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HOACHUMTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctaaapre COO, ¢ yuérom Konnuenuuu nmpemnonaBanusi y4eOHOTO IpeaMeTa
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoi @Dexepanuu, pean3yrOIMIMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHH, K OIPEACICHUI0 OO0IIen
CTpaTeruy 0O0ydeHUs, BOCIIUTAHUS M Pa3BUTHUA OOYYAIOMIMXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOro 00pa3oBaHHsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBaHMS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npuUpoaHOI cpene. Peannsyercs xumMmmuueckoe oopazoBaHue o0y4yaroUuMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COIEp)KaHhe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMe MO XMMUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXkKe C y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OoOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMHU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMupOBaHUE PAlMOHATIBHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXarolleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (hOpMUPYETCS B XUMHH
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHS cCTajla
HEOTHEMJIEMOI YacTbi0 MHUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOM, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOIiero oOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYyYalolIUXCsl, HEOOXOAUMYIO UM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHN 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuyeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX



ABJISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HaHUU [0 HEOPTaHUYECKOW XUMUU (C BKIIOYEHHEM
3HaHUH U3 00uIel XUMHUM) U OpraHWYecKor XUMUU. POpMUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3YYCHHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSTHIA, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMHSD» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHHMNA Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMHH BeIlecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEero 0oOpa3oBaHUs TEPBOHAYAIBLHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0Opa3oBaHMsI TEOPETHYECKH MaTepuanl u
(baKTOJIOTHMUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKkasi XUMHsD» O0OyUYalOIMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYEHHE MEePUOJUYECKOr0 3aKOHAa C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIHM,
Iy0Ke TIOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000OImarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIIUAX, UX CYHTHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH COAEpP)KAHUSA, HWMEIOIIUMHU
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAcKpbIBalOT €€ poJib B ITI03HABATEIbHOM U
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTIOJHEHHs 3HAHUMN, pPelleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIEI0BaTeNIbCKUX 3ajad. B 1enoM conepkaHue
yuebHoro mpenmMera «XUMUS» JaHHOTO YPOBHS U3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il TIOHMMAaHUS (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU M TEOPETHUYECKHMHU MPEANOChUTKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B muane pemieHust 3amad BOCHMTAHUSA, Pa3BUTHS U COLMAIM3ALMMU  O0y4YaroUIuXcs
IOPUHATBIE MPOTPpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO0 COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE JUISl Pa3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS MPOOIieM, TTIOMCKa, aHAIN3a 1
00paboTtkn wHOpMaIuK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKh Kak oOriactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eIeH U3YUCHHsI IPEAMETA SIBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMHM H3ydeHUs npenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMHpPOBAaHHE CHCTEMbl XHMHUYECKMX 3HAHWUM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JJIsi MPUOOPETEeHUs YMEHUN OpPUEHTHUPOBATHCA B
MUPE BEILIECTB U XMMHYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30I1acHOrOo
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LeJe U 3aJa4y U3yuyeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHcTeMe cpemaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0O0ILI€00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMM, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWH U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cB3M c 3TUM npu U3YYeHHH TMpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe 3HAuYeHHE
NpUOOPETAIOT TaKUe 1IeNIU U 3a7a4u, KakK:

ajganTanus OOYyYaloIIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBHIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOWCKa, aHanmu3a W o00paboTku uH}OpMAIUK, HEOOXOMUMBIX [JII TMPUOOPETCHHs] OIbITA
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BAaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHallu3a y9eOHOW U Hay4YHO-TIOMYISIpHON WH(DOPMAIIMHA XUMUIECKOTO
COJIepKaHus;



dopMupoBaHne U pa3BUTHE Y O0YJAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHWPOBAHUH U TIPOBEIEHUH XMMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHNE y OOyJarommxcsi YOeKIEHHOCTH B T'YMAaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOW pOJAM B  pEMIEHHMH [IOOAIBHBIX  MPOOJEM  PalnOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHUS K TPUPOAEC M CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHNUS OIBITA WCIOIB30BaHMS TONIYYCHHBIX 3HAHUM [UIS TPUHSTUSL
IPaMOTHBIX PEIICHNUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueGHOM miaHe cpemHero obiiero oOpa3oBaHus mpeamer «XuMus» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmmiee 4nciio 4acoB, OTBEACHHBIX U M3YYCHHS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
Kyacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHUE, PAa3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKeHUs. CTpyKTypHbIe (OpPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy ~ OpPraHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) U TPHUBHAIbHbIE HAa3BaHUA BaKHEUIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALIECHUN: 03HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJIECKYI
OpraHMYECKUX BEIIEeCTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBjieHue, 0OyriuBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMM psa. MeraH M 3TaH — HpocTeHlne
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpEeHUs ), HaXOXACHUE B IPUPOJIe, OJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPONUJIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XWMHUYECKHE CBONCTBA (pPEakiUu TUIPUPOBAHMUS,
raJIOreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin), OJydeHHe U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoOMcTBa (peakuus moaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUICH —
MPOCTEUIIINIA TTPEACTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NICCKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJjlOreHUPOBaHUS MU HUTPOBAHMS), MOJYYCHHE W NpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAaKUs), NoLyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MIPUHAUICKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIi ra3 M MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TEeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro NepepadboTKH.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «Hedtb» u «Yronb», MoagenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHHUE MPAKTUYECKOW paboThI:
MOJIy4eHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTA pEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUEecCKHe U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METalIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMH, Ka4eCTBECHHAs pEaKIIUs Ha
MHOIOaTOMHbIE CcHUpPTHI). JleficTBue Ha opraHusm uenoBeka. lIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpoeHHWE MOJEKYNbl, (PU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemouwvl. DopManbAeTwa, aneTAIbICTH. CTpPOeHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIICHHS W BOCCTAHOBJICHUS, KayECTBEHHBIC PEaKIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KUCIIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

YrneBonbl: cocTa, Kiaccuukanus yrieBoaoB (MOHO-, M- U Mmojucaxapusl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHaYyHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. OpyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmaia U LeJUTI0I03bI.
®dusnueckue U XUMHUYECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

DKCrepUMEHTAIbHbIE METOJbl H3Y4YEHHsS BEIIECTB M MX IMPEBpAIlEHUI: MpOBEICHHE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TtaHoia okcuaom wmeau(ll)), mHoroaroMHbIX
cnupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILECTB UM MPOYKTOB PEAKLIUH).

A3oTcoepKalle OpraHnyecKue COeAMHEHUSI.

AMUHOKHCIOTHI Kak aMQOTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe IMuMHA). buojormueckoe 3HadyeHHe
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIIuy Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEeBpalleHuil: HaOIoAeHue u
ONKCaHUE JEMOHCTPALlMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEPU3ALIHS U MTOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX TOHATHH, Tak H
HOHATUH, ABJSAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBJICHUE, HAay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusmka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nNuIeBbe MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHU, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMudeckuid dreMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- aseMeHTbl. OCOOCHHOCTH
pacnpeneneHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHask KOH(UTYpaIKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XxXuMHYeckux dieMmentoB JI. .
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIaM M IepruogaM. 3Ha4YE€HUE EPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3smbl 0Opa3oBaHMsI KOBaJCHTHOMN



XUMUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUliaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIix cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEIL[ECTBA B PACTBOPE.

Knaccudukanust HeopraHnyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKHUX
BEIIECTB. ['eHeTnueckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K pPa3IUIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XHMHYECKUX peakiuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U NPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUUYHBIX (akTopoB. OOpaTHUMbIE pPEaAKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSSHHE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEHIECTB M HX MPEBPALIECHUN: JEMOHCTpAIUs
tabmui «lleprognyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
1a00paTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIeTIEHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAIBbHOTO MHAUKATOPA, PEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (PaKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckold cuUCTEME XUMHYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOoMOB. (DU3MYECKHE CBOWCTBA
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3ot1a, (ocdopa,
yIiepoJia U KpeMHUs1) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢dbusndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKECHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMIIMX METAUIOB (HATpUM, Kaluid, KajablUid, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme cmocoOw! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BELIECTB M UX MPEBPAILCHUI: H3ydeHUE
KOJUIeKIIMA «MeTalulbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATBHBIX



3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W INEJIOYel, KauyeCTBECHHBIC
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B 0 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuu B 00eCTie4eHIH YKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHSATHE O Hay4YHBIX METOJAaX MO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHuii.

[IpencraBinenuss 00 OOMMX HAyyHBIX NPHUHLUIAX T[POMBIIUIEHHOTO MOJY4YE€HHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHE U MUHEPATIbHBIEC y100pEHUsI.

XUMHS U 3JI0POBbBE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBOM XWMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHUYECKON XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOopHs,
aHaJIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPHUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaJoB, CEeJIbCKOX035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCTh, (papMareBTU4YeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
porpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
POrpaMM CPeTHETo 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTypE JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAILIUU K 00Y4EHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIMK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYy4aroUIMXcs PYKOBOJCTBOBAaTHCS B CBOEH NEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TMPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUHCKOTO
rpaXXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCSI.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKOH JEsTeNbHOCTH OO0yJaromMXxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHHUS] O COIMAIBHBIX HOpPMaxX M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIN3E Pa3IMIHBIX BHIOB YUYCOHON AESITETLHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXCHHSI K TMPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHU,
KPOTMOTJIMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPEIOBBIX TOCTUKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUHY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpyn10BOro BoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccuu u peaan3alnuy cCOOCTBEHHBIX XU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHKEHUN XUMHHU ISl pEIICHHs] BOIIPOCOB
PaIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEITPHHIMACMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMATILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHHM KakK HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoHaATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJTOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaK O €AMHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH podIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBMWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOU
KYJBTYpPBI, pEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CreyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’XKAalOIIEro MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS ienaTh 000CHOBaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peleHHs TpolieM
B PEAJIbHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccnoHaTbHON
JESATEBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHsS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXmpeMeTHbIE) 00IeHaYYHBIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

yYHUBEpCaJdbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAJIBHOM KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOy4alOIIUXCS  HWCIOJh30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YyUeOHBIE ACWCTBUS B IIO3HABATEIBHOW H
COLMAJIbHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Osgiiaienne YHHBEPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JJorMYecKHUE AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJIM3MpPOBATH MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNaTh UEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XApPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

yYCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS, UCIOJb3YEMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKkass (GopMynia, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU peleHHH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMU MCTOJIOB HAYUHOTO IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 3aJa4d  HMCCIEAOBAHMS, HCIOJb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCEPKC MPABHUIIbHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MPOBCACHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWUYECKON MCCIIEIOBATEILCKOW UM TPOEKTHOW JIESITEIIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) paborta ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-TIOMYJIpHas
auTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHJOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUeOHBIX 3aa4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMAIBHYIO (hOpMY TpencTaBieHus HHGOpMAIUu (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU pabdoTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOpMYIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISITHOCTH.

OB/1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMbI B XOJI€ JUAJIOTA W/WUIM JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKON pabOThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanmu3anuy y4eOHOro TMpoeKTa W (HOPMYNIHPOBATH BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN IyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSAMH.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJsTHUBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTb,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJIHEHUH Y4EOHBIX M HCCIIEOBATENBLCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIYYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckast XUuMHUs» OTPaKaroT:

c()OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHUs] MPAaKTHYECKUX 337a4 W SKOJIOTMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLeE;

BIAJICHUE CUCTEMONM XUMHYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAsA 000J104YKa aTOMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATIbHAS TPYNNaA, pajuKai, WU30MEpHUs, U30MEphbl, FOMOJOTHYECKUH psJl, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHHS OPraHMYECKUX
BemiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAIUUE B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MOHIATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MIOHATHUS IIPH OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYIT OPraHUYECKUX BEIECTB
U YPaBHEHUI XUMHUYECKUX PEAKLIMH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHMYECKHX BEILECTB
JUTSL AJUTFOCTPALUU MX XUMHAYECKOTO U POCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAICKHOCTh U3yYCHHBIX OPraHMYECKUX
BEIIECTB 10 HUX COCTaBYy M CTPOGHHUIO K ONpEAeiIEHHOMY KiacCy/Tpynre CoeluHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIUEe  COEIUHEHMs, BBICOKOMOJIEKYIIPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs 1O cuctematudeckoi HomeHkiatype (IUPAC), a Takxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACISATh BHUJIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHHSI MaCcChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTAaBUTENEH PAa3TUUYHBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, TPOMWICH, areTwieH, Oyramuen-1,3, merwinOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIerHI, MypaBbUHAs U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, [eJUT0NI03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPONHBIN Ta3, yrojib), CIOCOOBI MX MEPEepaObOTKH M TMPAKTUYECKOE MPHMEHEHUE
MPOJIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMONb3YEMbIX B XHMHUU MpPU M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMHU U JIaOOpaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTaTh
XUMHYECKOTO SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX pEaKUuil Hu
(dbopMyITUpPOBaTH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH) HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHUs] UX BPEIHOrO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKa;



JUIsE OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE NMPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SBIICHUM;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYalolmUXCs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPENCTABICHUA: O XHMMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHUW TPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUU 3JICMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIM aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJUIMYECKasi  pelIéTka, TUIMBl XUMHYECKHUX  PEaKIHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIuH, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
3JIEKTPOJUTUYECKON JAucconuanuu, nepuoauueckuid 3akoH JI. WM. MenzaeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS HEPTrUU MPU XUMHUECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3BIK XHUMHU, MHPOBO33PEHUECKHE 3HaHUS,
JeXalue B OCHOBE IMOHMMAaHMS NPUYUHHOCTH U CHCTEMHOCTH XHWMUYECKUX SIBJICHHI,
(dakTosornuecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM IEATETHHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPHU OMHCAHUA HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHWH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKYl0 HOMEHKJIATYpPY
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTMACIBHBIX HEOPraHHYECKHUX BemlecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BeCTh, HErali€Has W3BEeCTb, MUThEBAs COJA, NMHUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIM4ecKasi, BOJOPOAHAS) B COCAUHEHHSX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBopax HEOPraHMUYECKUX COETUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle COeIMHEHUN (ITPOCThIE BEIIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIbHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnaeneeBa, HCHONB3Yysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COEMHEHMH MO nepruoaaM u rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOWCTBAa HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXkAaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMHU BEUIECTBAMH C IIOMOIIBIO YpaBHEHHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIoBOoMY J(DQeKTy peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKI1K, yJaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPaBHEHUS PEAKIMHA Pa3IMUHBIX TUIIOB, ITOJIHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peaxku UAyT 10 KOHIa;

C(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKLUH, MOJATBEPXKAAIOUINE KadeCTBEHHBIN
COCTaB pa3INYHBIX HEOPraHWYECKUX BELIECTB, pAaCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILIECTB;

C(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeaKIii MOCPEeICTBOM COCTaBJICHUS JIEKTPOHHOT0 OajlaHCca 3THX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

Cc(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIEeXKAllue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a TakKe COPMHPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOM3BOJICTBA;

C(OPMHPOBAHHOCTh yMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSTHUSA
«MaccoBasi JIOJsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHUYECKUX
peaKIHsIX, Macchl BEUIeCTBAa MM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHUH;

c(OPMHPOBAHHOCTh YMEHHUI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBAaTh U BBINOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEACTICHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKIMM HOHHOr0 OOMEHa, KadeCTBEHHbIC pPEaKIUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7ad no temMaM «Mertamib» M «Hemertamisl») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30IaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJbI HA OCHOBE ATHX PE3YyJIbTaTOB,;



c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4YaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYyHUKaiuu, MHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeaeNéHHBIX BEIIECTB, MOHUMAasl cMbICT mokaszarens [1JIK, moscHITh Ha mpuMepax CrocoObI
YMEHBILIEHUS U MIPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPTraHN3M YEJI0BEKA;

JUIsl OOyYaroIUXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SIBIICHUM;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XumMudeckux Gopmyi.
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MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIiI€BOJAOPOIOB,
MPUHAIISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIC HE(YTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

26 Kuper: ruaponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxneiimme npeacTaBuTeIN: TIIOK03a,
¢bpykTO3a, caxapos3a

28 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCITUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHWYECKUE COCAMHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentuapt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

33 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJICKYJISIPHBIX COeTUHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKux aineMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIaM U nepuojaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NIPEBPAICHNAS SHEPTUH NIPU
XUMHYECKHUX PEAKIMAX

Ckopoctb peakiuu. OOpaTuMble peakIum.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHEHUIN

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaMm «MeTauibi 1
u «Hemeramisny

29 Heoprannueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHudeckue coenuHeHus. I'enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B ob6ecrieueHIH SKOJIOTHIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHLMIIAX TPOMBIIUIEHHOTO MOJIYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHS U 3I0pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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