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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUs (eaepalbHONW 00pa30BaTENbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHuzauusax Poccuiickoit @Penepauuu, peaau3yrOLIUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOZ0B K pa3pabOTKe MpOrpaMMbl 10 XUMHH, K OIPENeNICHUI0 O00Iei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH Ii€Jied, COJEp)KaHus, pe3yJlbTaToB OOyueHus u
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMM JTallOM pPEANN3allMid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4€HHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE ¢ yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXaIoILlIeM MUpPE KaK O €AMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa MU
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTHUYECKOM, MUIIEBOH, 3KOJIOTMYECKOH O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndecko xumuu. @opMUpOBaHUE JAHHOW CHCTEMBbl 3HAHMM
P WM3Y4YEHUU HpeaMeTa 00ecleyuBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOTooOpa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XHMHH HA OCHOBE CHCTEMHOTO IOJX0/a K H3yYCHHIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMYECKON TEOPHM CTPOEHHS OPraHWYEeCKHUX COEJAMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COE€IMHEHMH. B Kypce opraHnyeckod XMMHUHU TOJY4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Ton HOBBIM YIJIOM 3peHHsI B TIpeAMETe «XHUMHs» 0a30BOTO yYpOBHS pacCMaTPHBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeOpraHuyeckasi XuMus» 00ydarolUMCsl PEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHUM O BaXXKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera «XUMHs TaHHOTO YPOBHS M3y4EHHS OPHEHTHPOBAHO Ha (GOpPMUpPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN ITYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUCHUE IS PA3TUYHBIX BHJIOB JCSITEILHOCTH: PEIICHHs MpoOIeM, TIOMCKa, aHAIn3a U



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npemnoaaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (PopMUpOBAaHHE OCHOB XHMHUYECKOM HayKu Kak o0iiactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NTaHHOH TOYKE 3pPEHHUS TJIABHBIMU WEJIAMH W3YYCHHS IpeaMera «XuMUus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIeXKAT KITFOUEBBIC TOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE TPEACTABICHUI O HAYYHBIX METOJAxX IMO3HAHWs BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHHH U CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAONIOJACHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TMOJrOTOBKY BBIIYCKHHUKA O0O0IIe00pa30BaTesIbHON  OpraHu3alui,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ 3TUM mpu M3yd4eHHHM IMIpeaMeTa «XHUMHS» JIOMUHUpYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNIU U 3a/1a4H, KaK:

- agantauug oOOy4aromMxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

- (opmupoBaHue y OOyyaroIMXCs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOKMCKA, aHaluW3a M 00paboTKM HHPOpPMAlNMK, HEOOXOIUMBIX A HPUOOpETEeHHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

- pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIIbHBIX M TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B

COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAITHOHHBIE
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TEXHOJIOTUH JUTS TIOMCKA M aHAIM3a y4eOHOI M HayYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

- (¢opMmHpoBaHHE U Pa3BUTHE Yy OOYYAIOUIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHUS,,  HAOMIOJATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HGO6XO[II/IMI)I, B 4YaCTHOCTH, IIPU IUIAHUPOBAHUHU U ITPOBCACHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

- BOCHUTaHME y OOy4arommxcs YOeKIEHHOCTM B T'yMaHHUCTUYECKOW HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO OTHOIICHUS K TPUPOJE H CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero oOpa3zoBaHus MpeaMeET «XHUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OO01mee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmrero obpazoBaHusi, cocrapiser 68 yacoB: B 10 xmacce — 34 waca (1 gac B Henemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — OpraHmdyeckux  BemecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIECIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psia. MeTaH W 3TaH — MNpOCTEHIINe
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENN aJKEHOB: (PU3MYEeCKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBO¥CTBa (peakus noaumepusanun). [logydeHrne cHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpupOBaHUs, raIOreHUPOBAHUS, TUAPATAIIUHU, TOPEHUS), TOJIyYeHUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio02eHUpo8anus U HUMpOBAanUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepabOTKu He(TU: TMEperoHkKa, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYecTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTpOeHHe, (uzndyeckue u
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUAPTHL. DTUJICHIJIIMKOIb W TIHWIEPHH: CTPOCHHE, (PH3UYECKHE H
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoI: CTPOCHHWE MOJIEKYNbI, (U3UYECKHEe W XUMHUYECKHEe CBOHCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MIPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIHX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapu/bl). [ Toko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THUAPOJU3, JCHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHIEHCAIHSI.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, Kiaccu(uKaluus, TEepUOJNYHOCTh, HaOIIOJEHHE, W3MEpPEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil anemMeHT. AToM. Sapo aTtoma, HM30TOIBL. DJIEKTpOHHas 000J04YKa.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIO0KHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HENoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMHUU. 3aKOH COXPaHEHMsI MACChl BELLIECTB, 3aKOH COXPAaHEHMsI U MPEBPAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HA COCTOSIHUE XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEpPUMEHTAIBHBIE METOJIBI M3yUYEHHUs BEIIECTB M WX MPEBPAICHUN: JEMOHCTpAIUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETIEHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIHUSI HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne BaXXHENIINX HEMETAUIOB U UX COEIMHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTaiwioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHUYECKUUN PNl HaMpsDKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHbIE METOJAbl HW3Y4Y€HHsS BEUIECTB M UX IMPEBPAILCHUI: HU3y4YeHHE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
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3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMOI€iCTBHE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KayeCTBEHHBIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MTPOJIYKTOB PEAKIIMU, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAy4yHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJTYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUsST U 3I0pOBbE YEIOBEKa: MpaBWIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (DakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, YHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMaleBTUYeCcKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
pOTrpamMM CpeTHEro 001ero 00pa3oBaHus SIBISAETCS CHCTEMHO-IEATEIbHOCTHBIHN TTOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

- 0CO3HaHHE OOYYAIOIIUMHUCS POCCHUUCKOW TpakJIaHCKON HJEHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

- HaJTM4le MOTUBALIMK K 00Y4YEHHUIO;

- LIeJICHANpPaBIE€HHOE Pa3BUTUE BHYTPEHHUX YOEKJICHHUM JTUYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINi 0a30BOM HAyKH XUMUU;

- TOTOBHOCTb M CHOCOOHOCTh OOy4aloUIMXCs PyKOBOJCTBOBATHCS B CBOEH AESATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

- HaJM4yue MPaBOCO3HAHHUS SKOJOTHYECKOW KYJIbTYpPbl M CHOCOOHOCTH CTaBUTh ILIENU U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HUJCaTaMU  POCCHUIICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTH
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

- 0CO3HaHMs 00YYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00SI3aHHOCTEH, YBAXKCHUS
K 3aKOHY U NPaBONOPAIKY;

- IPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJUJICKTHUBE;

- TOTOBHOCTM K COBMECTHON TBOPYECKOH JEATEIBHOCTH HPU CO3JaHUU Y4EOHBIX
IIPOEKTOB, pEIIEHUH Y4YEOHbIX U IIO3HABATENIBHBIX 337a4, BBINOJHEHUH XUMHUYECKHUX
JKCIEPUMEHTOB;

- cHocoOHOCTH TMOHMMAaThb M NPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY M apryMEHTHI
JPYruX OpU aHAJU3€ Pa3IMYHbIX BUJOB y4eOHOI eI TeIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

- LIEHHOCTHOTO OTHOLIEHHUS K MCTOPUYECKOMY M HAaydyHOMY HAaCJIEUI0 OTEYECTBEHHOMN
XUMUHY;
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- YBOXCHHs K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHH U MPAKTHYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMIKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

- WHTEepeca W TIO3HABATEIIbHBIX MOTHBOB B TIONYYCHHH | TIOCICAYIOIIEM aHan3e
WH(OPMAIIAN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

- HPaBCTBEHHOTO CO3HAHUS, STUYCCKOTO ITOBEICHYIS,

- CIOCOOHOCTH OIICHWBATh CHUTYAllMH, CBS3aHHBIE C XHMHYCCKHMH SIBJICHUSMHU, H
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

- TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W TIOCTYNKH CBOWX TOBApHINEH C IMO3UIIUH
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYITKOB;

4) popMupoOBaHNS KYJIbTYPHI 310POBbSI:

- MOHMMAaHMsI LEHHOCTEH 370pOBOr0 M 0Oe30macHoro odbpasa >KM3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

- coOmrofeHus1 paBuil 0€30MacHOT0 OOpaIeHus C BENIECTBAMH B OBITY, MMOBCEIHEBHOM
KU3HH U B TPYJIOBOU JICATSITBHOCTH,

- TIOHUMaHUs IICHHOCTH TPaBHJ WHIWBHUIYaTbHOTO M KOJUICKTHBHOTO 0€301acHOTo
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

- OCO3HAHMS IMOCJICJCTBUN M HEMPHATHS BPEIHBIX MPHUBBIUCK (YIMOTPEOICHUS AJTKOTOJIS,
HapKOTHKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HMCCIEI0BATEIbCKOW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

- YCTaHOBKM Ha aKTHBHO€ ydYacThe B pELIEHUU INPAKTUYECKUX 3a/ad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

- UHTepeca K MPAaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3IMyHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

- YBOXXEHHUSI K TPy, JIOASIM Tpya U pe3yibTaTaM TPYIOBOU JAEsITENbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYaJLHON TPAeKTOPUU OOpa30BaHUA,
Oyxayuieil mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

- DKOJIOTMYECKH  I1IeJIeCOOOpa3HOr0  OTHOIIEHHS K TMPUPOAE, KaK HMCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

- MIOHUMAaHUS TI00ANTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM, BIUSHIS S3KOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

- OCO3HAaHHUA HEOOXOJMMOCTH UCIOJB30BAHUS JOCTHIKEHHM XUMHUU MJI PpEHICHUS
BOIPOCOB PAIMOHATILHOTO MPHPOAONOIB30BAHUS;

- aKTUBHOTO HEMPUATHS ACHCTBHA, MPUHOCIIINX BpeI OKpYXKaIoUIel MpUpOJAHON cpere,
YMEHHUsI TIPOTHO3MPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

- HQJIUYUS PA3BUTOTO JKOJOTHYECKOTO MBIILICHHS, IKOJOTUYECKOW KYIbTYpPHI, OTBITA
NESITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOHuH;
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7) HEeHHOCTH HAYYHOT O MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

- NOHUMaHMA CIEeUU(PHUKHA XMMUU KaK HayKd, OCO3HaHHs €€ posid B (OPMHPOBAHUHU
paMOHATFHOTO HAYYHOT'O MBIIIICHUS, CO3AaHUU LEJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIeM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

- yOex/1IEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JUIsI COBPEMEHHOM IMBMWIM3ALMU: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOH POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAILHOU
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHENIHOTO TPY/Aa U SKOJOTMYeCKU KOM(OPTHOM KU3HU Ka)KJIOTO diieHa
o0l11ecTBa;

- ©CTECTBEHHO-Hay4YHOM TI'pPaMOTHOCTH: IOHHMMAaHHUSl CYIIHOCTH METOJOB II03HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXAIOUIEro MHUpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAaHUS JUISl PpeIlleHUus
po0JieM B peasIbHbIX KU3HEHHBIX CUTYalHsIX;

- UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKOM IeATENbHOCTH;

- TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

- HHTEpeca K OCOOCHHOCTSIM TpyAa B pa3auvHbIXx cdepax mnpodeccnoHambHOM
NeSITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO NpeaMera «XuMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

- 3HA4YMMBbIC 11 (DOPMUPOBAHHUS MHPOBO33PEHHUS OOYYAFOIIMXCS MEKIMCIUILIMHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienu(puKy METO/I0B MO3HAHUS, CIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOLIECC, CHCTeMa, Hay4YHbIH (DaKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

- yHUBepcallbHble  y4eOHbIe JIeHcCTBUSL  (TIO3HaBaTellbHbIE, = KOMMYHHUKATHBHbBIE,
peryinatuBHble), obecreuynBaroniye QGopMupoBaHHEe (QYHKIHOHAIBHOW TPaMOTHOCTH H
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

- CHOCOOHOCTh OOYyYAIOIIMXCS HKCIOJIb30BaTh OCBOCHHBIE MEXJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH J1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:
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- CaMOCTOSTENILHO (OPMYJIUPOBAaTh M AKTyaJIM3HpPOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

- ONpEeAENATh LENHU ACATENBHOCTH, 33/aBas NapamMeTpbl U KPUTEPUH HMX JIOCTHUIKCHUS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMU IIETISIMH;

- WCTOJB30BaTh MPH OCBOCHWU 3HAHUH NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMpPH3HAKH TOHATHH ¥ YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHNE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

- BBIOMpaTh OCHOBAaHHMS M KPHUTEPHUU JUISI KIACCU(HUKAIMKA BEIIECTB M XUMHUYECKHUX
peaKuuii;

- YCTaHABJIMBATh PUYMHHO-CIICICTBEHHBIC CBS3U MEKIY H3y4aeMbIMH SBIICHHUSIMU;

- CTpPOUTH JIOTHYECKHE pPACCyXACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, II0 AaHAJIOTHN),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3aKJIFOUCHHS;

- IPUMEHSTH B MPOIecce MO3HAHMS, HCIIOb3yeMbIe B XMMHUU CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE IPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHCHHE XHMHUYECKOW peakIud — TpU pEIIeHUH YYeOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 3a/1a4, TMPUMEHSATh Ha3BaHHBIE MOJEIHHBIC TPEICTABIICHHS
UTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

- BJIQIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINH;

- (QopMynmupoBaTh TENM W 3aJaddl HCCJICIOBAHUS, WCIOJIb30BaTh TIOCTABJICHHBIC W
CaMOCTOSITEIEHO C(OPMYIHPOBAHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
1715t pOPMHUPOBAHUS THITOTE3BI IO IIPOBEPKE MPABIILHOCTH BHICKa3bIBAEMbIX CYXKICHHIA;

- BJIAJCTh HAaBBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEICHUS YYCHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIONATh 3a XOJOM IIpPOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GOpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBINA OTUYET O MPOJICIIAHHOM
pabore;

- IpuoOpeTaTh OMBIT YYEHHUECKOH MCCIIE0BATEILCKOW M TPOEKTHOH IesTeNbHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOWCKY METOJIOB PEIICHHS
MPaKTHYECKUX 33J1a4, TPUMEHEHUIO Pa3JInYHBIX METO/IOB MO3HAHMSL.

3) pabora ¢ ungopmanmeii:

- OpUCHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpPMANMU (HAYYHO-TIOMYJspHAas
JUTEpaTypa XUMHYECKOTO COJEpXKaHWs, CHpaBOYHbIe MocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTD;

- (opmynupoBaTh 3ampockl U MPHUMEHATH Pa3lIUYHBIE METOJbI NPH MOUCKE U OTOOpE
uHpOpMaIMY, HEOOXO MO IS BBIIIOJIHEHHST YUSOHBIX 33/1a4 ONPEICIEHHOTO TUIIA;

- IpuoOpeTaTh OMBIT UCMOJIB30BaHNU HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITETILHO BBIOMPATh ONTUMAJIbHYIO (JOPMY MpeAcTaBIeHUsI HHPOPMALIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

- HCHOJb30BAaTh HAy4YHBIH S3bIK B KadyeCTBE CpEJICTBa NpHU pabOTe C XUMHUYECKOM
uHpopMaluel: NPUMEHSATh MeEXIpeaAMeTHbIe ((PU3MUEeCKue W MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, POPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

- HCTIOJIB30BAaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

14



OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

- 3a71aBaTh BOIPOCHI TI0 CYIIECTBY OOCYK/Ia€MOW TEMBI B XOJIE JUAJIOra U/UIN AUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4H;

- BBICTYNIATh C MpE3EHTAlUell pe3y/lbTaToOB MM03HABATEIbHON JESITEIBHOCTH, MOJTyUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpU  BBIIOJHEHUU XUMHYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa ¥ (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHUSIMHU.

OBiageHHne YHHBEPCAJIbHBIMH PeryJsITUBHBIMH 1eICTBUAMM:

- CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBJISATh CBOIO IMO3HABATENIbHYIO JI€ATEIbHOCTD,
ompezenss €€ Lenu U 3a/1adM, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeiaraéMblii aaropuT™ AEUCTBUM MPH BHIIOJHEHUM YYEOHBIX M MCCIIEI0BATENbCKUX 3aJ1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

- OCYILECTBJISATH CAaMOKOHTPOJb CBOEH [eATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

- copMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKON COCTaBISAIOMICH ECTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

- BIIQJICHHE CHCTEMOM XHMHYECKUX 3HAHMM, KOTOpas BKIIOYAECT: OCHOBOIOJIATaroIlne
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAas 000J04YKa aToMa, MOJIEKyJla, BAJIEGHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSpPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYINA, pajuKal, H30MepHus, U30MEpPbl, TOMOJOTHUYECKUHA psill, TOMOJIOTH,
yIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPTraHHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
CocCTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
Y MPAKTUYECKOM JIeATEIbHOCTH YEJIOBEKA;

- c(hOpMHpPOBAaHHOCT, YMEHHH  BBISBISATH  XapaKTEpHbIE TMPU3HAKH  TOHSITUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS NPU OMUCAHUU
COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHMYECKUX COECUHEHU;

- cOpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
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Y YpaBHCHUU XUMUYECKUX pPEaKIUi, U3rOTABIMBATh MOJCIU MOJICKYJI OPTraHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAITUH UX XUMHAYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS;

- chopMHpOBAaHHOCTH yMEHUW  yCTaHABIWBATh  NPUHAICKHOCTh  U3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HMX COCTAaBy W CTPOCHHIO K ONpPEACIEHHOMY Kiaccy/Tpymie
COEJIMHEHU N (yraeBomopopl, KHCJIOPOJT u a3z0TcojepxKalre COEIMHEHMS,
BBICOKOMOJICKYJISIPHBIC COSJIMHCHHUS ), 1aBaTh UM Ha3BaHUS 0 CUCTEMATUYECKOW HOMEHKIIATYpe
(IUPAC), a Takxke NPUBOIUTH TPUBHAIbHBIC Ha3BaHHS OTACIBHBIX OPraHUYECKHUX BEIICCTB
(3TMNCH, TPOMHMJIEH, AaleTHICH, JTUJICHIJIMKOJb, DIHIEPUH, (CEHON, (QopMallbaeTH/I,
areTalbJCTH]l, MypaBbUHAS KHCIIOTA, YKCYCHas KHCJIOTA, OJICMHOBAs KHCIIOTa, CTEApPHHOBAsS
KHCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, IeJUII0JI03a, TIIUIIHIH);

- C(OPMUPOBAHHOCTH YMCHHSI OMNPEACTATh BUABI XUMHYECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUsX (OIMHApHbIE U KPATHBIE);

- cOpMUPOBAHHOCTh YMCHHS MPUMEHSTEH TOJOXKEHUS TCOPHH CTPOCHHUS OPTraHUYECKHIX
BemecTB A. M. ByriepoBa [uisi 00bSCHEHUS 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

- c(hOpMHPOBAHHOCTh, YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PH3UYECCKHE U
XHUMHYECKHAE CBOMCTBA THITMYHBIX MPEJCTABUTENICH Pa3IMIHBIX KIACCOB OPraHUYECKHIX BEIIECTB
(meTtaH, 9TaH, ATWIEH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIIUIEPHH, (SHOJ, alleTaIbJICTH]l, MypaBbHHAS U YKCYCHAS
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0NIo3a, aMHUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHMX XHMHUYCCKUX pEaKIuid ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

- c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HMCTOUYHUKH YIJIEBOJOPOIHOIO CHIPHS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEpadOTKH M MPAKTHUYECKOE IMPUMEHEHUE
MPOJAYKTOB MepepabOTKH;

- c¢(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS MO XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJJTHOTO M3 MCXOAHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN);

- c(hopMHUPOBAaHHOCTh YMEHMH BJIAQJETh CHUCTEMOH 3HAHUW 00 OCHOBHBIX METOAAxX
HAyYHOTO MO3HAHUA, UCMHOJIb3YEMbIX B XUMHUH MPH U3yYCHUH BEIIECTB U XUMHUYECKHUX SBICHHIM
(naOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIMPOBAaHKE), HCIOJIb30BaTh CHCTEMHbIC
XMUMHWYECKUE 3HAHUA JUIS IPUHATHS PEHICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

- ¢(hopMHPOBAHHOCTh YMEHUI COONIOIATH MpaBUiIa MOJB30BaHUS XUMUUYECKON MOCYI0N U
nabopaTopHbIM 000pyIOBaHUEM, a TAKXKE MpaBuUiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

- chOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHITH XUMHUYECKHH JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KaueCTBEHHBbIC pEAKIMH OPraHMYECKUX BEIIECTB, JEHATypalus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUHU C MPABHIIAMU TEXHUKH 0€30MacHOCTH
mpu oOpallleHny ¢ BElIeCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, TIPEACTABISTH PE3YIbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIONIMX pEaKIUid U
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTATOB;

- cOpMUPOBAHHOCTh YMEHUU KPUTUYECKH aHATM3UPOBATH XUMHUUYECKYIO MH(POPMAIIHIO,
MOJTy4aeM Y0 M3 Pa3HBIX HCTOYHHUKOB (CpeNICTBA MaccoBOi nHpopmaiun, MHTEpHET U APYTrux);
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- c(opMHPOBAHHOCTh YMEHHI COOJNIONATh TPaBHIA SKOJOTHYECKH IIeIECO00pa3HOTO
MOBEACHUS B OBITY W TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 370POBBS U
OKpY)KaroLEel MPUPOJHOM Cpelbl, 0CO3HABATH OMACHOCTh BO3JCUCTBUS HA JKUBBIE OPraHU3MBbI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbica mnokasarens [IJIK, moscHaTs Ha
npuMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAICHUS UX BPETHOTO BO3JIECHCTBHS HA OPraHu3M
YeJI0BEKa;

- JUIs OOYyYaromMXCs ¢ OTPAaHHYCHHBIMA BO3MOXXHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

- JUIS CIEeNBbIX W CIa0O0BUIAIIMUX OOYYAIOIIMXCS: yMEHHE WCIOJIb30BaTh pelbeqHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KJIACC

[IpeameTHpie pe3ynbTaThl OCBOEHUs Kypca «OOmass W HEOpraHuyeckas XuMUS)
OTPaXKaIOT:

- chOpPMHPOBAHHOCTh TMPEACTABJICHUN: O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
Hay9HOW KAapTHHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOIBI, B (POPMUPOBAHUHU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIWMOMW st
perieHusT TPaKTUYECKUX 3a/lad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

- BJAQJECHUE CHUCTEMON XMMHWYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIINe
MOHATHS (XMMUYECKHUIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIDHBIH O00BEM, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAsg, MeTaJuIn4yecKas, BOJOpOJHAsA),
KpUCTAJTIMYECKass  pemeéTka, TUIbl XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsT TUCCOLMALNSA, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKON  peaklHH, XHUMHYEeCKOe paBHOBECHE); TEOpHM W  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS DHEPTUU MPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAHMSI MNPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(akToNOrMuecKrue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MaCHOM HCMOJIb30BaHUU
BKHEHIIIMX HEOPTraHUYECKUX BEILIECTB B OBITY U MPAKTUYECKOM JIESATEIHHOCTH YEI0BEKa;

- chOpMHpPOBAaHHOCT, YMEHHH  BBISBISATH  XapaKTEpHbIE TMPU3HAKH  TOHSITUH,
yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPH OMHCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpalllCHU;

- cOpPMUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHajbHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (YyrapHblid ras,
VIIEKUCIbIA Ta3, aMMHUaK, raiméHas W3BECTh, HEraméHas W3BECTh, IMUTHEBAs COJa, MUPUT U
Jpyrue);

- chopMHpPOBAaHHOCTH, YMEHHH OMpPENENsITh BAJICHTHOCTh W CTENEHb OKHCICHHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHMSX paA3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOM CBS3U
(KoBasieHTHAsl, MOHHAS, METAJJINYeCcKasi, BOJIOPO/IHAS) B COCAUHEHUSX, THUIl KPUCTAILTUYECKON
pEemIETKH KOHKPETHOTO BEIECTBA (aTOMHAs!, MOJIEKYsipHAsl, MOHHAs, METaJNInYecKas), XapakTep
Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHU;
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- c(hOpMUPOBAaHHOCTh yMEHHH YCTAHABIMBATH TNPUHAUIEKHOCTh HEOPraHUYECKHX
BEIIECTB M0 MX COCTaBYy K OINpPeNeIEHHOMY KJIACCy/TPyIe COCTUHEHUN (IPOCThIe BEIIECTBA —
METaJUIbl U HEMETAJIbl, OKCUBI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIE THAPOKCUIBI, COJIN);

- chOpMHUPOBAHHOCTh YMEHHH pAacKpbhIBaTh CMBICH TNepuoandeckoro 3akoHa /J[. W.
MenneneeBa U JEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

- chOpMHUPOBAHHOCTh YMEHHMH XapaKTE€PHU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuoos Ilepuoauyeckoii cuctemMbl XuMu4yeckux nemMentoB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH T10 nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHUYECKHX di1eMeHToB 1. .
MenneneeBa;

- CcpOPMHPOBAHHOCTb YMEHHUH XapaKTepu30BaTh (OMMCHIBaTH) OOIIME XHUMHYECKHE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KIACCOB, MOJATBEPXKJIaTh CYLIECTBOBAaHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

- ¢(hOpMHUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIIMPOBATH XMMHUYECKHE PEAKIUU 10 Pa3InYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIIOBOMY J3(QQeKTy peakiuu,
M3MEHEHHUIO CTETEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTUIO KaTaau3aTopa);

- chOpMUPOBAHHOCTh YMEHHI COCTaBISTh YypaBHEHUS pPEAKIUN pa3NUYHBIX THUIIOB,
MOJIHbIE M COKpALIEHHbIE ypaBHEHHUS peaklUid HMOHHOrO OOMEHa, YYWUTBhIBas YCJIOBHS, IMPHU
KOTOPBIX 3TH PEaKLUU UAYT 1O KOHLA;

- c(hopMHUPOBAHHOCTh YMEHUH NPOBOJIUTH PEAKIMH, MOATBEPXKJAIOIINE KAaueCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

- c(OPMHUPOBAHHOCTh YMEHHUH PaCKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii HOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajaHca 3TUX PEAKLIUMT;

- ¢(OPMHUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuuu
OT pa3In4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PAaBHOBECUS B 3aBUCUMOCTH OT
BHemHero Bo3aciicTBus (mpuniun Jle [llaTense);

- c(hOpMUPOBAHHOCTb YMEHHH XapakTepu30BaTb XHMUYECKHE IIPOLIECCHI, JISKAIIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUs! CEPHOW KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
npeAcTaBIeHU 00 OOMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

- c(OPMHUPOBAHHOCTh YMEHMH MNPOBOAMUTH BBIUUCICHHSI C MCIOJb30BAaHUEM IOHATHUS
«MaccoBas JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHWH Ta30B IMpPU XUMHUYECKHUX
peakuusax, Macchl BelecTBAa WM 00bEMA Tra30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IPEBPALLEHUSA U COXPAaHEHUS SHEPTUN;

- c(OPMHUPOBAHHOCTh YMEHUH cOOMIOIaTh MPABUJIA MOJIb30BAHUS XUMUYECKOH MOCYI0M U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBHUiia OOpAIIEHHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMHUUECKUX OIBITOB;

- cpOpMHUPOBAHHOCTh YMEHMH IJIAaHUPOBATh M BBINOJHATH XUMHMYECKHH SKCIEPUMEHT
(paznoxeHHe NEpoOKCcHIa BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa, OIPEIEIIEHUE CpPEJbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKlMH, peakiMy HOHHOTro OoOMEeHa, KayeCTBEHHbIE DPEaKLUU Ha
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cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTATbHBIX
3agay o temam «Metamib»y U «Hemeramibl») B COOTBETCTBHHM C IMpaBUJIAMU TEXHHUKHU
0€30MMacHOCTH TpH 0OpaIlleHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHHEM, MIPEICTABIATH
pe3yNbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (OpME 3amuch ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

- cOpMHUPOBAHHOCTh YMECHUW KPUTUYCCKH AHAJIM3UPOBATH XUMHUYECKYIO MH(POPMAIHIO,
MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEeICTBA MacCOBOM KOMMYyHHKanuu, WHTEepHeT u
JPYTHX);

- c(hopMHPOBAHHOCTh YMEHHH COOJIO/NATh TPaBHIA SKOJOTHYECKH IIeJIECO00pa3HOTO
MOBEJICHUsT B OBITY W TPYIOBOM JAESITEIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXalolleld MPUPOJJTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS HA KUBBIE OPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAasT cMbIci nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3JCUCTBUS Ha OPraHu3M YeJIOBEKa,

- JUIs 00YJarouIuXxcsi ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbs: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHMS BEIIECTB U XUMHYECKHUX SBJICHHII;

- JUI CIENBIX W ClHa0OBHAANIMX OOYYaIOMIMXCSA: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumudeckux Gopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
https://lesson.edu.ru/04/10
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 IT — 2 0 0
PEHCIBHEIE YIICBOAOPOART — ATKAHb https://lesson.edu.ru/04/10
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 0 1
aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [IOK
23 APOMATHHECKHE YIIICBOAOPOEI 2 0 0 https://lesson.edu.ru/04/10
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOIOB U 3 1 0 bubnunoreka [JOK
' uX nepepaboTka https://lesson.edu.ru/04/10
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bu6mmoreka [JOK
3.1 C . @ 3 0 0
HHPTRL. FoCHO https://lesson.edu.ru/04/10
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 0 1 bu6mmoreka [JOK
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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

Crnoxuble 3¢upsl

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

bubmuoreka [JOK

33 YTIeBOE 3 https://lesson.edu.ru/04/10
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 brbmmorexa LTOK

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

Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bosokna 2 1:&?5;5;5;?535/04/10
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3aK0H 1
P pHOA bubmmoreka [{OK
1.1 [leproandeckas cucteMa XUMHIECKUX 3 0 0
https://lesson.edu.ru/04/11
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0 bubmuotexa [JOK
' BEILlECTB https://lesson.edu.ru/04/11
bu6moreka [IOK
1.3 X 6 1 1
HMITHECKHE peariiin https://lesson.edu.ru/04/11
bu6mmoreka [IOK
J4( 13
TOTO TO pasieiy https://lesson.edu.ru/04/11
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 6 0 1
CTALIH https://lesson.edu.ru/04/11
2.2 Hemeraiuisl 9 1 1 Eubmorexa HOK
https://lesson.edu.ru/04/11
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX bu6mmoreka [JOK
2.3 2 0 0
BEILECTB https://lesson.edu.ru/04/11
Utoro mno pazneny 17
Pasznen 3. Xumusd H :KM3HL
3.1 XUMHUA U KA3HD 4 0 0 Bubmiorexa HOK
https://lesson.edu.ru/04/11
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3yYeHUusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Teopust crpoeHust Bubmmorexa [IOK
. https://lesson.academy-
OpPraHWYECKUX COCAMHCHUN
1 A M. EvInenona. e 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
- vl DYTICpoBa, 5ele-4e24-ac02-
OCHOBHBIC MOJIOKCHIA efb16fa49f6a?backUrl=%2F04%2F 10
[Ipenmet oprannyeckoi
2 XUMMHU, €€ BOSHUKHOBEHUE 1 0 0 bubmorexa TIOK
’ i https://lesson.edu.ru/04/10
pa3BUTHE U 3HAYCHUE
[IpencraBnenue o
Kiaccudukanuu
OPraHUYECKUX BEIIECTB.
3 Howmenxmarypa 1 0 0 bubmmorexa [IOK
P https://lesson.edu.ru/04/10
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJNKaHBL: COCTaB U
4 CTPOEHUE, TOMOJIOTUYECKUI 1 0 0 bubmnorexa [IOK
p ’ https://lesson.edu.ru/04/10
pan
Meran u 3TaH — Bu6 110K
noInoTeEKa
5 OPOCTEUIIINE 1 0 0
p https://lesson.edu.ru/04/10
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U 1 0 0 bu6mmoreka [JOK
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CTPOEHHME, CBOMCTBA

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

OTUJEH U IPOIUIIEH —

7 . bu6mmoreka [IOK
p https://lesson.edu.ru/04/10
MPEACTABUTENHN AIIKEHOB
[Ipaktuyeckas padora Ne 1.
8 «[Tony4yeHnue dTHIICHA U bubmorexa LHOK
v . https://lesson.edu.ru/04/10
M3y4YEHUE €ro CBOMCTBY
Ankamuensl. byranuen-1,3
" MeTmioyTaauen-1,3.
9 Hoviere bubmmoreka [{OK
yi https://lesson.edu.ru/04/10
CUHTETUYECKOTO KaydyKa 1
pEe3UHBI
AJIKMHBI: COCTaB 1
0COOEHHOCTH CTPOCHUS,
10 TOMOJIOTHUECKUHN Psi Bu6amorexa [IOK
p H; . https://lesson.edu.ru/04/10
AlLlEeTHIIEH — MPOCTEUIINI
MPEeACTaBUTEb ATKUHOB
1 BrrunciieHus no ypaBHEHHIO bubnuoreka [JOK
XUMHUYECKON peaKiuu https://lesson.edu.ru/04/10
12 ApeHbl: 6€H30J1 U TOJIYOJI. bubnuoreka [JOK
TOKCMYHOCTH apeHOB https://lesson.edu.ru/04/10
['eneTnveckas cBs3b
13 yII€BOJOPOJIOB, bu6mmoreka [JOK
MPUHAJISKAIIMNX K https://lesson.edu.ru/04/10
Pa3IUYHBIM KJlaccaM
[IpupoaHble HCTOYHUKU
PHPOA bubmuoreka [JOK
14 YIII€BOJIOPOJIOB:

MIPUPOIHBIN ra3 U NMOMYTHbIE

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
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

He(TsIHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKu

[IpupoaHbIE HCTOYHHUKHU
YII€BOJOPOJOB:

15 MPUPOJHBIN T'a3 U MOIYTHBIE bubamorexa HOK
PHpOA v https://lesson.edu.ru/04/10
He(TSIHBIE Ta3bl, HEPTH U
MIPOJIYKTHI €€ nepepadoTKH
16 KonTpossnas pabora no bubnuorexa [JOK
paszaeny «YTIeBOAOPOIbI» https://lesson.edu.ru/04/10
[IpenenbHbIE OTHOATOMHBIE
bu6moreka [IOK
17 CIUPTBI: METAHOJ U 3TAHOJ.
https://lesson.edu.ru/04/10
Boaoponnas cBsizb
18 MHOroaroMHbI€ CIUPTHI: bubnuorexa [JOK
STUJICHTJIMKOJIb U TJIULEPUH https://lesson.edu.ru/04/10
DEeHOJI: CTpOEHHUE
19 MOJIEKYJIbI, GPU3UYECKUE U bubnuoreka [IOK
XUMHYECKHE CBOIICTBA, https://lesson.edu.ru/04/10
MIPUMEHEHHE
20 Anpaerunpl: GopManbaeTUI bubnuoreka [JOK
U aneTaabaerua. AleTod https://lesson.edu.ru/04/10
OIHOOCHOBHEIE
21 npeaebHbIe KApOOHOBBIC bubnunoreka [JOK
KHUCJIOTBI: MypaBbUHAs U https://lesson.edu.ru/04/10
YKCyCHas
[IpakTuyeckas padora Ne 2.
22 «CBolicTBa pacTBOpa bubmmorexa [IOK
. p p https://lesson.edu.ru/04/10
YKCYCHOM KHUCIIOTBD»
23 CreapuHOBas U 0JIEMHOBAsI bubnuorexa [IOK
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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
https://lesson.edu.ru/04/10

KHCIIOTHI, KaK
MIPEJICTAaBUTENH BBICIIIHX
KapOOHOBBIX KHUCIIOT

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

MprI1a Kak COJIM BBICIINX

24 KapOOHOBBIX KHCIIOT, UX Bubmuotexa LIOK
. ’ https://lesson.edu.ru/04/10
MOIOIIIee JICHCTBUE
CrnosxHble 3¢upsl Kak
o5 MIPOU3BO/IHbIE KAPOOHOBBIX bubnuorexa [JOK
KHUCJIOT. [ MApOIINA3 CIIOKHBIX https://lesson.edu.ru/04/10
3¢upos
26 j;iﬁ;’;;gifmm’ Bu6mmorexa 1[OK
https://lesson.edu.ru/04/10
OuooruuecKas poJib KUpPOB
VrneBoasl: cocTas,
Kiaccudukanus.
97 BaskHeiie bu6moreka [IOK
https://lesson.edu.ru/04/10
MPEACTaBUTENH: TIIIOKO03a,
(dbpykTo3a, caxapo3a
28 Kpaxman u nemirono3a kak bubnuoreka [JOK
MPUPOIHBIE TTOJUMEPBI https://lesson.edu.ru/04/10
KonTtponpHas padoTa no
29 pasneny bubnuoreka [JOK
«Kucnopoacoaepxariue https://lesson.edu.ru/04/10
OPraHUYECKUE COCTUHEHUSDY
30 AMUHBI: METHUJIAMHH 1 bu6mmoreka [JOK
AQHUJIUH https://lesson.edu.ru/04/10
31 AMMWHOKHCJIOTHI KaK bubmuoreka [JOK

amM(oTepHble OPraHuYECcKue

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

COCIMHECHMS, UX
OUOJIOTUYECKOE 3HAUCHHUE.

IlerrTuanl
benku xak npupoaHsIe
32 BBICOKOMOJIEKVIISIPHBIE 1 bubmmorexa [IOK
yaAp https://lesson.edu.ru/04/10
COEIMHEHUSI
OCHOBHBIE TTOHITUSA XUMHUHU
33 BBICOKOMOJIEKVIISIPHBIX 1 bubmmorexa [IOK
o Yp https://lesson.edu.ru/04/10
COEIMHEHUN
OCHOBHBIE METOBLI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX 1 bubnuoreka [JOK
coequHeHni. IlmacTMmacchl, https://lesson.edu.ru/04/10
Kay4JyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl

1 XUMUYECKUH dJIEMEHT. ATOM. 1 0 0 bubmmoreka [{OK
DneKTpoHHass KOHPUTypalusi aTOMOB https://lesson.edu.ru/04/11
[Tepuonnueckuii 3akoH u [lepuoanueckas

9 cucTeMa XuMHUIecKux 3yemenToB JI. W. 1 0 0 bu6moreka [IOK
MenneneeBa, UX CBSI3b C COBPEMEHHOM https://lesson.edu.ru/04/11
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX

3 COEJIMHEHUH 0 TpynnaM U NeproIaMm. 1 0 0 bubnuoreka [IOK
3HayeHHEe NEPUOIMYECKOTO 3aKOHA U https://lesson.edu.ru/04/11
CHUCTEMBbI XUMHUYECKUX deMeHToB JI. 1.

MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,
R bu6mmoreka [JOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0
N https://lesson.edu.ru/04/11
KOBAJICHTHOM CBs13U. BomopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUILIATEITLHOCTD.

5 Crenenb okucnenus. Bemecrna 1 0 0 bubnuoreka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://lesson.edu.ru/04/11
CTPOEHHUS

5 [loHsATHE O AUCTIEPCHBIX CUCTEMAX. 1 0 0 bubnuorexa [IOK

HcTuHHBIEC U KOJUIOUIHBIC pacTBOPLI.

https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

MaccoBasi 10Jis1 BELIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.

bubmmoreka [{OK

;
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://lesson.edu.ru/04/11
BEILECTB, PA3JIUYHbIX KJIACCOB
Krnaccudukarus XuMHUECKUX pEeaklui B
HEOPraHMYECKOU U OPraHUYECKON

8 XUMUHU. 3aKOH COXPAHEHUS MaCChl bubnuoreka [JOK
BEILIECTB; 3aKOH COXPAHEHUs U https://lesson.edu.ru/04/11
MIPEBPAIECHUS SHEPTHH TTPH XUMHYICCKUX
peaKIusx

9 Ckopoctb peakiuu. OOpaTumblie bubnuoreka [IOK
peakuunu. XuMHUYECKOE PaBHOBECHE https://lesson.edu.ru/04/11
[IpakTrueckas padota Ne 1. «Bnusiaue

10 A3IMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa OK
p . p p https://lesson.edu.ru/04/11
XMUMHUYECKON peaKinm»

DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
[Mousitue o BogopoaHOM mokasarese (pH)
bu6mmoreka [JOK
11 pactBopa. Peakuinn nonHoro oOMeHa.
https://lesson.edu.ru/04/11
I'unponus opraHnyecKkux u
HEOPraHMYECKUX BEIEeCTB
OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
bubmuoreka [JOK
12 peakuuu. [ToHsTHE 00 2MIEKTpOIHM3E
N https://lesson.edu.ru/04/11
pacIiaBoB U PacTBOPOB COJIEi

13 KonTtponpHas pabota no pazaeny bubnuoreka [IOK
«TeopeTndyeckue OCHOBBI XUMUN» https://lesson.edu.ru/04/11

14 MeTamisl, UX IOJOKCHHE B bu6mmoreka [JOK

Hepnozmqecxoﬁ CUCTEME XUMHUYCCKUX

https://lesson.edu.ru/04/11
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aneMmeHTOB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01ne
(u3HUecKre CBOMCTBA METAILIOB

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI

bubmmoreka [{OK

15
A HANPSKEHU METAJIOB https://lesson.edu.ru/04/11
XUMHYECKHE CBOMCTBA BaKHEHIITUX
16 METAJUTOB (HATPHH, KaJIUH, KaIbIAN bubnmorexa LHOK
y b, ’ L https://lesson.edu.ru/04/11
MarHui, aTlOMUHUIN) 1 UX COCTMHEHUIN
17 XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX bubmmoreka [{OK
COEJIMHEHU I https://lesson.edu.ru/04/11
18 XuMHYeCcKrue CBOMCTBA IIMHKA, JKeJle3a U bu6moreka [IOK
UX COCTMHECHUI https://lesson.edu.ru/04/11
[IpakTnueckas pabota Ne 2. "Pemienue
bu6mmoreka [IOK
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" https://lesson.edu.ru/04/11
«MeTamiby
Hewmeransl, ux moyioxeHue B
20 [Tepuoanueckoi cucteMe XUMUYECKUX bu6mmoreka [IOK
anemenToB J. . Menaeneea u https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUe CBOMCTBA HEMETAIJIOB.
bu6mmoreka [JOK
21 AJtoTponisl HEMETauIoB (Ha IpuUMepe
https://lesson.edu.ru/04/11
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)
29 XUMHUYECKUE CBOMCTBA raJION€HOB, CEPhI bubnunoreka [JOK
U UX COEOUHEHNN https://lesson.edu.ru/04/11
23 XUMUYEeCKHE CBOMCTBA a30Ta, (hocodpa u bubnunoreka [JOK
HUX COeIUHEHUN https://lesson.edu.ru/04/11
24 XUMHYECKUE CBOMCTBA yriepo/a, bubnunoreka [JOK

KpEMHUA U UX CO€IUHEHUI

https://lesson.edu.ru/04/11
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[IpuMeHeHNe Ba)KHENIIUX HEMETAIIOB U

bubmuoreka [JOK

25 .

HUX COCIMHECHUIN https://lesson.edu.ru/04/11
O06o001IeHre U CUCTEMAaTH3aIisl 3HAHUHA

26 o teme «HeMeTamibly». Beruuciienus mo bubmmoreka [{OK
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U https://lesson.edu.ru/04/11
TEPMOXUMHYECKHE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue

bubmmoreka [{OK

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME

" " https://lesson.edu.ru/04/11
Hemetamnst"»

28 KonTtponsHas pabota no remam bubnuoreka [IOK
«Metamnsl» u «Hemerammb» https://lesson.edu.ru/04/11
Heopraanueckue un opraHndeckue

bu6moreka [IOK
29 kucnoTel. Heopranuueckue u
https://lesson.edu.ru/04/11
OpraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U

30 OPraHN4YeCKUE COCTUHEHUS. bubnuoreka [IOK
['eneTnueckas CBsI3b HEOPraHUYECKUX U https://lesson.edu.ru/04/11
OPraHUYECKUX BEIIECTB
Ponbs xumuu B obecrieueHnn

31 AKOJIOTUYECKOM, SJHEPreTUYEeCKON 1 bubnuoreka [JOK
MUIIEBON O€30TIaCHOCTH, Pa3BUTHHU https://lesson.edu.ru/04/11
MEIUIIHBI
IIpencrasnenus 00 OOMMUX HAYYHBIX

32 1| pI/IHI_[I/Il'IaX 1| OMBIHJJ'IGHHOFO}II:I[LJ'I eHUS bubmorexa HOK

p . p ya https://lesson.edu.ru/04/11
Ba)KHEHUIIIMX BEIIECTB
33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB bubmorexa HOK
P P https://lesson.edu.ru/04/11
34 XUMHS U 310pOBbE YEIIOBEKA bu6mmoreka [JOK
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https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 kmacc: yueOHUK Jutst 001eo0pa3oBart. opranu3saiuii: 6a3osiit yposers/ O. C.

lMabpuensu, U. I'. Octpoymos, C. A. Cnagkos. — 4-eu3sn., ctep. — M.: [IpocBemenne, 2022.

128 c. : mi
o » Xumus. 11 kinace: yueOHUK 17151 0011e00pa3oBat. opranusanuii: 6a30Beiii yposern/ O. C.

lNa6puensu, . I'. Octpoymos, C. A. Cnaakos. — 4-eusn., ctep. — M.: IIpocBemenne, 2022.

127 c. : ui.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoandeckoe mocoomue — 6a30BbIid ypOBEHB» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensa, U.I.OctpoymoB, «OO011as XuMusi B TeCTax, 3a7adax, ynpakHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KonTposabHbIE 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHUTa 11151
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA 1151
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3agaun Mo XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. lenucoBa «Xumus 11 kimacc moypounsle miansl mo yaueouuky O.C.I"abpuernsna,
I".I".JIeicoBoii» - Bonrorpaay Yuurens 2018ro.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kiaace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuenss, N.I".ocTpoyMOB « XMMHYECKHI SKCIIEPUMEHT B 1IKoJe 11 kmacey; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bu6nuoreka [JOK
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11

http://www.chemnet.ru I'azera «Xumus» U CalT 1u1s yauTens «5 uay Ha ypoK XUMHM»
http://him.1september.ru Eaunas xomnekuus LIOP: [IpenmerHas koyekims « XUMUsD)



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o01eo0pa3oBaTeibHOrO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk0OepoBoii

http://www alhimik.ru Beepoccuiickast onumnuaa NiKOJIbHHUKOB 110 XMMUU
http://chem.rusolymp.ru Opranuueckast XUMHUsL: SJICKTPOHHBIN YUCOHUK ISl CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: dJICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbITbIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraniimonHas oJMMITHAA 10 XUMHUH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTebHBINA TPOEKT
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