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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOHM BKJaJa B (OPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEeHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. (CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH WU
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBAThL MH(OOpPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4YaromMXCcsl TPUHATHIE MTPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHusi, IpU OMpeaeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaK  BaKHEHUIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ay U3y4eHUS
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPaKTUYECKOH KOMIIOHEHTE COJEpKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl pELIEHUS TPaKTUYECKUX 3a1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00y4JaronMXcs: CHOCOOHOCTH CAaMOCTOSTENILHO MPHOOPETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPKaHNUS;

¢dopmupoBaHUEe U pa3BUTHE Y O0YHAIOIIUXCS aCCOLMATHBHOTO M JIOTHYECKOTO
MBILUIEHUS, HAOII0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HANpaBICHHOCTH XHMHHU, €€ BaXXHOH POJM B PELICHUH TIIOOATBHBIX MpoOIeM
PaLMOHAJIBHOTO MPUPOAOIOIb30BAHNS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIECHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCTIOJIb30BAHUSl TIOMYYCHHBIX 3HAHUU Uil MPHUHATUS TPAMOTHBIX DEUICHUH B
CUTYaIlUSX, CBA3aHHBIX C XUMHUECKUMHU SBJICHHUSIMH.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAy4YHBIE
IPEMETHIY.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISl U3YYEHUsI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero oo1ero 0opa3oBaHus, COCTABISICT 68 YacoB.



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccupUKAIMK OpraHuYecKux BemlecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C 00pa3laMyd OpraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHWU psAAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJyYCHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTb



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

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl mepepadoTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C O0Opa3lamMu IUJIaCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienudss 1Mo YpaBHEHHIO XHUMHUYECKOM peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHplE OOHOATOMHBIE CIHUPTHL. METaHONI MW 3TAHOJN: CTPOCHHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHsle  COMPTHL. ODTWIECHIJMKOJIb W  TJMIEPUH: CTPOECHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

deHom: CTpOoCHHE MOJEKYJIbl, (U3MYSCKHE W XHMHYCCKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBUE.

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

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
nosiicaxapubl). ['Jroko3a — nmpocTeimmii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB W HMX MPEBpaICHUN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMcIeHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bblunciendss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 0OBEMAa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IpEeBpalleHU:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JUISI OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE TIOHSTUS: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJBI, TOJIE3HbIE UCKOTAeMbIE, TOILIIMBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHbIE M1 KOCMETUYECKUE Mpenaparhbl, MaTepHallbl U3
HCKYCCTBEHHBIX u CUHTETHYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XMMHNHU
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUSA
oOyyarolmuMuca MporpaMM CpeaHero oOmiero oOpa3oBaHus  (JTMYHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3pabOTKU TUJIAHUPYEMBIX pEe3yJbTaTOB OCBOCHUSI IMPOTPaMM CPETHEro OOIIero
00pa30BaHMUsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS INpeaMmeTa «XUMHsS» Ha YpPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE OOYyYaloIMMUCS POCCUHCKOM TI'pakJaHCKONM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEICTICHHIO;

HaJIM4YMe MOTHBALIMU K 00y4EHHIO;

L[EJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TPpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBaThCA B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPHUCYITUMHU [EIOCTHOU
CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJIMYUE IMPaBOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTH
LIEJIA U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUSA TIpeaMeTa «XUMUS» IOCTUTAIOTCS B
€IMHCTBE YYeOHOW W BOCHHUTATEIBHOW JESATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU U
ujeaJaMu pOCCUICKOro rpa’KJaHCKOro 00IeCTBa, IPUHATHIMU B 00II€CTBE HOPMaMH
M TOpaBWJIaMU [OBEACHHUSA, CIOCOOCTBYIOIIMMHU IpolieccaM  CaMOIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YUYaIOITIXCA.

JInuHOCTHBIE — pe3yJbTaThl OCBOGHHUS TpenMera «XHUMHS»  OTPAXKArOT
cOPMUPOBAHHOCTh OIBITA [MO3HABATEIbHOW U MNPAKTHUYECKON JAESITEIbHOCTU
oOyyaromuxcs 1Mo peaqu3alii MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
JaCTH:

1) rpa:KaaHCKOr0 BOCIMTAHMA

OCO3HaHHUsI OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

MpPEICTaBICHUs] O COLMAJbHBIX HOpPMax MW MpaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;



TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAHUU yUeOHBIX
IIPOEKTOB, PELICHUU y4eOHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOJIHEHUH XMMHYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOILICHHS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO AOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCJIEAYIOIIEM aHAIU3e
MH(}OpMaUKU 0 MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHONW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYalluH, CBS3aHHbIE C XMMUYECKUMU SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IIOBEICHHE U IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHME INOCIEICTBHN 3THUX
MOCTYTIKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHoro oOpa3a  JKH3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYEeCKOMYy U
MICUXUYECKOMY 3/10POBBIO;

cOoONIO/IEHNs TpaBuil 0€30MacHOro OOpallleHusi C BEIIeCTBAaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTW IMpaBWJ WHIUMBHIYAJIBHOIO M  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAaHMUSl TOCJEACTBUNA W HENPUATHS BPEAHBIX MNPUBBIYEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
JesITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AEATEILHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4aCTHE B PELICHUU MPAKTHUECKUX 3a]a4 COIUATbHOU
HAIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3audHOro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;



YBaXXEHHUS K TPYLY, JIOJAM TPyAa U pe3ybTaTaM TPYAOBOU NESITEINbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY  HMHIMBHUAYaJIbHOM  TpaeKTOPUU
oOpazoBanusi, Oyayrieit npodeccnn u peanu3anui COOCTBEHHBIX )KU3HCHHBIX TIAHOB
C Yy4€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XHUMHH, HWHTEPECOB W
noTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11€JIeCO00PAa3HOr0 OTHOUIEHUS K TMPHUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMAaHUS TJ00aJTBHOTO XapaKTepa »JKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCTOJIB30BaHUS JTOCTUKEHUN XUMUU TSI pEUICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOMIOTIB30BAHMUS;

AKTUBHOI'O HENPUATHUS IEUCTBUN, TPUHOCAIIUX BPE OKPYKAIOLEH TPUPOTHON
cpene, YMEHHUsI MPOTHO3UPOBATh HEOJArOMpUSITHBIE IKOJIOTUYECKUE MOCIEACTBUS
NpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsI Pa3BUTOIO 3KOJOTMYECKOTO MBILIJIEHUS, DKOJIOTHYECKON KYJIbTYPHI,
ONBbITA AEATEIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIOCOOHOCTH
U YMEHHS aKTUBHO MTPOTUBOCTOSITH UACOJIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUsl CHeUU(PUKH XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
GbOpMHpPOBAHMY PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
npencTaBiieHuss 00 OKpYXaroleM MHUpE KaK O €IWHCTBE NPUPOAbl M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHUHW MPoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYMMOCTU XUMUU JJIsl COBPEMEHHON ITUBUIIN3AIIUN:
B €€ TyMaHUCTUYECKON HAMpPAaBJICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUATbHOU KYJIbTYpHI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, TIHIIEBOM M  DKOJOTHYECKOMU
0€30I1aCHOCTH, B PAa3BUTUM MEIUIIMHBI, OOECTICUCHUH YCIOBUHN YCIICIIHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXKJAOTO UeHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUS  CYIIHOCTA  METOJOB
MO3HAHUS, WCIIOJNb3YEeMbIX B E€CTECTBEHHBIX HAayKaX, CIMOCOOHOCTH HCIIOIh30BaTh
NoJTydyaeMble 3HAHUS IS aHajdu3a U OOBACHEHUS SIBJICHUU OKPYXAIOIIETOo MHUpa U
MPOUCXOAIIMX B HEM M3MEHEHUM, YMEHUS JeaTh 00OCHOBAHHBIC 3aKIFOYEHUS Ha
OCHOBE HAay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbI0 MOTYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH  CaMOCTOSITEJIFHO — MCIONB30BaTh XUMHUECKHE 3HAHUS IS
peleHust MpooJieM B pealIbHBIX KU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTH K  HENPEpPHIBHOMY  00pa3oOBaHUIO U
caMo00pa30BaHUIO, K AaKTHBHOMY TIIOJIYYE€HHIO HOBBIX 3HaHUM 1O XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pasziIHuYHBIX cepax mnpodeccuoHambHOI
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yiabTaThl OCBOSHUS Y4YeOHOro mpeamera «XuMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHus MUPOBO33PEHUS 00yJarommuXxcs
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYyYHBIC ITOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAYyYHOM KapTHHBI MHpa W CHEeUU(PUKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, JHEPIHs, SBIICHHE,
MPOIECC, CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIEA0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Y4ueOHbIe JelCcTBHUS (ITO3HABaTEJIbHBIC, KOMMYHHUKATHBHBIC,
peryJIaTHBHBIE), oOecrnieunBaromye GopMUpoBaHue (PYHKIIMOHATIBHOW TPaMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUU 00y4YaroIIuXCs;

CIIOCOOHOCTh 00YYaOIIUXCSl MCIOJIb30BaTh OCBOECHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE  y4eOHBIC  JICUCTBUA B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMU.

OBaanenue YHHMBeEpPCAJIbHBIMH yueOHbIMH NMO3HABaTEJIbHbIMH
NeHCTBUSIMM:

1) 6a30Bble JIOrHYecKHUe AeHCTBHUSA:

CaMOCTOSTENbHO (POPMYJIMPOBATh U aKTyaIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

OMpEeNeNATh eI JeATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMHU LEJISIMU;

HCTOJIb30BaTh IPH OCBOCHUM 3HAHMN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICISITh XapaKTepHbIC MNPHU3HAKK TOHSATUH U YCTaHABIWMBAaTh HX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSITHS NI OOBSICHEHUS! OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHH JIUIS KJIACCHU(PUKAIMU BEIIECTB U XUMHUCCKUX
pEeaKLHnii;



YCTaHABIMBATh  MPUYMHHO-CIEJACTBEHHBIE  CBA3M  MEXKIY  HM3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCyXJAeHUs (MHAYKTUBHbBIC, JEAYKTUBHBIE, TIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTM M TMPOTHUBOPEUYUS B paccMaTpUBaEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJIENHU, MPEeOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
IpU peHIeHNH YYeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHbIE MOJCJIbHBIC MPEACTABICHUS JIJIsl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHII.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIA/IETh OCHOBAMHM METOJOB HAy4YHOTO MO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuui;

dbopMyIHpOBATH 1EJIM U 3aJ1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MMOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS
M OCHOBBHI g (OPMHUPOBAHUS THUIOTE3bl 1O TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQJCTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEJCHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOaTh 3a XOJO0M
npouecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIupoBaTh
0000IIIEeHNsT W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HUCCIIENOBATENBCKOW M IPOEKTHOU
JESITeIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB PpEUICHHUS TMPAKTUYECKUX 3a/ad, NPUMEHEHHIO pPa3IMYHBIX METOAOB
MO3HAHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBAThCS B  PA3IMYHBIX HUCTOYHHUKAX uHoOpManuu (HaAy4dHO-
NOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJIEpKaHusl, CIIPaBOYHbBIE TTOCOOUSI, pECYPCHI
WNurepHera), aHanu3upoBaTh HWH(DOpPMALMIO pPA3IUYHBIX BUIOB U (GOpM
NPECTaBICHUS, KpUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMynHpoBaTh 3ampOChl U MPUMEHATH PA3IMYHBIE METOJbI TPH TIOUCKE U
orbope wuHpOpMaNMK, HEOOXOMWMOW JUIsi  BBITIOJIHEHUS  Y4YeOHBIX  3aaad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BRIOUPATh ONTHUMANIbHYIO (hOpMY TIPEICTaBICHUS HHPOPMAITUN
(cxempl, TpaduKy, TUArpaMMBbI, TAOJIHIIB, PUCYHKH H JIPYTHUE);



UCTIONb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU padbOTe C XUMUYECKOU
uHpopMalelt: TPUMEHITh MeXInpeaMeTHble ((pU3MYeCKue U MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00peBHATYPhI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbI B XOJ€ AHAIOTa W/WIH
JMCKYCCUH, BBICKA3bIBaTh HUJIeH, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO
BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a71a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3yJIbTaTOB IO3HABATEILHON [EATEIHHOCTH,
MOJTyYEHHBIX CaMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJIHEHUHU
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOTHl MO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTo MPoeKTa u (HOPMYIUPOBATH BHIBOJBI 110
pe3ynbTaTaM TMPOBEAEHHBIX WCCICIOBAHUN MYTEM COTJIACOBAHUS TO3WIMKA B XOC
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJsTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIHHYIO
JeSTeNbHOCTh, oOmpeensss e€ Lead H 3aJadd, KOHTPOJIMPOBATb U IO Mepe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMpEAJIaraeMblii  alrOpuT™M JCUCTBUU  Mpu
BBITIOJIHEHUM Y4€OHBIX M  HCCIEOBAaTEIbCKUX 3ajlad, BbIOMpaTh Hauboiee
¢ (PexTUBHBIN CcMOCOO WX pemeHuss ¢ y4E€TOM TMOJy4YeHHs HOBBIX 3HAHUUA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMush OTPaKaroT:

chOpPMHUPOBAHHOCTh  NPEACTABICHHMM O  XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBL,
B (opMHpOBaHWUU MBINUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOJMMOW Il PEIICHUs MPAKTHUYECKUX 3ajad M HKOJOTHUYECKHU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJCHUE CUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATHS (XUMHUCCKUI 3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, XHMHUYECKasl CBSI3b,
CTpyKTypHasi (dopMmyna (pa3BépHyTas M COKpaliéHHas), MOJb, MOJSpHas Macca,
MOJISIDHBIH  O0BEM, YIJIEpOAHBIA CKENeT, (QYHKIMOHANbHAS TPyIIa, paauKal,



U30MEPHsI, U30MEPBI, TOMOJIOTUYECKHUM Psii, TOMOJIOTH, YIJIEBOAOPOAbL, KUCIOPOI U
a30TCOAEpKAIIUE  COCIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMs); TEOPUM M 3aKOHBI (TE€OpHsl CTPOCHHSA
opranudeckux BewmecTtB A. M. ByTtiiepoBa, 3aKOH COXpaHEHUS MAcChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXkalMe B OCHOBE MOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakTOIOTHYECKHE CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJYYECHUU M O€30MacCHOM
MCIIOJIb30BaHUU BA)XKHEWIINX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBJISATh XapaKTEPHbIE MPHU3HAKH TOHATHH,
YCTaHABIIMBaTh WX B3aUMOCBSA3b, HCIIOJb30BATh COOTBETCTBYIOIIHUE IOHATHUS MPU
ONMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHUYECKUX COECANHEHUI;

c(OPMUPOBAHHOCTh YMEHUH MCHOJIb30BaTh XHMHYECKYI0 CHUMBOJIHMKY s
COCTABJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) (popMyi
OpraHUYECKUX BEIIECTB U YPABHEHUI XUMUUYECKUX PEAKIUM, U3rOTABINBATH MOJEIH
MOJIEKYJ OpraHMYECKMX BELIECTB [MJis WUIIOCTPAIMM HMX XHUMHYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUM yCTAHABIMBATH MPUHAIJICKHOCTh H3YyYEHHBIX
OpraHMYEeCKMX BEIIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY
KJaccy/Tpynmne COeIMHEHUN (YIIeBOJOPOABI, KHUCIOPOA U  a30TCoAep Kallue
COCMHEHHUS, BBICOKOMOJICKYJIIPHbBIE COEIUWHEHMs), JlaBaTh UM Ha3BaHUS IO
cuctematndeckoii HomeHnkiatype (IUPAC), a Takke NpPUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OPraHUYECKUX BEIIECTB (PTWIEH, IPOMMIEH, AalEeTUJIEH,
STUJICHTJUKOb, TIUIEPUH, (GeHos, (opMaibIeTu], areTalbIerua, MypaBbUHAS
KHCJIOTAa, YKCYCHAsl KHCJIOTA, OJICMHOBAas KHMCIIOTA, CTEAPUHOBAs KHCIIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmai, HeJIII0J103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OMNPEAENATh BHAbBl XHMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

cOPMUPOBAHHOCTh YMEHHS TNPUMEHATh IMOJIOKEHUS TEOPUHU CTPOCHUS
opranndeckux BemiecTB A. M. bytiepoBa /st 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (pU3nyeckue
M XUMHYECKHME CBOWMCTBA THUIHYHBIX MPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIWJICH, alleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, dTUJICHTIUKOIb, TIUIEPUH, (PeHO,
aneTanbAeru]l, MypaBbUHAsI M YKCYCHasl KUCJIOTHI, TJIOKO3a, Kpaxmall, LEeJII0JI03a,
AMUHOYKCYCHAasl KHCJIOTa), HWILTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXJy HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX pEaKUMi C HUCHOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYT;



c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKU YTIEBOJAOPOIHOTO
ChIpbs (He(pTh, TPUPOJHBIN ra3, Yroyib), CHOCOOBI UX MEPEePadOTKU U MPAKTUUYECKOE
MIPUMEHEHUE TPOYKTOB NEPEPadOTKHU;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB
WM MIPOAYKTOB PEAKIIHN);

c(hOpMHUPOBAHHOCTh YMECHHUM BIIAJETh CUCTEMOM 3HAHWN 00 OCHOBHBIX METO/axX
Hay4YHOTO MTO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH MPU U3YYEHUHU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaO0/IeHnEe, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BaTh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISI IPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TMpaBHUJia MOJb30BAHUS XUMHUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpPYJIOBaHMEM, a TaKKe NpaBuja oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIHMSIMHU IO BBITOJHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yYMEHUM TUJIAHUPOBATH M  BBINOJHATh XUMHUUYECKUU
AKCIEPUMEHT (IIpEeBpalCHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJTyYCHHUE
ATUJIEHA U U3YYEHUE €r0 CBOWMCTB, KAUECTBEHHBIEC PEAKIIMU OPraHHMYECKUX BEILIECTB,
JieHaTypalys O€JIKOB IIPU HAarpeBaHUM, IBETHHIC PEaKIUU OEJIKOB) B COOTBETCTBUU C
IIpaBUJIaMHU TEXHUKH 0€30MacCHOCTHU MPU OOPAIEHUH C BEIIECTBAMU U J1a00paTOPHBIM
000py0BaHUEM, TPEICTABIATh PE3YyIbTaThl XMMUYECKOI'O SKCIEPUMEHTAa B (opMe
3alUCH YPaBHEHUM COOTBETCTBYIOIIUX peakiuuid ¥ (HopMyaupoBaTh BBIBOJABI Ha
OCHOBE ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(popManuIo, TMOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, UaTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
IeJ1eCO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B  IEJISIX
COXpPAaHEHHUSI CBOEr0 3J0pPOBbSI M OKPYXKAIOIIEH NPUPOAHON Cpelbl, OCO3HABATH
OTMAaCHOCTh BO3JICCTBUS HA KUBBIC OPTraHU3Mbl OMPEACIEHHBIX OPraHUuYECKUX
BEILIECTB, MOHUMAasi cMmbIca mokazarens [IJIK, moscHsAT, Ha mpumepax CrIoCOoOBI
YMEHBIIICHUS U MIPEJOTBPAIICHUS UX BPEIHOTO BO3/ICICTBHS HA OPTaHW3M YEJIOBEKA;

JUIsE OOy4YaroIIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: YMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHWS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUIL  CJIETIBIX W CIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3naueHuid JI. bpaiinms s 3amucu XMMHYECKUX

dbopmy.















IMNOYPOYHOE IIVIAHUPOBAHHUE 10 kaacc

Kosmuect
Ne Hara JJIeKTPOHHBIE
BO 4acoB
n/ Tema ypoxka B u3ydeH uupoBbie
ce
n KP IIP us o0pa3oBaTeJib
ro
HbIE Pecypehl
1. Teoperudeckne 0OCHOBbI OPraHUYeCKONH XUMUH 84
N . Bbubnmorexa [IOK
1 PEAMET 1 3HAUCHHE OPraHUMECKOH XUMHH, TPE/ICTABIICHHE O 1 0 0 https://myschool.e
MHOT000pa3uy OPraHUYECKUX COCINHEHHIA duru/
DJEKTPOHHOE CTPOCHUE aTOMa yriiepojia (OCHOBHOE U
2 BO30YKIEHHOE COCTOSIHMS).BaleHTHBIE BOBMOKHOCTH aTOMa 1 0 0
yriepozaa
XuMu4deckas CBsI3b B OPraHUYECKUX COCTUHCHUSX.
3 | MexaHu3Mbl 00pa30BaHUs KOBAIEHTHOM CBSA3H, CIOCOOBI 1 0 O
paspbiBa CBs3ei
4 Teopust CTPOCHHUSI OPraHUYECKUX COCTUHECHUN A. M. 1 0 0
bytneposa
Bunel n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
5 | DnektponHbIe 3QPEKTH B MOJIEKYIIaX OPraHMIECKHUX 1 0 0
COCIMHEHU I
6 [Ipeacrasnenue o kacCUPpUKALMKA U CUCTEMAaTHYeCKast 1 0 0
HomeHknatypa (IUPAC) oprannyeckux BeliecTs
7 Knaccudukanus peakuuil B opraHu4eckoi XuMuu 1 0 0
8 CucremaTu3anus 1 0000I1eHIE 3HAHUH 110 TEME 1 0 0
«TeopeTndeckre OCHOBBI OPraHUYECKON XUMHUN»
2. TlpegenbHbIe YIJIeBOAOPOALI 34
AJKaHBI: TOMOJIOTUYECKHH paJl, oOmmias hopmyina,
9  HOMeHKIaTypa U U30MEpPUSs, SIEKTPOHHOE U MPOCTPAHCTBEHHOE 1 0 0
CTPOCHHUE MOJICKYIT
10 Haxoxnaenue ankaHos B npupoze. CrnocoObl MOTy4eHUs U 1 0 0
MIPUMEHEHHE ATKAaHOB
[Mukmoankanel: o0mias popmyina, HOMEHKIATypa U U30Mepus,
11  o0coGeHHOCTH CTPOEHUS M XMMHUYECKUX CBOMCTB, CIOCOOBI 1 0 O
MOJIy4EHUs] U TIPUMEHEHUE
3. HempeneabHble yIJIeBOAOPOIbI: AIKEHbI, AJTKAIHEHbI, 9yq
AJIKUHBI
AJKEHBI: TOMOJIOTUYECKHH psl, oOmas hopmyra,
12 Homenknarypa, >JEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOESHHE 1 0 0
MoJiekya. CTpYKTypHasi ¥ IUC-TPAHC-U30MEPHsI AIKEHOB
13 du3nyecKre U XMMUYECKue CBOMCTBa ankeHoB. [IpaBuio 1 0 0
MapkoBHHKOBa
14 ITP Nel no teme "[lonydyeHue sTHiIeHa U U3yYEHHUE €TI0 1 0 1
CBOMCTB"
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AnkaaueHsl: cOnpsbKEHHbBIC, U30JIUPOBAHHbBIE,

15 1
KyMyJiaupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS

16 CnocoOsl mony4eHus: U IPUMEHEHHE aIKaIMEeHOB 1
AJKHHBI: TOMOJIOTUYECKUH psf, oOuiast popmyia,

17 womenknarypa, 5I€KTPOHHOE U TIPOCTPAHCTBEHHOE CTPOECHHE 1
MOJIEKYJI, (pu3nueckue cBoiicTa

18 XHWMHUYECKHE CBOICTBA alKMHOB. KauecTBeHHbIE peakluy Ha 1
TPOMHYIO CBSI3b

19 PelleHue 3a1a4: PacueThI MO YPABHEHHMIO XUMHYECKOH 1
PEaKIHH.
CucremaTtu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe

20 «HempenesbHbIe YIieBOAOPOIbI: AKEHbI, ATKaUECHBI, 1
QITKHHBD)

4. ApomMaTtuyeckue yriieBoJa0po/bl Sy

ApEHBI: TOMOJIOTHYECKUH psifl, 00mIas hopmya,

21 HOMeHKIaTypa. DICKTPOHHOE B MPOCTPAHCTBEHHOE CTPOCHUE 1
MOJICKYJT O€H30J1a U TOTYO0JIa, X (pU3MdecKue CBOIMCTBA.

22 XWMHYECKHE CBOWCTBA aPCHOB: PCAKIIUU 3aMEIIICHUS 1

o3  I'eneruyeckas CBA3b MEHKLY PA3THYHBIMU KIIACCAMH 1

YII€BOJAOPOIOB
PacuéTel 0 ypaBHEHUSAM XUMUYECKUX PEAKIIUN.
24 Cucremarusanus u 0000IIEHHE 3HAHUH 10 TEME 1
«¥Yriesoaopos!"
25 KP mo Teme "VYriaeromopoast"” 1
5 . IlpupoaHbie HCTOYHHUKH YIJIEBOAOPOAOB H HX 3
Y9
nepepadoTka.

26 | Ilpuponnsiii ra3. [lonyTHble HEQTAHBIE ra3bl 1
27  KameHHBIH yrojib U IPOAYKTHI €r0 NepepadoTKU 1
28 Hedtb u ciocoOsb1 €€ nepepadbotku. [Ipumenenne npoaykToB 1

nepepaboTKku HepTH
6. Cnuprsl. ®eHon 64
[IpenensHbIe OJTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUNA PSIIL,
29  o6mas GopMya, CTPOEHHE MOJIEKYJI, H30MEPHS, 1
HOMEHKJIaTypa, Kiaccudukanus, Gusud. cBoicTBa

30 | Xumuueckue cBOMCTBA MpeAETbHBIX OJHOATOMHBIX CIHUPTOB. 1
37  MHOroaTOMHbIE CIUPTHI: STHICHIINKONb U TIMIECPHH, HX 1

¢usnyeckre 1 XMMUYECKHE CBONCTBA
3p  PeHOI: CTpOCHHE MOTICKYJIBI, ¢u3nyeckue CBONUCTBA. 1
ToxcuuHOCTH heHoma

33 [IP Ne 2. Pemennie 3kCiepuMEHTANIbHBIX 33]1a4 10 TEME 1
«CrupThl U HEHOITBI»

34 Cuctemaru3zanus u 00o0meHue 3HaHui 1o TeMe «CIUpTHI. 1

Denony




7. Aabaeruabl H KeTOHbl. KapOOHOBBIE KHCJIOTHI.

104
Caoxnblie 3¢upbl. MbLia.
ATnbAeTHIBI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHMWITBHOM
35 | rpymmbl; TOMOJIOTHYECKUE PAABI, 00IIas GopMya, H30MEPHUS 1 1
HOMEHKJIATypa
36 AJberuapl ¥ KeTOHBI: (PU3UYECKUE CBOMCTBA; PEaKIIUU 1
MIPUCOEANHEHUS
37  Peakiuu okucIeHHS U KaueCTBEHHBIEC PEAKI[MHU HA aJlbIETH/IbI 1
38 OnHOOCHOBHBIE NIpeiEIbHBIE KAPOOHOBBIE KMCIOTHI: CTPOEHHUE, 1
M30MepHsi 1 HOMEHKJIATypa, (hu3ndecKue CBOMCTBa
39 XHUMHYECKHE CBOICTBA MpeeIbHBIX OJHOOCHOBHBIX 1
KapOOHOBBIX KUCJIOT
40 CrnoxHbie 3(UpPBI: TOMOJIOTUYECKUH psill, 00mIas Gopmyoa, 1
M30MepHsl © HOMEHKJIATypa
41 | Kupbl.Mpblia,KaK COJU BBICIIUX KapOOHOBBIX KHUCJIOT. 1
42 I1P Ne 3. Pemienue skcrieprMeHTaIbHbBIX 3a/1a4 110 TEME 1
«Kapb6oHnoBbie kuciaoTsl. ClI0KHBIE dPUPHDY
43 Pemenne pacuéTHbIX 3a7a4 Ha OIpeieJICHUE JJOIU BBIX0/1a 1
MIPOJYKTA PEaKUu OT TEOPETHUUECKHU BO3ZMOKHOIO
CucremaTu3anms 1 0000I1IeHIE 3HAHUN 110 TEME
44 «KapOoHUIIbHBIE COETMHEHMSI: aIb/IETH/Ibl U KETOHBI. 1
Kap6onossie kucnotsl. Crioxxknble 3¢upsl. Kupbi»
8. Yraesoabt 8u
45 OOmas xapakTepucTHka yriaeBojoB. Kinaccudukarms 1
YIJIeBOJIOB (MOHO-, M- U TIOJIUCAXAPHJIbI)

MoHocaxapuisl: HU3MYECKHE CBOWCTBA, HAXOKIEHHUE B
46 | mpupome. XMMHUYECKHE CBOWCTBA TIIIOKO3BI, €€ NPUMEHEHHE U 1
3HAYEHHUE B JKU3HEIEATEIHHOCTH OPraHU3Ma

47 Jlucaxapuipl: CTpOCHUE MOJIEKYI, XUMUUYECKHE CBOMCTBA, 1
HaxO0’KJICHHUE B MPUPOJIC U TIPUMEHEHHUE

48 [Tonucaxapuasl: cTpoeHUE MAaKPOMOJIEKYJ, GU3UIECKUE U 1
XUMHUYECKHUE CBOICTBA, TPUMEHEHUE

49 | IIP Ne4 "UccnenoBanue CBOMCTB yrieBoJ0B" 1

50 Pemenne pacuéTHBIX 337129 1O YPABHCHHUSIM XUMHUYECKHX 1
peakuui

51 CucremaTu3aius U 0000IIeHHE 3HAHUN TI0 TEME 1
«Kucnopoaconepkainiye opraHn4ecKue COeqMHEHUSD)

52 KP 1o teme «Kucnopoacoaep:kaiinre opraHndecKme 1
COEJIMHEHU S
9. AMMHBI. AMUHOKHCJIOTHI. besiku. 6u

53 AMUHBIL: KJTacCU(PUKAINSL, CTPOCHHUE MOJIEKYII, 00TIast
dbopMyIa, n3oMepusi, HOMEHKIIaTypa U (PU3NIECKUE CBOKWCTBA

54 | Xumuueckue cBOicTBa an(aTHIECKUX aMHUHOB 1




AMWHOKHCIIOTHI: HOMEHKJIATYpa U U30Mepus, GU3HIECKre

55 . 1 0 0
cBoiicTBa. OTAENbHbIE MPEICTABUTENN 0-aMHUHOKHCIIOT
56 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB 1 0 0
57 A3oTCoAeprKaIye reTepoMKINIECKUE COSAMHEHHUS. 1 0 0
HykiienHOBbIE KUCIIOTHI: COCTaB, CTPOCHHUE U OMOJIOTHY.POJIb
58 ITP Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a]1a4 110 TEME 1 0 1
«Pacnio3HaBaHue OpraHUYECKHX COEAUHEHHID»
10. BbicokomoJieKyJIsIpHbIE COeTUHEHUS 10u
OCHOBHBIE TIOHSTHS XUMHH BEICOKOMOJIEKYJISIPHBIX
59 | coeamHEHUWH M METOABI MX CHHTE3a — NOJIMMEPH3AIH U 1 0 0
TIOJTMKOHICHCAITUS
60 Ilmactmaccel. YTunuzaius u nepepadoTKa MaacTuka 1 1
61 OnacTomepsbl: HATypaIbHbII CUHTETHYECKUE KayuyKu. Pe3nna 1 1
62 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, CHHTETHUECKHUE.
[TonuMepsl cCeUATbHOTO Ha3HAUCHUS
I1P Ne 6. Pemienue skcnieprMeHTalIbHbBIX 3a/1a4 110 TEME
63 «Pacro3HaBaHue mIacTMacCc U BOJIOKOH 1 0 1
64 O06o0muIeHre M CUCTeMAaTH3aIIS 1 0 0
65 IloaroroBka K KOHTPOJIBbHOH padoTe 1 0 0
66 KP 3a xypc 10 kmacca 1 1 0
67 O0oO0mmeHne 1 0 0
68 | O6oOmenne 1 0 0
69 | PesepBHblil ypox
70 | PesepBHbIil ypox
UTOTO 70




YUYEBHO-METOJINUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumus / I'abpuensta O.C., Octpoymos W.I'., Cnankos C.A., AKunoHepHoe o01iecTBo
«M3natenpcTBO «IIpocBerieHne»

Xumus, 10 xknace/ IM'abpuensa O.C., OO1mEecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «JIPODA»;
AxkrmonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuey

* Xumus, 11 xknace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIbI IJ1s1 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocooure — 6a30BbIi ypOBEHb - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01as XumMusi B TeCTax, 3aavax, ynpaxneHusx.11 kmaccy
— M.: Ipoda,2023 .

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIE U
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTa 1151
yuurtens».Yacts 1-M.: JIpoda, 2019 rox.

5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA 15
yuurtens». Yacts 2 — M.: lIpoda, 2022 rop.

6. O.C.I'abpuensH, I[1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX PEIICHUSD)
- M.: «[Ipodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsie miaansl no yueouuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpany Yuurens 2018ros.

8. M.A.Ps60Ba, ¥Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9.9. 0.C.I'abpuensH, U.I'.octpoymoB «XuMHUECKH 3KcTIepuMEHT B 1ikose 11 kmacey; - M.:
Hpoda. —2019 rox.

NUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T"azera «Xumus» u callT s yuurtens «51 uay Ha ypOK XUMHUI»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KoJeKust « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBaTebHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast ouMInaa MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannueckast XUMUS: AJIEKTPOHHBIA YI€OHUK JJISI CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JIEKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JlucraniinonHas OJIMMITHA/IA 10 XUMHH: TEJIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHBII MPOCKT






