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HOACHUMTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanusi yaeOHOTO IpeaMeTa
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoi @Dexepanuu, pean3yrOIMIMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHH, K OIPEACICHUI0 OO0IIen
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS M Pa3BUTHUA O0YYAIOMIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBIECHHOCTH II€JE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHHsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBaHMS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npUpoaHOI cpene. Peannsyercs xummuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO IMpeaMeTa «XUMHs», COIepKaHhe U MOCTPOSHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OoOIIero
oOpasoBanus B Poccuiickoit ®enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIIMU, B CO3JIaHMHM HOBOHM 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dbopMupoOBaHNE PAlMOHATIBHOTO HAYYHOT'O MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIleM MUpe KaK O €AMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUPYETCS B XUMHH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS cCTajla
HEOTHEMJIEMOIl YacThI0 MHMPOBOHM KYJIbTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEeHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBON, HSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero oobpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOy4YaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiiolmiuMH  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumusa» U «O01as 1 HeopraHu4yeckasi 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
OpU HM3YYCHHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTtypa conep:kanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMHSD» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
yuyeOHOro Matepuasia M OOyCJOBJIEHA 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 PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEro 0oOpa3oBaHUs TEPBOHAYAIBHBIC
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 oOpa3oBaHMsI 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 3aKOHA C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
Iy0Ke TIOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIIUIX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMM COAEpP)KAHUSA, HWMEIOIIUMU
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAcKpbIBalOT €€ poJib B ITI03HABATEIHbHOM U
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pPelleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIEI0BaTeNIbCKUX 3ajad. B 1enoM conepkaHue
yuebHoro mpenmMera «XUMUS» JaHHOTO YPOBHS U3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aromuxcst MUPOBO33PEHYECKON OCHOBBI Il TIOHUMAaHUS (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 TEOPETHUECKHMHU MPEANOChUTKAMH,
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 W COLMAIM3ALMKU  O0y4YaroUIuXcs
IOPUHSATHIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO0 COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX EHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE JUISl Pa3IMYHBIX BHJIOB JACATEIBHOCTU: PELICHUS MPOOJieM, TIOMCKa, aHAIN3a U
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 oobmero oOpa3oBaHUS, NPU  ONPEACICHHH  COACPIKATEIbHOU
XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHMMHUYECKOM HayKM Kak oOriactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1eIeH U3YUCHHsI IPEAMETA SBISETCS BIOJIHE OMPaBIaHHBIM.

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

e (GOpMHpPOBAaHHE CHCTEMbl XWUMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHBIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHX peaklnid, HeOOXOIMMBIX JJIsi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCA B
MHUPE BEIIECTB U XUMHUYECKHX SBIICHUH, IMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOrO
oOparreHus ¢ BeeCTBAMH.

Hapsiny ¢ 3TuM, conepkarenbHasi XapakTepUCTUKa LeJe U 3a7ay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0O0LI€00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, 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 TMpeaMera «XHUMHUS» JOMUHUPYIOLIEe 3HAuYECHHE
NPUOOPETAIOT TaKWe IIeNN U 3a7a4uH, KaK:

aganTanus OOYyYaroIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMITCTEHITHI),
MMEIOUINX YHHUBEpPCAIbHOE 3HAUECHUE JJISl Pa3IMYHBIX BUJIOB JI€ATEIbHOCTH: PELICHUs TPOOIIeM,
MOWCKA, aHaimu3a W o00paboTku uWH}OpMAINUK, HEOOXOMUMBIX [IJIi TMPUOOPETCHHsI OIbITA
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKU C
MO3UIUI IKOJIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIIECCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISpHON HH(DOPMALIUU XUMUYECKOTO
COJIepKaHus;



dopMupoBaHne U pa3BUTHE Y O0YJAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJII0OAAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHWPOBAHUH U TIPOBEIEHUH XMMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHNE y OOyJarommxcsi YOeKIEHHOCTH B T'YMAaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOM pOJIM B  pEMIEHHMH MIOOAIBHBIX  MPOOJEM  PalnOHAIBHOTO
IPUPOJONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX DPECYpCOB 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.

OOmmee 4nciio 4acoB, OTBEACHHBIX U M3YYCHHS XHUMHHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kimacce — 34 gaca (1 ywac B Hexenmo), B 11
kjacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[TpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIYUYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHble (DOpPMYINIBI OpPraHWYECKHX BEIIECTB. I omojorus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukaluu  OpraHMyeckux  BemecTB.  Homenkmnarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas)) U TPHUBHAIbHbIE HA3BaHUA BaKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCIepUMEHTaIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHWYEeCKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIEeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIECTB MPU HATPEBaHUU (TUIaBJICHHE, OOYTITMBAHUE W TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEUIINE
MPEJCTAaBUTENN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpPEHUsI ), HAXOXKJIEHUE B MIPUPO/IE, TTOJYUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIIEH U NPONUIEH — MPOCTEHUIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME M XUMHYECKHE CBOMCTBa (peakUuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIydeHHe U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBA (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psA. AlETUIeH —
MPOCTEHUININIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NICCKHUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTy4YeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M NpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceoicmea (peakyuu 2an02eHUpPOSanUsl U HUMpPOBAKUs), NOLyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K Pa3IMYHBIM KJaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOa0B. [IpuponHbIil ra3 u momnyTHble HE(PTSIHBIE Ta3bl.
Hedtr u e€ mnpoucxoxaenue. CrnocoObl mepepadOTKM HEPTH: TEePEroHKa, KPEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro epepaboTKH.

DKCrepuMEHTAIbHBIE METO/Ibl M3YYECHHS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIECHUE MPAKTHYECKOW PaOOTHI:
MOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHble 3agayn.




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

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHUE, (U3NUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaJNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CUPTOB. JleficTBUE MeTaHoa U 3TaHoa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMUA METaNIaMHi, Ka4eCTBECHHAS pEaKIIUsI Ha
MHOrOaTOMHbIE cHUpPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuuepUHa U
STUJICHTJIUKOJIS.

®deHoJ: CTpOeHHWE MOJEKYNbl, (PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemousvl. DopManbAETHA, aleTAIBICTH. CTpPOeHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pEaKkIMy OKHUCIICHHUS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUu),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE 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 IEHUCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. bruosorndeckas posb KUPOB.

YrneBonpl: cocTa, Kiaccuukanus yriieBoaoB (MOHO-, M- U Mmojucaxapubl). [mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHOBiIEHWE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. pyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemntonosa kak npupoaHbie noauMepsl. CTpoeHre Kpaxmasia U LeJUTI0I03bI.
dusnueckue 1 XUMHYECKUE CBOMCTBA KpaxMaia (THIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpAIlEHUIl: MpOBEICHHE,
HaOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHOoroaToMHBIX
cupToB (B3aumojeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIWYeCcTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKklUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3o0TcoepIKalle OpraHnyecKue COeAMHEHUSI.

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



benku kak npupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pPEaKIIuy Ha OCJIKH.

OKcrepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEBpalleHuil: HaOIoAeHue U
ONUCaHUE JEMOHCTPALlMOHHBIX OIBITOB: JI€HAaTypalus OENKOB INpU HarpeBaHUM, IBETHHIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynsapHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJILHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX MPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa31aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
HOHATHUH, ABJISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOme ecTecTBEHHO-HAy4YHbIC TOHSATHS: SIBJIECHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusnka: 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 OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOTYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHUYECKAS XUMMUA

Teoperuvyeckue OCHOBbI XUMMHU

XuMHUeCKUH areMeHT. AToM. Sapo artoma, H30TOMbI. ODJIEKTPOHHAas 00O0J0YKA.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTamH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB MO OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuognueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux osnemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepHoanyeckoil CHUCTEMBbl XUMHUYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HaueHue MepUoIUIECKOro 3aKOHa B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJCHTHAas
HEeMnoJIsipHasl W TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOMN



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

BemectBa MOJIEKYJISIPHOTO 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
BEILIECTBA B PACTBOPE.

Knaccudukanmust HeopraHudeckux coenuHeHuid. HoMmeHkIaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K Pa3IUIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanus XMMHUYECKUX peakuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

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.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «lleprognyeckas cuctema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
1a00paTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pas3nuyHbIX (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3a1aun.

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

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenune HemeramioB B Ilepuonuueckoid cuUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ot1a, (ocdopa,
yIiepoJia U KpEMHUs) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHU).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB M UX COCIMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HANPSIKECHUH
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIKMX METAUIOB (HATpUM, KaJuid, KajablUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX IMPEBpAICHUI: H3y4yeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE 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 BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTie4YeHUH SKOJIOTHYECKOM, SHEPTETHYECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuluHbL. [loHsATHE O HAay4YHBIX METOJAaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKuuii.

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

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHE U MUHEPATIbHBIEC y100pEHUsI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
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 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIleCTBa, (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

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IPOrpaMM CPeTHETo 00IIeT0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K O0YUEHUIO;

[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCS PYKOBOJCTBOBATHCS B CBOEH NEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYue TMPABOCO3HAHUS JKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD JKU3HEHHBIE ILJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUSA MpeaMera «XHUMHS» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCIUTATENIbHON JEATETbHOCTH B COOTBETCTBUHM C T'yMaHHUCTHYECKUMH,
COLIMOKYIIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUUCKOTO
TPpaXXTAHCKOTO OO0IIeCcTBa, MPUHATBIMA B OOIIECTBE HOPMAMH U TIPAaBWJIAMHU TIOBEICHUS,
CIOCOOCTBYIOIITUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JTUYHOCTH 00yYaIOIIHUXCSI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT cPOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESITENbHOCTH OO0YyJarOMMXCs [0 peaau3alun
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

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

NPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHBIX U MO3HABATEIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K MpOIecCy TBOpPUECTBA B 00JAcCTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTUKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

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

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBapuIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHOro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIE€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPABWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

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

5) Tpy10BOro BOoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEI0BATEIbCKONW JESATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

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

YBaXXEHUSA K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHUH OOpa30OBaHMS,
Oynymeil mpodeccuu U peaan3aluuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

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

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE ITPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTUKECHUN XUMHHU JJISl pEIICHHs] BOIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYIbTYpPhI, OIBITA
JNESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W 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 IPHUPOJABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodsIeM COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBMWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXKHOW 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-HAYyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMUS,
UCIMOJIb3YEMBIX 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 IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATEBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHsS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXmpeMeTHBIE) 00IeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJdbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAJIHOM KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOy4alOIIUXCS  WCIOJb30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIE ACHCTBUS B IIO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

OsgiiaieHne YHHBEPCAIbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JJOornYecKue AeCcTBUS:

CaMOCTOSITENILHO (OPMYIIUPOBATh W aKTyaJIM3MPOBATH MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeNeNaTh UEeNU ACATEIbHOCTH, 3aJaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEIISIMU;



UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XApPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIBbHBIX (1)aKTOB n HBHGHHﬁ;

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

yCTaHaBIMBATh MPUUUHHO-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, IPE0O0Pa30BBIBATH MOICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEaKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUHOT'O IMMO3HAHHW BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 33Ja4yd  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 NPOBCACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIATh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
POTHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHUUYECKON MCCIIEIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTDh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHuss HHGOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU pPaboTe C XUMHYECKOU
uHpoOpMalKell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHYeCKHE) 3HAKU H
CHUMBOJIBI, (hOpMYyIIbI, a0OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

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 BBIIOJHEHUS
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.

OBJ1aieHNe YHHBEPCAIbHBIMH PeryJsTHUBHbIMU 1€ 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 IMOJIyYEeHUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XuMHUs» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH IUis
pelIeHus] MPAaKTHMYECKUX 3a7a4 W SKOJIOIMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLe;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaliéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, paauKajl, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHHS OPraHMYECKUX
BeumiectB A. M. DbyTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PDEHUYECKUE 3HAHMs, JIEXKAILME B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAKTUYECKOU JEATEIbHOCTH YETI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MMOHIATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MOHATHUS IIPU OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JUJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (OpMYIT OPraHUYECKUX BEIIECTB
U YPaBHECHUI XUMHUYECKUX PEAKLHH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL AJUTFOCTPALlUU UX XMMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAICKHOCTh U3YYCHHBIX OPraHMYECKHX
BEIIECTB 110 HX COCTaBYy M CTPOGHHUIO K OINpEAeiIEHHOMY KiacCy/Tpynre COoeIuHEHHH
(YriaeBoAopodsl, KHUCIOPOJ UM a30TCOACpXKAIUE  COCIUHEHMs, BBICOKOMOJIEKYJIAPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabIeThui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUAbl XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE M KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa aiis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTAaBUTENEH PAa3TUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJEH, TPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOIb, TJIMIEPHH, (EHOJ, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, I[eJUT0NI03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKH M MPAKTUYECKOE MpPHUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUSA [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCMONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKUE), UCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHMUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAAThH MPaBUJIA MOJH30BAHUS XUMHUYECKOW TOCYAOU M
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3yUYEHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OETKOB TpHU
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuHu C BEIIeCTBaMHU U JIaDOpaTOPHBIM O0OpPYIOBAaHUEM, MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKUuil Hu
(dbopMyITUpPOBaTH BEIBOIBI HA OCHOBE ATHX PE3yJIbTaTOB;

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

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IENSIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAICHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeII0BEeKa;



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

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmass W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUHU SIBICHHUNW TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJABTYpPhl JHYHOCTH, €€ (YHKIMOHAJIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHns MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
310pOBBIO U IPUPOJIHOM CpENE;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NINYecKas, BOJOPOJHAs),
KpUCTAJUITMUECKasi  peméTka, TUIMBl XUMHYECKHUX  PEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIuH, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpPAHEHHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILLCHUS SHEPTUU MPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs IPUYMHHOCTH U CHCTEMHOCTH XHMMHYECKUX SBJICHHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30MacCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUECKOM IEATETHPHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
dbopMyn BelIECTB W ypaBHEHUH XHUMHUYECKUX pPEaKIUid, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHManbpHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWUYECKHX BEIIECTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, rameéHasi M3BeCTh, Herami€Has HM3BECTb, MUTHbEBAas COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOU PElIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 MIX COCTaBY K ONpPeACNEHHOMY KIIACCY/TPYIINE COeNUHEHUN (ITPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICT Mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnneneeBa, HCIONb3Yys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
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
CBOMCTBAa HEOPraHMYECKUX BELIECTB pPa3IMYHBIX 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 YMEHHUM COCTABIIATh YPaBHEHUS PEAKIMHA Pa3IHMUHBIX 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 BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILIECTB;

C(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
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-AaHUOHBI, 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 OOydYaIOIUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Uroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenbHbie YrIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yrieBoaopOIbl: alKEHbI, 6 |
AJIKAIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2
54 [IpupoiHbIE ICTOYHUKH YTIJIEBOJIOPOJIOB U 3 |
WX TiepepadoTKa
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxxnbie 3(UpbI
33 VYrieBoibt 3 1
Hroro no pazneny 13




Pa3nes 4. A3oTcoaepskanue opraHidecKue coeJUHEHHUs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokomoJieKkyJIsIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBanue pa3aeyoB U TeM (uudpoBbie)
Ne n/m P Konrpoabusie Ilpakruyeckue p
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
) BEILIECTB
1.3 XHUMUYECKUE PEaKINu 6 1 1
Uroro no pazgeny 13
Pa3nes 2. Heopranun4yeckasi Xumust
2.1 Meramnsl 1
2.2 Hemeraminl 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
) BEILIECTB
Hroro no pazneny 17
Pa3gen 3. XumMus 1 :Ku3HbL
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB 3 o
JIEKTPOHHBIE I (pPOBLIE
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTsbI padoThI
ITpeaMeT opraHHuecKoii XUMUH, 8 hitps://academy-

1 p p ’ 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHHE Selededd-ac02-ofb16fad9f6a
Teopust cTpoeHUsI OpraHUuYECKUX https://academy-

2 coeguHennit A. M. byrneposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIC MMOJ0XKECHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o kaaccuukanuu
opraHnyecKkux BemecTs. HoMeHkiIaTypa https://academy-

3 P ' P 1 0 0 content.apkpro.ru/lesson/726ee€099-
(cucTemaruyeckasl) U TPUBHAIbHbIC 129-410f-bSbe-bAch589acad
HAa3BaHMS OPraHUYCCKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOEHUE https://academy-

4 ’ . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIIH PN ec23-473¢-b3d7-ed82fcaddd02
MerTaH U 3TaH — MpocTelIne https://academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCIH ATKAHOB ec23-473¢-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 content.apkpro.ru/lesson/403817 1 e-

4158-4bd1-ae98-18dc1cfb9399
OTHIICH U IPOIMJICH — IPOCTEHIIIHIE

7 P H — HpocTentii 1 0 0 https://lesson.edu.ru/04/10
MIPEICTABUTENH aJTKEHOB
[Tpaktrueckas padota Ne 1. «[Tonyuenue https://academy-

8 . 1 0 1
STUJIEHA U U3YUYECHUE €T0 CBOMCTB» content.apkpro.ru/lesson/53c¢d2379-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

2a45-43b1-9f67-7ebcdaf03cel

Ankanuensl. byranuen-1,3 u

TJIMIICPUH

9 MetunoyraaueH-1,3. [lomyuenue https://lesson.edu.ru/04/10
CUHTETUYECKOTO KaydyKa U pEe3UHbI
AJKUHBL: COCTaB M OCOOCHHOCTH CTPOSHHUS,

10 TOMOJIOTUYECKHUM psAll. AUETUIIEH — https://lesson.edu.ru/04/10
MIPOCTEUILNN NTPEICTABUTEIb AIIKUHOB
Brrunciienus mo ypaBHEHHIO XUMHYECKON hitps://academy-

11 content.apkpro.ru/lesson/7dada027-
peaxtyn 8448-4181-b416-fbaledd4ab6d
Apensl: 6eH3011 U TOIYy0JI. TOKCHYHOCTH butps: academy-

12 content.apkpro.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feef4

13 Petetirieckas cBAsb yrieson0poAos, https://lesson.edu.ru/04/10
MIPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM
[IpupoiHbIE HCTOYHUKH YTJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 U MOMyTHBIC He(TAHBIC https://lesson.edu.ru/04/10
ra3el, He)Th U MPOAYKTHI €€ TiepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 NPUPOJIHBIN ra3 U MOMyTHBIC He(TAHBIC https://lesson.edu.ru/04/10
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu

16 Konrpoxteras pabora o pasaery https://lesson.edu.ru/04/10
«YTII€BOIOPOABD)

[IpenenbHble OTHOATOMHBIE CIIUPTHI: butps: academy-

17 content.apkpro.ru/lesson/5439¢18b-
METAHOJI U 3TaHOJI. BotoponHas CBs3b T440-Ab6-biR4-c04a47 ] 64F
MHoOroaroMHble CIUPTHI: ITUICHTIUKOIb U hitps://academy-

18 content.apkpro.ru/lesson/461aa9c8§-

c0ef-4827-a8e5-d12a0bedc826
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

®deHoII: CTPOECHUE MOJIEKYIIBI, (PU3NYECKHE

https://academy-

19 . content.apkpro.ru/lesson/649883b8-
U XUMHYECKHE CBOMCTBA, TPUMECHECHUE 765£.4£16-8966-10a22 7808
Anpaerunsl: GopMambaeTU U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AHCTATIBACTIA. ALCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIpeIe/IbHEIC KAPOOHOBEIE https://academy-

21 g ) pes P content.apkpro.ru/lesson/b4feaa04-
(HCIIOTBI: MYpABbHHai f yieycHad 3438-4b57-a3ec-ba0ffe63c0d

o https://academy-
IT 6ota Ne 2. «C

22 paictiieciast pa ?Ta ® < «pouctBa content.apkpro.ru/lesson/9834d408-
PactBopa yKCYCHOM KUCIOTHD) 386d-444a-8de3-Tefbagb98cdb
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT

24 MpgrU1a Kak coiu BI:.ICH_II/I\)'( KapOOHOBBIX https://lesson.cdur/04/10
KHCJIOT, X MOIOIIEE JEHCTBHE
Crnoxxabie 3(UpBI KaK MPOU3BOTHEIE https://academy-

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX content.apkpro.ru/lesson/71ac432-
3¢upoB a0d4-4945-a0eb-1¢59¢d5f4d9f
JKupsel: ruapoans, IpuMEHEHNE https://academy-

26 5 Pbl: THAP > 1P ’ content.apkpro.ru/lesson/7 lac43f2-

HONOTHACCKad POIIb XKHUPOB 20d4-4945-a0eb-1e59¢cd5f4d9f
VYTrieBobl: cocTaB, KitacCupUKaIus. https://academy-

27 Baxneiive npencraBuTeNnu: rioKo3a, content.apkpro.ru/lesson/709ce43a-
bpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0
K

28 DAXMAI H HEILTOJI038 KAK TIPHPOBIE https://lesson.edu.ru/04/10
TTOJTUMEPBI

29 KonTpomnpHas pabora no pazaeny https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

«Kncnopo;[coz[epxcamne OpraHnu4cCKuc

COEIMHEHUS»
https://academy-
30 AMUHBI: METWJIAMUH U aHWJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73¢
AMUHOKHCTIOTHI KaK aM(pOTEepHBIC https://academy-
31 OPraHUYECKUE COEAUHEHHUS, UX 1 content.apkpro.ru/lesson/c2f2f3d7-
ouogoruyeckoe 3HadeHue. Ilentuapl 43d1-4873-ace0-78eca6009628
Benku Kak MpUpoIHbIE https://academy-
32 pHpoA 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS 43d1-4873-ace0-78ecab009628
O
33 CHOBHBIC HOHATHA XUMITH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN. 1 https://lesson.edu.ru/04/10
IInacTmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs

1 1 0 0 https://lesson.edu.ru/04/10
KOH(HTyparus aToOMOB
ITepuonnueckuii 3axoH u [lepuognueckas
cucTeMa XMMUYeCKux aneMenToB [[. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHneneeBa, X CBSI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10
IpVyIIIaM U IepruoiaM. 3HaueHUe

3 124 P 1 0 0 https://lesson.edu.ru/04/10
MEePUOTUIECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. Menaeneena B
pPa3BUTHHU HAYKH
Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€

4 BH/IbI; MEXaHU3MBI 00pa30BaHMS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTb.
Crenenp okucienus. Bemecta

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJUTOUIHBIE PACTBOPBL. 1 0 0 https://lesson.edu.ru/04/10

MaccoBasi 107151 BEeIIeCTBa B pacTBOpe



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeNMHeHuM. [ eneTnueckas
CBSI3b HEOPTaHUUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEIIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

https://lesson.edu.ru/04/10

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

https://lesson.edu.ru/04/10

10

[Tpaktuueckas padota Ne 1. «BiustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKUm)

https://lesson.edu.ru/04/10

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BozopoHoM nokasarene (pH) pactBopa.
Peakniun nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIIICCTB

https://lesson.edu.ru/04/10

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpONIH3E
pacIyIaBOB U pacCTBOPOB COJICH

https://lesson.edu.ru/04/10

13

KonTtponsHas pabota no pasneny
«Teopernueckre OCHOBBI XUMHIN

https://lesson.edu.ru/04/10

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUUYECKUX AeMeHTOB /[]. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBONCTBa
METaJUIOB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HaNpsHKEHUH METAILIIOB

https://lesson.edu.ru/04/10

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJuIoB (HAaTpUH, Kajaui, Kajabluid, MarHui,
QIIOMUHUIN) U UX COEAMHEHUH

https://lesson.edu.ru/04/10

17

XUMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTMHEHNN

https://lesson.edu.ru/04/10

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

https://lesson.edu.ru/04/10

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramae»"

https://lesson.edu.ru/04/10

20

Hewmeransl, ux monoxxeHue B
[Iepronnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

https://lesson.edu.ru/04/10

21

®u3nYECKue CBOMCTBA HEMETAILIOB.
ANoTpOmUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

https://lesson.edu.ru/04/10

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

https://lesson.edu.ru/04/10

23

XuMHUECKue CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHUN

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

https://lesson.edu.ru/04/10

25

[IprMeHeHne BaXKHEUIIINX HEMETAIJIOB U UX
COCTMHEHNN

https://lesson.edu.ru/04/10

26

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

https://lesson.edu.ru/04/10
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TteMme «Hemeraniaely. Beruuciaenus mo
YpaBHEHUSM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Perenune

27 AKCIIEPUMEHTAIBHBIX 3334 110 TEME 1 https://lesson.edu.ru/04/10
"Hemeranmisi"»

73 KoHnTtposbHas paboTa mo TemaM «MeTauiby |
u «Hemerauib»

79 Heopranuueckue u opraHnyecKkue KUCIOThI. 1 hitps://lesson.cdu.rw/04/10
Heopranunueckue u opranndeckue OCHOBaHUS
AmpoTepHbIe HEOPraHUYEeCKUE U

30 OpraHMYECKHE coequHEHUs. [ eneTnueckas | hitps://lesson.cdu.rw/04/10
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Ponp xumMun B o0ecrieueHuU 3KOJIOTUIECKOM,

31 JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEIUITTHBI
[IpencraBnenns 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO MTOIYy4EHUS 1 https://lesson.edu.ru/04/10
BAKHEUILINX BELIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1 https://lesson.edu.ru/04/10

34 XuMUs U 300pOBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 ¢

Xumus, 11 knacc/ IN'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3patensctBo «IIpocBemenne»,2021r.

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

Xumusi(6a30BbIi ypoBeHb).Peanu3zanus oOpa3oBaHus: METOAMYECKOE TTOcOOHE
s yaurtens / Kapepuna A. A., [luuyruna I'.B.; nox pen.I'. B. Iluuyrunoii. M.
: ®I'bHY «MHCcTuTyT cTpaTeruu pa3Butus oopazosanus PAO», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://edsoo.ru/rabochie-programmy/YYEBHO-METOJUYECKOE
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