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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmuu mpenogaBaHus y4eOHOTO TpeaMeTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaan3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TMOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuos 10 2025 roga» (Pacnopsixenue [paButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 1OJX0/10B K pa3pab0TKe MpOTrpaMMBbl 10 XUMUH, K OTIPEAENIEHUIO 00I11el cTpaTeruu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJarOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUS»
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KoHLENTyaiabHble nosnoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COepKaHus, Pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM dacThlo HX o00pa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIHNX LIEJTOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KylIbTYphl YelOBEKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHuE OOydYarOIIMXCS HAa YPOBHE CpEeIHEro oOIIero
o0pa3oBaHus CpeICTBAMU Y4eOHOTO npeaMeTa «XUMUsS», COAEep)KaHue U IMOCTPOEHHE KOTOPOTo
OINpesieNieHbl B MPOrpaMMe MO XUMHU C Y4€TOM clneuu(UKd HAyKM XMMHHU, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaTepHaIbHOM *KHM3HM OOLIECTBA, a Takke C y4éToM OOImMX Ienedl u
INPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMupOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/IJaHUE LEJIOCTHOTO IPEICTABICHMUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAaHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHU L.

TecHo B3aMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThEMJIIEMO
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaKIOro
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00albHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, SHEPreTUUECKOM, MUIIEBOM, IKOJOTHUECKOM O€3011aCHOCTH U OXpaHbl
310pPOBBS.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—-11 knaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOJDKEHHUs 00pa30BaHuUs B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMMUHU (C BKIIIOYCHHUEM
3HaHUH U3 001Iel XUMHUH) U OpraHuYecKor XuMun. POopMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
U3YyYEHHH IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHs BCETO MHOT000pa3usl BEIIEeCTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



CrpykTypa cojaepkanus KypcoB — «Opranudeckas xumus» U «O0mas 1 HeopraHu4eckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMMHHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCA B Pa3BUTHH — OT YIJIEBOAOPOJOB O
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKkTOJIOTHYECKHE CBEJECHUS O BEIIECTBAX U XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HEOpraHWYECKass XUMUs» O0yJaIOUMCs MPEOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0)e MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromieit 10
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMM  COJEPIKaHWs, HMEIIHUMH
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHH C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEN0BATENIbCKUX 3adad. B mernoM coxepxanue
yueOHOro npeaMera « XUMUs» JaHHOTO YPOBHS U3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYecKoro Mupa, oOycIOBJIEHHOCTh CBONMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOOJieM, a Takke mpodiieM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nutane perenus 3a1a4 BOCHUTaHUS, Pa3BUTH U COLIMAIN3ALNN O0YJYarOIINXCS IPUHSATHIC
MpOrpaMMON MO XMMHHU MOAXOAbl K ONPEIEICHUI0 COJEPKAHUS M IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCANbHBIX Y4eOHBIX NEHCTBUN, HMMeromux 0a3oBoe
3HAUEHUE ISl PA3IMYHBIX BHJOB JEATEIBHOCTH: pEIICHUS MpoOieM, MOWCKa, aHalIu3a u
0o0paboTku UHPOpMAINHK, HEOOXOTUMBIX JUIsI TNPUOOPETEHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUH XUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJiHero o01iero oopa3zoBaHus, MPH ONPEACTICHUH COJepKATEIbHOM XapaKTePUCTUKH
neneldl M3ydeHWs MpeJMeTa HalpaBICHHMEM NEePBOCTENEHHOM 3HAYUMOCTH TPaJULMOHHO
npu3Haércss  GopMHpoBaHHE OCHOB XHMHUYECKOWM HAykKu Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3pEHHS TAaKOM MOJXOJ K OMNPENEICHHUIO LeJeH HU3ydeHUus
MpeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHE CHUCTEMBI XHUMHYECKHX 3HAHUH KaK BaXHEHIICH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHUHBI MUpPA, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIISCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3sBUTHEC YMEHUW W CIOCOOOB JIGATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHUEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOI0JIEHHEeM TIpaBWiI 0E30MacHOTro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MpOrpaMMe 10 XHMHU YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMHU IPHOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MpernolaBaHu XUMHUH B OOJIbIIICH CTETIEHN
oTa€Tcs MPeNoUTEeHUE TPAKTHIECKON KOMIIOHEHTE COJICpyKaHUs 00yUeHUs, OPHEHTUPOBAHHOM
Ha MOJATOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTelbHONM OpraHu3allii, BIJCIOLIEro HEe HabopoM
3HaHWHA, a (DYHKIIMOHAIBHON TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
TTOJTyYCHUS 3HAHUW Y IIPUMEHEHUS MX B PEATbHOM )KU3HU JIJIS PEIICHHSI MPAKTUISCKUX 33]1ad.

B cBsI3M ¢ 3TMM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMHHUPYIOIICC 3HAYCHHE
MPUOOPETAIOT TAKKE TSN U 3a/1a49H, KaK:

ajanranus 00yJaromuxcs K yCJIIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHKE
MHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIBHOMY TPUHSATUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs TpoodiieM,
MOMCKa, aHainu3a W o00paboTku uHMOpMAIMK, HEOOXOJAMMBIX [UII TPUOOPETCHHSI OIBITA
NeSITEeNIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a y4eOHOW M Hay4YHO-TIOMYIIPHON HH(POPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MIIAHUPOBAHUH U MPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA;

BOCITUTaHHE y 00yJaromuXcs YOk AEHHOCTH B TYMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIO00ANBHBIX MPOOJIEM palMOHATBLHOTO MPUPOIOTOIH30BAHUS,
MOTIONTHEHHSI SHEPreTHYECKUX PEeCypCcOB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHU S
HE00X0IMMOCTH OepeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKe MPHOOpETEeHNUs
OTIBITAa HCIIOJIb30BAHUS TIONYYCHHBIX 3HAHUM U MPUHATHUS TPAMOTHBIX PEUICHUI B CUTYaIusX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yueOHOM mmaHe cpemHero ooOiero oopazoBaHus MpeaMeT « XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.

OO1ee yuCIIO 4acoB, OTBEAEHHBIX I M3y4EHUS XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero oopazoBanus, coctaBiseT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henemno), B 11 kimacce
— 34 yaca (1 gac B HeziemIo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus: opraHnueckux coenunenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHU4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KraccupUKaIKE OPraHnYECKUX BeniecTB. HoMeHKIIaTypa opraHmyecKix
coelMHEeHMH (cucTeMaTudeckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MpeACTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHHA psAd. MeTraH M 3TaH — mpocTeummne
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHUE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOTYYCHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHUI pAl. DTWIECH U MPONWIEH — MPOCTEHUIINE
MIPE/ICTAaBUTENN aJKEHOB: (PU3MUECKHe W XUMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakius noauMepusanun). [lomydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CrnocoObl nepepaboTKu HeTH: MeperoHka, KpeKUHT (TEPMUYECKUN,
KataauTuueckuit), mnuponus. Ilponyktel mnepepaboTku HedTH, HX OpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3iaMu maacTMacc, KaydykoB U pe3uHsl, kojutekunu «Hedp1b» u «Yromaw», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

Kucaopoaconep:xamme oprannyeckne coeiMHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHne. BoaopoiHble CBA3M MEXIy MOJIEKYJaMHu cupToB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.




MHOroaroMHble CHHUPTHL. OTHJICHIJIMKOJIb W TIUIEPUH: CTpOeHHe, (U3NYECKue U
XMMHMUYECKUE CBOMCTBA (B3aUMOAEHUCTBHE CO IIEJI0YHBIMU METAJNIaMHU, KaYECTBEHHAsI peaKLus Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@deHouI: CTpOeHUE MOJIEKYIbI, (PU3MYECKHe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anbrerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEaKIIMH),
[IOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE IpenebHble KapOOHOBbIE KUCIOTHl. MypaBbUHAsI U YKCYCHAsh KUCJIOTBI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIIUs
sTepuduKanum), IMoJiyyeHHe U mnpuMeHeHue. CreapyHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MIPEICTaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOJOIIIEE JEHCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKue U XUMUYECKUE
cBolicTBa (B3auMoeicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBneHHE, OpOKEHHE TIIOKO3bI), HAXOXKJEHWE B TMPUPOJE, MPUMEHEHUE,
6uonorudeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemmonosa kak npupoanbsie noaumepbl. CTpoeHne Kpaxmaiaa U LEUTI0I03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuna cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTerue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThl: CBOMCTBA PacTBOPa YKCYCHOM KUCIOTHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MIPOIYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A30TCOoepIKale OPraHunYeCcKHe COSAMHECHMUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHu4ecKue coequHeHus. Du3nuecKkue U XUMHUYECKHe
CBOMCTBAa aMHUHOKHUCIOT (Ha mpuMepe TauIMHA). buonormyeckoe 3HAYeHHE AMHUHOKHCIIOT.
IlenTunael.

benku kak mpupoiHble BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTalIbHbIE METOJbl M3YYEHHs BELIECTB M UX IpeBpallleHuil: HaOIroeHue U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokoMoIeKyJIsIDHBIE COeIMHECHHS

OCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLMH, CPEOHSAs MOJIEKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3ALUs U TOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3iaMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexmpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeIMeTHBIX CBA3EH IpU U3ydeHUM OopraHuyeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOLIUXCA CUCTEMHBIMU ISl OT/IEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpus, aHajdW3, CHUHTE3, KIaCCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®du3znka: MaTepusi, SHEpPrus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKIE BEIUYMHBI U SIMHULIBI X
H3MEpPEHUSI.

buonorus: kierka, opraHusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OEJIKH, YIIIeBOIbl, KUPHI, (PEepMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX M CUHTETUUYECKUX
BOJIOKOH.

11 KIIACC
OBLIASA N HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMHHU

XuUMUYecKUN dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAss 000JIOUKA.
DHepreTUyecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpesiesieHus: 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuogmueckass cucrema xuMuueckux osnementoB . .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa M Ilepmoguyeckoil CUCTEMbl XUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaM U neprojaM. 3HaU€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHUYECKOW CBsI3U (KOBaJIEHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DnekTpooTpUulaTebHOCTh. CTenenb okuciieHus. IOHbI: KaTHOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coeuHeHuii. HoMeHknaTypa HeOpraHn4eckux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIIEKAIUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Krnaccudukanus XUMUYECKUX pPEakIuid B HEOPraHUYECKOW U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIU4HbIX (PakTopoB. OOpaTUMbIE peakIuu.
Xumnueckoe paBHoBecHe. DakTOpbl, BIUSIONINE HA COCTOSHHE XUMUYECKOIO PpPaBHOBECHS.
[Tpunnun Jle [Hlartense.

DnexTponuTHueckas aucconuaiusa. CuinbHbIE W cialdbie AMeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, 1IeJI0UHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3yY€HHUsI BEUIECTB M UX MPEBPALECHUN: JEMOHCTpPALIMS
tabnun «llepuoanyeckas cuctema xumudeckux snemeHToB J[. M. MenneneeBay, u3ydeHHE
MoOJeNel KPUCTAIMYECKUX pEmETOK, HAOMIOJCHHEe M ONHCaHWe JIEMOHCTPAIIMOHHBIX U



1a00paTOPHBIX OMBITOB (pa3lio’KEHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTalIMW3aTopa,
OIPEJIENIEHUE CPEAbl PACTBOPOB BEIIECTB C NOMOIIbI YHUBEPCAILHOTO MHIMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKOW paboThl «BnusHUe pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUUYECKON PEaKLIUM.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSTHS «MAaccoBast J0JIsl BEIIECTBAY.

Heoprannueckasi xumust

Hemerannsl. [Tonoxxenue HemeramuioB B [lepuoimueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpO€HHsS aTOoMOB. Du3HWUYECKHE CBONCTBA HEMETAJIJIOB.
AmtoTponisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TaIOTEHOB, cephl, a3oTa, Qocdopa,
yriaepoja U KpeMHHMSI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALNX KHCIOT, BOJOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHne Ba)XKHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoiicTBa MeTaiioB. CrjaBbl METAUIOB. DJIEKTPOXUMUYECKHM psJl HaMpsLKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalui, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OO6mwme cnocoOsI Moy4YeHus: MeTauioB. [I[puMeHeHrne MeTaoB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJBl HW3Y4Y€HHUS BEIIECTB M MX IPEBpPALICHUN: H3y4EHUE
KOJUTIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOO/IeHNe U ONHCAHME JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE
TUAPOKCHUIA ATIOMUHHUS C pAaCTBOPAMHU KHCJIOT U LIEN0YEH, KAYECTBEHHbIE PEAKIIMM HAa KaTUOHBI
METaJIJIOB).

Pacuérnble 3amaum.

Pacuérbl Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOLIMX B peaKIIUU BEIIECTB, pacYEThl Macchl (00bEMA, KOIUYECTBA
BEI[ECTBA) NMPOJYKTOB PEaKLUH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HaydyHBIX METOIaX [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBienus 00 OOMKX HAYYHBIX TPUHIIUIIAX TPOMBIIIJICHHOTO MMOJIY4YEHUS BaXKHEHIITHX
BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUAlOB: BAXXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHUYEeCKHe U MUHEPATbHbIC yI0OpEHMUSI.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OLITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3YyYeHHH OO0IIel W HEOPraHWYeCKOW XMMHH B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHITHH,
TaK M MOHSTHUM, SBISIFOIIUXCS CUCTEMHBIMH JJISl OTJIEAbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO01ue ecTecTBEeHHO-HAYUHBIE TOHATHUS: HAYUHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KIacCU(pHUKaAIUs, MEePHUOJUYHOCTh, HAOMIOIEHUE, DKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEPEHUE, SIBJICHUE.



®dusnka: Marepus, SHEprusi, mMacca, aToM, NIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOII,
pPalMoaKTUBHOCTh, MOJICKYJIA, SHEPTeTUUYECKUN YPOBEHb, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €TUHHIIBI X U3MEPEHHUS, CKOPOCTb.

Buosorus: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPOAIIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadusi: MUHEpaIbl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMAeMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: XuMHUYecKas IPOMBILLIIIEHHOCTh, METAJLTYPrus, IPOU3BOJACTBO CTPOUTEIbHBIX

MaTepuraioB, CEIIbCKOXO03SMCTBCHHOC MpoOn3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘-IeCKaFI IMPOMBIIIJIICHHOCTD, IMpoOu3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuralion, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TIIPOIPAMMBI 110 XWUMHWU HA
FA30BOM YPOBHE CPEJJHEI'O OBHIET'O OBPASOBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOEHHUS OO0ydarolIUMUCS
MporpaMM CpeaHero oO0Iero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOM [y pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MpOTrpaMM CPEIHETo 00IIero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEILHOCTHBIA MOIXO.

B cooTBeTCTBHHM ¢ CHCTEMHO-CSITEILHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yNbTaTOB OCBOCHHUS MpeAMETa « XMMUS) Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus BbIETICHBI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOW TPaKTAHCKOW HMICHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTU HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIHHOCTU
[EHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHYECKOTO
0o0paszoBaHUs;

HaJIM4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIAHBL.

JIM4HOCTHBIE PE3YIbTATH OCBOCHHUSI PEAMETA « X UMUS IOCTUTAl0TCS B €IMHCTBE yUeOHOU
U BOCITUTATENBHOU NEATENHHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKHUMHU, COI[MOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M UJAEaJaMH POCCUICKOTO TPakJaHCKOTO OOIecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBUJIaMH MOBEICHHs, CIIOCOOCTBYIOIIMMHU IMpolieccamM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pEe3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOpPpMHUPOBAHHOCTH
OTIbITa O3HABATENILHOM U MPAKTHUECKOH IEATEIBHOCTH 00yUaIONINXCS [0 peali3aluy MPUHATHIX
B 00II[ECTBE IICHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpa’aaHCcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBJICHHUS] O COLMATBHBIX HOpPMAax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENFHOCTH MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO03HABATENbHBIX 3a/1a4, BHITOJHEHHH XUMUYECKHX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
P aHATN3€ PA3INYHBIX BUJIOB yUeOHOU JAEATEIHHOCTH;

2) IaTpHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY U HAYYHOMY HACIEJHIO0 OTECUECTBEHHOU
XUMHH;



YBOKEHHUS K MPOIIECCYy TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO MPUMCHECHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ [O03HABATEIBHBIX MOTHBOB B TMIOJIYUCHHH M TOCIEAYIONIEM aHAu3e
WH(OPMALIAN O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICH Ha MOPATLHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYIIKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEH 370poBOro M 0Oe3omacHOro oOpas3a >KM3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmil 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSITHBHOCTH,

MOHUMAHKS [EHHOCTH TMPaBWI HWHIUBUIYATHHOTO M  KOJUICKTUBHOTO 0O€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJady COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpo(eccHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil 1S TEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOODY HHIUBUAYAILHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccur U peain3aluyi COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPUSATHUS JEHCTBUM, MPHUHOCSIINX BpeN OKpYXalolled MpHpOAHON cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO DSKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHMYECKON KYIbTYPhI, OIbITa
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU LIEJT0CTHOTO MPEICTABICHUS 00 OKpYXKaIOIeM



MHpE KaK O €AMHCTBE IPUPOJABI M 4YEJOBEKa, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pereHnu mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH pPOJIM B CO3/aHUU HOBOW 0a3bl MaTepUaTbHOM
KYJIbTYpbI, PELIEHUH IT100abHBIX IPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOI,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJda U SKOJIOTUIECKA KOM(OPTHON KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB II03HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUYEHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl peIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BAaTENbCKOM IeSTENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B pa3IMuHbIX cepax mpodeccnoHalIbHOM e TeIbHOCTH.

METANPEAJMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OPMHpPOBAHMS MHUPOBO33PEHUSI OOYUAIOUIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIIHNE LEJTOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, SBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPHUHLHII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHue, HAOMI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U JAPYyrHe);

yHHUBEpCalbHble  y4eOHble  JCHCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JarouXcs;

CHOCOOHOCTh ~ OOy4arolIMXCS  KCIOJb30BaTh  OCBOEHHBIE  MEXIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIBHOU U
COLIMAJIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU Y4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JAeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSATENIbHO  (OPMYJIUPOBaTh M AaKTyaJlU3UpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTPENEIATh LEIN JEATENbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUHM HX JIOCTH)KECHHS,
COOTHOCHTB PE3YJbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LIENISIMU;

HCIOJIb30BAaTh IIPU OCBOEHUM 3HAHUM HPHUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIIEISTH
XapaKTepHble TPU3HAKKM TOHATHMM W YCTaHABIMBATh WX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS JJIs1 00BACHEHUS OTJENbHBIX (DAKTOB U ABICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKAIIUHU BEIIECTB U XUMUUECKUX PEaKLUi;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY NU3Y4a€MbIMU SIBJICHUSIMY;

CTPOMTH JIOTHUYECKHE PACCYKJICHHsI (MHIYKTUBHBIE, 1€ TyKTUBHBIE, [10 aHAJIOT'MH ), BBISABISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B paCCMaTPUBAEMBIX SBJICHHIX, (POPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;



IIPUMEHSATH B IPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMUN CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IeJH, TPe0OPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHUNA 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOM pEakuud — TPU PELHICHHH Y4eOHBIX
[I03HABATENbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTaBICHUS JJIs1
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE €CTBHS:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HCIOJIb30BaTh IMOCTABJICHHBIC W
CaMOCTOSTENIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEICHMS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GOopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEILHOMY IOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHUKAX WHPOpPMAnuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CIpaBO4YHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh MH(GOPMALIUIO PA3IMYHBIX BUAOB U (POPM MpeCTaBICHUS, KPUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uH(popMaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJB30BAHUS WH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpelICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe ¢ XUMHYECKOM
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISIAHOCTH.

OBiajeHHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1€HCTBUSIMU:

3a/laBaTh BOMPOCHI [0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJi¢ AHANOra W/WIK JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AEATEIHHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekrta U (opMyaHpoBaTh BBIBOJABI MO pe3ylbTaTaM HPOBEAEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBaHMs MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMHU.

OBiajeHHne YHMBEPCAIbHBIMH PEryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESATEIBHOCTD,
ompenenss €€ Ienu M 3aJaud, KOHTPOJIUPOBATh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
Npe/UlaraeMblii AJITOPUTM JIEHCTBHI NMpPU BBHIOJHEHUU YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC



[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHudecKkas XMMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pelIeHus
MPAaKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMN CpeAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aromMa, MOJIEKYJIa, BAJICHTHOCTB,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas dopmyna (pa3BépHyras u
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJSIpHBIH O00BEM, YIVIEPOAHBIA  CKEJIET,
(yHKIMOHANBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPbHI, TOMOJOTUYECKUN pPsJ, TOMOJOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUST OPraHUYECKUX
BemectB A. M. byrmnepoBa, 3akoH COXpaHEHHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUECKHE 3HAHMS, JICKAIIUE B OCHOBE IMOHMMAaHUSA
MPUIMHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJIOTHYECKHE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCITOJIh30BAHNU BAKHEUIITUX OPTAaHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JACSITEIbHOCTH YEJIOBEKA;

c(hopMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKU TIOHITHH, YCTaHABIUBATDH
HX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS ITPH OMTMCAHUH COCTaBa, CTPOEHUS 1
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUU HMCMOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHO) (GOpMyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHW XMMHYECKUX PEAKUWN, U3rOTABIMBATH MOJEIHN MOJIEKY] OPraHWYECKHX BEIIECTB
JUTSl WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BELIECTB IO HMX COCTaBYy U CTPOCHUIO K ONpPENeTIEHHOMY KIacCy/Tpymme COeAMHEHUN
(YyrneBomopoipl, KHUCJIOPOA M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHus 10 cuctemarudeckod HomeHnkiatype (IUPAC), a rtaxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTACIbHBIX OPraHMYECKHUX BELIECTB (STHUJICH, MPOIMUJICH,
alleTWJICH, JSTHJICHIJIUKOJb, TIULEpUH, (PeHosd, (QopMaibIeruj, aleTalbAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
Kpaxmal, eJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAETATh BUIBI XUMUYECKON CBA3M B OPraHUYECKHX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHuYeCKHUX
BemecTB A. M. byriepoBa st 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX NIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMUECKHUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPONWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TIIUIEPHH, (EHON, alleTalbIerul, MypaBbHHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJy HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XMMHMUYECKHX pPEaKIUi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
MPOIYKTOB MepepadOTKH;

chOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypPaBHEHHSIM
(Macchl, 00bE€Ma, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH POAYKTa PEaKI[UH 110 U3BECTHBIM Macce,
00BEMY, KOTHUYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WJIH MTPOYKTOB PEAKIINH ),



chOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
[I0O3HAHUS, MCIOJb3YEMbIX B XMMHMM IIpU H3yYEHUM BEUIECTB U XUMUYECKUX SABJICHUN
(mabmoeHnne, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HCHOJIB30BATH CHCTEMHBIC
XMUMHMUYECKNE 3HAHUSA JUI IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJFO/IATH MPaBHUJIA MOJE30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MMPaBHiIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHU IUIAHUPOBATh M BBHIMONHATE XUMHUYECKHHA AKCIIEPHUMEHT
(mpeBpaleHusl OPraHnYecKUX BELIECTB IPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3Y4EHUE €ro
CBOMCTB, KaUECTBEHHBIE PEAKIIMY OPraHUYECKUX BEIIECTB, IeHATypalus O€JIKOB pU HarpEeBaHUH,
LBETHBIE PEaKIIMH OEIKOB) B COOTBETCTBUH C MPABUIIAMH TEXHUKU 0€30MaCHOCTH MpHU 00paIieHnn
C BEILIECTBaMHU U JIAOOpPATOpPHBIM OOOPYAOBAHMEM, MPEACTABIATH PE3YJAbTaThl XUMUYECKOTO
JKCIEpPUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOLIUMX peakuuid U (opMylnpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3HPOBATh XMMHUYECKYI0 HH(MOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nHpopmaiu, UHTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAaHEHUS CBOEro 3J0pOBbS U
OKpY’Kalollleil MPUPOJHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3/JEUCTBHSA Ha JKUBbIE OPTraHU3MBbI
OTpeeNIEHHBIX OpPraHMYECKUX BellecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTe Ha
pUMepax crocoObl YMEHBIICHHS] U IPEIOTBPAICHUS] UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

JUis 00ydarouuxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETbIX U CI1a00BUASIINX 00YUaIOIINXCs: YMEHUE UCTOIb30BaTh PENbePHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mist 3anvcu XuMudeckux Gopmyd.

11 KVIIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O0mas 1 HeopraHuyeckasi XUMUsD» OTPaKaroT:

c(OPMHUPOBAHHOCTB IIPEACTABICHUN: O XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAyYHOH
KapTUHBl MHUpa, POJIM XUMHM B MO3HAHUU SABJICHUN NMPHUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOM [UIl peLIeHUs
IPAKTUYECKUX 33Ja4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IIPUPOJIHOM Cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroIlue
HOHSTUS (XMMHUYECKUI AIIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJIEKyJa, MOJIb, MOJISIPHBIH O0O0BEM, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCIICHMs, XHMHUYECKas CBsA3b (KOBaJIeHTHas, MOHHAs, MeTaJuIn4yeckas, BOJIOPOJHAs),
KpUCTAJUIMYECKass  peLIE€TKAa, THUIIBI XMMHWYECKHUX  PEakLMii, pacTBOP, OJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, IEKTPOJIUTUYECKAs NUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTHb
XUMUYECKOH peakIiy, XUMUUECKOe PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS IEKTPOIUTHUECKON
qucconuanuu, nepuoandeckuil 3akod [[. M. MenneneeBa, 3aKk0H COXpaHEHHs MacChl BEILIECTB,
3aKOH COXpaHEHMsI U NPEBpallleHHs] HEPTruM NpU XMUMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMWMH, MHUPOBO33PEHUYECKHE 3HAHUsA, JICKAIME B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKUE CBEICHUS O CBOICTBAX,
cocTaBe, MOJYYeHUH M Oe301acHOM MCIIOJIb30BAaHMM BAKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHUI BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIMBATh
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIUME IOHATUS IPU ONHCAHUM HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;



c(OPMHUPOBAHHOCTh YMEHHUI HCHOJB30BaTh XMMHUYECKYI0 CHMBOJHUKY JUIS COCTAaBIICHUS
¢dopMyn BelIeCTB M YpaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBbIC Ha3BaHUS OTACIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHblid ras,
YIJIEKUCIIBIN ra3, aMMUaK, TaméHas M3BECThb, HEram€éHas M3BECTb, MMUTHbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHUI OMPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JINYHOIO COCTABA, BUJ XUMUUYECKOH CBSI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJyIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAINIMYECKONW PEHIETKHM KOHKPETHOTO
BElECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICH Mepuoaudeckoro 3akona J[. .
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos Ileproanyeckoit cucTeMbl XUMHYECKHX 1eMeHTOoB /1. M.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUYCCKUE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH T0 nepuoaam u rpynmnam [leproaudeckoil cucteMbl XUMUYECKUX ieMeHToB [[. 1.
MenneneeBa;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XMMUIECKHUE CBOKWCTBA
HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB, IOATBEPKIATh CYIECTBOBAHUE I'€HETHYECKOU
CBSA3M MEXKJy HEOPIaHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKIINH;

C(OPMHPOBAHHOCTb YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3JIUYHBIM
IpU3HAKaM (YUCILy M COCTaBy pEarupyrouluxX BEIIECTB, TEIIOBOMY 3((QeKTy peakuuy,
M3MEHEHMIO CTEIIeHEH OKHUCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, y4aCTHIO KaTalln3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLUMH, HNOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTb OKHCIIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peaKkuuii NoCPeICTBOM COCTaBJIEHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUMT;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiictus (npunnun Jle [atense);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUECKUE MPOLIECCHI, JISKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJYYEHUS CEepHOM KHCIOTH, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npejcTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJSl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKUX
peaKIMsIX, MacChl BEIECTBA MIIM 00bEMA Ia30B N0 U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE UIIH
00BEMY OJTHOTO U3 YYAaCTBYIOIMX B PEAKIIMU BELIECTB, TEIUIOBOrO 3((dekra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;



chOpMHUPOBAHHOCTh YMEHUW COOJIIOATh MpaBUia TMOJB30BAHMS XHMHUYECKON MOCYI0U U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE TIPaBHUiia OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUN JKCIICPUMEHT
(paznokeHHe mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, PEaklud HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuu Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIBHBIX
3amay mo temam «Metamie»y u «Hemeramibl») B COOTBETCTBHHM C TMpaBUJIAMU TEXHHKHU
0€30IaCHOCTH TP 0OpaIeHNH C BEIIECTBaMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3ynbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIHMX
peakiuii 1 GopMyJIUPOBATH BHIBOIBI HA OCHOBE ITHX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CpPEICTBA MAacCOBOM KOMMYHHKAIMU, IHTEPHET U APYTUX);

cOpMHUPOBAHHOCTh YMEHMH COOJIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEJIECHNUsT B OBITY W TPYJAOBOH JAESITEIIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXaloIel MPUPOTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
oTnpeneNEHHBIX BEMIECTB, TOHNUMAas cMbIci nokasarens [1JIK, mosicuaTe Ha mpuMepax crocoObl
YMEHBIIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS Ha OPraHu3M YeJIOBEKa,

JUTsl 00yYaroIUXCsl C OrPAaHHMYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE MPUMEHSITH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB U XUMHYECKHUX SBJICHHII;

JUIS CJETBIX U CI1a00BUASIINX 00YJalOINXCs: YMEHUE UCTIOIb30BaTh Peabe(HO-TOUEUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

’ KoJumnuecTBo yacos ‘ DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uu¢posbie)
} NporpamMMbl Beero Koutposibnbie) TIpakTudeckue| o5ha30parennble
padoThI padoThI pecypebl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHNYeCKO XMMHH
[IpenMeTt opraHuYeCKON XUMUU.
11 Teopus cTpoeHUsT OpraHUIECKUX 3
coequuenni A. M. bytneposa
Hroro mo pazgeny 3
Pasznes 2. YriieBoaopo/anbl
21 IIpenensHbIE YrIeBOIOPOABI — 2
' AJIKaHbl
29 HenpenenbHsle yrieBoIopoab: 6 1
' QJIKCHBI, AJIKAIMEHBI, AJIKUHBI
‘ 2.3 ‘ ApoMaTHuecKHe yrieBoJ0po bl | 2 H ‘
24 [Ipupoanble ICTOYHUKU 3 1
' YTJIEBOJIOPOJIOB M UX IepepadoTKa
Hroro no paszneny 13

Pasnen 3. Kuciopoacoaep:xamue oprann4eckue coeIHHECHUS




‘ 3.1 H Cnuptsl. PeHon || 3 || || H
39 Anpperunpl. KapOOHOBBIE KHCIIOTHI. 7
] CrnosxHble 3(upbl
‘ 3.3 H YraeBoisl || 3 || || H
Hroro mo pazueny 13

‘ Paznea 4. Azorconepskanye opraHnyecKue coeIuHeHus

141 || Awmm Amunoxucnors. Berkn | 3 | | |
Hroro mo pazmeny 3

‘ Pasznesn 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

‘ 5.1 H ITnactmaccel. Kayuyku. Bonokna || 2 || || H
Hroro mo pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KounuecTBo yacoB ‘ DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K - (uu¢posbie)
NPOrpamMMblI Beero OHTPOJIbHBIE PAKTHIECKNE  oGnazopaTenbHbIE
padoTsbI padoThI pecypebl
Pasznea 1. Teopernueckne 0CHOBbI XMMHUM
Crpoenue atomoB. [leproanueckuit
11 3akoH u [lepunoanueckas cucrema 3
' XUMHUYeCKnX deMeHToB J1. 1.
Meunneneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
‘ 1.3 H XUMHUYECKUE peaKkUU H 6 || 1 “ 1 H
Hroro no pazgeny 13
‘ Pa3znen 2. Heoprannuyeckasi xumusi
‘ 2.1 H MerTasibl H 6 || “ 1 H
‘ 2.2 H Hemerauibl H || 1 “ 1 H
23 CBs13p HEOPraHUYECKUX U 2
' OpPraHMYECKUX BEILIECTB
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HbL




‘ 3.1 H XUMUS U )KU3Hb H 4 || H H
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O MTPOLHECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYHEHUKA

* Xumus, 10 xmacce/ I'abpuensa O.C., Octpoymos W.I'., CnankoB C.A. AkunoHepHoe obmiectBo «M3marenserBo «IIpocemenuer»
* Xumus, 11 knacce/ I'abpuensan O.C., Octpoymos WU.T'., Cnagkos C.A. AkunonepHoe obmectBo «M3narensctBo «lIpocsemenne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://irorb.ru/kafedry/kafedra-estestvenno-nauchnogo-obrazovaniya/https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://resh.edu.ru/subject/29/10 https://interneturok.ru http://chemistry. narod.ru  XUMHK.py: caiT 0  XHMHH
https://skysmart.ru/articles/chemistry  TTopran  Bcepoccuiickoit  oaummmuaasl  mKoJdbHUKOB.  http://rusolymp.ru/  Pycckmii
0o0pa3oBaTe/bHBIA  TOPTAJ. http://www.gov.ed.ru denepanbHbIii  POCCHICKHI  00mc00pa30BaTENbHBIA  TOPTAL.
http://www.school.edu.ru ®enepansubiii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru O6pazoBarebHbIi MOpTa «Yucbhay.
http://www.uroki.ru https://resh.edu.ru/subject/29/11/ https://interneturok.ru (11 xmacc) https://skysmart.ru/articles/chemistry/
https://www.alto-lab.ru ITopran Beepoccuiickoit onummuansl mkoasHuKOB. http://rusolymp.ru/ Pycckuii 06pa3oBaTenbHbIiA MOPTAIL.
http://www.gov.ed.ru ®exepansHbiii poccuiickuii 06IIeoOpasoBarenbHblii moprai. http://www.school.edu.ru ®enepaipHblii opTal
«Poccuiickoe 00pa3oBaHKE». http://www.edu.ru






