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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma  Kypca 1o BbIOOPY MO XHMHH pa3padOTaHa Ha OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
®denepauun», TpeOOBaHMM K  pe3yibTaTaM  OCBOEHUS  (eaepaibHOM
oOpa3oBaTenbHO Mporpammbl cpeanero obdmero oOpaszosanus (POII COO),
npenacraBieHHbIX B DenepanibHOM TOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom KoHuenuuu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenbHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE 00pa30BaTEIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pasButusi BocnuTanus B Poccuiickonn ®@enepaunu Ha nepuon ao 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTrpaMMbl COCTABUJIM KOHIENTYalbHbIE
nonoxkeaust OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIeJI€H, coaepKaHus,
pe3yNbTaTOB 00yUYEHUs U TPEOOBAHMM K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IMBWJIM3AIMM, B CO3/laHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPECTaBIEHUSI 00 OKPYKAIOIMIEM MHUPE KaK O €IMHCTBE
IpPUPOABLI M YEJIOBEKa, KOTOpPOe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHMS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBS3U MEXIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU PUMEHEHUS.

TecHO B3aUMOJIEHCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMHU, XUMHsI cTalsa
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHA Kak Hayka
co3ujareibHas, Kak Hayka BBICOKMX TEXHOJIOTMH HampaBlieHa Ha pelleHue
r00agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B nmmane pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaromMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU TOJIXOIbI K OINPEAEICHHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMmHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku MHpOPMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUSI OTbITA MTPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.



Lenu:

-popMUpOBAaHME  CHUCTEMbl XUMHUYECKHX 3HAHMM Kak  Ba)KHEHIIeH
COCTAaBJISIFOIIECH €CTeCTBEHHO-HAyYHOUW KApTHUHBI MHpaA, B OCHOBE KOTOPOH JiexKaT
KJIIIOYEBBIC TOHATHS, (PyHAaMEHTaIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE
A3bIKa HAyKH, YCBOGHHE W TOHUMAHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHUE C HCTOpPUEH HUX pPa3BUTHUS U
CTaHOBJICHUS,

-(popMUpOBaHUE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOJIaX TO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;
-pa3BUTHE YMEHUU U CIIOCOOOB AESTENBHOCTHU, CBSI3aHHBIX C HAOIIOEHUEM
U OOBSICHEHMEM XUMHUYECKOIO 3SKCHEPUMEHTa, COOJIOJEHUEM MpPaBHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

-bopMupoBaHUE Yy OOYyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KIIHOUEBBIX
KOMITETCHIIUM), WMEIOIINX YHUBEPCATIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUIOB
JESATEIIbHOCTH: PELIEeHUsl Mpo0seM, TIOUCKa, aHalu3a U 00paboTKu MHpOpMaIuy,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPELLY;

-pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs MOUCKA W aHalu3a yuyeOHOW u
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KAHMUS;

-bopMUpOBaHWE W pa3BUTHEC Yy OOyYAIOUIUXCA AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MPH TUIAHUPOBAHUM U MPOBEICHUN
XUMHUYECKOTO AKCIIEPUMEHTA;

-BOCIIUTAaHUE y oOOyyarommxcs yOexJAEHHOCTM B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW IS TPUHSTHS TPAMOTHBIX DEIICHUN B
CUTYaLIMUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.



O61ee uncio yacoB— 34 4yaca (1 yac B HeZen0).



COAEPXAHUE OBYUEHUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMHUM

[IpenMer opraHudeckod XUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTUE W 3HAUCHUE B MOJYYCHUU HOBBIX BEIIECTB M
MatepuanoB. Teopusi cTpoeHusi opraHudeckux coenunennit A. M. bytieposa, e€ ocHoBHbIe moJiokeHUs. CTPYKTypHBIE
dbopmysbl OopraHuyeckux BemecTB. ['omomnorus, wuzomepus. XHUMHUYECKash CBSI3b B OPraHUYECKUX COCAMHEHHUSIX —
OJIMHAPHBIEC U KPaTHBIEC CBS3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BenlecTB. HoOMeHKmarypa OpraHnyeckKHX COEIMHEHUN
(cucTeMatnueckas) U TPMBHAJIbHBIC HA3BaHUS BAXKHEHIIIUX MPEICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEeHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB M UX MPEBPAICHUI: 03HAKOMJIEHHE C 00pa3liaMu OpraHUYeCKUX
BEIIECTB U MaTepuajgaMu Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIEeCTB, HAOJIOJEHUE U OMHCAHHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuUU (IUIaBJICHUE, OOYIJIMBAHUE U
TOpEHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHMU psAA. MeTaH M 3TaH — MOPOCTEHIHE MPEICTaBUTENN AJIKAHOB:
bu3nUecKkue M XUMHUYECKHE CBOMCTBA (peakiuu 3aMelIeHUss W TOPEeHHs), HaXOXJACHUE B MPUPOJE, IMOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH Psii. DTUIEH U MPONUJIEH — MPOCTEHIINE MPEICTABUTENN AIKEHOB:
bu3nUeckue M XUMHYECKHE CBOWCTBA (PEaKIUU TUAPUPOBAHUS, TATOTCHUPOBAHUS, TUIAPATAIMH, OKHUCICHHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nosuMepusanun). [lonydeHue CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUM psii. AIETHUICH — MIPOCTEHIINI TpeacTaBUTEIb
QIKWHOB: COCTaB, CTpOeHHEe, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA (PEAKIMW TUIPUPOBAHUS, TaTIOTCHHUPOBAHUSA,
ruapaTaluu, TOPEHUs ), MOJYyUYCHUE U IPUMEHEHHUE.



Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME W XUMUYECKHME CBOWMCTBAa (peakiMu TaJOreHUPOBAHUS U
HUTPOBAHUS), MOJIyYeHUE U MpPUMEHEHHE. Toayon: cocmas, cmpoeHue, uzuyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NoaydeHue u npumeneHnue. TOKCHYHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY
YTJIEBOIOPOIAMH, IPUHAJICKAIINME K PA3JIMYHBIM KJIaCCaM.

DKCIepUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIECTB M HMX NPEBpAILCHUN: O3HAKOMJIEHHWE C 00pa3liaMu IiacTMacce,
KaydyKoB ® pe3uHbl, komekumu «HedTs» ©  «VYTOdap», MOACIMPOBAHWUE MOJIEKYJ  YIJICBOJOPOJOB U
rajoreHONPOU3BOIHBIX, IPOBEACHUE IPAKTUYCCKON PabOThI: MOJYyUYECHHUE ITUICHA U U3YYEHUE €TO CBOMCTB.

PacuérHble 3anaumn.

Boluncienuss mo ypaBHEHMIO XHMHUYECKOW peakinuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MIPOJIYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:xammue opranudecKue cCoeAMHEHMsI

[IpenenpHble OJHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJI: CTPOCHUE, (PU3NUECKUE U XUMUUECKUE CBOMCTBA (peakinu
C aKTHUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHE), NMpUMEHEHUE. BOIOpoJHbIE CBSI3M MEXIy MOJIEKylaMu
CIUPTOB. JlercTBHE MEeTaHOa U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroatoMHbie CHUPTHL. OTUICHIJUKOIb W TIMIEPUH: CTPOCHHE, (PU3MYECKHEe U XUMHUUYECKHE CBOMCTBa
(B3auMOJAEHCTBHE CO MICTOYHBIMM METAJJIaMU, KaueCTBEHHAs pEakius Ha MHOroaTOMHBIE chupThl). JleficTBue Ha
OpraHu3Mm 4YesoBeka. [[pruMeHnenne rimnepruna u TUICHTIIUKOIISL.

deHoJI: CTPOSHUE MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. TOKCHUYHOCTH (eHona. [Ipumenenue denona.

Anpaerunbl U kemonsvl. @oOpManmbIETHI, allETATBICTHII: CTPOEHUE, (PU3UUECKHUE U XUMHUUYECKHE CBONCTBA (pEaKiuu
OKHCJICHUSI 1 BOCCTAHOBJICHHUSI, KAYECTBEHHBIE PEAKIIUH ), TOTYyUYCHHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE Tpe/eabHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCyCHasi KMCJIOTHI: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHME CBOMCTBa (CBOMCTBa, OOIIME /I KJlacca KHCIOT, peakius 3TepuduKanuu), moaydyeHue U TpUMEHEHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KApOOHOBBIX KHCJIOT. MbUIa KaK COJHM BBICIIMX

KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.
CrnosxxHble 3(pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubiX 3¢upos. Kupsl. ['uaponus xupos.
[Ipumenenue xupoB. bruonoruyeckas poJib KUPOB.



YrneBonapl: cocTtaB, Kiaccuukamus yrieBojoB (MOHO-, JU- W Tojucaxapuiabl). [7oko3a — mpocTermmit
MOHOCAXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYyJbl, (U3MUEeCKHe W XHMHYECKHE CBOICTBa (B3aMMOJCHCTBUE C
ruapokcusiom Menu(ll), okucienne ammuadHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBiieHHE, OPOKEHUE TITIOKO3BI),
HaX0XJIEHUE B IPUPOJIE, IPUMEHEHHE, Onoaorudeckas posib. @orocunre3. @pyKkTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u nesmnosnos3a Kak npupoanble noaumepsl. CTpoeHue kpaxmaia U 1euioio3bl. Gusnueckue U XUMUYECKUE
CBOMCTBA Kpaxmaia (TUAPOJIN3, KaueCTBEHHAs! PEaKIHs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M HMX MPEBpAIllEHUI: MpOBEACHUE, HAOTIOACHHE M OIMCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHOja
okcuznom Mmenu(ll)), MHOroaromMHsIXx cHUpPTOB (B3auMoOJEHCTBUE TriulepuHa ¢ ruapokcugom menu(ll)), ampaernnos
(oxkucneHrne aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuaom meau(Il), B3aumozeiicTBue kpaxmaia ¢ HOAOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
IPOAYKTa Peakuu MO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4eckiue COeAMHECHNUS.

AMUHOKHUCIIOTHI Kak am(pOoTepHbIe OpraHndeckrue coequHeHus. Ou3nueckne 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe TuIMHa). bronornueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuab.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUUHAs CTPYKTypa OENIKOB.
XUMHYECKUE CBOWCTBA OENIKOB: THAPOJIU3, ICHATYpalusl, KAUECTBEHHbIE pEaKLIUU Ha OEJIKu.

OKCHepUMEHTAIbHBIE ~ METOJbl HM3y4YeHHUS BEIIECTB W WX TPEBpalleHUW: HAONMIOJACHHE ©  OINUCaHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalus OSJIKOB IPU HATPEBAHHUHU, I[BETHBIC PEAKIIUU OCITKOB.

BbicoKkoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIECHb
NOJIMMEPU3AIINH, CPEAHssT MoJieKyssgpHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIWHEHUN —
HOJIMMEPU3ALIUS U ITOJIMKOHEHCALMSL.

OKCHepUMEHTAJIbHbIE METO/Ibl U3YyUEHHUS BELIECTB U UX IPEBpALICHUI: O3HAKOMJIEHUE ¢ 00pa3liaMy NMPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyqyKOB.



MexnpenMeTHbIe CBSI3H.

Peannsanpss MEXNpPEIMETHBIX CBA3CH NPU HW3YyYCHUM OPraHUMYEeCKOM XWMuM B 10 Kiacce OCyIIECTBISETCA 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHUNA, TaK U MOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMH IS OT/EIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE IOHATHS: SIBICHHWE, HAY4YHbIM (akT, TUIOTE3a, 3aKOH, TEOpUs, aHaJIU3, CHUHTE3,
KJIacCU(pUKaIus, IePUOIUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®du3znka: MaTepusi, SHEPTHsl, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, YHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUUMHBI U €IMHULIBI X U3MEPEHMUS.

buonorus: kinerka, opranusM, Ouocdepa, 0oOMEH BELIECTB B OpraHus3Mme, (POTOCHHTE3, OUOJIOTMYECKU AKTHUBHBIE
BelecTBa (OCNIKH, YTIIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: mNUILEBbIE TNPOAYKTHI, OCHOBBI PAMOHAIBHOTO NUTAHHWs, MOIOIIME CPEICTBA, JICKAPCTBEHHBIE H
KOCMETHYECKHE MpenapaTsl, MaTEpUaIbl U3 UCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

[IJTAHUPYEMBIE PE3VJIbTATDI
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYArOIIMMUCS IPOrPaMM CPETHEro OOIIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM M TpPEeIMETHbIM). HaydHO-mMeToam4eckoil OCHOBOWM mJig pa3paboTKu
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHSI MPOTpaMM CPEIHEro OOIIero oOpa3oBaHUSs SBIISIETCS CHCTEMHO-ACSTEIbHOCTHBIN
MOAXOJ.

B COOTBETCTBUU € CHUCTEMHO-IEITEIBHOCTHBIM TOJXOJAOM B CTPYKTYpe JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS
npeaMeTa « XMMHUs Ha YPOBHE CPETHETO 00IIero 00pa30BaHus BBIJCICHBI CIEIYIONTUE COCTABIISIIOIIHIE:

OCO3HAaHWE OOYYAIOIIMMUCS POCCHMCKON TPaXXKTAHCKOHW HWIASCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETIbHOCTH U CAMOOIIPENEIIEHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;



IeJICHANPABICHHOS PAa3BUTHE BHYTPEHHUX YOCKIECHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauLuil 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIMXCSI PYKOBOJCTBOBATHCS B CBOEHM NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMH, MIPUCYIIMMHU LIETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LEIH U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMUs JOCTUTAIOTCA B €IMHCTBE YUYE€OHONW M BOCHUTATEIbHOU
JESITEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLUMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU LIEHHOCTSMHU H
ujeaiaMl POCCHUHCKOTO TPaKJAHCKOrOo OOIIecTBa, NMPUHATHIMH B O0OIECTBE HOPMAaMU W TIpaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOIIUMU MIPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YHArOIITIXCS.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT cOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
MPAKTUYECKOMN JEATETbHOCTA 00YUYarOIIUXCs M0 peayin3allui MPUHSTHIX B OOIIECTBE [IEHHOCTEN, B TOM YHUCJIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEN, YBOXKCHUS K 3aKOHY U TIPABOTIOPSIKY;

IIPEJICTABJICHHS O COLMAJIBHBIX HOPMAaX M MPABUIIAX MEXINYHOCTHBIX OTHOIIEHHUU B KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESITEIBHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MMO3HABATEIbHBIX 3a7a4, BBITTOJTHCHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAIN3€ Pa3InYHbIX
BUJIOB yU4EOHOU JIeATETLHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHMS:

IIEHHOCTHOT'O0 OTHOIIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJICINIO OTE€UECTBEHHON XUMHUM;

YBaKEHHS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHM M MPAKTHUUECKOTO NMPUMEHEHUs XWMHH, OCO3HAHUS TOTO, YTO
JOCTIDKCHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHHM, KPOMOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

WHTEpeca W TII03HABATECIBHBIX MOTHBOB B TOJYYCHHUH W TOCIEAYIOMIEM aHaiu3e HHPOPMAlMA O TMEePeIOBBIX
JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STHUYECKOTO MTOBEICHNS;



CIIOCOOHOCTH OLIEHHWBATh CUTYallUW, CBSA3aHHBIC C XUMHYECKHUMH SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MTOCTYIKU CBOMX TOBAPUIIEH C O3ULUI HPAaBCTBEHHBIX U MPAaBOBBIX HOPM
Y OCO3HAHUE MOCJEICTBUN ITUX IOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA IIEHHOCTEH 310poBOro u Oe3omacHoro oOpas3a >KW3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

cOOMIOIEHNs TpaBWJI O€30MacHOro OOpalleHHsi ¢ BeUleCTBAaMM B OBITYy, NMOBCEIHEBHOM JKHM3HM U B TPYJIOBOU
NEATEIbHOCTH;

NOHMMAaHHUS LIEHHOCTH TMpaBWI WHJIUMBUIYAJbHOTO M KOJUIEKTUBHOIO O€30MaCHOrO0 IMOBEAEHUS B CUTYalUsX,
YTPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEJOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJIE3HOH,
TBOPUYECKOU U IPYrUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKHUX 3aJlay COLUAIbHON HANpaBJICEHHOCTH (B paMKaxX CBOETrO
KJIacca, IIKOJIbI);

UHTEpeca K NPaKTUYECKOMY HU3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE€ HAa OCHOBE MPUMEHEHMS
NPEAMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBbIOODY HWHIMBUIYAJIbHOW TpaeKkTopuu oOpa3oBaHus, Oyayuied mnpodeccun u
peann3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00PA3HOr0 OTHOLIEHUSI K PUPOE, KAK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHMMAaHHUS TJI00AJIBHOTO XapaKTepa dKOJIOTMYECKUX MPOo0JIeM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE
IIPUPOIHON U COLMAIIBHON CPEIbI;



OCO3HaHUS HEOOXOIMMOCTH HCIIONb30BAHMS JOCTIDKCHUH XUMHUHM JJi1 PEHICHHS BOIMPOCOB PAIMOHAIHLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS IEUCTBUN, NPUHOCILIUMX BpPEN OKPYKAIOLIEH NMPUPOIHOWU CPEAE, YMEHHsS NPOrHO3UPOBATH
HEOJIaronpusITHbIE HKOJIOTHYECKUE TTOCIIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U PEIOTBPAIIATh UX;

HaJIM4yusl pa3BUTOrO HKOJOTHUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYJIbTYpbI, OIbITA JEATEIBHOCTH HKOJIOTHYECKOMN
HANpPaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSA MMH B ITO3HABATEIBHOW, KOMMYHHKATHBHOM W COLMAIBHOW MPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOSITH UAEOJIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(pOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAHUSl CHEUU(PUKU XHUMHUU KAaK HayKH, OCO3HaHUs €€ poJii B (POPMHUPOBAHUHU PAIMOHATBLHOTO HAy4YHOTO
MBIIUIEHUSA, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYKAaloUeM MHpPE KaK O €IMHCTBE NPHUPOABI M YEJIOBEKa, B
MO3HAHUHU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUs TPUPOTHOTO PABHOBECH S,

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HaIpPaBJICHHOCTH U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJBTYpbI, PELIEHUHU TJIOOATBHBIX MpoOsieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUINEBOM M DKOJOTMYECKOW Oe30MacHOCTH, B
Pa3BUTHHM MEIMULIMHBI, OOECIIEYEHUN YCIOBUM YCMEIIHOIO TPYJa U IKOJIOTMYECKHM KOM(MOPTHOM KU3HU KaXKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYIIHOCTM METOAOB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOIb30BaTh MOJydyaeMble 3HAHUA JJI1 aHaiu3a U OOBSICHEHMsS SBJIICHUNM OKPYXAIOILIEro Mupa u
NPOUCXOMSIIUX B HEM H3MEHEHUH, YMEHHUS Jenarb OOOCHOBAaHHBIE 3aKJIOUYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOH30BATh XUMUYECKUE 3HAHUSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYyalusX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENMPEPHIBHOMY 00pPa30BAHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYEHHUIO HOBBIX
3HAHWH 110 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTAMHU;



UHTEpeca K 0COOEHHOCTSM Tpy/Jla B pa3inyHbIX chepax npodeccuoHanbHOM e TeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI Y4€OHOIo MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro o0IIero oopa3zoBaHus
BKJIFOYAIOT:

3HauUMMbIe Ui (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIHUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TIOHSTHUS, OTPAXKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, PHEPrHUs, SIBICHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHUE, HAOIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JPYTHe);

YHUBEpCAIbHBIC y4eOHBbIC JEWUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYJISTHUBHBIC), 0OECIIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW TPaMOTHOCTH U COIIUATBLHON KOMITETCHIIUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSA HCMOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBHUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MertanpenMeTHble  pe3yidbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMM  yUYEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAJIbHBIMYU YUeOHBIMH NMO3HABATEIbHBIMU J€HCTBUSAMM:

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOATENFHO (POPMYJIMPOBATH U aKTyaTU3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENeNATh UETU IEATEeIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HUX JTOCTUKEHHUSI, COOTHOCHUTH PE3YJIbTaThI
JEATEIIbHOCTH C MIOCTABJICHHBIMU 1EJISIMH;

WCIIOJIB30BaTh TMPH OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICIATh XapaKTEpPHbIE MPU3HAKU
MOHSATUN W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE TOHSATHS JIJIi OOBSCHEHUS OTAEIbHBIX
(GhaKTOB U SBJICHMUIA,

BBIOMpATh OCHOBAHUS ¥ KPUTEPHUU ISl KJIacCU(UKAIIUY BEIIECTB U XMMUUYECKUX PEaKIUi;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHbBIC, ACNYKTUBHBIC, [0 AHAJIOTMH), BBIABISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSIX, (JOPMYIIMPOBATH BHIBOBI U 3aKITIOUCHHUS;



MPUMEHSTH B TPOIECCE TIO3HAHUS, UCTIOIb3YEMbIE B XUMHUHA CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPeoOpa30BhIBATh
MOJICITbHBIE TIPEACTABJIICHHUS — XMUMHYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMUYecKas (opMyia, YPaBHCHHE XUMHUYECKOU
peaKkiMu — MpU PEIICHUM Y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSITh HAa3BaHHBIE MOJCJIbHBIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopmynupoBaTh LEJIM U 3aJa4d  HCCJICIOBAHMS, MCIOJb30BaTh IMOCTABICHHBIE M  CaMOCTOSITEIBHO
chOopMyIMPOBAHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BIAJCTh HAaBBIKAMHU CAMOCTOSITEJIBHOTO  IUJIAHUPOBAHHMS M TMPOBEJACHUS  YUYCHMUYECKHX OKCIIEPUMEHTOB,
COBEPIICHCTBOBaTh yMEHHUSI HAOMIOJaTh 3a XOJOM IIpollecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YJbTATOB UCCIAEAOBAHUS, COCTABISATH
00OCHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOW M IMPOEKTHOM JEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSATEIIbHOMY IMOWCKY METOJIOB PEIICHUS] MPAKTUUECKUX 3a]ay, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHHMKAX WHMOpManuu (Hay4dHO-TIOMYJApHAs JIUTEpaTypa XHUMHUYECKOTO
collep KaHMsl, CIPaBOYHBIE MOcoOus, pecypchl MHTepHeTa), aHamu3upoBaTh MHGOPMAIMIO PA3JTHYHBIX BHJIOB U (opM
MIPECTaBJICHUs], KpUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTb;

dbopMyIHpPOBATh 3aIIPOCHl U MMPUMEHSTh Pa3INYHbIE METOIbI MIPU MOUCKE U 0TOOpe MH(pOpMAIIK, HEOOXOIUMOM ISl
BBITIOJIHEHUS YYEOHBIX 3a71a4 ONPEIeIEHHOTO THTIA;

MpUOOPETaTh OMBIT MCIOJB30BaHUSI WH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMA W Pa3IUYHBIX MOWCKOBBIX
CUCTEM,;

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (DopMmy mnpencTtaBieHuss uHbopmauu (cxembl, rpaduku, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U JIPYTHE);



WCITOJIb30BaTh HAYYHBIM S3BIK B KA4ECTBE CpEACTBA NpH paboTe C XUMHUYECKON HH(POpMAIUEH: MPUMEHSTH
MEXIpeIMeTHbIC ((PU3NMUECKIE B MAaTeMaTHUECKUE) 3HAKH U CUMBOJIBI, PopMyIibl, aO0OpeBUATypbl, HOMEHKIATYPY;

WCITOJIB30BATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUAE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEeMbI B XOJE JAMajora W/WIM TUCKYCCHH, BBICKA3bIBAaTh HJICH,
(bOopMyIHpPOBATH CBOU MPEIJIOKESHIS OTHOCUTEIHHO BBHITTOJTHEHHS TIPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIlMEH pe3ybTaTOB ITO3HABATEIHPHOW ACATEIBHOCTH, TOJYYEHHBIX CaMOCTOSITEIEHO WIIN
COBMECTHO CO CBEPCTHHUKAMU IPHU BHIMIOJIHEHUH XUMUYECKOTO IKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIECTB, peau3alui yueOHOTO MPoeKTa U (OPMYIUPOBATH BBHIBOBI MO pe3ybTaTaM MPOBEIEHHBIX
UCCJICIOBAHUM ITyTEM COTIIACOBAHUS MO3UIIMI B X0J1e 00CYX IACHHUS U OOMEHAa MHEHUSMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMM:

CaMOCTOSITENIFHO TITAHUPOBATH M OCYIIECTBISATH CBOIO TIO3HABATEIBHYIO ACSITEFHOCTD, OTIPEeNiss €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpEjiaraeMblii alrOpUTM JCHCTBUN MPU BHITIOJHEHUU
y4eOHBIX U HCCIEAO0BATENbCKUX 3a7ad, BHIOMpaTh HanbOosiee dOPEKTUBHBIA CIIOCOO UX pEHIeHUs] ¢ y4ETOM TMOTyUeHUS
HOBBIX 3HAHHMH O BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOEH EATEIHLHOCTH Ha OCHOBE CaMOaHalIM3a U CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE PE3yabTaThl OTPAKAIOT:
c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHYECKON COCTAaBIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIHU
XMMHUU B TIO3HAHUU SIBJIEHUM NpUPOAbI, B (POPMHUPOBAHUM MBIIIJIEHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOU



rPaMOTHOCTH, HEOOXOIUMOM JIsl PEUICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMYECKH OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIMOJATAIOIINE TOHATUS (XUMUYECKUM JIEMEHT,
aToM, DJIEKTpOHHAas 000JI0YKa aTroMa, MOJEKYJa, BaJCHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, XHUMHYECKasi CBS3b,
CTpyKTypHas dopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJIIPHAsE Macca, MOJSIPHBIA 00BbEM, YIIIEPOAHBIA CKEJET,
byHKIIMOHATBHAS TPYIIa, PaJAUKal, H30MEPHsI, H30MEPHI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPO 1
a30TCOJEpKaIllle COCAUHEHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHHUS OpraHuueckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XHWMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEXKAIMEe B OCHOBE MOHUMAHUS
MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (haKTOJOTUYECKHUE CBEJCHUSI O CBOMCTBAX, COCTAaBE, MOJIYYCHUU U
0€30IMacHOM HUCTOJIb30BAHUM BaKHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTh XapaKTepHbIC MPU3HAKU TOHSATUN, YCTAHABJIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUSA TMPU ONUCAHUM COCTaBa, CTPOCHUS M MPEBPAILICHUN OpPraHUYECKUX
COCJIMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JJIS COCTABJICHUS MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (OpMyYT OpraHMYECKHUX BEIIECTB W YPABHEHHH XUMUYECKUX PEAKIIUMH,
c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAaTh MPUHAJICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB MO MX COCTaBy U
CTPOEHHUIO K OIpPEACIEHHOMY KJIAcCy/TPYIIe COSAMHEHHUM (YTiIeBOJOPOABI, KUCIOPOA U a30TCOACPIKAIINE COCTUHEHUS,
BBICOKOMOJIEKYJISIPDHBIE COCIMHEHUs), JaBaTh UM Ha3BaHus 1o cucremarudyeckod HomeHkinarype (IUPAC), a rtaxxe
MPUBOJUTh TPUBHAILHBIE HAa3BaHUS OTACIIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIMMICH, alleTUJICH, dTUIICHTJIMKOb,
rmiepuH, Qenon, GopManbaerui, areTadbIeruja, MypaBbUHAs KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAas KHUCJIOTAa,
CTeapUHOBAs KUCJIOTA, TIII0K03a, GPYyKTO3a, KpaxMall, IeJUTI0NI03a, TIUIIMH);

c(hOpPMHPOBAHHOCTh YMEHUS OMPEEIATh BUIbI XMUMHUUYECKOW CBSI3M B OPTAaHMUYECKHX COCAMHEHUSIX (OAMHAPHBIEC U
KpAaTHbIE);

c(hOpMHPOBAHHOCTh YMEHHUS IPUMEHSTh MOJIOXKEHHSI TEOPUH CTPOEHUsI opraHndeckux BeuiectB A. M. bytneposa nst
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MAcCChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NUYECKUE U XMMHUUYECKHE CBOWCTBA TUITUYHBIX
IpeICTaBUTENICH Pa3TUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOMWIEH, alleTuiIeH, OyTanueH-1,3,
MeTminOyTaaueH-1,3, OeH30J1, MEeTaHOJ, A3TaHO], JTUJICHTIUKONb, TIUIEpUH, (PEHON, aleTanbAerui, MypaBbUHAs H
YKCYCHasl KHMCJIOTBI, IJIFOKO3a, Kpaxmaj, LEJUII0JI03a, aMUHOYKCYCHasl KHUCIIOTa), WUIFOCTPUPOBATh F€HETHUUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUi C UCIOIb30BaHUEM CTPYKTYPHBIX (hopmyI;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO ChIpbs (HEDTh, MPUPOIHBIN Ta3, Yrojb),
CIOCOOBI UX NEPEPA0OTKU U MPAKTUYECKOE PUMEHEHUE MTPOIYKTOB MEPEPA0OTKY;

Cc()OPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYMCIEHUS MO XMMHUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WIN MPOAYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WIM IPOAYKTOB PEAKIIUH);

c(OpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOAAX HAYYHOT'O MO3HAHUS, UCIIOIb3YEMBIX
B XMMHUHU IPH U3YyYEHUU BEIIECTB U XMMUYECKUX SIBJIEHUU (HAOIIOJIEHUE, U3MEPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 NPUHATUS PEIICHWH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

c(OpPMHPOBAHHOCTh YMEHUW COONIOJAaTh IMpaBUjia IMOJb30BAHUA XMMHYECKOM TOCYIOoMl W J1a0OpaTOPHBIM
0o0OpyJOBaHUEM, a TAKXKE MpaBuja OOpalIEHUs C BELIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(GOpPMAIIMIO, TMOJy9aeMyl0 W3 pPa3HbBIX
MCTOYHUKOB (CpeACTBa MacCOBOM MH(popMannu, UHTEpHET U IpyTuX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOIaTh MPaBUiia YKOJIOTHYECKHU IE€JIECO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
JESTENIbBHOCTH B LEJISX COXPAHEHHs] CBOErO 3JI0POBbS M OKpY)KAIOIIEW MPHUPOIHON cpedbl, O0CO3HABaTh OIMACHOCTD
BO3/ICICTBHS Ha JKMBBIC OPTaHU3MBI ONPEACIEHHBIX OPraHMUECKUX BEIIeCTB, MoOHUMast cMbicia nokaszatens [IJIK, noscHsts
Ha TIpUMeEpax CrocoObl YMEHBIIICHHSI U TTPEIOTBPAILEHUS MX BPEIHOTO BO3IACHCTBIS Ha OpraHU3M YeJIOBEKa.

TEMATHYECKOE IINTAHUPOBAHHUE



KoauuecTBO 4acoB

DJIEKTPOHHbBIE

HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOH XUMUM
www.elemtnty.ru
[Ipeamer oprannueckoit xumuu. Teopust www.fcior.ru
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0 0 www.xumuk.ru
M. bytneposa www.nanomeeter.ru
www.membrana.ru
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
www.elemtnty.ru
www.fcior.ru
2.1 [IpenenbHbIC YIIEeBOAOPOIbI — aJKaHbI 2 0 0 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
HemnpenenpHbie yrieBoaopoIbl: alKEeHBI, www.feiorry
2.2 6 0 0 www.xumuk.ru
AIKQHCHEL, ATKHHET WWww.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 0 0 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
54 [IpupoIHbIE HICTOYHUKH YIIIEBOJIOPOJAOB U 3 0 0 www.elemtnty.ru

WX TiepepadoTKa

www.fcior.ru



http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/

Uroro no pazgeny

13

www.xumuk.ru
www.nanomeeter.ru

www.membrana.ru

Pa3nea 3. KHCJIOPOI[COIICP)K&HIHQ OpraHu4eCcKuce coea

3.1

Crnuptsl. Oenon

HHCHUSA

www.elemtnty.ru

www.fcior.ru
www.xumuk.ru
WWwWw.nanomeeter.ru

www.membrana.ru

3.2

3.3

Anpaerunsl. KapOoHOBBIE KHCIIOTHI.
CrnoxHble 3¢upbl

VYrneBons!

www.elemtnty.ru

www.fcior.ru
www.xumuk.ru
www.nanomeeter.ru

www.membrana.ru

www.elemtnty.ru

www.fcior.ru
www.xumuk.ru
WWww.nanomeeter.ru

www.membrana.ru

Hroro no pasaeny

Pa3znea 4. A3oTconeprxaiye OpraHudecKkue coe{uHeHust

13

4.1

AMUHBI. AMHUHOKHUCIIOTHI. benku

www.elemtnty.ru

www.fcior.ru
www.xumuk.ru
www.nanomeeter.ru

www.membrana.ru

Uroro no pazgeny



http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/

Pa3pnen S. BeicokoMoJIeKyIsipHbBIE COeAUHEHUSA

5.1

[Tmactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

www.elemtnty.ru

www.fcior.ru
www.xumuk.ru
www.nanomeeter.ru

www.membrana.ru



http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/

IHHOYPOYHOE IINTAHUPOBAHHUE

Ne KoanyecTBO 4acoB
Tema ypoka
n/n Bcero
1 Teopust cTpoeHns OpraHMYECKUX COeAUHEHUNH A. M. 1
Bytneposa, €€ OCHOBHBIE MOJIOKEHHUS
) Teopust cTpoeHUs OpraHUYECKUX COeIUHEHUN A. M. 1
Bytneposa, €€ OCHOBHBIE MOJIOKEHHUS
3 BblnosiHEHME yrpaXKHEeHWI 1
4 AJKaHBI: CTPOEHUE 1
5 BblnosiHeHME YrpaXKHEH U 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 BbinosHEHME yNpaXKHEHWUI MO Teme « ANIKaHbl . AIKEHbI 1
8 BbinonHeHWe ynpaxkHEHWI NO Teme « AfIKaHbl . AIKEHbI 1
9 [TonyyeHue CUHTETUYECKOIO KayuyyKa U Pe3UHBI 1
10 . AnleTiiIeH — IpOoCTeNIN IpeaCTaBUTENb AIKMHOB 1
11 Brluucnenus no ypaBHEHUIO XUMUUYECKOW peakLUuu 1
12 PelweHune pacyeTHbIX 3a4ay 1
13 I'eneTnueckas cBsI3b yIi€BOJOPOAOB, IPUHAIEKAIINX K 1
Pa3IMYHbIM KJlaccaM
14 I'enernueckas CBSA3b yIII€BOAOPOIOB, MPUHAMIEKAIUX K |
pa3IUMYHBIM KJ1accaM
15 PelseHne pacyeTHbIX 3a4ay 1
16 PeweHmne pacyeTHbIX 33434 1
17 [IpenenbHbIe OIHOATOMHBIE CIUPTHI BogopoaHas cBs3b 1
18 MHoOroaTtoMHbl€ CIUPTHI: ATUIEHTIIUKOJIb U TIIULEPUH 1
19 ®eHo1: XUMHUYECKHE CBOMCTBA, IPUMEHEHHE 1
20 Anpreruzpl: GopManabAerul U aueTanbaerua. ALeToH 1
)1 O/HOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI: |
MypaBbUHAs U YKCYCHas
) BbinonHeHWe ynpaxkHeHW No Temam « OLHO- MHOTOATOMHblE |
cnupTbl. eHon .Anbaernapl. KapboHOBbIE KMCNOTbI»
) BbinonHeHWe ynpaxkHeHW no Temam « OLHO- MHOTOATOMHblE |
3 cnupTbl. eHon .Anbaernapl. KapboHOBbIE KMCNOTbI»
24 PelweHwne pacyeTHbIX 33434 1
)5 CroxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
IMaaponus cinoxHbIX 23(hUpoB
26 XKupsr: Ouonoruyeckas poib KUPOB 1
7 VYraesoapl: BaxkHeime npeacTaBuTeNu: IIOK03a, |

bpykTo3a, caxaposa




28 Kpaxmai u nemirono3a Kak IpupoJHbIe OJTUMEPDI 1
29 BbInoAHeHMeE ynpaKHEeHUI No TemMam: «YTr1eBoabl» 1
30 AMUWHBI: METHJIAMUH U aHWJIMH 1
31 AMMHOKHCIIOTHI KaKk aM(pOTEpHBIC OPTaHHYECKUE 1
COCIMHECHMUSI.
32 PelieHune pacyeTHbIX 3a4au 1
33 PelleHue pacyeTHbIx 33434 1
34 PelieHune pacyeTHbIX 3a4au 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




