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1. Oxkrsa0pbcknii 2024 rog



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpaMMBbl CpeaHero ooOmiero oOpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
@enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1Iel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXUT 3aBEepUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro o0IIero oopa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUHU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1enedl M NPUHIIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOT'O COCTaBa OKPYXAIOLEr0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KakJIoro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAa0OTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOIO BKJIIOUEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0Opa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  ripeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHU) U
OopraHu4eckoil xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHUW NPU NU3YYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKH MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 u 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUNA U TMPUKIAIHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IO3HABATEIBHOW U MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOILECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMBATHL MH(OOpPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, peNIeHUS WHTCIUICKTYalbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHMMAaHUS
bunocodhckux uaeH, TakuX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYECKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIYy HOBBIMH (akTaMU ¢ TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpodsiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4YaroMIMXCsl TPHUHATHIE MPOrPaMMON IO XUMHU TOJXOJbI K OIPEACICHUIO
CONlepKaHUs M TIOCTPOEHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHUCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JESITEIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAITH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa PAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU OMpeaeIeHUN
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HaIrpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3ydeHUs
MIpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMupOBaHWE CHCTEMBl XHMHUYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXKaT KIIIOYEBBIC TOHATHUS, (YyHIAMEHTAIbHBIEC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il TMPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKA IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B porpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp’KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIONIETO HE
HAabOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PCATBbHOU >KH3HU
JUTSL pEIIeHUS TPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMCIOIIMX YHHUBEpPCATbHOEC 3HAYEHWE IS Pa3U4YHBIX BHJIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MoucKa, aHanu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XHUMHH, a TakkKe JJI1 OICHKH C TO3MIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUarOIIHUXCS: CIIOCOOHOCTH CaMOCTOSTSIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTHH IS IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTOMYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHNE U PA3BUTHE Y 00YYAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HA0JF0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XUMHYECKOTO
9KCIIEPUMECHTA,;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAaIBFHOTO MPUPOIOIIOIE30BAHNS, TOTIOTHEHHSI SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TakK)Ke NPUOOPETCHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMW IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSMH.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpEeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBI».

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJelto), B 11 knacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. Te€Opus CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BelEecTB. ['omMonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPraHUYECKUX COCITMHEHUAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[TpencraBienue o kiaccU(pUKalMu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3y4YEHHUS BEIIECTB W HMX IPEBPAILCHHM:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHNE JEMOHCTPAILMOHHBIX ONBITOB IO MPEBPAILECHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, O0YTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeraH W 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXKIEHUE B TMPUPOJE, MOJIyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUN psii. DTUIEH U IPOIUJIEH —
OpocCTeiIlne NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALIIH ), TOITyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIIne
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEeHHE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHMS], FaJOTCHUPOBAHUS, THIPATALINH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U NMPUMEHEHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKM YIVIEBOXOPOAOB. IIpupoaHslii ra3 M NOMYyTHBIE
HedTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTkyu He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hedpte» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBECHUE NPAKTUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJHHECHUS

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOJIa U ATAHOJIA HA OPTraHU3M YEJI0BEKA.

MHoroaroMHsle  CIMPTHL. ODTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUICHIJIMKOIIS.

deHom: CTpoeHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
TokcuunocTh penosna. [Ipumenenue denoua.

Anpnerupl U Kemouwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYEHHUE U TPUMEHEHNE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KMCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuuKalus ~ yriaeBoAoB  (MOHO-, JU- U
noyiicaxapubl). ['oko3a — nmpocTeimuii MoHOcaxapu/l: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBa (B3aMMOJIECUCTBHE C
ruapokcusiom Menu(ll), okucienne ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie monumepbl. CTpoeHue Kpaxmaiia U
Heunoyo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUM:
IpoOBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CHHMPTOB, KaYE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TaHOJa
okcusmioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia C HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuéTHrie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHASs W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCNEpUMEHTANbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIIlCHUI:
HAOJII0/IEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEBpallCHU:
O3HAaKOMJIEHUE C 0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanust MexXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHUYEeCKON XMMHU B
10 xjacce OCyIIECTBISIETCS Yepe3 HMCIIOJIb30BaHUE KAk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH(UKalus, NepUOIUIHOCTb, HaOIIOIeHNE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpTraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BelliecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTaHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yslbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero o0pa3oBaHus (JUYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckold OCHOBOM  AJis
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI TNpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOIUE:

OCO3HaHUE OOYYAIOUIMMHCS POCCUWCKONW TIpa)KTaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JTHMUYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEN M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TMPHUCYIIUMH LEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XHUMHsD) JOCTHUTalTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENHHOW JEATEIHHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)KIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPa3BUTUSI U HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTU
00y4Jarommxcs.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPakaroT
C(OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TPAKTUYECKON JEATEIbHOCTH
oOyJaroluxcs Mo peaji3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
JaCTH:

1) rpasKaaHCKOr0 BOCIMTAHMA:

OCO3HaHUsI 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryMEHTHI IPYTUX MPU aHAIHU3€ PAa3IUYHBIX BUJIOB YI4EOHOM EATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAy4YHOMY HAaCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M [O3HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpMaLMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOoBOro u 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBWI 0e30MacHOro OOpallleHUs C BeIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIIMX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPHUATHUS BPEAHBIX NMPUBBIUEK (YymoTpeOaeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3yIbTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peann3arii COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHH XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPUSITHBIE IKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEIOTBpAILIATh UX;

HaJIMYUsl PA3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAaHUSl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYXKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHeHUS
MPUPOITHOTO PAaBHOBECHS;

yOeXXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpoOsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUM YCIOBUI
YCIEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjieHa
0OIIIECTBA;

€CTEeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh



NOJy4aeMble 3HAHUS JUIsl aHAIKM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
peleHus mpoOJieM B pealbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCUOoHaIbHON

JESATEIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble i1 (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uKky METOJ0B IO3HAHMS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTus, SBJICHUE,
mpoliecc, CUcTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COIIMAIILHOM KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUEC YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJorMUYecKue aeiicTBHS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C OCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHMU NPUEMBI JJOTMYECKOTO MBINIJICHHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHUYCCKOU
peakiuu — MpU PEIICHUU YUYEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMI.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BONPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
0000IIIEHUS W BBIBOJABI OTHOCHUTEILHO JOCTOBEPHOCTH PE3YIhTAaTOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIIbBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOUYHMKAX uWHPoOpMauuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO TUIIA;

puOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TPUMEHATh MEXKIpeaMeTHbIe ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOI TEMBI B XOJI€ AUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3ybTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIIHHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaqn3alid y4eOHOro MpoeKTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OMpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TpejlaraéMblii  aJIfOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj]ady, BbIOUpaTh Haubosee
3¢ (}eKTUBHBIN Ccrnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBJIICHUU



npupoAsl, B  (QOPMUPOBAHMM MBIIUIEHUS W KYJbTypbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI PsAZl, TOMOJIOTH, YIJIEBOJIOPOBI,
KHCIIOPOJ M a30TCOJEpXKAIIME COEAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEAECHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE IMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTraHUYECKUX COEIMHECHMIA;

c(OpPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI WILTIOCTPAIlUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCIWHEHUS), JaBaThb KM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KACJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00BbICHEHUST 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MaCChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH pa3IMYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, areTaNbIeTH, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAs KUCJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIIE€BOIOPOIHOTO
Chlpbs (HE(Th, NTPUPOAHBIA Ta3, Yroyb), CHOCOOBI HMX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MEpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEIIIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIIOACHNE, N3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITPaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHiIa OOpaIlEeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAaHUPOBATh M BBIMOJHATH XUMHUYCCKHUU
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMUU OPraHUuYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NPH HArpeBaHWU, I[BETHBIC PEaKIuu OCIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TIpU OOpaIlleHUH C
BCIIECTBAMH H JTAOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucCu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  AKOJOTHYECKHU
11eJ1eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MNPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
N http://school-
1.1 CTPOEHHUS OPTraHUYECKUX COCAMHEHUN A. 3 0 0 .
collection.edu.ru
M. bytneposa
Uroro no pazneny 3
Pasnen 2. YraeBonopoast
http://school-
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI 2 0 0 .
pedt yr AOPOL collection.edu.ru
29 HenpenenbHbie yrieBogopoOIbl: aaIKeHbI, 6 0 1 http://school-
’ aJIKaJyeHBbI, aJJKMHBI collection.edu.ru
http://school-
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 0 0 .
p yr. AOPOI collection.edu.ru
24 IIpupoaHBIE ICTOYHUKH YIIIEBOJOPOIAOB U 3 1 0 http://school-
' UX mepepaboTka collection.edu.ru
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
http://school-
3.1 Cnuptsl. denon 3 0 0 .
collection.edu.ru
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 0 1 http://school-

Cnoxxnbie d(UpPBI

collection.edu.ruQ



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru0/

http://school-
33 VrieBoasl 3 1 0 _IM
collection.edu.ru
Hroro no pazgeny 13

Pa3znen 4. A3oTconeprxkaiye opraHudecKkue coeIuHeHus

http://school-
4.1 AMUHBI. AMUHOKHCIIOTEL. benku 3 0 0 //S.C o0
collection.edu.ru
Hroro no pazneny 3

Paspnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUS

http://school-
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0 S.C o0
collection.edu.ru
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudposLIe
Tema ypoka Konrtpoabnbie IIpakTnueckue A op
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[IpenmeTt opranuyeckoil XuMuu, e€ http://school-
1 1 0 0 .
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUEHHUE 05.09.2024 @ collection.edu.ru
Teopus cTpoeHns OpraHM4eCcKUX htto://school
. . http://school-
2 coenunennii A. M. byrnepoga, eé 1 0 0 12.09.2024  collection.cduru
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccuukanum
OpraHn4eckux BemiecTs. Homenkmarypa http://school-
3 1 0 0 :
(cucTemaruyeckasl) U TPUBHUAIbHbIE 19.09.2024  collection.edu.ru
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 http://school-
TOMOJIOTUYECKHUU ST 26.09.2024 = collection.edu.ru
5 MeraH u 3TaH — npocTenIne 1 0 0 http://school-
MIPEICTaBUTENH aJIKaHOB 03.10.2024  collection.edu.ru
. . http://school-
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 0 0 10.10.2024  collection.edu.ru
OTHIIEH W IPOIHJIEH — MPOCTENIINE http://school-
7 1 0 0 .
NIPECTaBUTENN ATKEHOB 17.10.2024  collection.edu.ru
g [TpakTuyeckas padora Ne 1. «ITomyuenue ) 0 1 http://school-
ATUJICHA U U3YYEHUE €r0 CBONCTBY 24.10.2024 = collection.edu.ru
9 Ankanuensl. byranuen-1,3 u | 0 0 http://school-
Metunoyranuen-1,3. [lonyuenue 07.11.2024  collection.edu.ru
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

http://school-

10 FOMOJIOfI/I‘-IGfKI/Iﬁ psa. AueTuiaeH — 14.11.2024  collection.edu.ru
MIPOCTENIINNA TPEICTABUTEND aJIKUHOB

1 Brruuciienus mo ypaBHEHHIO XUMUYECKON http://s.chool-
peakinn 21.11.2024  collection.edu.ru

12 Apensl: 6eH3011 1 TOIY0J. TOKCHYHOCTD http://school-
apcHOB 28.11.2024  collection.edu.ru

13 I'eneTnyeckas CBsI3b yIriieBOJOPOAOB, http://s.chool-
IIPUHAUIEKAIUX K Pa3JIMYHBIM KJIaccaM 05.12.2024  collection.edu.ru
[IpupoiHbIE HICTOYHUKH YIIJIEBOJIOPOIOB: httos//school-

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC 12.12.2004 _p—collection.e duru
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE UICTOYHUKH YIIJIEBOIOPOOB: hitor//school.

15 MPUPOHBIN ra3 U MOMyTHbIE He(TIHbIE 19.12.2024 _p—collection.e duru
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 KonTponbhas pabora no paszaeny http://s.chool—
«YTIeBoaopoab» 26.12.2024 = collection.edu.ru

17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: http://s.chool-
METaHOJI U 3TaHOJI. BosopoaHas CBs3b 16.01.2025 @ collection.edu.ru

18 MHOroaToMHsbI€ CIIUPTHL: STUICHITIMKOJIb U http://s.chool-
TIIULEPUH 23.01.2025  collection.edu.ru

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE http://s'chool—
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE 30.01.2025  collection.edu.ru

20 Anpaerunsl: GopManbaeTu U http://s.chool-
aneTranbaerul. AueToH 01.02.2029  collection.edu.ru

71 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE http://school-
KHUCJIOTBI: MypaBbUHASI U YKCYCHAas 08.02.2029  collection.edu.ru
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[Tpaktuyeckas pabora Ne 2. «CBoiicTBa

http://school-

22 :
pacTBopa YKCYCHOM KHCIIOTBI» 15.02.2029  collection.edu.ru
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK httne//echool

p://school-

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX 22022029 collection.edu.ru
KHCJIOT
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX http://school-

24 . .

KHCJIOT, X MOIOIIEee JeHCTBHE 01.03.2029 | collection.edu.ru
Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE httor//school
p://school-

25 KapOOHOBBIX KUCIOT. ' MAPONIN3 CIOKHBIX 08.03.2029  collection.cduru
a¢upoB
JKupsr: runponns, NpuMeHEHHE, http://school-

26 .
OHMOJIOTYecKast POJib )KUPOB 15.03.2029 = collection.edu.ru
VYrneBoabl: cocTaB, KiaccuPUKaIus. I

i : http://school-

27 Baxneriuve npencraBuTeNnu: riroKo3a, 05.04.2009  collection.eduru
¢bpykTo3a, caxaposa
Kpaxmai u nemirono3a Kak NpupogHbie http://school-

28 .
MTOJIMMEPBI 12.04.2029  collection.edu.ru
Kontponbnas paboTa mo pazaery hitos/fschool

p://SCNO0I1-

29 «Kucnopoaconepsxaiiyue opraHu4ecKue 19.042029  collection.cdu.ru
COEIMHEHUS»

. http://school-

30 AMWHBI: METHJIAMUH U aHWJINH 26042029 collection.eduru
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC httos//school

p://school-

31 OpraHUYECKUE COCANHEHUS, UX 03.05.2029  collection.edu.ru
ouonornyeckoe 3HaueHue. IlenTuab

30 benku kak npupoaHsie http://school-
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 10.05.2029  collection.edu.ru

33 OCHOBHBIE OHATUS XUMUHU http://school-
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BBICOKOMOJICKYJISIPHBIX COCTMHEHHI 17.05.2029  collection.edu.ru
OcHOBHBIE METO/IbI CHHTE3a hitos//school
o p://school-
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 24.052000  collection.oduru
[lmactmaccel, kKayuyyku, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB 10 34

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
xumus 11 knace Pymzutuc I'.E., ®enpaman @.I'. MockBa, n31aTebCTBO

"IIpocsenienue".

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metoauyeckoe nocooue no yueonuky Pymsutuca I'. E.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru






