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HNOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o XMMHH Ha ypOBHE CpelHEero ooiiero oopasoBanus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHs (eaepalibHOH 00pa30BaTeIbHOM MPOTPaMMBI CPEIHETO
obmero o6paszoBanus (POII COO), mpencraBinenHbix B DeaepanbHOM TOCYAapCTBEHHOM
obpazoBatensHoM ctanaapte COO, ¢ yu€tom Konmenuu mpenogaBaHusi yueOHOro HpeameTa
«Xumus» B o0pa3oBaTelbHBIX opraHu3anusax Poccuiickoit ®Denepanuu, peanu3yoOmux
OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BUTHA
Bocniutanuss B Poccuiickoii ®epepanuum Ha nepuox go 2025 roma» (PacnopsbkeHue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JOB K pa3paboTKe MHporpaMMbl 0 XUMHH, K ONPEICICHHIO O0Omen
CTpaTteruu 00y4YeHHsl, BOCIIUTAHUS U PA3BUTHUs 00YUYaIOIIMXCS CPEJCTBAMU y4eOHOTO MpeameTa
«Xumus» s 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUIIM KOHLENTyajbHbIE MOJOXKEHHUS
OdI'OC COO o B3aMMOOOYCIIOBICHHOCTH II€JICH, COJAEp)KaHUs, PE3yJIbTaTOB OOYUYCHHS H
TpeOOBaHUH K YPOBHIO MOJArOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHMe, TMOJydyaeMO€ BBITYCKHHKaMU  00111e00pa3oBaTeNIbHOM
OpraHM3aliy, SBISETCS HEOThEMJIEMOW 4YacTblo HUX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBepIIAIONIMM JTallOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, NPUCYIIUX IEJIOCTHON CHUCTEME XHUMHYECKOTO 0O0pa3oBaHus. ODTH I[EHHOCTH
KacaroTcsl MO3HAHMS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBEeKa, a TakKKe DKOJOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO U
npUpoaHoH cpeze. Peanusyercs xumuueckoe o0pazoBaHue 00y4aroUIMXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUsl CPECTBAMH y4eOHOTO MpeamMeTa « XUMHUs, COJAEPKaHHe U MOCTPOCHUE
KOTOPOTO OMpEJENIeHbl B TMporpaMMe MO0 XHMHUHU C y4ETOM CHenu(pUKd HayKd XUMUHU, €&
3HAuYEHUs B MO3HAHUU MIPUPOJIBI U B MATEPHUATLHOM JKU3HH OOIIECTBA, a TaK)Ke C yIETOM OOIINX
uenel U MPUHIIMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COO0YI0 pOJib B COBPEMEHHOM
[UBUIIN3AIMY, B CO3/IaHUM HOBOW 0a3bl MaTepHanbHOW KynbTypbl. OHA BHOCHT CBOW BKIAJ B
(dbopMUpOBaHHE PANIMOHAIIBHOTO HAYYHOT'O MBIIUICHHUS, B CO3J]aHHUE I[EIOCTHOTO MPEACTABICHUS
00 OKpy»XarolieM MHUpe KaK O €IUHCTBE MPUPOABI U YelOBeKa, KOTopoe GOpMHUPYETCS B XUMHH
Ha OCHOBE NOHMMAaHUs BELIECTBEHHOI'0 COCTAaBAa OKPYXAIOLIETO MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00JIaCTIMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JpYI'MMHM €CTECTBEHHbIMH HAyKaMM, XHUMHUS CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOW KYJIBTYphL, HEOOXOOUMBIM YCIOBHEM YCIEHIHOTO Tpyda H
KU3HU KaXA0ro ujeHa oOuiectBa. CoBpeMeHHas XMMHUs KaK HayKa co3uaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTUH HalpaBlIeHAa Ha pellleHue M100aJbHBIX MPOOJIEM YCTOMUYMBOIO pa3BUTHS
YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTHYECKOM, MHUIIEBOM, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOMMMHU LEASMU W NPUHIMUIAMH CPEJHEro oouero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJATOTOBKY OOy4arolxcs, HEOOXOIUMYIO UM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIHMYMA,
MPOJOKEHHUST 00pa30BaHUS B Pa3IMUHBIX 001aCTAX, HE CBA3aAHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisromiuMu  TipeiMera «XHUMHs» SIBISIFOTCST 0a30Bble Kypchl — «Opranmueckas
xumus» 1 «O01Ias 1 HeopraHUIecKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX



SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKU: CHCTEMa 3HAHHW 110 HEOPTAHUYECKOW XUMUU (C BKITIOYECHUEM
3HaHUHU W3 OOIICH XMMHH) M OpraHHYecKoir Xxumuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHHWI
IpU W3YYCHHH MpeaMera 00ecrnedyrMBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEr0 MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB M TCOPUH XHUMHH.

Ctpykrtypa conepkanus KypcoB — «Opranndeckas xumus» u «O01mas u HeopraHmdeckas
XUMUS» c(HOpPMHUPOBAHA B MPOTrpaMMe IO XMMHUH HA OCHOBE CHCTEMHOTO TOJX0J1a K U3yYCHUIO
y4eOHOro Marepuaia u OOyCJIOBJICHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BHUTHEM 3HAHUU Ha
OTIpeIeTIEHHBIX TEOPETHUYECKUX YpPOBHsIX. Tak, B Kypce OpPraHMYECKONW XWUMHUU BEIIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHUS OPraHUYECKUX COCAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX W AJIEKTPOHHBIX TPEICTABICHHUA O CTPOCHHH BEIICCTB.
CBeneHusi 00 M3ydaembIXx B Kypce BENIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JIO
CJIOKHBIX OWOJIOTHYECKH aKTHBHBIX COCIMHEHHH. B Kypce opraHmdeckod XHMHUHU TOTyYaroT
paszBuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO oOIIero 00pa3oBaHHUs MEpBOHAYATbHBIC
MIPEJCTaBICHUSI O XUMHUYECKON CBSI3H, KIIACCH(UKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKLIUH.

[Tog HOBBIM yriioM 3peHusi B IpeameTe «XuMus» 0a30BOr0 ypoBHS paccMaTpUBAETCA
W3YYCHHBI Ha YPOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs TEOPETHUECKUW MaTepuanl u
(haKTOJTOTHUECKUE CBEJICHUS O BEIIECTBAaX U XUMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHUYecKass XUMUsD» 00yUYaloIMMCS TPEJA0CTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaueHUE TMEPUOJUYECKOTO 3aKOHa C OOIIETEOPETHYECKHMX U METOJOJIOTHYECKUX MO3UIIHUH,
rIy0ke TOHSATh HCTOPUYECKOEe H3MEHEHHEe (YHKIMI 3TOro 3akoHa — OT obOoOmaromieit 1o
OOBSCHSIONICH M MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBONCTBAX U
MPUMEHEHHH, a TAK)KE O XMMHUYECKUX PEAKIHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsercss B Kypcax 10 wum 11 KiaccoB aneMeHTaMu COJEp)KaHUs, HMEIOIIUMHU
KyJbTYpOJOTUYECKUA ¥ TPUKIAAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHUHM C JPYTHMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOU U
MPAKTUYECKOW JICSITEIIBHOCTH YEJIOBEKA, CIMOCOOCTBYIOT BOCIMTAHHIO YBaXKCHHUS K TIPOIECCY
TBOPYECTBA B 00OJIACTH TEOPUU M MPAKTUYCCKUX MPUIIOKCHUNA XMUMHH, TOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMMHEH,
KPUTHUECKH OCMBICIIMBATh UH(DOPMALMIO U MPUMEHATH €€ Ui TIOTOJIHEHHUS 3HaHUU, pEeIIeHUs
WHTEJUICKTYyaIbHBIX M 3KCHEPUMEHTATBHBIX HCCIEI0BATeIbCKUX 3ajad. B meinoMm copepskanue
y4eOHOro npeamera « XUMUsD» JaHHOTO YPOBHS H3y4YEHHUSI OPHEHTHPOBAHO HAa (POPMHUPOBAHHE Y
00y4aromuUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHMUMaHUsl (QUI0CO(DCKUX MIIeH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOr0 U OPraHUYeCKOTO MHUPA, 00YCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, IT0O3HABAEMOCTDb MPUPOIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEUUN MEXKIYy HOBBIMU (aKkTaMU M TEOPETHUECKUMHU TMPEANOCHUIKAMU,
OCO3HAHME POJIM XMMHUU B PELICHUH JKOJIOTMYECKUX MpoOIeM, a Takke mpodieM cOepexkeHus
SHEPIreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHUs HOBBIX TEXHOJIOTMI U MaTepUasIoB.

B miaHe pemeHus 3amad4 BOCHHMTAHUS, PAa3BUTUS U COLMATIU3AUUN  OOYyYaroMIMXCs
MPUHATBIE MPOrPAMMOM MO XUMHHU MOAXOJAbl K OMNPENENICHUI0 COJEPKaHHUS M IOCTPOECHUS
mpeaMeTa MpeaycMaTpuBaloT (GOpMHPOBAHUE YHHUBEPCAIBHBIX yUE€OHBIX JEWCTBUN, UMEIOIIHX
0a30Bo€ 3HAUCHUE JUIS PA3NIMYHBIX BHIOB ACSITEILHOCTU: PEIICHUs MPoOIeM, MOUCKa, aHAIN3a U
0o0paboTku uHPOpMAIMK, HEOOXOJUMBIX JUIsi MPUOOpETEHHUs OIbITa MNPAKTHUYECKOH H
HCCIIeIOBATEIHCKOM JACSITEIBHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MIO3HAHUH XUMUH.



B npakrtuke npenojaBaHus XMMHU KaK Ha YpPOBHE OCHOBHOIO 00111ero 00pa3oBaHus, Tak U
Ha ypoBHe cpemHero oOmiero o00pa3oBaHUs, TMPU  ONPEEICHUU  COIEpKATeIbHOMN
XapaKTepUCTHKU LeJiel H3y4YeHUs IMpeAMeTa HampaBiIeHHEM IEePBOCTEIICHHONW 3HAYMM OCTH
TPaIUIMOHHO TpHu3HAETCS (QOPMUPOBAHHME OCHOB XHMHUYECKOM HAyKH Kak 001actu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUYECKOW IEeATENbHOCTH YeJlOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKoM MOAXOA K
OTIpeIENICHUIO TeNIel N3YUYCeHHUS MPEAMETa SBISETCS BIIOJTHE OMPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIaBHBIMM LIEJSIMU H3Y4EHHs Mpeamera «XuMHs» Ha
6azoBom ypoBHe (10 —11 ki1.) ssBIsIFOTCS:

e (QopmHpoBaHME CHCTEMbl XUMHYECKHMX 3HAHUH Kak BaKHEHIIEH COCTaBJISIOUICH
€CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXkKaT KIIIOUEBbIE TMOHATHS,
(dbyHIaMeHTalbHBIE 3aKOHBI M TEOPUU XHMHUH, OCBOCHHE $3bIKa HAyKH, YCBOCHHE H
NOHMMAaHHUE CYLUIHOCTH JOCTYIHBIX OOOOIIEHMII MHPOBO33PEHUYECKOr0 Xapakrepa,
03HAKOMJICHHE C HCTOPHEH UX pa3BUTUS U CTAHOBJICHMUS;

e (opMupOBaHHE U pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakuuid, HeoOOXOIUMBIX ISl IPUOOpPETeHHs] YMEHHI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBICHHUI, UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U
IMOBCEIHEBHOM KHM3HU,

® pa3BUTHE YMEHHH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
OOBSCHEHUEM XHMMHMUYECKOTO OJKCIEPUMEHTa, COOIIOJACHHEM IMpaBWil 0e30IacHOro
00pallleHUs C BEIIECCTBAMH.

Hapsiny ¢ atuMm, comepikarenpHas XapaKTepUCTHKA IeIei U 3a/1ay u3yueHus ImpeaMeTa B
MporpaMMe M0 XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTeMe cpeaHero oémiero obOpaszoBanus. CerojHs B MpENoJaBaHUU XHMHH B OOJIBIICH
CTeTIeHH OTHAETCS TMPEANOYTeHHE MPAKTHUYECKOW KOMIIOHEHTE COJIEpkKaHUs OOy4YeHHs,
OPUEHTUPOBAHHOM Ha IMOJATOTOBKY BBITYCKHHKa 00IIe00pa3oBaTeibHOM  OpraHH3aluy,
BIIaJICIONIETO HEe HaOOpOM 3HaHUMU, a (YHKIIMOHAIBHOI I'PaMOTHOCTHIO, TO €CTh CIIOCO0aMHU U
YMEHHUSMHU aKTHBHOTO TIOJIYYCHUS 3HAHMW W MPUMEHEHUS MX B PEATbHOM KU3HU JUISl PEIICHUS
MPaKTHYECKHX 3a7ad.

B cBM3M ¢ 3TMM mnpu U3ydYeHHM TMpeaMeTra «XHUMHS» JTOMUHHUpYIOIlee 3HaueHHE
NpHOOpPETaIOT TaKKHe LEeTH U 3a/1a4H, KaK:

ajanTanus oOydYarommMxcsi K  YCIOBUSM JMHAMHMYHO  pa3BUBAIOIIETOCS  MHpa,
(dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K caMo0Opa3oBaHMUIO,
COTPYAHHYECTBY, CAMOCTOSTEIPHOMY MPHHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CHTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMCHECHUEM;

dopMupoBaHue Yy OOy4arOLUIMXCA KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLUN),
UMEIOLIUX YHUBEPCATbHOE 3HAUEHME JUUISl Pa3IMYHbIX BUIOB AESITEIbHOCTU: pELIEHUs Ipoliem,
MOMCKa, aHajau3a W o00paboTku wuHOOpPMAIMU, HEOOXOAUMBIX I NPHUOOPETEHHUS OIbITa
NeSTeIbHOCTH, KOTOpas 3aHMMAaeT BAKHOE MECTO B TMO3HAHUM XMUMMHM, a TaKXKe JUIsl OLIEHKHU C
MO3UIUI PKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMHUYECKHUX MPOIECCOB
Ha OpPraHMU3M YeJIOBeKa U MPUPOIHYIO CPeLy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX M TBOPUECKHX CIOCOOHOCTEH
00y4JaromuXCcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBHUH C KM3HEHHBIMU MOTPEOHOCTSAMH, HCII0JIb30BaTh COBPEMEHHBIEC HH(OPMAIIOHHbIE
TEXHOJIOTHH JIJIsl TOUCKA M aHau3a y4eOHOUM U HAyYHO -MIOMYJISIPHON HHPOPMAIIHH XUMHUYECKOTO
COJIep KaHuUS;



dbopMupOBaHKE U Pa3BUTHE Y 00YUYAIOIMIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTEIbHOCTH, COOPAHHOCTH, AaKKYypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, IPH IJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOT'0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcsi yOexJAEHHOCTH B TYMaHUCTUYECKON HampaBIEHHOCTH
XUMHUHM, €€ BaXHOW pONM B PpEIIEHHWH TIJI00ANbHBIX MTpoOJeM  palnuoOHAIBLHOTO
MPUPOIONONB30BAHUS, TOMONHEHHUSI SHEPreTHYECKHX PECYpPCOB M COXpPaHEHHUS IPHUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHS K TPUPOJIE H CBOEMY
3JI0POBBIO, @ TAaK)KE NMPUOOPETCHHSI OIBITA UCITOJIB30BAHUS MMOJIYYCHHBIX 3HAHUW TS TIPUHSATHS
I'PAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX ¢ XUMHYCCKUMH SBJICHUSMHU.

B yueOGHOM miaHe cpeqHero ooOmero oopa3oBaHuUs MpeaMET « XUMUsD» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTi « ECTeCTBEeHHO-HAyYHBIC TPEIMETHD.

OO01iee 4KCIIO YacoB, OTBEACHHBIX JJISI U3YUYEHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBanusi, coctaBiser 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henmento), B 11
kimacce — 34 gaca (1 gac B Henemo).



COJEPXAHUE OBYYEHUSA
10 KUIIACC
OPTAHUYECKASA XUMUA

TeopeTu4eckue 0CHOBBI OPraHNYeCKOM XUMHUH

IIpeamer opraHn4ecKol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B IIOJIYyYECHHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOSHUSI opraHu4ecKux coennnenuii A. M. bytneposa,
e€ ocHOBHbIe MoyIoKeHUS. CTpyKTypHble (GOpPMYJbl OpraHu4YecKuX BemiecTB. ['omoiorus,
n3oMepHs. XuMUYecKas CBSI3b B OpTaHUUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o0  KiaccuuKanMM  OpraHMYEecKHX  BemlecTB. HomeHkiaTypa
OpPraHMYECKMX COEJIMHEHMH (cucTemMaThdeckas) W TpPUBUAIbHbIE HA3BaHUSA BaXKHEHIIHMX
IIPEJICTaBUTENIEH KIIACCOB OPraHMYECKHX BEILECTB.

OKCHepUMEHTaIbHbIE METOJIbI U3yUYEHHUs BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYEeCKUX BELIECTB U MaTepuajaMy Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYII
OpraHMYECKMX BEIECTB, HAOJIOJIEHHE M ONHMCAHME JIEMOHCTPALMOHHBIX OIBITOB 110
MIPEBPALLEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IU1aBjeHUE, O0YIIIMBAHUE U TOPEHNUE).

Yraesoaopoanbl

AJKaHBI: COCTaB U CTPOCHHME, NOMOJOTMYECKMH psa. MeTraH M 3TaH — MNpPOCTEHIINE
NPEJICTaBUTENIN AIKAHOB: (U3MYECKUE M XUMHYECKHE CBOICTBa (peaklMM 3aMeIIeHUs MU
rOpeHHs), HaX0XKIECHNUE B IPUPOJIE, TOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUH psAfl. DTUIEH U NPONUIEH — NPOCTEHUIINE
MPEJICTABUTENIM AalKEHOB: (M3MUYECKHE W XHUMHMUYECKHE CBOMCTBa (peakuuu THAPUPOBAHMS,
raJlor€HUpPOBaHUs, THAPATALUN, OKUCIEHHUS U TOJIMMEPHU3aLiN), IOJyUYEeHUE U IPUMEHEHHE.

Ankxamuensl: OytamueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHUITNE XUMHYECKUE
cBOlcTBa (peakuus nonumepusanun). [lonydeHre CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHH psii. AUETHWIEH —
MPOCTEHIINIA MPECTaBUTENb ATKHHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKUE CBOICTBA
(peakuuu ruApupoOBaHU s, TaJIOTEHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TIOJTyUYeHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, ¢u3MUECKHe M XMMHUYECKHE CBOIcTBa (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBAHMs), IOJy4YEHHE M INpuUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u xumuyeckue ceolucmea (peaxyuu 2aio2eHupPoOsanus U HUMpOBarus), NoIyYeHue u
npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckass CBA3b MEXKIy YIJIEBOJOPOAAMH,
MPUHAAJIEKALMMU K Pa3IUYHBIM KJIACCAM.

[TpupoaHble HCTOUHUKU YIJIEBOAOPOJOB. IIpUpo/HbIi ra3 U MOMyTHbIE HEPTAHBIE Ia3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl mnepepaOOTKH HEQTH: MEPEroHKa, KPEKUHT
(TepMuueckuil, KaTadTUTUYECKU), nuponus. [IpoaykTel nepepaboTku He(PTH, UX IPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yroib U IpoyKThl €ro nepepadboTKu.

DKCIIEpUMEHTAJIBHBIE METOJbl U3yUEHHUs BEILUECTB M MX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kouiekuuu «Hed1e» n «Yromnb», MonenupoBanue
MOJIEKYJI YTJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE IPAKTUYECKOW pPabOTHI:
MIOJIy4EHHE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.




Boruncienuss mo ypaBHEHHIO XUMHUYECKOW peakuuud (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOI0 BEIECTBA WM MPOAYKTa PEaKLUHMH IO H3BECTHBIM Macce, O0BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEILECTB WU NPOAYKTOB PEAKIUN).

Kucnopoacoaep:kamue opranHudeckue coe{nHeHUs

[IpenenpHBIe OAHOATOMHBIE CHUPTHL. METaHON W STaHON: CTpOeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMH C aKTUBHBIMM METaIaMH, T'aJIOT€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHue. BoiopoiHbie CBSI3U MEKy MOJIEKYyJlaMU cIUpTOB. JlelicTBHe MeTaHOJIa U 3TaHOoJIa
Ha OpraHMU3M YeJIoBeKa.

MHOTOAaTOMHBIE CHOUPTHL. ODTWICHTIUKOIbL W TIHUIEPUH: CTPOCHHE, (UBHYECKHUE W
XUMHYECKHe CBOWCTBA (B3aUMOAEHCTBUE CO IIEIOYHBIMU METallJIaMH, KaUeCTBEHHAs peakIusl Ha
MHOT'OaTOMHBIE CIUPTHI). JleWicTBME Ha opraHu3M uenoBeka. [IpuMeHeHWe TIUIEepUHA |
STUIICHTJIUKOJIS.

@®eHol: CTpOeHHE MOJEKYJbl, (PU3MYecKue M XHMMHYECKHEe CBOHCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue penona.

Anpnerunipl U Kemowusl. DopmanbAerui, aneTanbACTHI: CTPOCHHE, (U3NUECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHUS, KAa4€CTBEHHBIC DPEaKIUH),
MOJTy4YeHrEe U TPUMEHEHHE.

OnHOOCHOBHBIE Mpe/ebHble KapOOHOBbIE KUCIOTh.. MypaBbHHAsI U yKCyCHasi KUCIOTHI:
CTpoeHHe, PU3NYECKHEe U XUMHIECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIJIsl KJIacCa KUCIIOT, PEAKIIHs
sTepuuKanuu), TMOdyuyeHHe u mpuMeHeHue. CTeapuHOBas U OJICMHOBAs KHCIOTHI Kak
MPEJICTABUTEIHN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJHM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE JIEUCTBHUE.

Crnosxxubie 2QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MIPONIU3 CIOKHBIX 3(UPOB.
Kupsl. I'nnponus xxupos. [Ipumenenue xupoB. buonornueckas posib :KUpPOB.

YrineBosl: cocTaB, KiaccupHUKaIUs YIIeBOA0B (MOHO-, TU- U MoHcaxapupl). [roko3a —
MpoCTEeHIINA MOHOCaxapuJ: OCOOEHHOCTU CTPOCHHSI MOJIEKYJIbl, (U3UYECKHE U XUMHUYECKHE
cBolicTBa (B3ammojeictBue ¢ ruapokcuaom wmemau(ll), okucienne aMMuadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOXEHHME TJIOKO3bl), HAXOXJAEHHE B MPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocuHTes3. PpyKkTo3a Kak U30Mep IIIOKO3bI.

Kpaxman u nesmnronosa Kak IpupojHble noiauMmepbl. CTpoeHHe KpaxMaia U LEeJUTIOI03bI.
duznueckue 1 XMMHUYECKHe CBONCTBA Kpaxmaia (THIpOIn3, KaueCTBEHHAs PEeaKIHsl C HOJIOM).

DKCIEpUMEHTAJIbHbIE METOJbl W3Y4Y€HHUsS BEHIECTB W HUX IMPEBpalleHUil: NpPOBEACHHE,
HaOJIOJIGHHE W OINHMCAaHHE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAuE€CTBEHHBIC
peaKkuu OJHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHosia okcuaoM Menu(ll)), MHOroaTOMHBIX
cnupToB (B3amMojelicTBHE raulepuHa ¢ ruapokcunom Mmenu(ll)), ampaerunmoB (okucieHue
aMMHa4dHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcumom wmenu(ll), B3ammopeicTBue
KpaxMajia C HOJOM), TMPOBEJICHUE MPAKTUUYECKOW palOThl: CBOMCTBA pPACTBOpPAa YKCYCHOM
KHCJIOTBI.

PacuéTtHrble 3amaumn.

Bbluucienuss 1o ypaBHEHHMIO XUMHYECKOH peakuuu (Macchl, 00bEMa, KOJHUYECTBA
HMCXOJHOI0 BEILECTBA WM MPOAYKTa PEaKLUHUHM [0 H3BECTHBIM Macce, O0BbEMY, KOJIUYECTBY
OJIHOTO W3 UCXOJHBIX BEIECTB UJIU MPOAYKTOB PEAKIUN).

A3oTcoaepikaliie OpraHnyecKie CoeJUHEHUSI.

AMHMHOKHUCIOTBI Kak amMmdoTepHble oOpraHuueckue coeauHeHus. Dusudeckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha TmpuMepe TIiuiuHa). buomornyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTupl.



benku kak mpUpOIHBIE BHICOKOMOJEKYJSIpHBIE coequHeHUs. llepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OENKOB: THIPOJIU3, ICHATypalus,
KaueCTBEHHBIC PEAKI[UU Ha OCIKH.

DKcrepuMEHTAIbHBIE METOJbI M3yUYEHHUs BEIIECTB M UX NPEBpAIICHUIi: HAOMIOACHHE U
OMHCAaHHWE JEMOHCTPALMOHHBIX OMBITOB: JIEHATyparus OeIKOB TpU HArpeBaHHUH, I[BETHBIC
peakiuu OCJIKOB.

BbIcoKOMOJIEeKYIAPHBIE COEANHEHMS

OCHOBHBIC TIOHSTHSI XMMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEIICHb IOJIMMEPU3AllUK, CPEIHss MOJIeKyJsipHas macca. OCHOBHBIC
METO/bI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSAMHEHUH — TIOJTMMEPH3AIIHS U MTOJTUKOHICHCATIHSL.

DKCcIeprUMEHTAIbHBIE METO/Ibl M3YYCHHUS BEUIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3iaMu IPUPOIHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MesxnpeaMeTHbIEe CBSI3U.

Peanusanus MeXIpEIMETHBIX CBA3CH IPU M3yYEHHH OopraHudeckod xmmuu B 10 kiacce
OCYIIECTBIIIETCSI Yepe3 HCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M
MOHATHH, SBISIFOIINXCS CHCTEMHBIMH TSI OTJEIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAy4YHBIC TOHATHS: SIBJICHHE, HAY4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KiIacCUu(UKAIUsA, TEePUOAUYHOCTh, HAOIIOACHNE, H3MEpEHHe,
HKCTIEPUMEHT, MOICTTUPOBAHHE.

dusuka: MaTepus, YHEPTHUsl, Macca, aToM, HNEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHB,
BEILECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHUE BElIeCcTBAa, (PM3NYECKUE BETUYHHBI M €IHHHUIIBI
WX U3MEPCHUS.

buonorus: kieTka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOTUYECKHN aKTUBHBIC BelIecTBa (OMKH, YIIIEBOIbL, JKUPBI, (PEPMEHTHI).

['eorpadus: MuHEpAIbl, TOPHBIE TIOPO/IBI, TIOJIE3HBIE HCKOMIaeMbIe, TOIUTHBO, PECYPCHI.

TexHONMOT s MHUIIEBBIE MPOYKTHI, OCHOBHI PAIlHOHAILHOTO MUTAHMUS, MOIOIIHE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHUE TPeTapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHIX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XuMuyeckuil 31emMeHT. AToM. Snpo aTtoma, uH30TONBL. OJEKTpOHHass 000J0YKa.
DHepreTHYeCKUe ypOBHHU, MOAYPOBHH. ATOMHbBIC OpOuTanu, S-, P-, d- amemenTsl. OCOOCHHOCTH
pacmpeneneHus 3JIeKTPOHOB 10 OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHas KOHGUTypalys aTOMOB.

Ilepnognueckuit 3akoH u Ilepmoamnueckas cucteMa XuMuuyeckux aieMmeHto [[. H.
MenneneeBa. CBs3b MEPUOAMYECKOr0 3aKkoHa M Ilepuoauyeckol CUCTEMBI XHUMHUUYECKUX
sanemenToB JI. V1. MenneneeBa ¢ COBpEMEHHOM TEOpHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWCTB XUMUYECKUX IEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXK HBIX BEIIECTB
10 TPYyIMIaM U MeproJiaM. 3HauYeHHUE NEPUOANYECKOro 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHMHYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBaJEHTHAas
HEMOJIIpHAs W TOJISIpHAs, WOHHAs, MEeTaluindeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM



XUMUYECKON CBsI3U (OOMEHHBIA M JOHOPHO-aKIeNnTOpHEIN). Bomopoanas cBs3bs. BaneHTHOCTS.
DneKTpooTpULATeNbHOCTh. CTeneHb OKUcIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKyISpHOTO M HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BeniecTBa. THUMBl KPUCTALIMYECKUX PEMETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTALIMYECKOHN PEIIETKHU.

[Tonsitue o nucnepcHbix cucremax. VICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast 101
BELIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiaTypa HeopraHMYECKHX
BenlecTB. ['eHeTHuecKkass CBSI3b HEOPraHUYECKUX BEIIECTB, MPHHAUICKANMX K Pa3IMYHBbIM
KJIaccam.

Xumudeckas peakius. Knaccudukanus XUMHYECKUX pPEaKIWid B HEOPraHUYECKOW H
OPTaHUYECKOM XMMHH. 3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS
SHEPTUH NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTHMBbIE peakuu.
Xumuyeckoe paBHOBecue. DaKTOPbI, BIUSIOIIME HA COCTOSIHUE XHWMHYECKOTO PABHOBECHS.
[Tpunnun Jle Hlarense.

OnexkTponuTHieckas auccornuanus. CunpHble u cinalbie 37eKTpoanuThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCIas, HEUTPaIbHAs, IIETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

DOKCHepUMEHTalbHbIE METOJbl M3YUYEHHUs BEIIECTB U WX IPEBpaIlCHUI: JIEMOHCTpaLUs
tabumi «llepronnyeckas cuctema xumudeckux aemeHToB JI. M. MenzaeneeBay, u3ydycHUE
MojieNiell KPUCTAIUTMYECKUX peIIETOK, HAOMIOACHHE | ONUCAaHWE JEMOHCTPALMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3loXKEHUE IMEePOKCHAAa BOJOpPOJa B TMPUCYTCTBUU KaTajau3aTopa,
OTpe/ieJIEHuEe Cpelibl PACTBOPOB BEILECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIUKATOPA, PEaKIUU
MOHHOTO OOMEHa), MPOBEACHWE NMpPaKTUYECKOW paboThl «BrnusHHME pa3nudHbIX (PAaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN».

Pacuérnebie 3anaun.

PacuéTsl Mo ypaBHEHUSAM XUMHUYECKUX PEAKIIMIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBas J0JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemerannel. [lonoxxenne HemeramioB B Ilepuoanueckoil cucTeMe XHMHMUYECKUX
anementoB JI. M. MenneneeBa U 0OCOOEHHOCTH CTpoeHMsI atomMoB. (Puznueckue CBOMCTBA
HEMETAJJIOB. AJJIOTPOIIUS HEMETAJUIOB (Ha MpUMEpPEe KUCIOpoaa, cepbl, pocdopa u yriepoa).

XUMHYECKHE CBOWMCTBA Ba)KHEWIIMX HEMETaJJIoB (TajJoreHoB, cepbl, a30Ta, ¢ocdopa,
yriepoaa U KpEMHHUS) U UX COCAMHEHHH (OKCUIOB, KUCIOPOACOACPIKAMNX KUCTOT, BOIOPOTHBIX
COCTMHCHUN).

IIpuMeHeHNE Ba)KHENIIMX HEMETAUIOB U UX COCIUHEHHUN.

Metannsl. [Tonoxenue metaiuioB B [lepruoguueckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
N. Menneneea. OcOOCHHOCTH CTPOCHHMS 3JEKTPOHHBIX 000J0YEK aTOMOB MeTaylioB. OOimue
¢usndeckue cpoicTBa MetamuioB. CIutaBbl METAJIOB. DJICKTPOXUMHUYCCKHH PSII HANPSDKCHHUI
METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUINIMX META/UIOB (HATPUM, KalWi, KaJbIIUM, MarHui,
AJTIOMUHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHHUN.

OO6mmue crocoOb! moTydeHus1 MeTauioB. [I[puMeHeHne MeTaioB B ObITY M TEXHHKE.

OKCNEPUMEHTAJIbHBIE METOJbl HM3YyYE€HHUs BEIIECTB W HMX MPEBpallCHUN: H3yYECHHE
KOJUIEKIIMK «MeTalibl W CIUTaBbl», OOpa3lOB HEMETANJIOB, PEIICHHWE YKCICPUMEHTAIBHBIX



3ama4d, HAOMIOJEHWE W  ONUCAHHME JIEMOHCTPAIMOHHBIX W  Ja0OPATOPHBIX  OIBITOB
(B3auMOJIECTBHE TUIAPOKCH]IA AJTIOMUHHUSA C PACTBOPAMHM KHUCJIOT U IIEJI0Yed, KaueCTBEHHbIC
peaKIu Ha KaTHOHBI METAJLJIOB).

PacuéTtHrble 3amaumn.

Pacuérel Macchl BemiecTBa WM 0o0ObEMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO U3 YUYaCTBYIONIMX B PEaKIMU BELIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B 0OecriedeHUH YKOJIOTHYECKOM, YHEPTETUUECKO M U MUIIEBOM 0€30TMacHOCTH,
pa3BUTHU MeAuUUHBL. [loHATHE O HayyHBIX METOJAaX IO3HAHUSI BEHIECTB M XUMHUUYECKUX
peakuuil.

[IpencraBiaenuss 00 OOMMX HAYYHBIX MPHUHIMIIAX [POMBIIUICHHOTO IOJYyYCHHS
BaKHEHIIINX BEIICCTB.

UYenoBek B MHpE BELIECTB M MAaTEPUANIOB: BAXKHEWUILHME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPAacKd, CTEKJIO, KepaMHKa, MaTepuajbl ISl 3JIEKTPOHUKH,
HaHOMaTepHUaIbl, OPraHUYECKUE U MUHEPAJIbHBIC yI00PEHHS.

XuMusg U 3I0pOBbE YEIOBEKa: MpaBHUa HMCIOJIb30BaHUS JIEKApPCTBEHHBIX MPENapaToB,
npaBmia 6€30MaCHOTO MCIOJIB30BAHUS P enapaToB OBITOBOM XMMHUHU B MOBCEIHEBHOM KH3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzarus MEXNpEeIMETHBIX CBS3CH MPU W3YYCHUU OOIICH M HEOPTaHMYECKOW XUMHUHU B
11 xmacce OCyIIECTBISIETCS Yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHM,
TaK W MOHSATUH, SABJISIOMUXCSI CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OOmme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAy4YHBIA (pakT, ruUmore3a, 3aKOH, TEOpHS,
aHau3, CUHTE3,  KIacCH(pHUKAIHSI, MePUOIUYHOCTb, HaOIoACHUE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: mMatepus, HEPrusi, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, M30TOI,
pPaaIuoaKTUBHOCTh, MOJICKYJIA, SHEPIeTHUECKUN yYpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUCCKHUE BEITMYMHBI U AMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kieTka, opraHusM, SKOocHcTeMma, Ouocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpacdus: MuHepanbl, TOPHBIE MOPOJIBI, TOJE3HBIE UCKOMIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHomorus: XHUMHYECKas MPOMBILLIEHHOCTD, METAJLTYprus, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaoB, CEIbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, IUIIeBas
MPOMBIIUIEHHOCTh, (papMalneBTHYECKass MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, TPOU3BOJACTBO KOHCTPYKUHMOHHBIX MaT€pHAIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XHMMHHM HA
HFA30BOM YPOBHE CPEJJHET'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJNbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS
MporpaMM CpeaHero odmiero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM).
HaydHo-meTonmueckold OCHOBOW [uisi pa3pabOTKHU TIJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOTpaMM CPEIHEro 00LIET0 00pa30BaHus ABISAETCS CUCTEMHO-IEATEIbHOCTHBIA MOIXO.

B cooTBeTCTBUHM € CHCTEMHO-IESITEIbHOCTHBIM IOJIXOJOM B CTPYKTYpE JIUYHOCTHBIX
pEe3yIbTaTOB OCBOCHHS TpenMeTa «XHMHsS» Ha YpPOBHE CpeIHEro o0mero oOpa3oBaHUs
BBIJIEJICHBI CIIEAYIOLINE COCTABIISIOIINE!

OCO3HaHHE O0YYaIOIMMUCS POCCUHCKON Tpa’kKIaHCKOW HASHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONIPEIETIEHHUIO;

HaJIM4Me MOTUBALUU K 00yYEHHIO;

[[eJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TpaauLiuii 0a30BON HAyKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYYaroUIMXCsl PyKOBOJCTBOBATHCS B CBOCU NEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOM CHCTEME XHUMHYECKOTO
oOpaszoBaHus;

HaJIM4Me IMPABOCO3HAHMS IKOJOTUYECKOW KYJBTYpbl U CIIOCOOHOCTH CTaBUTh LIEJIHU U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JlnaHOCTHBIE pE3yabTaThl OCBOCHHS TpeaMeTra «XHUMHsD JIOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCHHUTATEIBHOW JIEATETbHOCTH B COOTBETCTBUM C TYMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMU M HJAeaJlaMH POCCUMCKOTO
TpaXIAHCKOTO OOIIeCTBa, NPHHITHIMH B OOIIECTBE HOPMAaMU W TIPaBWIAMH IOBEICHMUS,
CIOCOOCTBYIOIIMMHU IPOIIECCAM CaMOIIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTU 00YYaIOIIHXCSI.

JInuHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» OTPaXaroT cOPMUPOBAHHOCTh
OTBITA TI03HABATENLHON M TIPAKTUYECKON MAESITEIBbHOCTH OOYYaIIUXCS 110 peallu3aiuu
IOPUHSTHIX B OOIIECTBE [IEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUA:

OCO3HaHMs 00YUYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MIPABOIOPSIKY;

MPEACTaBICHUS O COLMAIbHBIX HOPMaxX M NPaBUIAX MEXKIUYHOCTHBIX OTHOLIEHUH B
KOJIIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPHU CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelieHun yueOHbIX U TO3HABATENbHBIX 33144, BHIMOTHEHUH XUMHUYECKUX SKCTICPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTYMEHTBI IPYTUX
[IPY aHAJIM3€ PA3JIMYHBIX BUJIOB yUeOHOU AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M Hay4YHOMY HaCIEAUI0 OTEUECTBEHHOI
XUMUU;

YBaXXEHUSI K MPOIecCYy TBOpPYECTBA B OONIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHWXKEHHUSI HAyKH €CTh pe3yJIbTaT JUIUTEIbHBIX HAONIOJCHUH,
KPOIMOTJIMBBIX IKCIIEPUMEHTATbHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MTPAKTUKOB;



WHTEpECa ¥ I[IO3HABATEIBHBIX MOTHBOB B TIOJYYEHHH U TMOCICAYIOIIEM aHaIN3e
nH(OPMAIIUU O MEePEIOBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOT0 MOBEICHMUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTYallUW, CBSI3aHHBIE C XHMHYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE TMOBEIECHHUE W TIOCTYNKH CBOMX TOBApHINCH C TMO3HIIHI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIIEACTBUI 3TUX TIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

MMOHUMaHMsI IICHHOCTEH 370pOBOTO W 0Oe30macHOro oOpasza KW3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmroieHusl mpaBmil 0€30MacHOTO OOpallleHHs] ¢ BEIIeCTBaMU B OBITY, MMOBCETHEBHOU
KU3HH U B TPYJIOBOU JEATEIHHOCTH;

MOHMMAHMS 1[IEHHOCTH TpPaBWI HWHAUBUIYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOTro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIINX 3TOPOBBIO U KU3HU JIIOACH;

OCO3HAHHUS TOCICACTBUN M HENPHUATHS BPEAHBIX MPHUBBIUCK (YMOTPEOJIEHUS aIKOTOJISA,
HapKOTHUKOB, KypeHHUsI);

5) Tpy10BOIr0 BOCIIMTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIEOBATEIbCKOW JeSTeNbHOCTH,
0OIIECTBEHHO TOJIE3HO, TBOPUYECKOHN U APYTHX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pELIEHUU MPAKTHUECKUX 3aJad COI[HaJIbHOU
HamnpaBJIeHHOCTH (B paMKax CBOEro Kjiacca, IKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHHIO MPOQEeCcCHil pa3TuvHOTO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHH;

YBXKEHHUS K TPYAY, JIIOJSM TpyJa U pe3yJibTaTaM TPYJI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAIBHOW TPAaeKTOpUH OOpa3OBaHMS,
Oynymie npodeccuu u peanuzanuu cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JTUYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPEOHOCTEH 001IIeCTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJE, KaK HICTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIIe;

MOHUMaHHUS TI100ATBFHOTO XapaKTepa PKOJOTHUYECKUX MPOOIJIeM, BIUSHHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPELBI;

0CO3HAHUSI HEOOXOAMMOCTH UCIIOJIB30BAHUS JOCTHIKEHUN XUMUH JJIsI PEIICHHS] BOIIPOCOB
PalMOHATBFHOTO TPHUPOAOTIONIH30BaAHNUS,

AKTUBHOTO HETPUATUSA JCHCTBUM, MPUHOCAIIUX BPEIl OKpPYXKAKOIIEH NMPUPOIHON cpere,
YMEHHUS MPOrHO3UPOBATH HEOJATONPUATHBIE 3KOJIOTHYECKUE IMOCIEACTBUS IMPEANPUHUMAEMBIX
JIECTBUI U MPEJOTBpAlATh UX;

HaJu4usi Pa3BUTOIO SKOJOTMYECKOI'O MBIIUIEHUS, SKOJIOTUYECKOW KYJbTYphl, OIBITA
NEATEIBHOCTH  3KOJIOTMYECKOW HANpaBI€HHOCTH, YMEHHUsI pYKOBOJCTBOBAaTbCA HMH B
MO3HABATEIHbHON, KOMMYHHUKATUBHON U COIMATBHON MPAKTHKE, CIOCOOHOCTA U YMEHUS aKTUBHO
MPOTHBOCTOSITH UJICOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 TO3HAHMS:

c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOW MTPAKTUKH;



MOHMMAaHMs CHEeUU(PUKA XHUMHUU KaK HayKd, OCO3HaHus €€ poiu B (HOPMHUPOBAHHHI
PaIlMOHATIFHOTO0 HAYYHOTO MBIIUICHUS, CO3JAaHUH I[EIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIIeM
MHpE KaK O €IUWHCTBE IMPUPOJbI U YEJIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodieM COXpPaHEeHHsI TPUPOJTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJII COBPEMECHHOW IMBWIM3aLUH: B €€
T'YMaHHCTUYECKOW HAMpPaBICHHOCTH M BAXKHOW POJIM B CO3JIaHUW HOBOW 0a3bl MaTepHalbHOMN
KyJIbTYPBI, PEIICHUH TII00ATBHBIX POOJIEM YCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOMH,
SHEPTETHYECKOW, THUIIEBOM U DKOJOTHYECKOM OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
o0ecTieueHnH yCIOBHUI YCTICIIHOTO TPYAa M AKOJIOTUYECKH KOM(DOPTHOM KU3HU KaXKJOTO UYjieHa
o01ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUA,
WCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCTOJIb30BaTh MOJyYaeMbIe 3HAHUS JJIS
aHanu3a U OOBSICHEHHUs SBJICHUH OKPYKAIOIIEro MHpa W MPOUCXOIAMIMX B HEM H3MEHEHHIA,
yMEHUS JieiaTh 000CHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB U UMEIOIINXCS TAHHBIX
C LEJIBI0 OJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCTIOIb30BaTh XMMHUYECKUE 3HAHUS ISl PEIICHUS MPOoOiemM
B PEAJIbHBIX )KU3HEHHBIX CUTYALHIX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M caMOOOpa30BaHUIO, K
AKTUBHOMY TOJIyYEHUIO HOBBIX 3HAaHUW 10 XUMHUU B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3nuuHbiXx cdepax mnpodeccHoHaNbHON
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MerTanpeameTHble pe3yJbTaThl OCBOEHHUS Y4YeOHOro mnpeaMera «XHUMHs» Ha YpOBHE
cpenHero o0uero 06pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe IS (OPMHUPOBAHMUS MHUPOBO33PEHHS OOYUYaAIOUIUXCS MEKIUCIUIIINHAPHBIE
(MeXIpeAMETHBIE) OOIIEHAaYYHbIE TOHATHUS, OTPAYKAIOIIUE 11ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenu(uKy METO/I0B MO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO,
SHEprus, sBJIEHHUE, MPOLECC, CUCTEMA, HAYUHbIM (DAaKT, MPUHIUI, FUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUs, UCCIIEI0BAHUE, HAONIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPyTHE);

yHUBEpcallbHble ~ yueOHble  gAelcTBUA  (IO3HABaTENbHbIE,  KOMMYHUKATHUBHBIE,
perynsaTtuBHble), oOecneuyuBarounie (GopmMupoBaHUE (PYHKUHOHAIBHOM TIPaMOTHOCTH MU
COLIMAIBHOM KOMIETEHIIMH 00yUaroImuxcsi;

CHOCOOHOCTh ~ OOydYaroIMXcs  HCIOJIb30BaThb ~ OCBOEHHBIE  MEXAUCLMILIMHAPHBIC,
MHPOBO33pPEHUYECKHE 3HAHMS U YyHHUBEpCalbHble Y4ueOHble AEHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHOM TIPAKTHUKE.

MeranpenmeTHsle pe3yJbTaThl OTPAXKAIOT OBJIAJECHHE YHUBEPCAIbHBIMH Yy4eOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU ACHCTBUSIMH.

OBi1ajeHNe YHMBEPCAJbHBIMH YUeOHBIMH N03HABATEIbHBIM U /1€fiCTBUSIMU:

1) 6a30Bble JJOornYecKue AeiiCTBUSI:

CaMOCTOSITENIbHO (OPMYyJIHpPOBaTh M AaKTyalU3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNIATh LENH JEATeNbHOCTH, 3a/aBasl MapaMeTpbl U KPUTEpUU HUX JOCTHXKEHUS,
COOTHOCHTH PE3YJIbTAaThl IEATEILHOCTH C TOCTABIEHHBIMU LIENIAMU;



HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUNW NPUEMBI JIOTMYECKOI'O MBIIUIEHUS — BBIJCISTH
XapakTepHble IMPU3HAKKM TOHATHUM W YCTaHABIMBAaTH MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHSTHUS AJIs1 OOBSICHEHHS OTACTBHBIX ()aKTOB U SBIICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH JJIs KIacCU(DUKAIIMK BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABJIUBATh IPUYUHHO-CIIEICTBEHHBIE CBS3U MEXK1Y U3YUaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pacCy>XKIeHUs (MHAYKTUBHBbIC, IEAyKTHUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJIFOUEHUS;

INPUMEHSTh B Ipolecce MO3HAHUS, UCTOIb3yEeMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MOjIeNH, TpeoOpa30BIBaTh MOJIETIbHBIC IPEICTABICHNUS — XUMUYECKUN 3HAK (CUMBOJI) 3JI€MEHTa,
XxuMu4deckass (GopMmyna, YypaBHEHHME XHMMHMYECKOM peakuuu — TpU pEHIeHUH Y4YeOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3aJay, IPUMEHSTh Ha3BaHHBIC MOJEIBHBIC MpPEICTaBICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUUECKUX PEAKIIM.

2) 0a30BbIe UCCIeI0BATENbCKHE 1eiCTBUSA:

BJIJI€Th OCHOBAMHU METOJJOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJa4d HCCIEAOBAHUSA, MHCIOJIb30BaTh IIOCTaBIEHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
1U1s1 GOPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHMUIA;

BJIAJ€Th HAaBBIKAMU CaMOCTOSATEJIBHOI'O IUJIAHUPOBAHUS U TPOBEACHUS YUEHMUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM IPOIIECCa, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyIUpOBaTh OOOOIICHHWS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTHU PE3YyJIbTATOB MCCIIEI0OBAHUSI, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAEIaHHON
pabore;

npuoOOpeTaTh OMBIT YYCHHUYECKOW HCCIEeOBATENIbCKOW ¥ TPOEKTHOW JIeATEIHHOCTH,
IPOSIBIATH CIIOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSATENIBHOMY IIOMCKY METOJIOB peIICHUsS
MPaKTUYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0B O3HAHMUSL.

3) paGora c uHpopmanueii:

OpPUEHTUPOBAThCS B PpaA3IWYHBIX HCTOYHUKAX HHPopManuu (HAY4YHO-TIOMYJISpHAS
JuTepaTypa XUMHYECKOTO COJepKaHHs, CIpaBOuHble Mocobus, pecypcel HWHTepHeTa),
aHANM3UPOBaTh HH(MOPMALMIO pa3IUYHBIX BUIOB U (OpM TpeACTaBICHUS, KPUTHYECKH
OILICHUBATh €€ JT0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dopMysMpoBaTh 3ampochl U IPUMEHSTh pa3jIMYHblE METOJbI NpPU IOUCKE U OTOOpE
nH(popMaluy, HEOOXOAUMOMN AJIs BBIOJIHEHUs yUeOHBIX 3a/1a4 ONpeAeaEHHOTO TUIIA;

MpuoOpeTaTh OMBIT UCIOJIb30BaHUS WH()POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (pOopMy IpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduku, JuarpaMmsl, TaOIHLbl, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KadecTBE CpeACcTBa Npu paboTe ¢ XUMHYECKOH
uHpopManuel: TPUMEHITh MEXNpeaMeTHble ((u3nueckue W MaTeMaTHYeCKHe) 3HaKu U
CHUMBOIJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMCHKJIATYPY;

MCIIOJIB30BaTh U MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

OBiaeHne YHUBEpPCAJIbHBIMU KOMMYHUKATUBHBIMHM J1eiCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIa€MOU TEMBI B XOJ€ IUAJOTa W/WIH JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYJIHUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENIBHO BBIMOJTHEHUS
MPEITIOKEHHOMN 3a/1a4H;



BBICTYNATh C MPE3CHTalUUEel pe3yJbTaTOB IO3HABATEIbHON ACATEIBHOCTH, ITOIYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBINOJHEHUMM XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB M3y4YaeMbIX BELIECTB,
peannzanuu y4yeOHOro mnpoekra U (OpMYJIMPOBATH BHIBOJBI 10 pPE3yJbTaTaM HMPOBEIEHHBIX
UCCIIEJIOBAaHUH MTyTEM COTJIaCOBAHM MO3UIMNA B X0/1€ 00CYX/IeHH A 1 0OMEHa MHEHHSIMHU.

Ogi1ageHNe YHHBEPCAJbHBIMH Pery/IsiITABHBIMH JeHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOI IO3HABATEIBHYIO IEATEIBHOCTD,
ompenenss e€ eIy M 3a7adyd, KOHTPOJHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblii aaropuT™ AEMCTBUIl NP BBHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCO0 UX pelIeHus ¢ Y4ETOM MOJyUYeHUs] HOBBIX 3HAHUH O
BEILECTBAX U XMMUYECKHUX PEAKIUAX;

OCYILECTBIIATh CAaMOKOHTPOJIb CBOEH JEATEIbBHOCTM Ha OCHOBE CaMOaHallh3a |
CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATbBI
10 KUIIACC

IIpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndyeckas XuMus» OTPa)aroT:

chopMUPOBAHHOCTh TMPEJCTABICHUHA O XUMHUYECKOH COCTaBIISIONIEH E€CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWH SBJICHUN MPUPOIb, B (HOPMUPOBAHHUH
MBIIUICHUST M KYJbTYpPhl JIMYHOCTH, €€ (PYHKIHOHAJIBbHOM TPAMOTHOCTH, HEOOXOAMMOH IS
pelIeHHus MTPAKTHYECKHX 3aJad M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U MPUPOJHOM CpeJie;

BJIJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIre
MOHATHS (XUMUYECKUH IEMEHT, aTOM, dJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTH,
ANIEKTPOOTPHUIATEIFHOCTh, XHWMHUYECKas CBs3b, CTPyKTypHas ¢opmyna (pa3BépHyTas H
COKpaméHHasi), MOJb, MOJspHas Macca, MOJIAPHBIA O00BEM, YIJIEpOTHBIH  CKEJeT,
GbyHKIMOHANbHAS TPyMNa, pajuKan, HU30MepHus, U30Mepbl, TOMOJIOIHYECKUN psil, TOMOJOTH,
YIJIEBOJIOPOBI, KUCIOPOA U a30TCOJAEpIKAIIUE COCIUHEHHS,, MOHOMEp, MOIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHHMS); TCOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHMYECKUX
BemectB A. M. DbyrtnepoBa, 3akOH COXpaHEHUsT MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHMHM; MHPOBO33PEHUECKHE 3HAHU, JIEXKAIIME B OCHOBE NMOHWMAHMS
MPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUM, ()aKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, OJy4YE€HUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIINX OPTaHUYECKUX BELECTB B OBITY
U IPAKTUYECKOU NEATEIIbHOCTH YEJI0BEKA;

c(hopMUPOBAaHHOCTh YMEHUI BBISIBIISATh XapaKTEPHBIC TPU3HAKU TOHITHI, yCTAaHABINBATDH
UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME NOHATHS IPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILIECHUN OPTAHUYECKUX COETMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI HCHOIB30BaTh XMMHUYECKYIO CHUMBOJIUKY U COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) (opMyIT OpraHuYECKUX BEIICCTB
Y YPaBHEHUN XMMHMUYECKHUX PEAKLMI, U3rOTABIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BELIECTB
JUISL WIUTIOCTPALMU X XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAIIEKHOCTh U3YUYEHHBIX OPTraHMYECKHX
BEUIECTB IO HUX COCTaBy M CTPOCHHUIO K OIpENeIEHHOMY KIIACCy/TpyNIe COCTUHEHUI
(YrneBogoponpl, KHUCIOPOA M  a30TCOJAEpKallue COCAWHEHHUS, BBICOKOMOJEKYIISIPHBIC



COCIMHEHHS), 1aBaTh UM Ha3BaHHMA NO cucrtemarnieckoir Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBHUAJIbHBIC HA3BaHUSI OTAEJIbHBIX OPraHMYECKUX BELIECTB (3TUJICH, MPOIUJIEH,
aleTHJICH, STUJICHTJIMKONb, TIUIEpUH, (eHon, QopMalbIeru, aneTalbIeru], MypaBbHHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KHUCIOTa, CTEApUHOBAsl KUCJIOTA, TIII0K03a, (hPYyKTO3a,
KpaxMall, LIeJUTI0103a, TJIUMLUH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPENENATh BHIbI XHUMHUYECKOW CBS3M B OpPraHMYECKHX
COCAMHEHUAX (OAMHAPHBIE U KPATHbIE);

c(hopMUPOBAHHOCTh yYMEHHUS TPUMEHSTH TOJOXXCHHUS] TCOPUHM CTPOSHUS OPraHUYECKUX
BemectB A. M. BytnepoBa miis oOBbsSCHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHHSI; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

chopMUPOBAaHHOCTh yMEHUM XapaKTepu30BaTh COCTaB, CTpOEHUE, (QPUIHYECKHUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX TPEICTABUTEIICH PAa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIICCTB
(MeTaH, 5TaH, STWJIEH, NPOIMWWICH, aleTWwIeH, OyrtamueHn-1,3, merunOyraaueH-1,3, OeH301,
METaHOJ, ATAHOJ, STUJICHTJINKOJb, TJIMIEPUH, (PEHOJI, alleTalbIerul, MypaBbUHAs U yKCYyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmal, [eJUIioI03a, aMHUHOYKCYyCHasi KHCJIOTa), WILTIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKJIYy HHUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKIUH C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hopMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOYHUKH YIJIEBOJOPOAHOTO CHIPHS
(HedTh, MPUPOAHBIM Ta3, yroib), CIOCOOBl UX MEepepabOTKM M IMPAKTUUYECKOE NPHUMEHEHUE
MPOJAYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCT, YMEHHMH MPOBOIUTH BBIYHCICHUS IO XHUMHUYECKHUM YpPaBHEHHIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJITUYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB UM MIPOYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BI/I€Th CHCTEMOU 3HaHUN 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHMS, MCHOJNb3YyeMbIX B XHMMHM TPH HU3YYEHUH BELIECTB U XHUMHUYECKHUX SIBJICHUHN
(mabmroeHue, W3MEpPEHUe, OKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIB30BAaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTS IPUHSITUS PEIICHUH B KOHKPETHBIX KU3HCHHBIX CUTYAIIHUX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MIPUMECHEHUEM;

chopMUPOBAaHHOCTh YMEHUH COONIOAATH MpaBHUiA MOTH30BAHKUS XUMHUYECKOH MOCYI0N U
1a00paTOpHBIM 00OPYJOBAHKUEM, a TAKXKE MpaBUiIa 0OpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hopMUPOBAaHHOCTh YMEHHI IUIAHUPOBATh M BBIMOJIHATh XUMUYECKHM HSKCIIEPUMEHT
(mpeBpalieHusi OpraHUYECKUX BEIIECTB MPU HATPEBAHWUH, IMOJYyYCHHE PTUJICHA U U3YyUYEHHE €ro
CBOWCTB, KAaUe€CTBEHHBbIC PEAKIMM OPraHMYeCKUX BEIIECTB, JAeHATypanus OelIKOB NpH
HarpeBaHWHU, IBETHBIC PEAKIMH OEJIKOB) B COOTBETCTBHH C MPaBUJIAMHU TEXHHKH 0€30MaCHOCTH
npu OOpaIlleHUH C BEIIECTBAMU M J1aOOpPaTOPHBIM 000PYJAOBAHUEM, MPEACTABIATH PE3yJIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (OpMe 3alUCH YPAaBHEHH COOTBETCTBYIOIIMX pPEaKIUi u
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XMMHUYECKYIO HH(pOpMAIHIO,
MOJIy4aeMy0 U3 Pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoil unopmarmu, IHTepHET u ApyTuXx);

chopMUPOBAaHHOCTh yMEHHU COOJIIOJAaTh TpaBUJia SKOJOTHYECKH IIeJIeCO00pa3Horo
MOBEJICHNU B OBITY W TPYAOBOM [EITEIbHOCTH B LEJISAX COXPAHEHUSI CBOETO 3I0pPOBbS U
OKpYXaroLIel TPUPOJHON Cpeabl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha JKUBBIE OPTraHU3MBbI
OTIpeIeTIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHWMAast cMmbichn mokazatens [IJIK, mosicHsaTe Ha
mpuMepax CrocoObl YMEHBIIICHUSI M TIPEJIOTBPALCHUSI UX BPEIHOTO BO3JICHCTBHS Ha OPTaHU3M
YEJIOBEKA;



JUTsl 00YYarOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbS: YMECHHE NPHUMCHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBICHUIA;

JUISL CIIeTIBIX W CIIa0OBUIANIMX OOYYaIOIIUXCSA: YMEHHE HCII0JIb30BaTh peibedHO-
TOYCUHYIO cUcTeMy 0003HaueHui JI. bpaiins 1ist 3anucu XuMudecKux GopMy .

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas u HeopraHuyeckas XUMHD)
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIFOIICH E€CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU SIBICHUU TPUPOJBL, B (HOPMHUPOBAHUHU
MBIIICHUS U KYJbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOIUMOM It
pelleHrs MPaKTHUYEeCKHX 3aJad M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHON cpefie;

BJIaJICHUE CHUCTEMOW XHMMYECKMX 3HAaHUN, KOTOpas BKIKOYAET: OCHOBOIOJArarouiue
HOHATHSI (XUMHUYECKUH DIIEMEHT, aTOM, M30TOII, S-, P-, 0- AJIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIeKyJa, MOJIb, MOJSPHBIE O00BEM, BAJIEHTHOCTb, OSJIEKTPOOTPULIATEILHOCTb, CTETECHb
OKUCJICHUs, XHUMHYECKas CBs3b (KOBAJEHTHAs, WOHHAs, METAJIJIMYECKas, BOJOPOJIHAs),
KpUCTAJTMYECKass  peméTka, THIBI XUMHUYECKHX  pEakluid, pacTBOp, DIEKTPOJHTEHI,
HEXJIEKTPOJIUTBI, AIEKTPOJIUTUYECKAS JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKOW  peaklud, XHMHYECKOEe paBHOBECHE), TEOPHUHM W  3aKOHBI  (Teopwust
AJEKTPOJIUTUYECKOM JaHccoluanuu, nepuoauyeckuii 3akon JI. W. MengeneeBa, 3akoH
COXpPaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUsI M MPEBPAIICHUS PHEPTUU MPU XUMUUYECKHUX
peakmusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XWMHH, MHPOBO33PEHUYCCKHUE 3HAHUS,
JeXale B OCHOBE IMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHMMHUUYECKUX SIBJICHUH,
(hakTOIOTHUECKHE CBEJIEHUSI O CBOWCTBAX, COCTaBEe, MOMYyUYEHUU U OE30MMaCHOM HCIIOTH30BAHHUH
BOKHEHMIIINX HEOPTaHWYECKUX BEILECTB B OBITY U MPAKTUUECKOM IESITETbHOCTH YEI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAaHABIUBATH
WX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIME MOHSTHS MPU OMUCAHUU HEOPTraHUYECKUX
BEILECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUIl MCHOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIS COCTaBJICHHS
dbopMyn BeLIECTB U ypPaBHEHHUH XHUMHUYECKUX PEAKIHUil, CUCTEMATUYECKYI0 HOMEHKIATYpy
(IUPAC) u TtpuBHajgbHBICE Ha3BaHHUS OT/CIIBHBIX HEOPraHWYECKHX BEIIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEraumi€Has W3BECThb, NUThEBAsl COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTH YMEHUH ONpEeNsiTh BAJIEGHTHOCTb U CTETICHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3TMYHOTO COCTaBa, BUJI XUMUYECKOMN CBSI3U (KOBaJEHTHAs, HIOHHAS,
MeTaJUTM4ecKas, BOJIOPOIHAS) B COCAMHEHUSAX, TUI KPUCTAIUIMUYECKON PEMETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAUINYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHHI;

chopMUPOBAaHHOCTh YMEHHI YCTAaHABIMBATH NMPUHAJJIC)KHOCTh HEOPTAHUUECKUX BEIIECTB
10 UX COCTaBY K ONpPEeIEHHOMY KJIacCy/TPYIIe COeTUHEHUN (TPOCTHIE BEIIECTBA — METAJUIBI U
HEMETAJLTbI, OKCH/IbI, OCHOBAHHMSI, KUCIOTHI, aM(pOTEPHBIE THUIPOKCHIBI, COIIN);

c(hOopMHUPOBAHHOCT, YMEHUW pacKpbiBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpneneeBa W JEMOHCTPHPOBATH €r0  CUCTEMATU3HUPYIOUIYIO, OOBSICHUTENIBbHYIO U
IIPOTHOCTUYECKYIO (DYHKIINH;



chopMUPOBAHHOCTh yMEHHUW  XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX AJIeMeHTOB 1—4 nepuoaos [lepuonuyueckoit CucTeMbl XUMUUECKUX dyieMeHToB /], U.
MeHeneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JCKTPOHHBIC OPOUTANINY, «IHEPreTUUYCCKHE
YPOBHM», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XHMHUYECKUX JJIEMEHTOB U HUX
coelMHeHuH 1o nepuojam u rpynmnam Ilepuoauueckoil cucTeMbl XUMUYECKUX 351eMeHToB 1. 1.
Menaeneena;

c(hOpMHUPOBAHHOCT, YMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOMME XUMHYECKHE
CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYILECTBOBAHHUE
FEHETHYECKOW CBSI3M MEXAY HEOPraHMYECKHMMHU BEIIECTBAMH C IOMOUIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIIN;

chopMUPOBAaHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKHE PEAKIIUHU TIO Pa3THYHBIM
npu3HaKaM (YHCIy W COCTaBYy pEarupylomuxX BEIIECTB, TEIIOBOMY 3(G(eKTy peaKiu,
MU3MEHEHUIO CTeTNIeHEe OKUCIIeHHS SJIEMEHTOB, 00paTUMOCTHU PEaKIINH, yUaCTHIO KaTaln3aTopa);

c(hopMUPOBAaHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIHI Pa3IUYHBIX THIIOB, MOJIHBIC
U COKpAIEHHBIE YPaBHEHUS PEAKIMl MOHHOrO OOMEHA, yUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH
peaKuuu UAYT J0 KOHIIA;

chopMUPOBAaHHOCTh YMEHHMH TPOBOAUTH PEAKIUHU, TMOJITBEPKIAAIOIINE KauyeCTBEHHBIN
COCTaB pA3IMYHBIX HEOPraHMYECKHX BEIIECTB, pACMO3HABATH OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYHIHOCTh OKHCIUTEIIBHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCPEACTBOM COCTaBJICHUS JIEKTPOHHOTO OallaHCca ATUX PeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKON pEaKIMH OT
pasTUYHBIX (AKTOPOB; XapakKTep CMEMIEHUS XHMHUYECKOTO pPABHOBECUS B 3aBHCHMOCTH OT
BHeIHero Bo3aeiictBus (mpuniun Jle [arense);

c(hOpMHUPOBAHHOCTh, YMEHHUH XapaKTepH30BaTh XHWMHUYECKHE TMPOIECCH, JeXallue B
OCHOBE TPOMBIIIICHHOT'O TIOJIYYCHHSI CEPHOW KUCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeACTaBIeHUN 00 OOIMMX HAYYHBIX MPUHIUINAX W JKOJOTUYECKHUX MpobieMax XUMHYECKOTO
MPOM3BO/ICTBA;

chopMUPOBAaHHOCTh YMEHHH TIPOBOJUTH BBIYUCICHHUS C WCIOJIB30BAHUEM TTOHSTHUS
«MaccoBasi JIOJisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUUYECKHX
peakluax, Macchl BEIIECTBA MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
unu 00bEMY OJHOTO M3 YyYacTBYIOIIMX B PEaKLUW BELIECTB, TETIOBOro 3¢¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMS MaCChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTHUH;

chopMUPOBAaHHOCTh YMEHUH COOMIOAATh MpaBUia MOJTH30BAHUS XUMUYECKON MOCYI0U U
1a00paTOpHBIM 000PYAOBAHUEM, & TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMH 10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hopMUPOBAaHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJIHATh XUMUYECKHH HSKCIIEPUMEHT
(pa3nokeHue TMEepoOKCHUJa BOJOPOJAa B MPUCYTCTBUU KaTalM3aTOpa, OMNpPEAENICHUE Cpelbl
PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOIO MHAUKATOPA, BIUSHUE PA3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEeaKIHd, peakluu HOHHOrO OoOMEeHa, KaueCTBEHHBIE pPEaklUu Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTATIbHBIX
3amau o Temam «Mertamibl» U «Hemeramnbsl») B COOTBETCTBUM C NpaBWIaMU TEXHHUKHU
0€30MMacHOCTH MpHU 00paIlleHNH ¢ BEIIECTBAMH H J1a0 OpaTOPHBIM 000PYIOBaHHEM, MTPEICTABISAThH
pe3yJbTaThl XMMHYECKOTO DJKCIEpUMEHTa B (OpMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITUPOBATH BEIBOIBI HA OCHOBE ITUX PE3YJIHTATOB;



c(hopMUPOBAHHOCTh YMEHUW KPUTHYECKHA AHAIM3UPOBATh XUMHUYECKYIO HH(MOpMAIHIO,
MOJy4aeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpelcTBa MacCOBOM KOMMyHHKanuu, MHTEpHET u
APYTHX);

chopMUPOBAaHHOCTh yMEHHU COOJIIOJAaTh MpaBUJia SKOJOTHYECKH IIeJIecCO00pa3Horo
MOBEJICHUS B OBITY W TPYAOBOHM JEATEIBHOCTH B IEIAX COXPAHEHUS CBOETO 370POBbS H
OKpYXaroIIel TPUPOJHON CPEbl, OCO3HABATh OMACHOCTH BO3JAEHCTBHUS HA >KUBBIE OPTaHU3MBbI
omnpeeNEHHbIX BEIIeCTB, TOHUMas cMbich mokaszatens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHUSA U MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT 00y4YaromMXcsl ¢ OTPAaHMYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JJOCTYITHBIX METOAaX MO3HAHUS BEIICCTB M XUMHYECKHUX SBJICHUH;

JUISL CIIeTIBIX W CIa0OBUIAIIMX OOYYaIONIUXCS: YMEHHE HCIIOJIb30BaTh peabedHO-
TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins muist 3anucu xumudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kourpoabubie | Ilpakrnyeckne
NporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTuyeckue OCHOBBI OPraHUYECKON XUMHH
[Ipenmer opranndeckoi xumun. Teopus
1.1 CTPOCHHMS OPTAaHMYECKUX COSTUHEHUN A. 3
M. bytnepona
Htoro no pasnemny 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbie yrieBOIOPOIbI — aJIKaHbI 2
99 HenpenenbHble yriieBo0poIbl: adKeHBbI, 5 1
AJKaIMCHBI, JTKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
94 [IpupoaHble ICTOUYHUKH YTIIEBOJIOPOJIOB U 3 1
uX nepepadboTka
Hroro no pazueny 13
Paznen 3. Kuciopoacoaepsxkamnue opranndeckue coeIuHeHust
3.1 Crnuptel. denon 3
39 Anpperuasl. KapOOHOBBIE KUCIOTHI. 7 1
CnoxHbIe QU
3.3 YrieBoabl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:xaiye OpraHudecKue coenHeHnst

4.1 AMMHBI. AMUHOKHUCIOTHIL. benkn 3
Uroro no pazmeny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHECHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pasnemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KITACC

KoangecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieiioB U TeM (uugposbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XMMHUH
Crpoenue atomoB. [leproanyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. MenneneeBa
12 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PeaKIuu 6 1 1
Htoro no paszneny 13
Paznen 2. Heopranuveckasi Xumust
2.1 MeTanisl
2.2 HemeTamnbl 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUUECKHX )
' BEIIECTB
Hroro no pasnenry 17
Pa3gen 3. XuMus ¥ :KU3Hb
3.1 XUMHA U )KU3HD 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 3







ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuectBo yacos JIEKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontpoanupie | IlpakTHaeckne f{lsyqemm :)Iﬁ[?aI;OBaTeJILHbIe
padoThI padoThI pecypent
1 IIpenqMeT oprannyeckor XUMUH, €€ 1
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUECHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHenuii A. M. bytieposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Ki1accupuKauu
3 oprannyeckux BemecTs. HomenknaTtypa 1
(cucremaTuveckas) ¥ TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUI PSI
5 MerTaH u 3TaH — TpocTenme 1
IPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NPONUIIEH — MpocTeiine 1
IPEACTABUTENH AJIKEHOB
8 [Ipaktuueckas pa6ora Ne 1. «Ilonyuenue 1 1
JTWJIEHA U U3yYEHHE €0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 Metunoyrtanuen-1,3. [lonyuenue 1
CHHTETHYECKOT0 KayuyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKHUH psAll. ALETUIEH —
MPOCTEUIINNA MPEICTABUTEIb ATIKUHOB

11 Brrunciienus o ypaBHEHUIO XUMUYECKON
peakiu

12 Apensl: 6eH301 1 ToJ1yoJ. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBs3b YrieBOAOPOIOB,
MPUHAJJICKAIUX K Pa3TUIHBIM KJlaccam
[IpupoaHble HCTOUHUKH YIJIEBOIOPOIOB:

14 NPUPOJIHBINA I'a3 U MOy THBIC HEDTAHBIC
raspl, HeTh U MPOIYKTHI €€ mepepadboTKu
[IpupoaHbie ICTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOHBII ra3 U NOMyTHbIE HEPTIHbIE
raspl, HeTh U MPOIYKTHI €€ epepadboTKu

16 KontponsHas pabota no pasueny
«YTIEeBOAOPOABD»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BonopoaHas cBs3b

18 MHOroaToMHble CIUPTHI: 3TUIIEHIJIMKOIb U
TIMLEPUH

19 ®deHout: CTPOCHUE MOJIEKYJIBI, (PU3HUYECKUE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerusl: popManbIerua u
aretanbpaerua. Aneton

21 OAHOOCHOBHBIE Npe/ieNibHbIE KapOOHOBBIE
KHCIIOTBI: MypaBbUHAas U YKCyCHas

22 [Tpaktueckas padora Ne 2. «CBoiicTBa




pacTBOpa yKCYCHOM KHCIIOTBD)

23

CTeapI/IHOBaSI " OJICMHOBAasA KHUCJIOTHI, KaK
OpeaACTaBUTCIIN BbICIIUX Kap6OHOBLIX
KHCJIOT

24

Mpita KaKk COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE AeiCTBHUE

25

CrnoxHuble 3¢HUpHI KaK TPONU3BOIHBIE
KapOOHOBBIX KUCIOT. 'HAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsl: rugponus, npuMeHeHue,
OuoJoruueckas poib )KUPOB

27

VYriaeBobl: cocTaB, KilacCU(PUKAIUS.
Baxxneimme npeactaBuTenu: TirOK03a,
¢bpykro3a, caxaposa

28

Kpaxman u niemuirono3a Kak mpupoIHbIe
TTOJIUMEPBI

29

KontponbHas pabota mo pasuaery
«Kucnopoaconepxaniyie opraHndecKue
COCITUHCHUS)

30

AMMHBI: METHJIAMUH U aHUJIHMH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHHYECKHE COCTUHEHWS, UX
ouosiornyeckoe 3HaucHue. [lerntuanl

32

benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHECHHUS
OcCHOBHBIC IOHSTUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUN

33

[IpomexxyTouHas aTrecTanus




OCHOBHEIE MCTOABI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEANHEHUH. 1
[Inactmaccsl, KayuyykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonTpoabHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

XuMu4eckui 3eMeHT. ATOM. DJIeKTpOHHAas
KOH(urypaunus aToMoB

[Tepuoanueckuii 3akoH u [lepuonnueckas
cHCTeMa XUMMHYECKUX dmeMeHToB J]. Y.
MeHneneeBa, Ux CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYCCKHUX IJIEMEHTOB M UX COCINHECHUH 1O
rpynmnam u nepuojam. 3Ha4eHue
MEePUONYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX 35eMeHToB /.M. Menneneera B
Pa3BUTHU HAyKU

Crpoenue BeniecTBa. XuMHUECKas CBsI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOH cBsI3U. BoopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHULIATEIBHOCTb.
CrenieHs okuciieHus. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS

[ToHsiTHE O TUCIIEPCHBIX CHCTEMAX.
HcTiHHBIE M KOJIJTIOUIHBIC PACTBOPHI.
MaccoBas 710151 BelllecTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpraHWYeCKuX coeAMHeHui. ['eneTnueckas
CBSI3b HEOPTAaHUYECKHUX BEUIECTB, PA3IMUYHbBIX
KJIaCCOB

Knaccudukanuss XUMHIECKUX pEaKIuil B
HEOPTraHUYECKON U OPraHU4ECKON XUMHH.
3aK0H COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBPALICHUS SHEPTUHU [IPH
XAMHYECKUX PEAKIUIX

CxkopocTb peakiuu. O6paTuMble peaKkiuy.
XUMUYECKOe paBHOBECHE

10

[TpakTuueckas padorta Ne 1. «BiusHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTD
XUMHUYECKOU PEAKIIUM»

11

DnexTponuTuyeckas auccoruanus. [lonstue
0 BOJIOpOoJIHOM Toka3atene (PH) pactBopa.
Peakniuu monHoro oomeHa. I'naponus
OpTraHNYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonsatue 06 anexTponusze
pacIIaBoOB U PaCTBOPOB COJIEH

13

KonTponbHas pabora no pazzaeny
«TeopeTnueckrue OCHOBBI XMMHID»

14

Merannel, ux nonoxenue B [lepuoanueckoi
CUCTEME XuMHuueckux snemenTos /1. U.
MenneneeBa 1 0COOEHHOCTU CTPOCHUS
atomoB. O0mue ¢puznuecKkue CBOMCTBA
METaJIJIOB




15

CmuiaBel METaJIOB. DIEKTPOXUMUYECKUM psJl
HaIpsHKEHUHA METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJIJIOB (HaTpU, KaJTui, KaJIbIIUNA, MarHui,
AJIIOMUHMI) U UX COSTMHEHUIN

17

XUMHYECKHE CBOMCTBA XPOMa, MEJU U UX
COeTUHEHN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKejle3a U uX
COEeIUHEHUN

19

[Tpaktrueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 337a4 10 TEME
«Metannp»"

20

HeMeTaJ'IJ'II)I, X ITOJOKCHHUEC B
[leproanyeckoi cucteMe XMMUYECKUX
snemenToB JI. . Menaeneea n
0COOEHHOCTH CTPOCHHUS AaTOMOB

21

Pu3n4eCKUe CBOWCTBA HEMETAILIIOB.
AnoTponus HEMETaUIOB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, pocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA rajJOT€HOB, CEPBI U UX
COEeIUHEHUN

23

XUMHYECKHEe CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHU

24

XHUMHYECKHE CBOMCTBA yIIIEpOaa, KPDEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXKHEUIIIMX HEMETAJIJIOB U UX
COCIUHEHUN

26

O0001eHNEe U cUCTEMATH3ALINS 3HAHU 110




Tteme «Hemetamiaey. Beraucinenus no
YPaBHEHUAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME 1
"Hemetamisr"»

98 KonTponbhas pabora no tTemam «MeTtaibn 1
u «Hemetamibn

29 Heopranuueckue 1 OpraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUS
AMoTepHbIe HEOPTaHUYECKUE U

30 opraHuueckue coenunenus. ['enernyeckas 1
CBSI3b HEOPTAHUYECKUX U OPraHMYECKUX
BEIIECTB
Posb xuMuH B 00eCIieUeHHU SKOJIOTHUYECKOM,

31 PHEPTETUUYECKON U MUIICBOI 0€30MacHOCTH, 1
Pa3BUTHHU MEIUITUHBI
[TpencraBnenus 00 OOIUX HAYYHBIX

32 MPUHIUINAX TPOMBIIUIEHHOIO MTOJIyYEHUs 1
BaKHEHIIINX BEIIECTB

33 [TpomMexxyToduHast aTTECTALHS 1

34 YenoBek B MUpE BEILIECTB U MaTepUaIOB 1
XUMHUS ¥ 310POBBE YeIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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