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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHUU Ha YpPOBHE CpeIHEro oO0iiero o0Opa3oBaHuUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa OT 29.12.2012 Ne 273-®03 «0O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOll  00pa3oBaTENbHOW MPOrpPaMMbl CpeIHEro oOIIero oOpa3oBaHus
(®OIT  COO), mnpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yu€rom KoHuenmuu mnpenogaBaHus
y4ueOHOro mpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Qdenepanyy, pealr3yIONMX OCHOBHBbIE OOpa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TMoyiokeHud «Crtpareruu pa3BuTHs BocnuTaHus B Pocculickoi
Oenepanuu Ha nepuoa a0 2025 roma» (Pacnopsixenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKe MpOrpamMMbl MO XHMHHU, K ONPEICIICHUIO
oO1elt cTpareruu 00ydeHusi, BOCIIUTAHUS U Pa3BUTHsL 00yJarONIUXCsl CpeCTBAMU
yueOHoro npenmMera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIep)KaHus, pe3yibTaToB OOy4YeHHMsI U TpeOOBaHUN K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHOM OpraHu3allid, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIUM JTalloM peanu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
LEJOCTHOM CHCTEME XHWMHUYECKOro O0Opa3oBaHUs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPHI
YelloBeKa, a TaKKe DSKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
30POBBI0 M MNPUPOJHON cpeme. Peammsyercs xumuueckoe oOpa3oBaHHE
00yyJaromMXcsi Ha YPOBHE CPEAHETo 0o0Iero oOpa3oBaHus CpeACTBAMU y4eOHOIO
npeaMeTa «XHUMHS», COACPKAHUE W TOCTPOEHUE KOTOPOIrO ONpEeleseHbl B
nporpaMme MO0 XMMHUHM C YYETOM crnelupuKd HayKu XHUMHUH, €€ 3HAaYeHUs B
MO3HAHWU TPHUPOABl U B MaTEpPUAIBHOW KU3HM OOINECTBa, a TaKXKe C YUYETOM
oOUMX wLeJaeil W NPUHLMIIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero obiero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYI0 POJb B
COBPEMEHHOM LMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHOU KYJIbTYpPHI.
Ona BHOCHUT CBO# BKJIaJa B ((POPMUPOBAHKE PAMOHATHHOTO HAYYHOTO MBIITUICHHSI,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTMU TPUMEHEHUS.



TecHO B3aMMOIEHCTBYS C APYTMMHM €CTECTBEHHBIMU HAyKaMH, XMMHS CTaja
HEOTHEMIIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOTO
TpyJa M XU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTMM HANpaBlI€HA HA pEIICHHE
rJI00aNBHBIX MPOOJEM YCTOMUMBOIO pa3BUTHSL UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€3011aCHOCTU U OXPaHbl 310POBBSI.

B coorBercTBMM ¢ OOMIMMHM LEASIMH M NPHHIMIAMU CPEAHEr0 OOILEro
oOpa3zoBaHus coaepkanue npeaMera «Xumus» (10—-11 kmacceel, 6a30BbIli YPOBEHb
W3Y4YEHUs1) OPUEHTUPOBAHO MPEHMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM JUIsl  BBIpA0OTKH  MHPOBO33PEHUYECKHUX
OPHEHTHPOB, YCIECIIHOIO BKIIOYEHHS B JKH3Hb COLIMYMA, IPOJOJIKECHHUS
oOpa30BaHMs B pa3IMUHbIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisifoliuMy  IIpeiMeTa  «XUMUS»  SABISAIOTCS  0a30Bble  KypChl —
«Oprannyeckag xuMus» U «OOIIass ¥ HEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIOUEHUEM 3HAHUH U3 OoOUIel XuMum) u
OpraHn4YecKor Xxumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 00€CIeUrnBAeT BO3MOXHOCTh PACCMOTPEHHS BCEr0 MHOTooOpasus
BEILIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMUus» CPOpPMHpPOBAHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3Yy4YEeHHIO Y4eOHOro wmarepuaia U 0OyClOBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpene’EHHbIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XHMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPHM CTPOCHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKKE€ HAa YPOBHE CTEPEOXMMHMUYECKHMX U  IJIEKTPOHHBIX
OpeaCTaBIeHUd O cTpoeHuHu BemecTB. CBeneHUss 00 U3ydaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJIOTMYECKU
AKTUBHBIX COEOUMHEHHMU. B Kypce OpraHndeckol XHWMHHM IIOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MMEPBOHAYAJIbHbBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEILIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOECHUS, 0 XMMUYECKON PEAKIUU.

[log HOBBIM yIJIOM 3peHUs B MmpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHMs
TEOPETHUUECKHI MaTepuadl M (AKTOJIOTHUECKHE CBEICHHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOImas v HeopraHuyeckas
XUMHS» 0O0yYarolMMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIETEOPETHUECKUX W METOJO0JIOTHYECKUX TO3UIIMM,



riyO’e TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKUMH 3TOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH U MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHMI O Ba)XKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHM, A TAKXKE O XUMUYECKUX PEaKLUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekaHus jgomonHsercas B kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJEPKAHMS, HMEIOUIMMHU KYJIbTYPOJOTHYECKH M MPUKIATHOU
XapakTep. OTU 3HAHUSA CIHOCOOCTBYIOT IIOHMMAHHMIO B3aMMOCBS3UM XUMHUU C
IpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIBbHOW M NPAKTUYECKOU
JESTEIbBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsI K IPOLECCY
TBOpYECTBA B OOJACTH TEOPHHM U MPAKTHYECKUX MPUIIOKEHHN XUMHUH, TOMOTatoT
BBIITYCKHUKY OpPUEHTHUPOBAaThCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUId IIONOJIHEHHs 3HAaHUM, pELIEHUs WHTEUICKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEA0BAaTENbCKUX 33/1a4. B 1enoM conepkanne yyeOHOTro
npeaMeTa  «XUMUS»  JAHHOTO  YPOBHS  W3Y4YEHUS OpPUEHTHUPOBAHO  HA
(opmupoBaHrEe y OOy4YalOMIMXCA MHPOBO33PEHUECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocodckux uned, TaKux Kak: MaTepualbHOE E€IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOT0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, T[0O3HABAEMOCTh MPUPOJHBIX SBJIECHUUA MYTEM OSKCIEPUMEHTAa U
pelieHusl MpPOTHBOPEYMH MEXIy HOBBIMM (akTaMu H  TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUU 3KOJIOTHUECKUX IpoOieMm, a
Takke MpolJemM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmyaHe pemeHus 3anady  BOCHUTAHUS, Pa3BUTHS M COLMATM3ALMU
oOy4Jaronuxcsi MPUHATBIE TPOrpaMMOd MO XMMHHM MOAXOAbl K OINpPENESICHUIO
COJEp’)KaHUsT M IOCTPOCHMSI TMpeaMeTa MpeaycMaTpUBaroT (HopMHpOBaHHE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JCHCTBHI, uHMeromux 0a3oBoe 3HAu€HUE IS
pPa3IMyYHBIX BHJOB JEATENbHOCTH: pELIEHUS MpoOiieM, TIOUCKa, aHaiu3a u
00paboTKH nH(pOpMaU, HEOOXOAUMBIX I MPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEOBATENbCKON NEATEIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B IMO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
0o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEICICHUN
coJiepKaTeIbHOM XapaKTEpPUCTUKHU 1€ H3y4YeHHUs IMpeAMeTa HarpaBlieHUEM
MEPBOCTENEHHOW 3HAYUMOCTHU TPAJUWLIMOHHO NpU3HAETCA (HOpMHpPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESATEIBHOCTH YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOANYECKOW TOYKHM 3PEHHUS TAKOW IOJIXOJ K OINPEAECICHUIO LEJIEH H3YYCHUs
peaIMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CoriacHO TaHHOW TOYKE 3PEHHs TIABHBIMU IEJSIMU W3Y4YEHUS TpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABASIOTCA:

e (QopMupoBaHue CHCTEeMBl XHMHYCCKMX 3HAHMA KaK  BaKHEHIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOii
JeKaT KIIOYEBBIC MOHATHSA, QyHIAMEHTAIBHBIE 3aKOHBI M TEOPHH XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE W TIOHMMAaHHWE CYITHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX pEeaKIuil, HEOOXOAUMBIX IJisi MPUOOPETECHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOIINX MECTO B MPUPO/IE, B IPAKTUICCKON U MMOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CTIOCOOOB EATEIHLHOCTH, CBI3aHHBIX C HAOMIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM  TMPaBUI
0e3011acHOro OOpaIleHus ¢ BEIICCTBAMM.

Hapsiny ¢ atuMm, comepskaTenbHast XapaKTepUCTHKA IENIeH U 3a1a4 U3ydCHHUs
pelMeTa B IporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMH MIPUOPUTETAMHU B CHUCTEME CpelHero ooluiero oopasoanusi. CerogaHs B
NpernojaBaHu XUMUKM B OoJibllied  CTENEHW OTHAETCA  MPEArnoYTeHHE
MPAKTUYECKOH KOMITOHEHTE COJIep)KaHus OOydYeHHs, OPHEHTHPOBAHHOW Ha
MOATOTOBKY BBIYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3allid, BIIAJCIOIIEr0 HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIHHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSIMA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS UX B PEaIbHON >KU3HU
JUTSI peIeHUs TPAKTUYECKHUX 3a]1a4.

B cBs3u Cc 3TUM TpU U3Y4YEHUH TpeaMeTa «XHUMHS» JOMHUHUPYIOIIEE
3HaUYCHUE MPUOOPETAIOT TAKKE IIeNIN U 3a/1auH, KaK:

ajanTamys 00y4aromuXxcsi K YCIOBUSM JTUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KXKU3HCHHBIX CHUTYaIlUsAX, CBA3aHHBIX C BEIICCTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHre y OOYYalONmIUXCS  KITIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIINI), WMEIONIMX YHUBEPCAIbHOE 3HAYCHHWE I Pa3IMYHBIX BHUIOB
JeSATEILHOCTH: PEIIeHHs poOJieM, MOUCKa, aHaIu3a U 00paboTKu MH(POPMAIIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B IIO3HAHMM XWUMHH, a TaKXKe IS OIEHKH C IO3WUIUN
9KOJIOTHYCCKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHMHYCCKUX
MIPOIIECCOB HAa OPTaHM3M YeJIOBEKa U MPUPOTHYIO CPEIY;



pa3BUTHE I103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yJarOIINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBHIE
3HAHUA 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH IS TOMCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COIEpKAHMS;

(opMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCSA ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILLUIEHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU M MPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXIEHHOCTM B T'yMaHHUCTHYECKOM
HaIpaBJIECHHOCTH XUMHUH, €€ BaXHOM POJM B pEUICHUM TIJ00aIbHBIX IMpPOOJIEM
palOHAIBHOIO MPUPOAOIOJIB30BaHNUs, IOTIOJHEHNS SHEPreTUYECKUX PECYPCOB U
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHMUS HEOOXOTUMOCTU OEpexHOro
OTHOIICHUS K TPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
UCIIOJb30BAaHUSl TOJIYYEHHBIX 3HAHUU U NPUHATUS TPAMOTHBIX DEIICHUN B
CUTYalUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM mnaHe cpeaHero o0mero o0Opa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypOBHS BXOJHUT B COCTaB NMpeAMETHOHN obsactu «EcTecTBeHHO-Hay4YHbIE
OPEIMETHI».

OO611ee 4nciio 4acoB, OTBEIEHHBIX Il U3yYEHU XUMHH, HA 0a30BOM YpOBHE
cpeaHero oouiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
gac B Heenmo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COIEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKO XUMHMHU

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IOJIyYCHUM HOBBIX BEUIECTB M MaTepUaloB. Teopus CTPOCHUS OpraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0keHUs. CTpyKTypHbIE (POPMYITBI
OpraHMYecKuMX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIEC CBA3HU.

[IpencraBieHue o kiaccU(pUKalMu OopraHudeckux BemiecTB. HoMmeHkiaTypa
OpraHMYECKHUX COEAMHEHUH (cucTeMaruyeckas) M TpHUBHAJIbHbIE Ha3BaHUS
BaKHEHIINX MTPEACTABUTENEN KIAaCCOB OPraHMYECKUX BEILECTB.

OKCHEepUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHME € O0pa3laMHd OpPraHMYEeCKUMX BEUIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIOJACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MIPEBPAIICHUIO0 OPraHUYECKUX BELIECTB
MIpU HarpeBaHuM (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AnKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKH psAn. MeTraH M 3TaH —
OpoCTeHIlIne NPEeACTaBUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, IOIyYCHHE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUHN pAN. DTUJIEH U IMPONUIEH —
OpoCTeHIlIne NPEACTaBUTENN AJKEHOB: (U3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAlWU, OKHUCIEHUS W
MOJIMMEPHU3AIIH ), TOTYyYEHNUE U TPUMEHEHUE.

Anxamuensl: Oyrtamamen-1,3 m MerunOytamueH-1,3. cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALIETHIICH
— MPOCTEUIIMIA TPEeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (puanyeckue u
XUMUYECKUE CBOMCTBA (pEaklMH TUAPUPOBAHUS, raJOr€HUPOBAHUS, THApATALH,
rOpEeHUs), NOJyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (GU3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuu rajoreHupOBaHMS W HUTPOBAHMUS), MOJYyUYEHUE U TIpUMeHeHue. 1o1yon:
cocmas, cmpoeHue,  Quauyeckue U  Xumudeckue  ceoucmea  (peaxyuu
2Aa102eHUPOBAHUSL U HUMPOBAHUS), NOyYeHue U npumenenue. TOKCHIHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTIE€BOAOPONOB. IIpupoaHbIi ra3 W MOMyTHBIE
HedTaubie ra3pl. HedTh u e€ mpoucxoxknenue. Crocodbl nepepaboTKu HEPTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKHUI, KaTaAIUTHYECKHil), nupoym3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIICHHOCTH U B ObITy. KaMeHHBIi
YTOJIb U IPOAYKTHI €r0 MepepadoTKu.

OKCIEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IMPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH IJIaCTMAcC, Kay4yKOB U PE3UHbBI, KOJUJICKIINU
«Hedpts» u  «Yromp», MOJEIMPOBAHHE  MOJEKYJI  YIJEBOJOPOJAOB U
raJIOreHONPON3BOIHBIX, IPOBEACHUE HPAKTHUYECKON pabOThl: MOMyYEeHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3amaun.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOYKTOB PEAKLIUN).

KucJiiopoacoaep:kamue opranHu4ecKue coeJHHECHUA

[IpenenbHble OJHOATOMHBIE CIHUPTHL. MeETaHOT M 3TAHON: CTPOEHHE,
(¢u3nueckue M XUMHYECKHME CBOMCTBA (peaklMH C AaKTUBHBIMH METaJUIaMH,
raJIor€HOBOJIOPO/IAMU, TOpPEHHUE), MpPUMEHEHHE. BoIopoaHble CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METAaHOJIA U 3TAHOJIa HA OpPraHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBHL. OJTWIEHIJMKOIb W  TIIMLEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aWMOJEHCTBHE CO UICIOYHBIMH
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
OopraHu3M uesnoBeka. [I[puMeHeHne MMLepruHa U STUICHTITUKOJIS.

deHOoM: CTPOCHUE MOJICKYJbl, (U3NUEeCKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTs (henona. [lpumenenne gpenona.

Anpperunpl U kemouvl. DOpMaANBIAETHJ, AalETAIbJIETUA: CTPOCHHE,
(¢u3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KaueCTBEHHbIE PEAKLIUN), IOJIyYeHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TIpejesibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMUYECKHE CBOWCTBa (CBOIMCTBA,
oO1ue /Ui Kiacca KUCIOT, peakius 3TepuduKanum), nojayuyeHrue U MpUuMEHEHHUe.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX

KHCJIOT. MbIJIa KaK COJIM BBICIIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 3¢GUpPbl KaK TPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponu3
cnoxHbIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buongorunueckas
POJIb KUPOB.



VYrneBoapl:  cocTtaB, Kiaccupukamus — yriaeBogoB  (MOHO-, JAU- U
noyimcaxapuibl). [ I0k03a — MpocTeNInii MOHOCaXapua: 0OCOOCHHOCTH CTPOCHHS
MOJICKYJbI, (U3MYECKHEe U XHUMHUYECKHE CBOMCTBa (B3aUMOACHUCTBHE  C
ruapokcuiom Meau(ll), oxkuciieHne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bl), HAXOXKJIEHHUE B TPHUPOIE, NPUMEHEHHE,
ounonoruyeckas posib. otocunre3. DpyKkro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHHE Kpaxmana u
Heunoyio3bl.  Du3nueckue W XHMHUYECKHE CBOMCTBA Kpaxmana (TUIPOJIuU3,
KAueCTBEHHAs PEAKLUs C UOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HMX MPEBPALLECHUN:
IpoBe/icHHe, HAOJIOJICHHE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIIEHHE ATAHOJA
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJEWUCTBUE TJIMIEpPUHA C
ruapokcugom meau(Il)), anprerunoB (OKMCIEHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rmapokcumom wmenu(Il), B3amMomelcTBHE Kpaxmaja C HOIAOM),
IPOBEJCHHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3amaumn.

Bbluncnenuss 1mo ypaBHEHMIO XUMHYECKOM peakuuud (Mmaccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOTYKTOB PEAKIUN).

A3oTcoaeprkamue OpraHnuecKue COeAMHEHMS.

AMHHOKHCIIOTBHI KaKk aM(QOTEepHble OPraHUYecKre coequHeHusa. Pduznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe THIMHA). buojorudeckoe
3HAYEHHE aMHUHOKUCIIOT. IlenTuapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPYKTypa OeiIKoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUAPOJIN3, ICHATYpAallsl, KAUECTBEHHbIE PEaKIUU Ha OEJIKHU.

OKCNepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M HUX MpEBpallCHUIl:
HaOJII0JICHNE U ONUCAaHUE JEMOHCTPAILIMOHHBIX ONBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, LIBETHHIE PEAKIIMU OEJIKOB.

BeicokoMouieKkyJIsIpHbIE COCAUHEHHS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALU U OJUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanmm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIIOJIb30BAHME KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK M INOHSITHH, SBISAIOIINUXCS CUCTEMHBIMHU JUISI OTIAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIC MTOHITHS: SBJICHUE, HAYYHBIH (haKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHANU3, CUHTE3, KiIaccu(uKaIus, MepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusnuka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUUECKUA YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHMUS.

buonorus: knerka, opranm3Mm, Owmocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OE€NKH, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpa¢usi: MuHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOIUIMBO,
pecypchl.

TexHonOrus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHE MpenapaThl, MaTEpUAIIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucss MpOrpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM W  TpeaMeTHbIM). HayyHo-meTogudyeckoil OCHOBOM  iis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI IPOrPAMM CPEAHEr0 OOIIETro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MTOAXO/.

B cooTBercTBUM C CHUCTEMHO-JEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS TpeAamMeTa «XHUMHUS» Ha YPOBHE CPEIIHETO
o0u1ero 00pa3oBaHusl BbIIEIEHBI CIETYIOIINE COCTABIISAIOIINE:

OCO3HAaHHE OOYYaIOIUMHCS POCCUUCKON TPaKIaHCKONW HWIESHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KUe MOTUBAIIUU K O0YUCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIECHHOCTEH U UCTOPUYECKUX TPATUIUN 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIHUXCSl PYKOBOJACTBOBAThCS B CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYLUIUMHU LEIOCTHOMN
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4Ke MMPaBOCO3HAHUS SKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LIEJIX U CTPOUTH KUZHEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUSD» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIBbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
U HjeaaMd POCCHUUCKOTO TPaKJAaHCKOrO O0OIecTBa, MPUHATBIMH B OOIIECTBE
HOpMaMM U  TpaBWIaMU  TIOBEJEHMS, CIHOCOOCTBYIOIIMMH  Mpolieccam
CaMOIIO3HAHUS, CaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
o0yJarommxcs.

JIn4yHOCTHBIE pE3yibTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W TMPAKTUYECKON JCSTEIHHOCTH
00yJaroIMXCsl MO peaau3aliy TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHMs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaYKECHHS K 3aKOHY U MIPABOIOPSIKY;

NpEeACTaBICHUSI O COLMAIbHBIX HOpPMax M TpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTURE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [JEATEIBHOCTH TMPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPHUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHThI IPYTUX [PU aHAIM3E PA3JIUYHbBIX BUIOB YUEOHOMN AESITENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

LEHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XMMMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
NPUMEHEHUSI XMMUU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMNOTIMBBIX O3KCHEPHUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U PAKTHUKOB;

UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH M IOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJICHHWE M TOCTYNKHA CBOMX TOBApHUILEH C
NO3ULMI HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHME MOCIEACTBUH ITHUX
IOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUsl LEHHOCTEH 370pOoBOro U 0Oe30MacHoro obpas3a JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOno/IeHUs TpaBui O€30MacHOro OOpallleHusi C BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAHHMS LEHHOCTH TPaBWJ HWHJWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOT0 MOBEACHUS B CUTYALUSX, YTPOXKAIOIIKX 310POBbIO U )KU3HU JIFOJEH;

OCO3HaHUSl MOCHEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KypEeHUSI);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIeI0BATEIbCKOU
JeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrux BUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B pEUICHUWM MPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUI M0 XUMUHU;

YBaXEHUA K TPyHy, JIOJIM TpyAa U pe3yibTaTaM TPYIOBOM JIEATEIbHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJIMBUIyaJIbHON TPaeKTOPUU
oOpasoBanmsi, Oymymelr mpodeccud W peaau3alud COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 9KOJIOrHYeCKOro BOCIUTAHMA:

AKOJIOTMYECKU I1eJIeCO00Pa3HOTO OTHOILIEHUSI K TMPUPOAE, KaK HUCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

MMOHUMaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKHX MpoOJeM, BIIHSHHUS
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIIBHOM CpEe.Ibl;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHMS JOCTHXKCHHM XUMUU IS
pelIeHs] BOIPOCOB PALIMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JACUCTBUM, MPUHOCSAIIMX BpPEI  OKPYKAIOILIEH
MPUPOJHON cpelle, YMEHHUS] IMPOTHO3MPOBAaTh HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJU4Ms Pa3BUTOrO SKOJIOTHYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEIIbHOM, KOMMYHUKAaTHBHOW M COLMAJIbHOU
IOPAaKTHKE, CHOCOOHOCTM U YMEHHSA AaKTUBHO IPOTUBOCTOSATH HJIECOJIOTUU
xemodoouu;

7) HIEHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOU MPAKTHUKHU;

MOHUMaHUs cCHeuupUKH XUMHM KaK HayKd, OCO3HaHUA €€ pojau B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU I[EJOCTHOTO
MPEACTABICHHUS] 00 OKpYXalOlEM MHUpPE KaK O €IMHCTBE MPHUPOJIBI U YeJIOBEKa, B
MO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJeM COXpaHEHUs
IPUPOJAHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XHMHUH JUIsl COBPEMEHHOMU
LMBWIN3ALMU: B €€ T'yYMaHHCTUYECKOW HANpABIEHHOCTH W BAaXXKHOM pOJIA B
CO3JJaHMU HOBOMW 0a3bl MaTepUaNbHON KYJIbTYpPbl, PEIICHNUN TJI00ATBHBIX MPoOeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPreTUYECKOU, NMUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOCCIEUECHUU YCIOBHIl
YCHEIIHOTO Tpyda W OKOJOTHYECKH KOMGOPTHOM KH3HU KaXIOro YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTU: T[OHMMAHUS CYUIHOCTH METOJOB
MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU HCIOJIb30BaTh



HOJy4aeMble 3HaHUS JUIsl aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJIb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust MpoOJieM B peabHbIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K IIO3HAHUIO U UCCIIEI0BATENBCKON AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUH 1O XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iu4HbIX cepax mpodecCHoHaTbLHON
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUS Y4EOHOTO mpeameTa «XuMUs» Ha
YPOBHE CpeIHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHUs MHUPOBO33PEHUS oOyuaromuxcs
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHUS, OTPaXKaloIIne
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECCTBO, DHEPIUsl, SIBJICHUE,
MpolLIeCcC, CUCTEMAa, HAYYHBIM ()aKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJIbHbIC Y4eOHbIC NelcTBUs (TO3HABaTEIbHBIE, KOMMYHHKATHBHbIC,

PETYJISTUBHBIE), o0ecreunBaroIIme dbopmupoBaHue G YHKIMOHATBEHOM
IPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN 00 yJarOIINXCS;
CIOCOOHOCTH oOyyJarommxcst UCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4eOHbBIC
JCUCTBHUS B IO3HABATEIIBHOW U COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OTPA’KAOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISSTUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHHBEPCATbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OpMyJNHpOBaTH M aKTyaJIU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNaTh LeNu AEATENbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl JIEATEIIbBHOCTH C MOCTABICHHBIMU LEJISIMU;

MCII0JIB30BaTh MPU OCBOEHUM 3HAHUW MPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK TOHSATUM W YCTAHABJIMBATH UX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE NOHITHUS AJi1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB U
SIBJICHUM

BbIOMpaThb OCHOBaHMS M KPUTEPUM s KJIACCU(PUKALUU BEUIECTB MU
XUMHUYECKUX PEaKLINi;

YCTaHABIMBAaTh MPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKIEHUA (MHAYKTHBHBIC, JECIYKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOpPEUMs] B paccMaTpUBAEMBbIX
ABJICHUAX, (OPMYIMPOBATH BBIBOJbI U 3aKJIIOUCHUS;

MPUMEHSATH B MPOLECCE MMO3HAHMSI, HCIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HaKOBBIE) MOJIENIN, TPEOOPA30BBIBATH MOJICIIBHBIE IPEICTABIICHUS — XUMUYECKUAN
3HaK (CHUMBOJI) D3JIEMEHTa, XHUMHYecKas (opmysa, ypaBHEHUE XUMHYECKOM
peakuuu — IpU pEHIeHUH YYEOHBIX IO3HABATEJIbHBIX M IMPaKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIC IIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U1 XUMHUYECKUX PEAKIIHA.

2) 6a30BbIe HCCTET0BATEIbCKHE ICHCTBHS:

BJIaJI€Th OCHOBAMH METOJOB HAYYHOI'O ITIO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

(opMyIMpOBATh LEIH U 33a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KAYECTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl OPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIaJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
npolecca, CaMOCTOSTENIbHO MPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIHpOBATH
00001IEeHHS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh ONbIT YYEHHUYECKOW HCCIENOBATENIbCKOM M MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB pEUIEHUS MPAaKTUYECKHX 3aJad, HNPUMEHEHUIO PpPa3JIMYHbIX
METO/IOB IMO3HAHMUS.

3) pa6oTa ¢c uHpopMaIueii:

OPUEHTHPOBATbCS B PA3IUYHBIX HMCTOYHHKAX HHpoOpMaAIMK (HAy4dHO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHanmuM3upoBaTh MHMOPMALIMIO PA3IHYHBIX BUAOB U (HOPM
IIPE/ICTABIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTHUBOPEYUBOCTH;



(opMyIMpOBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METObI IPU IOUCKE U
orOope wuH(poOpManuK, HEOOXOMUMOW Il BBIOJHEHHS Y4YeOHBIX 3ajad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh OIBIT HCIOJIB30BaHUSA HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMY  MpEACTaBICHUSA
uHpopMaluu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAY4YHBIM S3bIK B KAayecTBE CpEICTBA IMpu paboTe ¢
XUMHUYECKON UWHpOpMaueil: NPUMEHATh MEXIpeaMeTHbIe ((pu3ndecKkue W
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, POpMyJibl, a00OpeBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh U NPEe0oOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIAJHOCTH.

OBianeHue yHHBepCcaIbHBIMH KOMMYHUKATUBHBIMH 1eICTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ JUAJIOra W/WiIH
IUCKYCCUH,  BBICKa3blBaTh  HJE€H, (GOPMYJIUPOBATh CBOU  MNPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTALMEN pEe3yIbTaTOB II03HABATEIBHON JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBITIOJIHECHAN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW padOThl MO KCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaanu3aluyd y4eOHOro MpoeKTa u (popMyIrupoBaTh BBIBOIbI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS NO3ULMUN B
X0J1e 00CYXICHUS 1 0OMEHa MHEHHUSMH.

OByajieHUe YHHBEPCAJTbHBIMU PEryJsiITUBHBIMH J1eHCTBUSIMU:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpenessis €€ Lead M 3aJaud, KOHTPOJIIMpOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH NpeAjaraéMblid ajiroput™m ACHCTBUN Npu
BBITIOJTHEHUM Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj7ay, BbIOMpaTh HauboJsee
3¢ PexTUBHBIN €MOCOO MX peleHUus C Y4YETOM IMOJYYeHUS HOBBIX 3HAHHMHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaIN3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSD»
OTpaXKaroT:

chOpPMUPOBAHHOCTh  NPEACTABICHUA O XHUMHYECKONM  COCTaBJISIIOLIEH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPA, pPOJA XHWUMHUHU B TO3HAHUM SBJICHUMN



Opupoibl, B (HOPMHUPOBAHUM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIs1 pelICHHs MPAKTUYECKUX 3a/1a4
M 3KOJIOTUYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPHUPOAHOU
cpexne;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOINOJIArallye MNOHATHS (XUMHUYECKHM DJIEMEHT, aTroM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3J€KTPOOTPULATENBHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHAs
mMacca, MOJSIpHbII O0OBEM, YIJIEpONHBIM CKeneT, (PyHKIHMOHAIbHAs TIpyma,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTHYECKUN Psll, TOMOJIOTH, YTIEBOJOPOBI,
KHCIIOPOJ, M a30TCOAEpXkKALIUE COCOUHEHUS, MOHOMEp, IOJIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPUsSI CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMUMHH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallhe B OCHOBE ITIOHUMAaHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOTMYECKUE CBEIECHHA O CBOWCTBAaX, COCTaBe, NOJYYEHUH U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM JESITEIIbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUM BBISABIATH XapaKTEpHbIE NPU3HAKU IOHATHM,
YCTaHaBIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHMSI U IIPEBPALICHUI OPTraHUYECKUX COCITMHEHMI;

c(OpMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XHUMHUYECKYIO CUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMysl OpraHMYeCKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKIIUH,
U3rOTABJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB Ul WILIIOCTPALUU KX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJIECKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJaccy/Tpynmne CcoelIuHEeHUuN (yriaeBOJOpOAbl, KHCIOPOA M a30TCOAEpIKallue
COEIMHEHUsI, BBICOKOMOJIEKYJSIPHBIE COEAUHEHMsI), JaBaTb WM Ha3BaHUSA IIO
cucremaTrueckoir Homenkiatype (IUPAC), a Taxke NMPHUBOAWTH TPHUBHATILHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHWYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, alEeTUJIEH,
ATUJICHTJIUKOIb, TIUIEpUH, (EeHos, QopManbAerull, aleTalbIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K03a,
dpykTO3a, Kpaxmai, LeJUT0I03a, TIUIUH);

c(hOPMUPOBAHHOCTL yMEHUSI ONPENEIATh BUIbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OAMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHHUSI TEOPUU CTPOCHHMS
oprannveckux Bemects A. M. bytieposa i 00bSCHEHHS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHs MAacChI BEILIECTB;

chOPMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTpPOCHUE,
du3nueckue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (MeTaH, 3TaH, 3TUJICH, NMPOMWICH, AalleTUJICH,
Oyramuen-1,3, merunOyramuen-1,3, OEH30J, METaHOJ, ATaHOJ, STUJICHTJIUKOJIb,
TIMIEpUH, (EHON, aleTalbIerul, MypaBblHasl U YKCYCHas KUCJIOTHI, TIIOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCII0TA), WITIOCTPUPOBATh T€HETHUECKYIO
CBSA3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIUH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Coipbs (HeTh, MNPUPOIHBIN Ta3, Yrojb), CHOCOOBI HX TNEPepadOTKU U
paKTUYECKOEe MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMA, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOIYKTA
peaKiMu 1O H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOTHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHHUH BIIAJE€Th CHUCTEMON 3HAaHUA 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMUU TIPH U3yUYEHUU BEIECTB U
XUMHYECKUX ABJICHUN (HAOII0IeHNE, U3MEPEHHE, YKCIIEPUMEHT, MOACIIMPOBAHNE),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHYCCKHE 3HAHUSA IS TPUHSTHS PEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHTYallUiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
MocyIol W J1abopaTOpPHBIM O0OpPYJOBAaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHM IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUJIAHUPOBATh U  BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBPAIICHHSI OPTAHMYECKUX BEIIECCTB MPY HarPEBaHUH, TIOJyUCHHUE
ATUJIEHA M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBbIC PEAKIMH OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpeBaHWM, I[BETHHIE PEAKIIMU OEIKOB) B
COOTBETCTBHUM C TPaBWIAMH TEXHUKH O€30MACHOCTH TIPH OOpalieHuu ¢
BEIIECTBAMH U JIA0OpAaTOPHBIM O00OPYIAOBaHHWEM, TPEIACTABIATH PE3yJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3aluCH YPaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIUPOBaAThH BHIBOJIBI HA OCHOBE ATUX PE3YNIhTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XHMHYCCKYIO
UHPOpMAIMIO, TIONYyYaeMyl) W3 pa3HBIX HMCTOYHHKOB (CpelcTBa MacCOBOU
uHpopmaiuu, aTepHeT U 1pyrux);



COPMHPOBAHHOCTb ~ YMEHHMH  COONMIOJAaTh  MpaBWila  SKOJOTUYECKH
L[EJIECOO0PA3HOr0 MOBEACHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUsI CBOETrO 3JI0POBBS M OKPYKAIOIMICH MNPUPOAHOM CpPEIbl, OCO3HABAThH
OMACHOCTh BO3JICHCTBUSI HAa JKUBHIE OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, MoHMMasi cMbich mokaszatens [IJIK, moscHsATh Ha mpuMepax CrocoObl
YMEHBIICHNS M MPEJOTBPAIllCHUs] WX BPEIHOTO BO3ACUCTBUS Ha OpraHU3M
YelI0BEeKa;

it 00y4YaloUIMXCsl C OrpaHMYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBSI: YMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOAAX ITO3HAHMS BEIIECTB U
XMUMUYECKHX SIBICHUI;

JUIA CIIETIBIX M CJIA0OBHIAIIMX OOYYaIOUIUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Ne n/m Kourpoubnbie | Ilpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTuyeckne 0CHOBbI OPraHMYeCKO XUMHUH
IIpenmet oprannueckoit xumuu. Teopus
11 CTPOECHUS OPraHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHBIE YIIEBOJOPOIbI — aJIKAHBI 2
59 HenpenenbHble yreBOIOPOIbL: AIKEHBI, 5 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2
24 [TpupoaHbIe UCTOYHUKHU YTIIEBOOPOJIOB U 3 1
ux nepepadboTka
Hroro no paszneny 13
Pa3pnen 3. Kuciaopoacoaep:kamme opranudeckue coeInHeHUs
3.1 Cnuptsl. @enon 3
3.9 Anpbnernasl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrneBoast 3 1




Hroro no pasneny

13

Paznen 4. A30Tc0uepmamne OpPraHn4e€CKue COCAUHECHUS

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo paszneny 3
Pa3nen 5. BoicokoMoJieKy IsipHble COeTHHEHUsI

51 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




HOYPOYHOE INTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoameie | Mpaxruteckue fll3y‘leHI/lﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi Xumuu, € 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenquHenuii A. M. bytneposa, eé 1
OCHOBHBIE T0JIOKEHHUSI
[IpencraBnenue o KiaccupuKauu
3 opraHuueckux Beuects. Homenknarypa 1
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHUs OPIraHUYECKUX BELLIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Pt
5 Mertan u 3TaH — OpocTeuIne 1
MPEJICTABUTENN aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIeH U NPOMUJIeH — MpocTeiine 1
IIPEJICTaBUTENN aJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3yUYEHUE er0 CBOWCTBY»
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMUECKUN Psil. ALIETUIIEH —
MPOCTEUIINNA MTPEICTAaBUTENh ATKUHOB

1 Beruucnenus no ypaBHeHHIO XMMHUYECKOMN
peaxkuuu

12 Apensbl: 6eH301 U Tosyos1. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsA3b YIiI€BOAOPO/IOB,
IPUHAUIEKAIINX K Pa3JIMYHbIM KJIaccam
[IpupoiHbIE HCTOYHUKH YTIEBOAOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEPTIHBIE
rassl, He()Th U IPOAYKTHI €€ epepadoTKU
[IpupoiHbIE HCTOYHUKH YTIEBOAOPOIOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE
rassl, He()Th U IPOAYKTHI €€ epepadoTKU

16 KonTtponpsHas padora Ne 1 o pazuemny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJl. BogopoaHas cBs3b

18 MHoOroaToOMHbI€ COUPTHI: STUIEHIIMKOIb U
[JIALEPUH

19 ®DeHOJI: CTPOCHUE MOJIEKYJITBI, (PU3nUYecKue
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbreruasl: GopManbIaeTua u
aneTanpaern]. AueToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAasl U YKCYCHasI

22 [Mpaktdeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaS'I " OJICMHOBAs KUCJIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBplI1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIOKHBIX
3¢upoB

26 Kupsl: rugponus, npuMeHeHHe,
Ouoyoruveckas poib KHUPOB
YTneBoasl: cocTaB, KilacCH(pUKAIIS.

27 Baxwuelime npeacTaBuTeNu: TIIKOK03a,
bpykTo3a, caxaposa

28 Kpaxmain u memntosno3a Kak IpupoaHbIe
TOJIMMEPHI

29 AMWHBI: METUJIAMUH U aHUJINH
AMHHOKHUCIIOTHI Kak aMm(pOTEpHbIE

30 OpPTaHWYECKHUE COCTUHEHUS, HX
Ouosnoruueckoe 3HaueHue. [lentu sl

31 benku kak npupoaHbIe
BBICOKOMOJICKYIISIPHBIE COCTMHEHUS

32 Wrorosas koHTpOIBbHAS paboTa Ne 2

33 OCHOBHBIE TIOHSTHUS] XUMHH
BBICOKOMOJICKYIISIPHBIX COETMHEHHH
OCHOBHBIEC METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUH.

[InacTmaccel, KaydykH, BOJJOKHA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA

Xumus 10 xknace/ 'abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

Xumus 10 knace/ I'abpuensin O.C., Octpoymos U.T'., Cnankos C.A.,
AxnmonepHoe o6mectBo «M3narensctBo «lIpocBenienne

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoaunueckoe nocobue. Xumus. 10-11 knaccel yrinyonéuubiii yposens (2023 r.)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://urok.1c.ru/

https://foxford.ru/ https://globallab.org/ru/#.Yvaw2HZByUk

https://globallab.org/ru/#.Yvqw2HZByUk

https://ypok.pd/

https://nonews.co/directory/lists/other/russia-historical-documents

https://stepik.org

https://arzamas.academy/


https://urok.1c.ru/
https://foxford.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://globallab.org/ru/#.Yvqw2HZByUk
https://nonews.co/directory/lists/other/russia-historical-documents
https://stepik.org/
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