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HOACHUTEJBHASA 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
dbenepabHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHETO OO0IIeTO 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNOXeHu «CTparerum 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 OOYUYAIOMIMXCA 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, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH LIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YPOBHE CpPEAHEro o0Iero oopa3oBaHusl CPeiICTBAMU 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 NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE 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 B3aMMOCBSI3H 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 W >KM3HU KaxkJI0oro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMU IEISIMH U TMPUHIUIAMU CPEIHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHUsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa
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 OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemecTB. CBeleHHUs 00 HU3ydyaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chOpMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHMs MEepBOHAYAIBLHbIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs W3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA
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 MPUMCHCHHH, a TAK)KE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U TMPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMBAThL 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 MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] 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
OOy4YaroNMXcsl MPUHATHIE MPOrPaMMON IO XHUMHHU 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 MHGOpPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CpeIHEero o0111ero 00pa3zoBanusi, Ipy ONpeeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKa HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHus OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIeHUs TTPaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHHUBEPCATbHOEC 3HAYEHWE IS Pa3IMYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C )KM3HECHHBIMH MTOTPEOHOCTSIMH, UCIIOIh30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIF0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIIOIB30BAHUS, TOTIOTHEHHSI SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TIOJIyYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEIICHWHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HEJECIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. 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 kinaccupukauu opraHndeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarepuajaMd Ha HUX
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, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN psAll. DTUIICH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [loaydyeHne CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUUYECKUE CBOMCTBA (peaKiuu TUJIPUPOBAHMS, raJOrC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



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

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

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lericTBHEe METaHOJIa M ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUe U XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbBIE PEAKLIMH ), TIOJyUYECHHUE U IPUMEHEHNE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTAaBUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

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

POJIb )KUPOB.



VYrneBonpl:  cocTtaB, Kjiaccu(UKalUs ~ yrieBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJICHCTBHE TJUIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

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

BbicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce ocCylIecTBISETCA uepe3 HCIOJIIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH(UKalUs, NepUOIUIHOCTh, HaOII0IeHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

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

buonorust: kierka, opranusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoynorus: MNHILEBbIE MPOIYKThl, OCHOBBI PAalMOHAIBHOIO IHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPAMM  CpPEIHEro oOIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). Hay4dHo-MeTonu4Yeckol OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBMM C CHCTEMHO-ACSATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HAJIMY1E MOTUBAIMH K O0YyUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIHOCOOHOCTh OOyYaronIuxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMMHU LEIOCTHOU
CHCTEME XMMHUYECKOT0 00pa30BaHMs;



HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOCHHUs IpeaMeTa «XHMHSI» JOCTUTalOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIIBHOCTU B COOTBETCTBUU C
T'YMAHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHUMCKOr0 Tpa)kIaHCKOIO OOIIECTBA, NMPUHATBIMU B OOIIECTBE
HOpMaMu U  TpaBWIAMM  TIOBEJIEHUS, CHOCOOCTBYIOLIMMHU  IpolLEeccaM
CaMOINO3HAHUsS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
O0yJaroITIXCsl.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHHA IpeaMeTa «XHUMHUS»  OTpaKaroT
C()OPMUPOBAHHOCTh ONBITA TIO3HABATENBHOM W NPAKTHUUECKOH JAESITEIbHOCTU
oOyuJaroluxcs Mo peajin3alvy NIPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U IIPABONIOPAJIKY;

IPEACTABICHUS] O COLMAIBHBIX HOPMax M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENbHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJbHBIX 3ajay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3IMYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAydYHOMY HAaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K MPOLECCY TBOpUECTBa B OOJACTHU TEOPUM U MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS] HAyKU €CTh pe3yjbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeECAa M II03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanu3e WHQOpPMaALMU O MEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;



TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE NOCIEACTBUU 3THUX
MIOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMUMAHUS IIEHHOCTEH 3M0poBOTO W Oe3omacHOTo o0Opasza KH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWJI O€30MMacHOT0 OOpaleHusi C BEHeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKOU
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHUU NPAKTUUYECKUX 3ajad
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MPOoOJeM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHUM XUMHUHU IS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIUX BPEI  OKPYXKAKOILIEH
MPUPOTHON Ccpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSTHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU



MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKY;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3aHUMU IEJIOCTHOTO
IPEACTABICHUS 00 OKPYKAIOLIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXPaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBHJIM3AlMM: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW poOIM B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJBTYphI, PEHICHUH I100aIbHBIX IpoOiieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHMMAaHHA CYIIHOCTH METOJOB
NO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NoJTy4yaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMs! SBJIICHUN OKpY’KaroIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHust npo6JieM B peabHbIX JKU3HEHHbBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON EATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3lIMyHbIX cepax mpodecCHoHaTbHOM

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yU4eOHOro MpenMera «XuMHus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlIeHayYHbIe MOHSATHUS, OTpaXKarolue
LEJIOCTHOCTh HAy4YHOW KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,



MPOIIECC, CUCTeMa, HAy4YHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
YHUBEpCAJIbHBIC yueOHbIEC JNEUCTBUS (TO03HABaTEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHHUBEPCAJIbHBIE yueOHbIE
JIEWCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3ynbTaTbl OTPAXarOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABaTEJIbHBIMM, KOMMYHUKAaTUBHBIMU U  PErYyJSATHBHBIMU
JNEUCTBUSMU.

OBaanenue YHHBeEpCaIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JIOrH4YecKre JeCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITIOCTABICHHBIMU LIEISMU;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKMA TOHATHM W YCTAaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUHU [UIsl KIAacCU(HUKAUMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyX AeHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJOTMM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakluy — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHSATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLIUMN.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peaxKLuii;



bopMyIMpOBaThH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MMOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI Ui (DPOPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTaT, (opMyIupoBaTh
000O0IIEHHS U BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YyIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEHICHUs] MPaKTUYECKUX 3ajlady, NPUMEHEHUIO Pa3InYHBIX
METO/IOB TIO3HAHUA.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOopM
MIPE/ICTABIICHNUS, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTH u
HEMTPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIMM, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEeOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMyIIbl, aO00peBUATYPHI, HOMEHKIIATYPY;

WCIIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEHl Pe3yNlbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpPOBATh BHIBOIbBI



[0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJACOBAaHUS IMO3ULUN B
XoJ1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

OBJiaieHre YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii  aJrOpUTM JACUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenMeTHble pe3yNnbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHUSI»
OTpaXxaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoasl, B (QOPMUPOBAHWUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBFHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUs MPAKTUUECKUX 3a/1a4
U 9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS! K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIArarOIIMEe IOHATHA (XUMHUYECKHH D3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
paaukan, U30Mepus, U30MEpbl, TOMOJIOITMYECKUHN psAJl, TOMOJIOTH, YTIJI€BOIOPO/IbI,
KHCIIOPOJ M Aa30TCOJAEpXALIUE COCAUHEHHUS, MOHOMED, IOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOECHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHUU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;



c(hOpMHPOBAHHOCTh YMEHHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHIMA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBIIMBaTh MOJIETM MOJIEKYJl OPTaHMYECKHX BEUIECTB I WILIIOCTPAIUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJIC)KHOCTh HM3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHUCJIOPOJA U a30TCOJIEpKaIne
COCIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COEJUHEHHS), J1aBaThb WM HAa3BaHUS IIO
cucremarnyeckoi HoMenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHAIHHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCIUHEHUAX (OJIMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, IPOIWIEH, alEeTHUJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepabOTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U



XUMHUYECKUX sBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M U JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMHM IO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBIMNOJIHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHMH, ITOTYUEHUE
OTUJIEHA W W3Y4YCHUE €ro CBOWCTB, KAUYECTBEHHBIC pPEAKIUU OPraHUYECKUX
BELIECTB, JCHATypalus OENKOB IpHU HArpeBaHUM, LBETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKA OE€30MAaCHOCTH MpU OOpalllEeHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IIEJIAX
COXPAaHEHMSI CBOETO 3[I0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAsi cMbIca mnokaszatens IIJIK, moscHiIT, Ha mpumepax CHocoObl
YMEHBIICHUS W IPENOTBPALICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CJIETIBIX M CJIAa0OBUIAAIIMX OOYYaIOIIUXCS: YMEHHE MCIOIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amvucu XUMHYECKHUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHuyecKkue coeuHeHus

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4eCKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
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[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b
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KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIU3 CIIOKHBIX

a¢upoB

26

27

28
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VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
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KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29
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32
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Ouosiornyeckoe 3HaueHue. [lentuapl.
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BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM Ccpefie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, H30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. bytnepoBa miis o0bscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTIIo3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONoJeHUE, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpaLICHUs] OPraHUYECKUX BEIIECTB [IPH HArpEeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
MPOAYKTa peakluy MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBbIE OPraHU3MbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnYecKkOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepuasioB. Teopus CTPOEHUS OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (QOpPMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
XuMuYecKasi CBA3b B OPraHMYECKUX COCJAMHEHUSIX — OJIMHAPHBbIE W KpaTHbIC

cs3u. [Ipencrasienne o kiaccuGpuKauy OPraHuIeCKuX BEIICCTB

Homenknarypa oprannyeckux COeIMHEHUN (cucTeMaTHdecKas) U TPUBUAIbHbBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC

2.2

ANKEHBI: COCTaB H CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! q)HSI/I‘{GCKI/IC A XUMHYECKHE CBOMCTBA
(peaKIII/II/I TUAPHUPOBAHUSA, TAJIOICHHUPOBAHUA, TUApATAWU, OKHCIICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psAll. ALETHIIEH —
NPOCTEHIIMIA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMS, THIPATALIUY,

TOpPEHMUSI ), TOJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (uU3MUECKHME M XMMHYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHEe CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), MOJIYyYEHHE WM NpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckas CBsI3b MEXAY YIJIEBOJAOPOJAMHU, MPUHAICKAIIUMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE
ra3el. Hedth u e€ mpoucxoxaenune. CriocoOsl mepepaboTku HePTH: MeperoHka,
KPEKUHT (TepMHUECKUI, KaTanuTudyeckuit), nuponus. IIpoaykTsl mepepaboTku
He(pTH, UX NPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromap u

MPOIYKTHI €r0 TIepepadoOTKH




Kucnoponcoaepxkaiiue opraHM4ecKue COeIMHEHUS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
u XUMHNYCCKUC CBOMCTBa (peaKI_[I/II/I C AKTHUBHBIMH METaJlllaMHU,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHue), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMHM CHUPTOB. J[elicTBME METAaHOJIA U 3TAaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIbL U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJllIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cHUpPThI). [leificTBue Ha opraHusm
yesioBeKa. [IpuMeHenne rauneprta u 3TUICHITIMKOIIA

@deHoJI:  CTpOEHUE MOJIEKYJbl, (U3MYECKHMEe U XUMHUYECKHME CBOICTBA.
Tokcuunocts ¢enona. [Ipumenenue penona

Anbnernasl 1 keToHbl. @opManbierus, aleTaibIeru: cTpoeHue, GU3ndecKue u
XUMHYECKHE CBOICTBa (peaKHI/II/I OKHCJICHUA U BOCCTAaHOBJICHHA, KaUCCTBCHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHUe

3.4

OAHOOCHOBHBIE Ipe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOCHUE, (pU3NUECKUe U XMMHUYECKHE CBOMCTBA (CBOICTBa, o0ImIMe 1J1s
Kjlacca KHCJIOT, peakius JSTepuuKanuu), I[OIy4eHHe U [pUMEHEHHUE.
CreapuHOBas ¥ OJIEMHOBAsl KUCJIOTHI KaK IPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

CnoxHbie 2(UpPBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
bu3nyecKre 1 XUMHYECKUE CBOMCTBA (B3aumoeiictere ¢ ruapokcuaom memu(ll),
OKHCJICHHEe aMMHa4HbIM pacTBOpoM oOkcuma cepedpa(l), BoccTaHOBIICHHE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIoruuecKas
poib. ®otocunres. @pykro3a kak u3oMep IoKo3bl. Kpaxman u mnemnono3a Kak
npupoaHble mojauMepbl. CTpoeHHe KpaxMmana W LeTojo3bl. Puznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaUeCTBEHHAs PeaKIis C HOJ0M)

A3oTcoepikalie opraHn4eckie CoeIMHEeHNs

4.1

AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHWYeCKHe coeAuHEHUs. DU3NUecKue H
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIIHIuHA). buomormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

benkn kak mpUpPOIHBIE BBICOKOMOJEKYJsApHBIE coenuHeHus. llepBuunasg,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHWMHYECKHE CBOMCTBa OEJKOB:

THAPOJIN3, ICHATYpaIusl, KAaYeCTBEHHBIC PEAKIIUK Ha OCIIKU




5 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

OCHOBHBIE IIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCD,

IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEPHU3AlINN, CPCAHAA MOJICKYJIApHAad

>4 macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MOJIMMEPHU3aLMsl U TIOJTMKOHAEH CAIHs
OKCIlepUMEHTAIbHbIE METOAbl M3YyYeHMsI BELECTB M HUX IMPEeBPALICHUN:
5.2 03HaKOMJIEHHE ¢ 00pa3LiaMu IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMaccC,

Kay4yykoB. [loirydeHne CHHTETU4ECKOT0 KaydyKa U pe3UHbI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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