMAHHS
dbumocopckux HACH, TaKMX KaK: MaTECpPHAIbHOE €IUHCTBO HEOPTraHMYCCKOTO H
OpPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTPOEHHUEM, II03HABAEMOCTh NPUPOAHBIX SBICHUA NYTEM OSKCIEPUMEHTA U
pEelICHHs] TPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU 3KOJIOTHYECKUX MpoliieM, a
TaKke Ipo0aeM cOepeKeHUsI IHEPIEeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nnaHe pemieHuss 3agady  BOCHUTAHUS, Pa3BUTUS U COLUAIM3AIMUU
OoOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TOJIXOAbl K OINPEIeICHUIO
COJICp’)KaHMsI M TOCTPOEHHUS TMpeaMeTa MpeaycMarpuBaroT (HOpMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAYEHUE s
pPa3IMUHBIX BHUJOB JEATCIBHOCTH: pelleHus TmpobjieM, IOWCKa, aHajiu3a U
00paboTku nHpOpMaUK, HEOOXOAUMBIX JIJII MPUOOPETEHUSI OMBITA MPAKTUYECKOM
1 UCCIIEIOBATEIbCKON NEATENbHOCTH, 3aHMMAIONIEH BAXKHOE MECTO B MO3HAHUU
XUMHH.

B mpakTtuke mnpenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeiHero odiiero oopa3oBaHus, MPH ONPeIeTICHUH
coAepKaTEeIbHOM XapaKTEPUCTUKHU 1IeJIe HM3Yy4eHHUsl MpeIMeTa HamnpaBICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpHU3HAETCS (POpMHpPOBAHHE OCHOB
XUMHUYECKOW HAayKH KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKOM
JIeSITEILHOCTH 4YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
MpeIMETAa SBJISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO AaHHOW TOYKE 3pPEHUS TJABHBIMH LEISIMH M3Y4YEHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 i1.) siBASIIOTCS:

e (opMupoBaHHE CHCTEMbl XHMHYECCKHX 3HAHMM KakK BaKHEHIICH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOWU



JeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W MOHUMAHUE CYIIHOCTH JIOCTYMHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

* (dopMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/AAX MO3HAHUS
BEIIECTB U XUMHUYECKHX peakiui, HEOOXOJUMBIX Uil NpUOOpETeHHUS
YMEHUH OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
MMEIOIINX MECTO B MPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHON KU3HH;

® pa3BUTHE YMEHHUI M cIOCOOOB ACSITENBbHOCTH, CBA3AHHBIX C HAOIIOJACHUEM
U OOBSICHEHMEM XUMHUYECKOIO 3SKCHEPHUMEHTa, COOIIOJEHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ 3tuMm, conepskarenbHas XapakTepUCTUKA LEJIeH U 3a7a4 U3y4YCHUs
IpeJMeTa B IpOrpaMMe M0 XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMM NPHUOPUTETAMHU B CUCTEME CpefHero ooiiero odpa3zoBanusa. CerogHs B
NpernojJaBaHu  XUMHM B OoJiblIeH  CTENMeHW OTHAETCS  IPEeAroYTeHHe
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIIAJICIOIIETO HE
HAa0OpOM 3HaHUM, a (QPYHKIUMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMU aKTHBHOI'O TOJYYEHMs] 3HAHUM W NMPUMEHEHUS] UX B PEAbHON KU3HU
JUTSL peLICHUs] TPAKTUYECKUX 3a]1ay.

B cBsf3uM C 3TUM TpW U3YYEHUH TpeaMera «XHUMHs» JIOMUHHUpPYIOIIee
3HaYEHHE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

ajanrtanusi o0yJaromMXcsi K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILEIOCS MHpA,
dbopMupOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MHPUHATUIO I'PaMOTHBIX
peleHni B KOHKPETHBIX KM3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BEILIECTBAMHU M UX
IPUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE I pPa3jINYHbIX BHJIOB
JeSITENIbHOCTH: PELIEeHUs Mpo0iieM, MOUCKa, aHajau3a U o0paboTKu MH(GOpMaLUH,
HEOOXOJUMBIX JJIi TNPUOOPETEHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKXKe JUIl OLEHKH C IO3HLHH
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJbHBIX MHTEPECOB, MHTEJJIEKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU ISl IOMCKA M aHajdu3a y4yeOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMALIUU XUMUYECKOTO COJEPKAHMS;

dbopMHpoBaHUe U pa3BUTHE Y 00YYArOIIUXCSI ACCOUMATUBHOIO U JIOTUYECKOTO
MBIIILJIEHUS, HA0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBI, B YaCTHOCTH, IMPH IUIAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydJaronmmxcss yOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ Ba)XKHOW pOJM B PEIICHHWH TJI00aIbHBIX MPOOJIEM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOMIOJHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHCHUSI TPHUPOJHOTO PABHOBECHsS, OCO3HAHHSA HEOOXOIUMOCTH OEpeKHOTO
OTHONIICHUS K TPHPOAEC M CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETCHHS OIIbITA
WCIIOJIP30BAHUS TOJYYCHHBIX 3HAHWHW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM maHe cpemHero oOmero o0pa3oBaHUs MPEAMET «XUMHU)
06a30BOT0 YPOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBEeHHO-HAYUYHbBIC
MIPEIMETHD.

OO61ee yncIo 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUH, Ha 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBanus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heienmro), B 11 knacce — 34 gaca (1 gac B Hezieno).



COAEPKAHUE OBYUEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHMHU

[IpeameT opraHn4YecKoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MarTepuangoB. Teopusi CTpPOEHUST OpPraHUYECKUX
coenuuennii A. M. bytieposa, e€ ocHOBHBIE 1TOT0XKeHUA. CTPYyKTypHBIE (DOPMYJTBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepus. XUMHYECKass CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o Kinaccu(pUKalMKM OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHMYECKUX COEIUHEHUU (CUCTEeMaTHMYecKas) W TpUBUAJIbHBIE HAa3BAHMS
BAKHEUIIINX MPEJICTABUTENEH KIACCOB OPraHUYE€CKUX BEUIECTB.

OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS] BEIIECTB M WX MPEBPAILCHUIA:
O3HAaKOMJIEHHE C 00pa3laMu OpraHMYECKHUX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAOJIOJCHHUE W
ONMKCAHKHE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILIEHUIO OPTaHUYECKUX BEILECTB
MIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psia. MeTaH U 3TaH —
MpOCTENIIne MPECTABUTENN alIKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOWMCTBA
(peakiuy 3aMelleHus] U TOPEHMs), HAXOXKICHUE B MPHUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAl. DTUIEH U NPOMUIEH —
MPOCTEUIINE TPECTABUTENN AQJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOWMCTBA
(peakuu  THAPUPOBAHUS, TATOTCHUPOBAHUSA, THUApPATALUHU, OKHUCICHUA W
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOKCTBA (peakuus nosmMepusanuu). [lomydeHne CUHTETHYECKOTro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINN TpPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakUWH TMIAPUPOBAHMS, TAJIOI€HUPOBAHMS, THApPATALUH,
rOpEeHUs), NOJyUYEHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XMMHYECKUE CBOMICTBA
(peakiuu rajJoreHUpOBaHUs U HUTPOBAHUS), OJyYEHUE U MPUMEHEHHE. 70JIy0II:
cocTaB,  CIPOCHHE,  (DH3HYECKHE H  XHMHYECKHE  CBOHCTBA  (DEaKlHH
Ta/IOr€HHPOBAHHA H HHTPOBAHHA), IOJYYCHHE H IMpHMEHEHHE. TOKCUYHOCTh



apeHoB. ['eHeTHYecKas CBs3b MEXAY YIJIEBOAOPOJAMH, TPUHAIICKAITUMU K
Pa3TUYHBIM KJIacCaM.

[IpupoaHbIe WCTOYHUKH YIJICBOJOPOJOB. IIpwpoaHBI Tra3 ¥ TOMYTHBIC
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUM, KaTaTuTH4YecKuil), nuponu3. IIpoayKTsl
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIN
yTOJIb ¥ MPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHbBIE METOJbl HM3YYECHHsS] BEIIECTB M WX IPEBPAILCHUIA:
O3HAKOMJICHHE C O0Opa3lamMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIINH
«Hepts» u  «Yromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIOT€HONIPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MOJYyUYSHHUE dTHUIICHA
Y U3yYEHHUE €TO CBOMCTB.

PacuérHble 3anaumn.

Beruuciennsi 1Mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIIMH 10 W3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKITNN).

Kucnopoaconep:xaiiue opranndeckue coeuHeHus

[IpenenbHbIE OMHOATOMHBIE CHUPTHL. MeETaHON ¥ OTAaHOJ: CTPOCHHE,
bu3nYecKkue W XHMHYECKHE CBOWCTBA (PEaKIMd C aKTHBHBIMH METaJUIaMH,
raJIOTEHOBOJIOPOAMH, TOPEHHUE), TPUMEHEHHE. BOJOpOMHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CITUPTOB. J[elicTBHE MeTaHOIa M ATaHOJIAa Ha OPTaHN3M YeJIOBEKa.

MHoOTOATOMHBIC  CHUPTHL. ODTWICHIJIUKONh W  TIUIEPUH: CTPOCHHE,
bu3nUeckue W XUMHUYECKHE CBOWCTBA (B3aWMMOJICHCTBHE CO IMICIOYHBIMH
MeTa/UlaMH, KadeCTBCHHAs pPeaKIus Ha MHOTOATOMHBIC CIUPTHI). JleiicTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue TIIuIeprHa | STUIICHTITUKOJIS.

@deHO:  CTPOCHHWE MOJIEKYJbl, (HU3NYECKUEe W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaerunbl U keroHsl.  DopManbIerul, aleTaNbAETUI: CTPOEHUE,
bu3nUecKkue U XMMHUYECKHE CBOMCTBA (pEaKIMH OKUCICHUS U BOCCTAaHOBIICHHS,
KayeCTBEHHBIE PEaKINH), TOTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (pU3MYecKne M XMMHYECKUE CBOICTBa (CBOWCTBA,
oOmue A Kiacca KUCIOT, Peakius dTepUPUKAINK), TTOJIyYCHUE U TIPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTEIU BBICIIUX KapOOHOBBIX
KHUCIIOT. MbLTa KaK COJIM BHICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxnble >(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cnoxHbIX AhupoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrrneBoael:  cocTaB, KiIacCH(pUKaNMs ~ YIJIEBOJOB  (MOHO-, JU- W
noJimcaxapubl). ['ToKo3a — MPOCTEUIUH MOHOCaXapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOWCTBA (B3aMMOJNIEHCTBHE C




ruapokcuom Meau(ll), oxkucnenue aMMmuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHME TJIIOKO3bI), HAXOXKJIEHUE B IMPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemtonos3a kKak npupoaHsie noauMmepsl. CTpoeHHe Kpaxmania U
Henono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAs PEaKIIMsI C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpPEBpallCHUN:
MpOBe/IeHNEe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEUCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKuUCIeHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBMe Kpaxmaia € HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuérHble 3anaumn.

Beruuciennsi 1Mo ypaBHEHHIO XWUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKITUN).

A3oTcoeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHrYecKkue coeauHeHus. Du3ndeckue
U XMMHYECKHE CBOICTBa aMUHOKHCIOT (Ha mpuMepe TiuiKMHA). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mpuUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAsl M TPETUYHAS CTPYKTypa OEIKOoB. XHMMHYECKHE CBOWCTBA OEJKOB:
TUAPOJIU3, ICHATypalys, KaYeCTBEHHbIC PEAKI[UU Ha OCIIKU.

DOKCIepUMEHTAIbHBIE METOJbl W3YUYEHHS BEIIECTB M HUX MpPEeBpallCHUM:
HaOJII0JICHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpaIus OCIKOB MpU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMoJIeKyJIIpHBbIE COeITMHEHH S

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUNA —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTaHUYECKON XHUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHI, TaK U MOHSATUU, SBJISIOMIUXCA CUCTEMHBIMU JJII OTIAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO01ue ecTeCTBEHHO-HAYYHBIE MOHITHS: SIBIICHUE, HAYYHBIN (PakT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIacCU(UKAIUs, TEPUOJUIYHOCTh, HAOJIOICHHUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusnka: MaTepus, DJHEpPrus, macca, aToM, DJJIEKTPOH, MOJIeKyJIa,
DHEPreTUYECKUM ypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE
BeIEeCTBA, (PU3NUCCKUE BEITMYMHBI U €IMHUITBI X U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHM3Me,
dboTocuHTE3, OHOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJIE3HBIC UCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHomorusi: NHUIIEBBIE MPOJYKThI, OCHOBBI PAIMOHAIBHOTO TIHUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XUMUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Jyi04uKa. DHEPreTuYecKre ypoBHU, TOJYPOBHH. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTalIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepunonnueckuit 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOTO 3aKoHa U [leprmoamdeckoil CUCTEMbI
xuMuueckux aneMeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHUMHYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIOXHBIX BEIIECTB IO TPYyINaM M TEpUOaM.
3HaYeHue NEePUOANUECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BHJBI XUMHYECKOW CBS3HU
(KOBaJICHTHAs] HEMOJISIpHAs W TMOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHUS KOBAJIGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH U JOHOPHO-
akIenTopHeiii). BomopomHas cBs3b. BajaeHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOIO U HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

ITonsitue o nucnepcHbix cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 1071 BEIIECTBA B paCTBOPE.



Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTHyeckass CBSI3b HEOPTraHMYECKUX BEIECTB,
MPUHAIJICKAITUX K PA3JIMYHBIM KJIaCcCaM.

Xumuueckas — peakuusa. Kiaccudukanums  XMMHUYECKMX — peakuuid B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPaHEHMS U MPEBPALICHUS SHEPTUHU [IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHYECKOoe paBHOBecue. DaKTOpbl, BIHSIOIINE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTryeckas auccornyanusa. CuibHbIE B ciiadble 3aeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEMIECTB M HX MpPEeBpalllCHUN:
neMoHcTpanus tabnui «Ileprogudeckas cucrema XuMHUecKux diaementoB /1. U.
MeHnieneeBay, U3ydeHUE MOJEIEH KPUCTAUIMUYECKUX PEMIETOK, HAOIIOJICHHE U
OMMCaHUE JIEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECIECHUE CPEJIbI PACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIMKATOPA, PpEaKUUH HOHHONO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKIINI.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM UHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHl C HCMOJIB30BAHUEM TMOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMmepe
KHCJIOpOa, cephl, hochopa u yriepoaa).

XVMMHUYECKHE CBOMCTBAa BaXXKHEUIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
dbochopa, yriepoga WM KpEeMHHMs) W HUX  COCIMHEHUH  (OKCHJIOB,
KHCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHnEe BaXXHENIIINX HEMETAJIOB U UX COCIUHECHUM.

Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucreMe XMMUYECKUX
anemenToB JI. . MenneneeBa. OCOOGHHOCTH CTPOCHHS SJIECKTPOHHBIX 000JOUEK
aToMoB MeTauioB. O6mme (usudyeckue cBoiictBa MeTawioB. CIlaBbl METAJJIOB.
DIEKTPOXUMHUYECKUIN P/l HAMIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mume crmocoObl momydeHus: MetauioB. [I[puMeHeHne MeTaljioB B OBITY U
TEXHUKE.



OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUM:
M3YUYCHHE KOJUICKIMU «MeTamibl U CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAJILHBIX 3a/1a4, HAOJIOJCHHWE M OMUCAHUE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérusle 3amaun.

PacuéTtel Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOeCriedeHUH SKOJIOTHYSCKOM, SHEPreTHYSCKOM M THUIIEBOU
0e30macHOCTH, Pa3BUTHH MEAUIHUHBL. [lOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBiennst 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO
MOJTy4YE€HUS BaXKHENIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEWUIIHNE CTPOUTEIbHBIC
MaTrepuaiabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl s JIEKTPOHUKHA, HAHOMATEpPHUAIIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMHSIT U 3I0POBBE YEJIOBEKA: IPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia O€30MaCHOT0 UCIOJIb30BaHUS MPENApaToB OBITOBOM XUMHUHU
B IIOBCEHEBHOM KU3HU.

MexnpeamMeTHbIE CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€H MpU  U3yYeHUH oOmied u
HEOpraHU4ecKorl XuMuU B 11 Kiacce OCyIEeCTBISAETCS 4yepe3 UCHOJIb30BAaHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHM, TaK ¢ TOHATHH, SBISIOMIUXCS
CUCTEMHBIMHU JUIsI OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DakT, TrUMoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJIUYHOCTh, HAOIIOECHUE,
DKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusuka: MaTepus, SJHEPrUsl, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (DU3UYECKUE BEIIMYUHBI U €IUHUIBI X
MU3MEpPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, OSKocHcTema, Ouocdepa, MaKpo- W
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOTAaeMbIe, TOTLINBO,
peCypChl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METALTYPIrus, ITPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPUANIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJACTBO, MHUIIEBAs



IMPOMBINIJICHHOCTD, (bapMaLIeBTI/I‘IeCKaSI IMPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IIPOMU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCpHUaAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOIHH.



I[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMKWHU
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
oOy4YaromMuMHUCs TporpaMM CcpeaHero oOiiero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeJMETHbIM U MpeaMeTHbIM). HaydHo-Meroanueckold OCHOBOW  JUis
pa3paboTKH TUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHUS MPOTPAMM CpPETHEro OOIIEero
00pa30BaHUs SBJISIETCS] CUCTEMHO-JEATEILHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XUMHs» Ha YPOBHE CPEAHETO
oO1iero 00pa3oBaHusl BBIJICTICHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIUMHUCS POCCUHUCKON TPaKTAaHCKONW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHHIO;

HAJIMY1E MOTUBAIIMH K O0yYECHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUECKHUX TPAAUIINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh MU CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yCTAHOBKAMH, MNPUCYIIUMH 1I€JIOCTHOU
CHCTEME XMMHUECKOT0 00pa30BaHMs;

HaJIMYHE MTPABOCO3HAHUS YKOJOTHIECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMHUsS» JOCTUTAIOTCA B
€MHCTBE YYEOHOM U BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOrO TPaKAaHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWIaMH  TMOBEACHUSA,  CIIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOITO3HAHMS, CaMOPa3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHUSI JIMYHOCTH
o0y4Jarommxcs.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTra «XUMHUS»  OTpa)karoT
c(OpMHUPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpaxIaHCKOTr0 BOCIIMTAHMS:

OCO3HAHMS 00YYaIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTU TP CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYCOHBIX W TMO3HABATEIbHBIX 3aJlay, BHITIOJHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUJIOB YUYEeOHOU A TENbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOIO OTHOLICHUS K HWCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAJIbHBIX  IOHCKOB,
MIOCTOSTHHOT'O TPYyJa YYEHBIX U NPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJY4YEHUU U MOCIEAYIOUIEM
aHanu3e WHQPOpPMAIUU O MEPEJOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBECHNUS,

CIIOCOOHOCTH OTICHUBATH CUTYAIlUH, CBI3AHHBIC C XUMUYCCKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBapHIICH ¢
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME TOCIEICTBUU ATUX
MOCTYTIKOB;

4) popMupoOBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 310poBOrOo M Oe3omacHOro oOpasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3710POBbIO;

coOto/ieHus1 TpaBui Oe30MacHOro oOpalieHus C BellecTBaMu B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAaHMSI UEHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIE0BATEIbCKOM
JESATEIbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHJIAX
JIEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMdHOTO POJa, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;



YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu M peanu3alri COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUU, UHTEPECOB U
MOTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:

AKOJIOTMYECKH I1€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK HCTOYHHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MMOHMMAaHMS TJIOOAJIBHOTO XapaKTepa JKOJOTHMYECKHUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOTHON U COITUATIBHOM CPEIbI;

OCO3HAHHMSA HEOOXOAUMOCTH MCIIOJB30BAHUSA JIOCTHIKCHUM XUMHHU JIJIS
pELIeHUsT BOMPOCOB PaIllMOHAIBHOTO MPUPOIOIOIL30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIUX BPEI OKPYN aLIEH
MIPUPOJIHON Ccpejie, YMEHHSI IPOTHO3UPOBATh HEOJIArONMPUITHBIE KOJIOTHYSCKHUE
MOCJIE/ICTBUSA MPEANPUHUMAEMBIX JEUCTBUM M TPEAOTBPAIATh UX;

HaJU4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OIIBITA JIESITETLHOCTH HKOJOTMYECKON HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHSl AaKTHUBHO HPOTUBOCTOSITH HACOJIOTHU
xemodoOunu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU Kak HayKd, OCO3HaHUS €€ poJiu B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYyYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeCTaBlIeHUs] 00 OKpY’XKarollleM MHUPE Kak O €JUHCTBE MPHUPOJBI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH NPoOJeM COXpPaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAYMUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3AlMU: B €€ TYMaHUCTUYECKOW HANpaBJICHHOCTH WM BaXHOHW pOJU B
CO3JIJaHUM HOBOW 0a3bl MaTepUaJbHON KYJIbTYPBI, PEIICHUHU TJI00ATBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTUS UYEJIOBEUYECTBA — CHIPbEBOM, YPHEPIETUUECKOM, MUIIEBOU U
AKOJIOTMYECKON Oe30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICUCHHH YCIOBHUI
YCIICITHOTO TpyJa MW JKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro YjieHa
00II1eCTBA;

€CTECTBCHHO-HAyYHON TI'pPaMOTHOCTH: TOHUMAHHUSA CYIIHOCTA METOJIOB
MTO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMbIe 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa H
MIPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C €0 TIONyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K TO3HAHUIO U UCCIEA0BATENIbCKOM IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax npodeccruoHaIbHOMI

NEATEINBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO MpeaMeTa «XuMUus» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE IS dbopMHpOBaHUA  MHPOBO33PEHHUSI  OOYyyarOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHbIE MOHSITHUS, OTPaXKAIOIINE
[EJOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHeNU(HUKYy METOIOB TO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOLECC, CUCTEMA, HAYyYHBIH (DAaKT, MPUHIIUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHE);

yHHUBEpCcajbHble yueOHbIE JIEHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIE,

PETYISATUBHEIC), 00€eCIIeUnBaIOIIINE dbopMHpoOBaHUE GYHKIIMOHATBHOU
I'PaMOTHOCTH M COITHAIbHOM KOMIICTCHITMH O0YyYarOIINXCS;
CITOCOOHOCTB oOyyJarommxcs HUCIIOJIL30BATh OCBOECHHBIE

MEXIMCIHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJIbHBIC YUeOHBbIC
JICUCTBHUS B IIO3HABATEIbHON U COLMAIIBHON ITPAKTHUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMU
JICCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH MO3HABATEJIbLHBIMH
NefCTBUAMM:

1) 6a3oBbI€e JIOrHYECKHE 1eHCTBHUS:

CaMOCTOATETLHO  (OpMyNIHpPOBAaTH W AKTyaIM3UPOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeHsATh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JTOTMUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSITUA W yCTAHABIMBATh MX B3aMMOCBSA3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU [JJIs KiIacCU(PUKalMKM BEIIECTB U
XUMHYECKUX PEaKIIN;



yCTaHABJIMBATh TMPUYUHHO-CICJACTBEHHBIC CBSI3W MEXKIY H3y4aeMbIMHU
SIBIICHUSIMU;

CTPOUTh JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEUUS B pacCMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJBI U 3aKIIOUEHUS;

NPUMEHSTH B IMPOIEcCe MO3HAHUS, UCIOJIb3YEMble B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIEC MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmysa, YypaBHEHHE XUMHUYECKOM
peakiuuu — TpU PEHIeHUH Y4YeOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIIbHBIE TPEICTABICHUS JJIS BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB MU3y4YaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbI€e HCCIeI0BaTEIbCKUE 1eCTBUA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHHS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(GbopMyITUPOBATH MENN U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOATENIBHOTO TUIAHUPOBAHUS W  MPOBEIACHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOJIOAATh 3a XOJI0OM
MpoIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh
0000I1IEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITb 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATeIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3a7ady, NPUMEHCHHIO Pa3IMUHbIX
METOJIOB TTIO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauK (HAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpXaHUs, CIPaBOYHbIE I[OCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
Mpe/ICTaBIICHNUS, KPUTUYECKHU OLICHUBATh ed JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTb;

bopMyIUpOBaTh 3aMpPOCHl U MPUMEHSITH PA3IMYHbIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIMHA, HEOOXOAUMON JJIS BBITIOJMHEHUS Yy4YEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT KCHOJIB30BAHMS HHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  TPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);



UCIIOJIb30BaTh HAyYHbIA A3BIK B KAyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON HHPOpMalMe: NpPUMEHSITh MEXIpeIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, aO0OpEeBUATYPbI, HOMEHKJIATYPY;

UCIIOJB30BaTh U INPeoOpa3oBbIBaThb 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA
HaIJIAIHOCTH.

OBiageHne yHMBepCaIbHBIMH KOMMYHHUKATHBHBIMHU AEHCTBUAMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TeMbI B XOJI€ AMAajora U/Miu
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OpPMYJIUPOBATH CBOM  IPENJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3CHTALMEN PE3yIbTaTOB ITO3HABATEJIBHOM JEATEIBbHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMMU MPH BBIITOJIHEHUH
XMMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOMICTB
U3y4aeMbIX BEILIECTB, pealu3aliy y4eOHOro MpoeKTa U (GOopMyJIUpPOBaTH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBENEHHBIX HCCIEAOBAHMM IMYyTEM COTJIACOBAHUS MO3ULUHN B
X0J1e 00CYKICHHSI 1 0OMEHA MHEHUSIMU.

OByaeHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1eHCTBUAMMU:

CaMOCTOATEJILHO IUIAHUPOBATh M OCYIUECTBISATH CBOKO ITO3HABATEJIbHYIO
JeATENbHOCTh, ONpenensis €€ Uead M 3aJaud, KOHTPOJUPOBAaTh M 10 MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeéMblii ajJrOpUTM JIEUCTBUM MpHU
BBINIOJIHEHUH YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Hauboiee
3G (deKTUBHBI crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH NEATENBHOCTH Ha OCHOBE CaMOAHaJIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  NPEACTAaBICHUM O XHMHYECKOM  COCTaBIISIONISH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TMO3HAHUM SIBIICHUI
npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS IPAKTUICCKUX 337129
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATHS (XUMUYECKUN DJIEMEHT, aToM, SJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTD, XUMUYECKasI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIE€HHas), MOJb, MOJSIpHas



Macca, MOJISIpHbIH 00BEM, YIJIEpOJIHBIN CKelleT, (YHKIMOHAIbHAsI TpyIIa,
pajuKall, U30Mepusi, U30MEPHI, TOMOJOTUUECKUN Psiji, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJ U a30TCOJEp)KAIMEe COCIUHECHHS, MOHOMEp, MOJHMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsi CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH $3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE MOHUMAaHUS TPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PaKTOIOTMUECKHEe CBEIACHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH WU
0€30MacHOM HCIIOJIb30BAHUU BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JAEATETbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUU BBISBISATH XapaKTePHbIE TMPU3HAKUA TOHSITHH,
yCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIONIUE TOHSTHS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHMYE€CKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHHMIA HCIIOJH30BAaTh XMUMHUYECKYH) CHMBOJIUKY IS
COCTaBJICHHUSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyJl OpraHMYECKMX BEIIECTB W YPaBHEHUH XUMHUYECKUX pPEaKIHii,
M3TOTaBIIMBaTh MOJIEM MOJIEKYJ OPTaHMYECKHUX BEIIECTB ISl WITIOCTPALIMU UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIaccy/Tpynne CcoeIuHeHuM (YriaeBOJOpPOJbl, KHUCJIOPOA U a30TCOJepikKaIiue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHbIC COEAUHEHHUsI), JaBaTh UM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIE
Ha3BaHUs OTACJIBHBIX OPraHWYECKUX BEHIECTB (ITWICH, MPOIWICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpPUH, (HEeHoJ, (hopMalabIeruj, aleTalbJeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJICMHOBAsI KUCIIOTa, CTeapUHOBAs KUCJIOTA, IIFOK034,
bpyKTO3a, Kpaxmal, eJIJIt0JI03a, TIUIHH);

chOpMHUPOBAHHOCTh YMEHHs OIpPEACNATh BHABl XMMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHHM  XapakTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKue M XUMUYECKHE CBOWMCTBA THUIMYHBIX NPEJICTABUTENECH pPa3TUUHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, MPOIUJIEH, alleTUJIeH,
oyramuen-1,3, mermnOyraauen-1,3, OSH30J, METaHOJ, ITaHOJ], STHUJICHIJIMKOJb,
TIIALEPUH, (EHOJ, aleTalbJIerul, MypaBblHAas W YKCYyCHasi KHCJIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0NI03a, AMHHOYKCYCHAsI KUCII0Ta), WIUTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b M@Ky HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;



c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOTO
Chlpbs  (HEQTb, NTPUPOAHBIA Ta3, Yroiib), CHOCOOBI HUX TMEpPepadOTKU U
MPAKTUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA MM MPOIYKTa
peakiuu MO H3BECTHBIM Macce, O00BbEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEI[ECTB WJIU MPOAYKTOB PEaAKIINH);

chOpMHUPOBAHHOCTh YMEHHMM BIAJIETh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XUMHUU MIPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOCIIUPOBAHUE),
WCIIOJIb30BaTh CUCTEMHbIE XHMHWYECKUE 3HAHUS JJIA T[PUHATUS PEUICHUWd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIATh MPAaBUIIA TIOJIb30BAHUS XUMHUUECKOU
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBmia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO J1AOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATb M BBINOJHATH XUMHUYECKUU
AKCHEPUMEHT (TIpEBpAIEHUS OPraHUYECKUX BEIIECTB MPU HArpEeBaHUHM, MOTyUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEAKIIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalusi OEJKOB MpPHU HArpeBaHUM, IIBETHHIE PEaKIUH OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKM O€30MaCHOCTH TMpu OOpamieHuu C
BEIIECTBAMH U J1aOOpPaTOpPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEPUMEHTa B (OpME 3aluCU YpPaBHEHUN COOTBETCTBYIOUIUX
peakiuit u GopMyIHPOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XHUMHUECKYIO
uH(pOpMAIMIO, TMOJy4yaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
nHopmaru, UuTepHeT u apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIIOAATh  MpaBuja  JKOJOTUYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY U TPYIOBOM JESATEIBHOCTH B UEISIX
COXpPaHEHHSI CBOETO 3[I0POBbS U OKPYKAKOIIEH MPUPOIHON CpEabl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KWBBICE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHKUMAasi cMbici mokasarens [IJIK, mosicHaTh Ha mpuMmepax CrocoOBbI
YMEHBIIICHUSI W TMPEAOTBPAllEHUsT KX BPEIHOIO BO3ACHCTBHS Ha OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHYECKUX SBJICHUM;

JUISL CIENBIX H  CHA0OBHUIANIMX OOYyYaroUmuXcsi: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins s 3anmvMcu XUMHYECKHX

bopmy.



11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas v HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIFOIIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TO3HAHUU SIBJIICHUM
Opupoabl, B (OPMUPOBAHMM  MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a/1au
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHONIIEHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKUX  3HAaHWI, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEMEHT, aToOM, HM30TOI, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJla, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNINYECKas, BOJOPOIHASA ), KpUCTAININUECKasl pEelIETKa,
TUMBl XUMHUYECKUX  PEAKUUWA, PacTBOP, DJIEKTPOJHUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALIUAS, OKHUCIUTEIb, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKON peaklnH, XUMUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconuannu, nepuonnuecknit 3akon [[. M. Menneneesa,
3aKOH COXPAHEHUs MacChl BEIIECTB, 3a4KOH COXPAHEHUS W MPEBpaAICHUS YHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHE B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMMMUYECKUX SIBJICHUM, (PAKTOJOTMUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJIb30BaHUU BAXKHEUIIIUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JIEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBISTH XapaKTEepHbIE MNPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYH) CHMBOJIUKY ISt
cocTaBieHuss (HOpMyJa BEIIECTB M  ypPaBHEHUM XUMUYECKUX  PEaKIIUH,
cuctematuueckyto HoMeHkinarypy (IUPAC) u TpuBuangbHbie Ha3BaHUSI OTIEIbHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETAIIEHAS! U3BECTh, IUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPENEIATh BAJEHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM
CBs3U (KOBAJIEHTHAs, HOHHAS, METAJUIMYECKAs, BOJOPOJHAsA) B COEAMHEHUSAX, THII
KPUCTAJUIMYECKONW PEMIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJIEKYJIspHas,
MOHHAas, METAJIMYECKAs1), XapaKTep CpeAbl B BOJHBIX paCTBOPAaX HEOPTraHUUYECKUX
COCJIMHCHUN;



c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBJIIMBAaTh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OINpeAeIEHHOMY KJacCy/TpyIine
COCJIMHEHUHN (MPOCTHIE BEIIECTBA — META/UIBl U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenpeneeBa u JEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, OObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIINU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snmemeHToB JI. M. MenpaeneeBa, WCIOAB3ysl MOHATUSA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHYECKUX BJIEMEHTOB U UX COCIMHEHUI
10 nepuoaam u rpymnmnam [lepuoguueckon cucteMbl XUMUYECKUX di1eMeHTOB /1. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MMOATBEPKAATh CYIIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXIAY HEOPraHHMYECKHUMU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY UM COCTaBy pPEArupylollux BELIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTHU
peaKklny, yYaCTUIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTaBJISITh YpPABHEHUS PEAKIMN PpPa3IUUHBIX
TUIIOB, TIOJTHBIE U COKpaIIEHHBIEC YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLINE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHMM  PacKpbhIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ATHUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (npuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTepU30BaTh XHWMHUYECKHE IPOIIECCHI,
JeXKalMe B OCHOBE MPOMBIILIICHHOTO MOJIyYEHUS CEPHOW KHCIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOIMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHUEM
MOHSATUSI «MAacCcOBasi JIOJIsl BELIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUW Ta30B



pU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU O00BEMY OJHOIO U3 YyYAaCTBYIOIIHUX B PEAKIMU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUN COOIOIATh MpaBUIIa MOJIb30BAHUS XUMHUYECKOU
NOCyJIOl ¥ J1a0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpalieHHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBHIMOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUM IJIAHUPOBaTh M BBIIOJHATH XUMUYECKUIl
HKCIEPUMEHT (pa3yioKeHHE MEepOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aropa,
ONPEJICICHNE CpEAbl pPAacTBOPOB BEIIECTB C IIOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklivu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha Ccyibdar-, kapOboHaT- H
XJIOPU/I-aHUOHBI, HA KaTUOH AMMOHMSI, PELIEHUE HKCIIEPUMEHTAJIbHBIX 3a/ad I10
temam «Metamibs» U «HemeTamisl») B COOTBETCTBUM C NPaBHJIAMU TEXHHUKHU
0e301MacHOCTH pU OOpaIllEeHUH C BEUIECTBAMH U JJAOOPATOPHBIM 000pYyIOBAaHUEM,
OPEICTaBISTh PE3yJbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX DPEAKIHA U (POPMYIHMpPOBATH BBHIBOABI Ha OCHOBE
ATUX PE3YIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3HPOBATH XUMHUYECKYIO
MH(pOpPMAIMIO, IMOJIyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpYyTuX);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMIOAaTh  TpaBUjia  AKOJOTHYECKHU
1[€J1€CO00pa3HOro TMOBEJIEHUS B OBITY MU TPYIOBOM JEATEIBHOCTH B UEISAX
COXpaHEHHUs! CBOEro 3/I0POBbSl U OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0CO3HABATH
OMMACHOCTh BO3ACHCTBUS HA KMBBIE OPTaHU3MBbI ONPEICIEHHBIX BEILIECTB, TOHUMAS
cmbicnt mokazarenst IIJIK, moscHAT, Ha mpuUMeEpax CHOcOObl yMEHBIICHUS H
MPeIO0TBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTraHU3M YE€JIOBEKa;

JUIsl 00yYaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMHM 3JI0POBbS: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIENBIX M ClHa0OBUIANIMX OOyYarouuxcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kontposbnbie | IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4eCKOM XMMHHU

[Ipenmer opranndeckoit xumuu. Teopus
1.1 CTPOEHHsI OPTAHNYECKUX COCUHEHUH A. 3 0 0
M. byrneposa

Uroro no pazneny 3

Paspnen 2. Yriesoaopoanbl

2.1 [IpenenbHbIe YIiIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 |
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTH4ecKue yrieBOa0POIbI 2
24 [IpupoaHbIE HICTOUHUKH YITIEBOJIOPOIOB U 3 1
uX nepepadoTKa
Wroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBoasl 3 1

Uroro no pazgeny 13




Paznen 4. A3oTcoaeprkaniue opraHnyeckue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Uroro no pazneny 3
Pa3znen 5. BoicokomoJieKyJISIpHbIE COeIUHEHUSA

5.1 [Mnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoJsn4yecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/ P Kontpoabnbie | IlpakTuueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/bHbIE
padoThI padoTbl
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepunonnueckas cucremMa XUMHYECKUX 3
sneMenToB [. 1. Menneneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
’ BEILIECTB
1.3 XHUMHUYECKUE PEAKLINN 6 1 1
Uroro no pazgeny 13
Pa3pnen 2. Heopranmueckasi Xumust
2.1 Mertansl |
2.2 Hewmeranisl 1 1
)3 CBs13b HCOPTAaHUYECKUX M OPTAHMYECKUX )
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jara
U3y4YeHHus

JIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COECIMHEHUI.
IInacTmaccel, KaydyyKHy, BOJIOKHA

03.09.2024

Teopust cTpoeHUs] OpraHUYECKUX
coenquuenuit A. M. bytieposa, eé
OCHOBHBIC ITOJIOXKECHUA

10.09.2024

[IpencraBienue o knaccudukanuu
opraHuyeckux BemlecTB. Homenkinarypa
(cucremaTuyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUsI OPraHUYECKUX BEIECTB

17.09.2024

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH Psif

24.09.2024

Mertan u 3TaH — npocTenIme
MIPEICTABUTENH AJTKAHOB

AJKeHBI: cOCTaB U CTPOCHHC, CBOMCTBA

OTUieH U IPONUIEH — IpocTeiine
IIPEACTABUTENN AJIKEHOB

[TpaxTuueckas padorta Ne 1. «Iloxyuenue
ATUJIEHA U U3YyUYEHHUE €TO CBOMCTB

Ankanuensl. bytaauen-1,3 u
meTtunoytaauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyKa U pe3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMS,

10 TOMOJIOTHYECKUHN Psii. ALETHIIEH —
MPOCTEUIINN MPEJICTABUTEIb aJIKUHOB

1 Belunciienys o ypaBHEHUIO XUMHAYECKON
peakuuu

12 Apensl: 6eH301 ¥ ToyoJl. TOKCHYHOCTh
apeHoB

13 ['enernyeckas CBsI3b yII€BOIOPOIOB,
IIPUHAUIEKAIMX K PA3JIMYHBIM KJIaccaM
[TpuposHbIE UCTOUHUKH YTIIEBOIOPOAOB:

14 NPUPOIHBII ra3 v MOMyTHbIE HePTIHbIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[TpuposHbIE HCTOUHUKH YTIEBOLOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIE
rassl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KoHnTtponbHas paboTta mo pazaeny
«YTIeBOgOpOABD»Y

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

13 MHOroaroMHsle CIUPTHL: TUICHIIIUKOIb U
[JIMLEPUH

19 deHo: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpreruasl: GopmManbaerui u
aneTanbaerul. AleTOH

71 OHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [Tpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAas KHCJIOTHBI, KaK

23 MIPEICTABUTENH BBICIITUX KaPOOHOBBIX
KHCJIOT

4 Mpbu1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ASHCTBHUE
CrnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢hupoB

%6 Kupsr: runiponus, NpuMEeHEHHE,
Ouonoruyueckas pojb KUPOB
VYrieBoabl: cocTaB, KiIacCUPUKAIUS.

27 Baxwueriue npencraBuTenu: riroKo3a,
bpykTo3a, caxaposa

73 Kpaxman 1 nemitono3a Kak IpupoaHbIE
MOJIMMEPHI
KonTponbhas pabota mo pazueny

29 «Kucnopoacoaepxane OpraHu4ecKre
COEIUHEHU S

30 AMUWHEBI: METHJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

31 OpTraHUYECKHUE COCAMHEHUS, UX
ouosnornyeckoe 3Hauenue. [lentuasl

1 benku kak npupoaHbie
BBICOKOMOJICKYJIIPHBIE COSTUHEHUS

1 OCHOBHBIE TTIOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COCAMHEHUI

34 IIpeamer opraHn4ecKon XuMuu, eé




BO3HHUKHOBCHHC, Pa3BUTHEC U 3HAUCHUC

03.09.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHyeckne
padoThbI

Jlata
HU3yYCHUS

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTypamus aToMOB

[Tepuonnueckuii 3akoH u [lepuonnueckas
CHCTEeMa XUMHYEeCKuX dneMeHToB Jl. W.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEMHEHUH 10
rpynmnam u nepuojam. 3HaueHue
NEPUOANYECKOTO 3aKOHA M CUCTEMBI
xumudeckux dnemenToB .. Meneneesa B
pa3BUTUU HAYKH

Ctpoenue BelecTBa. XUMUYECKAs CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBsi3H. BogopoaHas cBs3b

BanenTHOCTB. DNEKTPOOTPULIIATETBHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHHS

IToustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa




HEOPraHWYECKUX coeNMHEeHUM. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanus XuMHUeCKUX peakIuii B
HEOPraHUYECKOM M OPraHNYECKON XHUMUHU.
3aKOH COXpaHEHUs MacChl BELECTB; 3aKOH
COXPaHEHHUS U IPEBpAIICHUs SHEPTUU TPU
XUMHYCCKUX PCAKIUAX

Cxopoctb peakiun. O6paTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[TpakTtrueckas padora Ne 1. « Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIIHI»

11

DnexTponuTHyeckas qucconuanus. [lonstue
0 BOJIopo/iHOM Toka3atene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHUYECKUX U HEOPraHMYECKUX BEIIEeCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIHHEIC
peaxiuu. [Tonsitie 00 anmexTponnze
pacIUIaBOB U PacTBOPOB COJIEH

13

KontposnbHas paboTa no pazaeny
«TeopeTnyeckre OCHOBBI XUMHUH»

14

Mertauibl, ux noyioxenue B [lepruoanueckoi
cucTeMe XUuMHUYeckux snemenToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O61me (hruznyeckre cBoOMcTBa
METaJIJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s
HaIpsHKeHUH METAIIIIOB




16

XUMHYeCKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATpUH, KalIuil, KalnbIUil, MarHui,
ATIOMUHHN) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COCIMHEHUN

19

[Ipaktuyeckas pabora Ne 2. "Permenune
9KCHEPUMEHTANIbHBIX 33714 110 TeMe
«Mertamiby»"

20

HemeTamiel, ux IOJIOKEHHE B
[Tepuoanueckoii cucreMe XUMUYECKHUX
sneMmenToB . 1. Menneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue CBONCTBa HEMETAIIIOB.
AJUTOTpOTIUS HEMETAUIOB (Ha IpUMeEpe
KHUCI0poJ1a, cephl, (hocdopa u yrieposaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U X
COCIMHEHUI

23

XuMuYecKue cBoKcTBa a3oTa, hocdopa u ux
COCIMHEHUI

24

XHWMHYECKUE CBOMCTBA yIIepoaa, KpEMHUS U
UX COeIUHEHUN

25

[IprMeHeHre BaXKHEHUIIUNX HEMETAJIOB M X
COEIMHEHUN

26

O0001IeHre 1 cucTeEMaTU3alus 3HAHUH 110
Teme «HemeTamne»y. Berauciaenus mo
YpPaBHEHUSM XUMHUYECKUX PEAKIIUNA U
TEPMOXUMHUYECKHUE PACUETHI




[IpakTuueckas pabora Ne 3. «Pemienue

27 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TEME 1
"Hemeraisr"»
KonrtponbHas padora no remam «MeTasuiby

28 u «Hemeramney/Beepoccuiickas 1
IIpOBepoYHas paboTta

9 Heoprannueckne 1 OpraHn4ecKue KUCIOTHI. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmpoTtepHble HEOPraHU4ECKUe 1

30 opraHuueckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posib xuMuu B 06ecrieueHnH 3K0JIOTHYECKOii,

31 SHEPreTUYeCKON U MUILEBOI 0e30macHoCTH, 1
pa3BUTUU MEINULIUHBI
[IpencraBnenust 006 0OIMIKMX HAYYHBIX

32 IIPUHLIAIIAX IPOMBIIIIEHHOTO M1OJIy4EHHUS 1
BaXKHEUIIINX BEIIECCTB

33 UYenoBek B MUPE BELECTB U MATEPHATIOB 1

34 XuUMUA U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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