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NHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
denepanbHOil 00pa3oBaTENIbHOM MPOTPAMMBI CPEHETO OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylOIIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMBblL, H
OCHOBHBIX TonokeHuil «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Odenepanun Ha nepuon 1o 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0YYaIOIIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHuentyanbubie nonoxenuss GI'OC COO o B3aMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YyeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpazoBaTeIbHON OpraHU3alMM, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM JTAallOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO O0pa3oBaHUsA. IJTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3M0POBBI0 WM TpHUPOAHONM cpene. Peamusyercs xumudeckoe o00pa3oBaHue
oOydJaromuxcs Ha YpOBHE CPEHEro 0O0IIero oOpa3oBaHMS CpPeCTBAMHU Y4COHOTO
npeaMeTa «XHMHS», COAEPXKAHUE U IIOCTPOEHUE KOTOPOTO ONPEIEICHbl B
mporpaMme MO0 XUMHUHM C Y4ETOM crhenuUKd HAyKd XUMHUH, €€ 3HAueHUs B
MO3HAHWW TPHUPOAB U B MaTEepUAIBHOW JKM3HHM OOINECTBAa, a TakkKe C Y4ETOM
o0mMX wede ¥ NPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero odmiero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT OcoOylo poJib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYIbTYPHI.
Ona BHOCHT CBOHW BKJIaJl B ((OPMHUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3/IaHME LIEJOCTHOIO MPEJCTaBIEHUS 00 OKpYXaroUleM MHpE KaK O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMUS B3aMMOCBSI3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOJIUMBIM YCIOBUEM YCIEITHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHA Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MIaCHOCTU U OXPAHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOIIMMHM LEISIMU MW TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COIIUyMa, MPOJOTKEHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu - ipeAmMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOImass W HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHuyecko xumuu. opMHUpOBaHUE JAHHOW CHCTEMBbI 3HAHHN TPU U3YYCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUI XHUMUH.

CtpykTypa coiepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQopMUpOBaHa B MPOrpaMMe IO XHMHHU Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K U3Y4YEHHI0 Y4YeOHOro watepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOpPUHM CTPOCHHUS OPraHUYECKUX
COCMHEHUN, a TakkKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
npencTaBlieHuid o cTpoeHud BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIIEBOAOPOJIOB JIO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEAWHEHUW. B Kypce OpraHm4eckol XHWMHUH IMOJIYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEPBOHAYAIBLHBIC
MIPEICTABICHUS O XUMHUYECKOM CBS3H, KJIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKON PEaKIIUU.

[log HOBBIM yriioM 3peHuss B ImpeamMere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YUYEHHBIH Ha YPOBHE OCHOBHOrO o00miero oOpa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTONOTUYECKHUE CBEJAEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETHUUYECKUX M METOAOJOrMYECKUX MO3UIIMMA,



riyoke TMOHATh HWCTOPUYECKOE U3MEHEHHE (QYHKUMH HTOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpoTeKaHus jonosiHgercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJEP)KaHUSA, HMEIOIIUMH KYJbTYPOJIOTMYECKUH W NPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3U XHUMHHU C
APYTMMHU HayKaMU, PACKpPBIBAIOT €€ POJIb B II03HABATEIBHOW M IPAKTUYECKOUN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBaXXEHHUS K TMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHUBATh MHGOPMALHIO U
OpUMEHSATh €€ JUId TONOJHEHUS 3HaHWM, pelIeHUs HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npenMera  «XHUMHS»  JAaHHOTO  YPOBHS  U3YYEHHS  OpPHUEHTHPOBAHO  Ha
dbopMupoBaHue y 0OydYalOMIUXCS MHPOBO33PEHUYECKONM OCHOBBI IS MOHUMAaHUS
¢unocopckux HeH, TakKMX KakK: MaTepUalbHOE €IMHCTBO HEOPTaHHYECKOro M
OpraHM4ecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOIAHBIX SBICHUNW NYTEM OSKCIEpPUMEHTa W
pelIeHus] MPOTUBOPEYUN MEXIy HOBBIMU (akTaMu ¢ TEOPETUUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJIOTUYECKUX MpobdiieM, a
TaKKe MpobsieM cOepexeHUs: YHEPreTUUECKUX PECYpCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amay  BOCIHMTAHUA, Pa3BUTHS U COUMANM3AlUU
oOy4Jaromuxcs NPUHATHIE MPOrPaMMON MO XHMHH TOAXOAbl K OMpPEIeSICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa MpeaycMaTpuBaioT (GopmMupoBaHue
YHUBEPCAJIBHBIX yUEOHBIX JEHCTBUN, WMEIOMMX 0a30BO€ 3HAUCHHUE TS
pPa3IUYHBIX BHJOB JCSATEIBHOCTU: peIIeHUus TpodsieM, IMOUCKa, aHaiu3a |
00paboTku uHpOpMAIH, HEOOXOIUMBIX JJISI TPUOOPETSHUS OTIbITA MTPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CpeJHETO 001Iero oopa3oBaHus, IPH ONpPeACICHUH
COJIEpPKATEJIbHOM XapAaKTEPUCTUKH IeJIed H3y4eHUs NpeAMETa HalpaBICHUEM
MEPBOCTENCHHONW 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C
METOAUYECKON TOYKHM 3PEHUS TAKOM NOAXOJ K OIPENCICHUIO LEJNEN H3Y4YEHHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEHIeH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C HCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIHid, HEOoOXOIUMBIX sl TNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUMH,
UMEIOLIUX MECTO B IPUPO/IE, B MPAKTHUUECKONU U MOBCEAHEBHOM JKU3HMU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATENBHOCTHU, CBSI3aHHBIX C HAOJIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, copepskatenbHas XapaKTepUCTUKA 1LIeJIed U 3a/1a4d U3y4eHHs
npeIMeTa B MporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanusa. CerojHs B
OpernojaBaHud  XUMUU B OOJbIIed  cremeHu  OTAAETCs  MpeAnoyYTeHue
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMTYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSMHU aKTUBHOTO IMOJYYEHUS 3HAHWI U MPUMEHEHHUS MX B PEaJbHOM JKU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBA3M c 3TUM nOpW U3yYEeHHHM NpeaMeTa «XHUMUsS» JTOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TAKKE 1IETU U 3a/1ayH, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  WHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0Oy4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), MMEIOINX YHUBEPCAJIbHOE 3HAUYECHHE JUJISl Pa3MYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUsSI OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsl OLEHKH C TO3ULHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUM C KM3HEHHBIMHU MOTPEOHOCTIMU, UCTIOIb30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TMPOBEJCHUM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcsi YOSKAEHHOCTH B T'yMaHUCTHUYECKOU
HAIPaBJIEHHOCTU XUMHUU, €€ BaXXHOW POJIM B PEIICHUU TJIOOAIBHBIX MpoOJieM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKkXe MNPHOOpPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHUU JJIsi TPUHSTHS TPAMOTHBIX PEIICHUH B
CUTYaITUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM maHe cpenHero ooOmero oOpa3oBaHHS TPEAMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHOW o0iactu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61ee yncIo 9acoB, OTBEAEHHBIX ISl M3yUYCHHSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henelno), B 11 kitacce — 34 yaca (1 gac B Hezelno).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannueckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepHasioB. Teopus CTPOCHHS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE NOJ0KkeHUs. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BemlecTB. l'omoisorusi, wu3omepus. XUMHUYECKas CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHMsI BEIIECTB W HUX MPEBpallCHHII:
O3HaKOMJIEHME ¢ OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONKMCAaHKUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPIraHMYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIACHUE B NPUPOJE, IOIYYEHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPHU3ALIMH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIIeH
— MPOCTEUIINK NPEICTABUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIpUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTalliu,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHHS W HUTPOBAHUSA), MOJYyYEHUE U NPUMEHEHUE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoIyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YrieBOAOPOAOB. IIpuponHbli ra3 W MOMYyTHBIE
He(dTanble ra3pl. Hedth u €€ mpoucxoxnenue. CrocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKUW), mnuponus. I[IpoaykTsi
nepepaboTKu HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3HUHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAETUPOBAHUE  MOJEKYJI  YIVIEBOAOPOJAOB MU
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTHYECKOW PabOThI: MOTyYEHUE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

Kuciopoaconepskanue opranudeckKue coeUHECHUS

[IpenenbHble OQHOATOMHBIE COUPTHL. METaHON W 3TAaHOJ: CTPOCHHUE,
¢usznueckre W XMMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TAHOJIA HA OPTaHU3M YeJIOBeKa.

MHOroatoMHbl€  CIHUPTHL. ODTWICHIJIMKOIb W  TIHLEPUH: CTPOEHHE,
¢usznueckre W XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTajulaMi, KaueCTBEHHAasl peakUHs Ha MHOrOAaTOMHbIE cnupThl). JledicTBue Ha
opranusm 4esnoseka. [I[pumeHenue rimuepyrHa U STUIICHTIIAKOIIS.

deHoN: CTpOEHHE MOJICKYJBl, (PU3MUEeCKHe M XHMHYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenne genona.

Anpnerunpl U Kemowusl. DopmanbAeruj, aleTAIbJIETUI: CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA (pEaklUU OKHUCIIEHHS M BOCCTAHOBJICHMUS,
KAuECTBEHHBIE PEAKIMH ), IOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pu3nueckue W XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKaluu), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI Kak MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOILIEE JIEHCTBHUE.

Cnoxuble >(QHUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [‘umapomus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xxupos. buonornyeckas
POJIb JKUPOB.



VYrneBogel: cocTaB, KilacCU(UKALMSA  yriaeBoAOB  (MOHO-, JAH- H
nosiucaxapubl). ['moko3a — npocTelimmii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ouonorunyeckas poisib. otocunre3. DpyKkTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsie moaumepsl. CTpoeHHe KpaxMala U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KayeCTBEHHas peaKIys C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBPALICHUN:
npoBeJieHre, HaOJI0JIEHHEe W ONHMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOja
okcugoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopaeicTBHE Kpaxmanga C HOAOM),
NPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruucnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOAYKTA PEAKLUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTepHbIE OpraHnyeckue coequHeHus. dusnueckue
U XMMHMYECKUE CBOMCTBA aMMHOKMCIIOT (Ha IpuUMeEpe INIMIMHA). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJISApHBIE coequHeHus. l[lepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ACHATypalusi, KaUeCTBEHHbIE PEaKIIMU Ha OEJKH.

OKCHEpPUMEHTAIIBHBIE METOABl HW3Y4YEHMS BEIIECTB W WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHHIC PEAaKIIUU OCJIKOB.

BbIcOKOMOJIEKYISIpPHBIE COeAUHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpPUMEHTAJIbHBIE METOABbl M3YYEHMsI BEIIECTB M HX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EU IIPU U3YYCHUHU OPraHUYECKON XMUMUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCS CUCTEMHBIMH JUIS OTHAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0O IIUKJIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKaLus, MEePUOIUYHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTrepus, OHEprus, Macca, aToOM, DOJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE
BELIECTBA, (PU3UUECKUE BETUUUHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (O€JKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypChl.

TexHOomorus: MNHIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMEe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€ANMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM NEATETLHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPa)KJAHCKOro O0OIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS IHpeaMeTa «XUMHS» OTPaKaroT
c(OpPMHPOBAHHOCTh OMbBITA I[MO3HABATEILHOW W TPAKTUYECKON JESITEIbHOCTU
00y4aroUMXxcs Mo pean3aluy NPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakaaHCKOro0 BOCUTAHUS:

OCO3HAaHMS 00Yy4arOUIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUAOB YUeOHOU NIESITEIHLHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B 00JACTH TEOPUU W MPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUS HAYKU €CTh Pe3yJbTaT
JUIMTENIBHBIX  HAOJIIOJCHUN, KPOMOTIUBBIX OKCIEPUMEHTAJIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABATEJIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOUIEM
aHanu3e mH(opMalKKy O MEePeOBbIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHOMU
XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, dTHUYECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYAIluH, CBA3aHHBIE C XUMHUYECCKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M TOCTYNKH CBOMX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJEICTBHM 3THX
MOCTYIIKOB;

4) popMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOTO U 0e30MacHOro obpasza >KH3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3HUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOroIcHUsT TIpaBWJI 0e30MacHoro oOpallleHus C BEleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI ULEHHOCTH TPABUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301MacHOr0 MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOUIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) TpyA0BOT0 BOCIUTAHNS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIIEIOBATEIbCKON
JESTENHHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W JPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUUYECKOMY M3YUYEeHUIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAaHUH IO XUMUHU;

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIOBON AESATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOU TPACKTOPUU
oOpaszoBanus, Oyaymiedl mpodeccu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 1I€JI€CO00Pa3HOTr0 OTHOIICHHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TI00AJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOJeM, BIUSHUS
PKOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE TTPUPOTHOMN U COIUATIBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIMX BpPEd  OKPYKaIOIIeH
IPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIAroNnpUATHBIE IKOJIOTUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NesTeTbHOCTH AKOJIOTUYECKOMN HAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM W COLIMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJIEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHMUS CHeUu(PUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiau B
dbopMHUpOBaHUN PALMOHATHHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUHM IEJIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALUK: B €€ TyMaHHUCTHYECKON HANpaBIC€HHOCTH W Ba)XHOW pOJH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO0 dYJICHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BAThH



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4yHbIX (DaKTOB U MMEIOLIUXCS JaHHBIX C MEJbI0 MOJYy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U HCCIIEN0BATEIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iIMuHbIX cepax MpodhecCuoHaTbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHMUA yqe6H0r0 nmpeamMeTa «XuUMHusI» HaA
YPOBHEC CPCAHCTO 06HI€FO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHA, OTpAXKAIOUINC
OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpa H CHCHI/I(l)I/IKy MCTOJOB IIO3HAHMHI,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaTCJIBHBI€, KOMMYHUKATUBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3ylbTaThl OTPa)XaroT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMO3HABAaTEJbHBIMU
JeHUCTBUSIMMN:

1) 6azoBbIe JOrHYeCKHe TeCTBHS:

CaMOCTOSITEILHO  (hOpMyIMpOBaTH W aKTyaIM3UpPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENIATh LENN JEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUH MX
JTOCTHKEHHS, COOTHOCUTD PE3YJIbTATHI JCATCIBHOCTH C TOCTABJICHHBIMHU 1EISAMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKW TOHSITUN W YCTaHABIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCCyXJeHHUs (MHAYKTUBHbBIC, JACAYKTUBHBIE, TIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUUECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUueckas (opMylia, ypaBHEHHUE XUMHUYECKOU
peakiuu — TMpPU PEIICHUU Y4eOHBIX MO3HABATEJIBHBIX W MPAKTHUECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBbIe HCCJIEI0BATENbCKHE AeiCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKLnii;

(dbopMynHpOBaTh LIETU U 33a/1a4U UCCIIEI0BAHUS, UCIIOIH30BATh MTOCTABJICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOIOM
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHUpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJILTATOB UCCIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOpeTaTrh OIBIT YYEHHYECKOW HCCIIEeOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) pa6oTa ¢c uH(popMaIHeii:

OpPUEHTHPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHPopManuu (HaAy4HO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJAEpKaHUsS, CIPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpMaAIMK, HEOOXOAUMOW Uil BBINOJHEHMS] Y4YEOHBIX 3a/ad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OMBIT HCIHOJB30BAaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOUpATh  ONTHUMalbHYIO  (GOpMYy  MPEACTaBICHUS
uHpopmaiu (CXeMbl, rpaduKu, JTUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe C
XHMHYECKOW WHGPOpMAIMEH: TPUMEHATh MEXKIpeAMeTHbIe (pusnyeckue w
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajieHre YHUBEPCAJTbHBIMHA KOMMYHUKATHBHBIMH JTeCTBHSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ JUajgora u/uim
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEel pe3yJIbTaTOB TMO3HABATEIILHOU EATEeIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMHM TP BHITIOJIHCHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIIENOBAHUM MyTEM COTJIACOBaHUS TMO3UIMI B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSATENIFHO IUJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TpH
BBITIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX PEmICHHS C y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATETFHOCTH HAa OCHOBE CaMOaHaIH3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHpPa, POJM XHUMHUM B TIO3HAHWUU SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOUMOM JIJIsl pEIICHUs MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUUYECKUX  3HAHUM, KOTOpas  BKJIOYACT:
OCHOBOIIOJIAraOIINE TOHATHS (XMMHYECKUM DJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpPHBIM O00BEM, YIVIEPOAHBIM CKeJleT, (PYHKIMOHANbHAs —TpYIIa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMA PsJI, TOMOJIOTH, YTIE€BOJOPOIHI,
KHACJIOPO/ W a30TCoJiepKalllue COEJAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYCCKHE 3HAHMSI,
JeXalme B OCHOBE NOHUMAHMUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKHUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHABIMUBATh MUX B3aUMOCBSI3b, HUCIIOJIH30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYEeCKUX COSTMHEHHI;

c(OpMHPOBAHHOCTh YMEHHI HCIIOJIB30BATh XMMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn  OpraHMYecCKMX BEIIECTB W YPaBHEHUH XHMHYECKHX peaKIlui,
W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIIEKHOCTh H3YYCHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHUI0 K ONpeaeiaEHHOMY
KJIACCy/Tpynme COequHEHUN (YIJIeBOJOPOABI, KHUCIOPOA U a30TCOJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA IO
cucremarndeckoir HomeHknatype (IUPAC), a Taxxke NpHBOIUTH TPUBHAIHHBIC
Ha3BaHUSI OTAEJBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMNMUJIEH, alleTHIICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHoN, (popmambAeTuil, aneTaibIeru, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh yMEHHsSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);



c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH TOJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aist 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

cOpMHPOBAaHHOCTh ~ YMEHHMA  XapakTE€pU30BaTh  COCTaB, CTPOECHHE,
¢uznueckre M XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH pa3IuUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWUJICH, MPOMWJIEH, AalleTHJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OGeH30JI, METaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs W YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HHMH ypaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX pEakluil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYI;

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOUHUKH YTIJIEBOJOPOIHOTO
Colpbsi  (He(Th, TNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX TNEpPepadOTKU U
NPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

cOpPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYHCICHHUS MO0 XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIH NMPOJYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOt0/IeHne, N3MepPEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS [UIsl TPUHITHS pEHICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIATh MTPaBUIIA MOJIB30BAHUS XUMUYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHM IJIAHUPOBAaTh M BBIOJHATH XUMHUYECKUN
AKCIEPUMEHT (TpeBpalleHUs] OPraHMUECKUX BELIECTB MPU HArpeBaHUU, OIYUECHHE
STWIEHa W U3Y4YEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKLUUU OPraHUYECKHX
BEIIECTB, JeHAaTypalus OEJKOB IpHU HArpeBaHUM, LIBETHbIE peakuu OEIKOB) B
COOTBETCTBMM C MpPaBUJIAMU TEXHUKH O€30MaCHOCTH NpU OOpalEHUH C
BEIIECTBAMU U J1a0OpaTOPHBIM O0OOPYIAOBAHHWEM, WPEACTABIATH PE3YJIbTaTh
XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMynHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUUYECKYIO
MH(pOpMAIMIO, IMOJIYYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOU
uHdopmanuu, UHTEpHET U OpYyrux);



chOpMUPOBAHHOCTh  YMEHUW  CcOONIOJATh  MpaBWjia  DKOJIOTUYECKHU
1[eJecO00pa3HOro MOBEIEHUA B OBITY W TPYAOBOW JEATENbHOCTH B LEJIAX
COXPAHEHHUsSI CBOETr0 3J0POBBbS U OKPYXKAIOIIEH NPUPOAHON Cpeiabl, OCO3HABATh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEAENIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPAIICHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMXCA C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3]I0POBbSI: YMEHHUE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SBICHUM;

JUISL  CHenbIX U Cla0OBUIAIIMX OOYyYalolUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMMHU
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COSTUHEHHI A. 6 0 0
M. byrneposa
Hroro mo pazmeny 6
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 4 0 0
HenpenenbHble yrieBoa0pO/IbI: alKEHBI,
2.2 pedt YHICBOAIOPOA 12 0 1
aJIKa/IneHBbI, AIKMHbI
2.3 ApomaTHYEeCKHe yriIeBOI0POIbI 4 0 0
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 6 1 0
' UX nepepaboTKa
Utoro no pazueny 26
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmsl
3.1 Cruptsl. @enon 6 0 0
Anbnerunbsl. KapOoHOBBIE KUCTOTHI.
3.2 Acrun p 14 1 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 6 1 0




Hroro no pazneny

26

Pasnen 4. A3oTconepxainue OpraHuvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6
Wroro mno pazmeny 6
Pa3nes 5. BoicokomouieKy/IsipHbIe COeINHEHUSsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68

INIOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero H3y4eHHUs1 | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl

IIpenmeT opranndeckom XuMuH, e€é

1 P p ’ 2 0 0 1 nenmens
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHUE
Teopust CTpoCHUS OPraHUYECKUX

2 coequaenuiit A. M. Bytneposa, eé 2 0 0 2 Heyenst
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
oprannueckux Bemniects. HomeHkarypa

3 p P 2 0 0 3 menens
(cucTeMarndeckas) ¥ TPHBHATBHBIE
Ha3BaHUS OPTraHUYECKUX BEIICCTB
AJKaHEBI: COCTaB B CTPOCHHE

4 > 11 CTPOCHAE, 2 0 0 4 wenens
TOMOJIOTHYECKHU PsIJT
MertaH 1 3TaH — IIPOCTEHIITIE

5 P 2 0 0 5 menens
MPEACTABUTEIN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 2 0 0 6 Henens
OTHIIEH U IIPOIHIIEH — MPOCTEHIITHE

7 P P 2 0 0 7 nenens
MPEACTABUTEIN ATKEHOB
IIpaxtrueckas padora Ne 1. «[Tonyuenue

8 P P N i 1 0 1 8 Henens
ATHJIEHA U U3yYEHHUE €T0 CBOMCTBY»
Anxanuensl. byraguen-1,3 u

9 MeTunoyraauen-1,3. [lonydyenue 2 0 0 9 Henens
CUHTETHYECKOTO KaydyKa U PE3UHbI
AJKUHBI: COCTaB U 0COOCHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHUM psijl. ALIETUIIEH — 3 0 0 10 wenens

HpOCTCfIHIHfI OpCACTAaBUTCIIb AJIKWHOB




Brluncienus 1o ypaBHEHUIO XMMUYECKON

11 11 nenens
peakuuu
ApeHbl: 0eH301I 1 TOJIYOI. TOKCHYHOCTH

12 p Y 12 "epens
apeHoB
I'enernyeckast CBSI3b YIJIEBOJOPOIOB

13 yr p ’ 13 menens
MIPUHAUICKANTUX K PA3IMYHBIM KJIaccaM
[Ipupo1HbIE NCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN Ia3 U NOMYTHHIE HEPTSIHBIE 14 nenens
ra3bl, He()Th U MIPOJYKTHI €€ MepepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOJOPOAOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 15 nenens
ra3bl, He()Th U IPOYKTHI €€ repepadoTKu
KourpoasHas pabora o paszaein

16 P p p y 16 menmens
«YTI€BOA0POIbD)
IIpenenspHble 0JHOATOMHEBIE CITUPTHI:

17 p p 17 wenens
METaHOJ 1 3TaHoJI. BomopoaHas cBs3b
MHOTr0aTOMHBIE CITUPTHI: ATHJICHIITUKOJIb U

18 18 menens
TJIUIEPUH
denoir: cTpoeHne MOJIEKYIIBI, (PU3UUECKHUE

19 p . yamL, ¢ 19 "epnens
1 XMMUYECKHUE CBOWCTBA, MPUMECHCHHE
Anpaeruasl: hopManbIerui 1

20 bop 20 "Henens
areTanpIerug. AneTox
OIHOOCHOBHBIE IIpeeIbHBIE KAPOOHOBHIE

21 p p 21 "enens
KHUCTIOTBI: MypaBbUHAs U YKCYCHAS
IIpaxtrueckas padora Ne 2. «CBoiicTBa

22 P P . 22 nenens
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBast U OJICMHOBAsI KUCJIOTHI, KaK

23 23 Henens

OpEACTAaBUTECIIN BBICHIUX Kap6OHOBLIX




KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBHE

24 "enens

25

CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIIOKHBIX

3¢upoB

25 Henens

26

XKupsr: rugponms, npuMeHeHue,
Ouooruueckas poJib )KMpOB

26 Henend

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimmne npeacTaBuTeNN: rI0K03a,
¢bpykTo3a, caxaposa

27 "uenensa

28

Kpaxman u nentonosa Kak IpupoHbie
MOJIUMEPBI

28 "Henens

29

KoHTpoabsHas padoTa 1mo pazaeny
«Kucmopocoeprkariye opraHHuecKue
COEIVHEHUD)

29 "Henens

30

AMWHBI: METUJIAMHUH U aHUJIMH

30 "wenens

31

[IpomexxyTouHas arTecTanus
(TECTUpOBaHUE)

31 "wenens

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHNYeCKUe COCIMHEHUS, UX
Oouonorudeckoe 3Hadenue. [lentumap.
benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

32 "wenens

33

OCHOBHBIC TIOHITUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUI

33 "enens

34

OcHoBHBIC METOJbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCIMHEHUH.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

34 »enens




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI U1 YYHEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OTpaHUUYCHHOM O0TBETCTBEHHOCThIO «JIPODA»; AkiinonepHoe
obmectBo «M3natensctBO «IIpocBemieHue»
* Xumus, 11 knace/ I'abpuensu O.C., OO1iecTBO ¢ OrpaHMYEeHHON 0TBETCTBEHHOCThIO «JIPODAY; AkiinonepHoe

O6IIICCTBO «HSJ]&TCJII)CTBO <<HpOCB€III€HI/I€»

METOAUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metonuueckoe nocodue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.T'abpuensin, U.I'.OctpoymoB, «O0m1as XuMus B TecTax, 3ajadax, ynpaxuenusx. 11 kmace» — M.: [Ipoda, 2023
rOJ.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIE U TPOBEpOYHBIC PAOOTHI K
yaeOHuKy». — M.: [Ilpoda, 2021 r.

4. O.C.T'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: Hactonbnas kaura ansg yuutensi». Yacts 1 — M.:

Hpoda, 2019 rogx.



5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura ans yaurensi». Yacts 2 — M.:
Hpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OcTtpoymoBa «3agaun o XUMHUH U cIOcOObI UX perieHus» - M.: «Zlpoday,
2021ron.

7. B.I'. lenucoBa «Xumus 11 knacc moypounsie miansl no yueOHuky O.C.I'abpuensina, I'.I".JIsicoBoii» - Bonrorpamy»
VYuurens 2018ro.

8. M.A.Ps6oBa, Y.FO.Hesckas, P.B.JIunko «Tectsl mo xumuun 11 kimace», - M.: Dx3amen, 2019r.

9. 9. O.C.I'abpuensn, N.I'.octpoymMoB «XUMHUUYECKHUI 3KCIIepuMeHT B 1kosie 11 kmacey»; - M.: ipoda. — 2019 rog.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
ehttp://www.chemnet.ru I'azeta « Xumus» u caiT A1 yuuTens «S uay Ha ypOK XHUMHI»
http://him.1september.ru Equnas komtekius LIOP: TIpeameTHas KOIEKIUSA « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI: XUMHEs. Koymekius

Poccuiickoro 0011eo0pa3oBaTesbHOTO nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoii


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/

http://www alhimik.ru Bcepoccuiickast omummnuaia IMKOJIBHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranudeckast XuMuUsi: 3JICKTPOHHBIH YUSOHUK JJIsi CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMUU: SJICKTPOHHBIH YISOHHK

http://www hemi.nsu.ru OTkpbITBII KOJUIEIK: XUMUS

http://www.chemistry.ru lucraniiioHHast OJIMMITHA/IA TI0 XUMHHU: TEJICKOMMYHUKAIIMOHHBIH 00pa30BaTe/IbHBINA TPOCKT


http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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