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MOSICHUTEJBHASA 3AIINCKA
[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs

pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNoXkeHul «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XHMHUU € Y4ETOM CHenu(pUKH HAYKHM XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW HUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMa — nipeaMeTa  «XUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUpOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU HU3yYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMHUU TNOJYYalOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mnpeameTe «XUMHsS» 0a30BOro 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» OOYyYarOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



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

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XHUMUU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUUCCKUX MPHUIOKEHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  HM3YYEHHs  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAaEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJieM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEKIMX 0a30BO€ 3HAaYEHUE MJis
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHMs XWMHHA KaK Ha YPOBHE OCHOBHOTO OOIIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKH 3PEHUsl TaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEISIMU W3Y4YEHUs Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOOUMBIX [UIsl NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

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

ajanrtanusi 00yJaromMXcsl K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEILHO MMPUOOpPETaTh HOBBIS
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

(GhOopMHpPOBaHUE U PA3BUTHE Y 00YYAIOMIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaroumxcss YOEeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJAC W CBOEMY 370pPOBBIO, a TakKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
4yac B HEJIEIII0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenmeT opraHMYeCcKOW XHWMHUHU: €€ BO3HMKHOBEHHE, PAa3BUTHE M 3HAYCHUE B IIOJYYCHUU HOBBIX BEILIECTB H
MatepuaaoB. Teopusi CTpOCHUS OpraHMYecKux coenauHeHut A. M. bytiepoBa, €€ oCHOBHbIEC MOJIOKEeHUA. CTPYKTypHBIE
dbopMyIlibl OpraHMYEeCKUX BemiecTB. ['omoisiorusi, uzomepusi. XHUMHUYECKAs CBSI3b B OPraHMYECKUX COCTUHEHUSIX —
OJIMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienre o KiIaccupUKAIMM OPTaHMYECKUX BemecTB. HomeHkiarypa oOpraHHYecKuX COCIMHCHUI
(cucTeMaTnueckas) U TPMBHAIbHBIC HA3BaHUS BAXKHEHIITNX MPEJICTABUTENICH KJIACCOB OPTraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUYEHHUs BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE C 00pa3liaMu OpraHUYeCKUX
BEILIECTB U MaTephallaMl Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJICHHE U OMUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHMYECKUX BEILECTB MPU HarpeBaHuM (IUIaBJeHUE, OOYTIMBAaHHUE U
TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUU psAA. MeTaH W 3TaH — NOPOCTEUIINE MPEACTABUTEIN AIKAHOB:
dbuznyeckrue W XMMHUYECKHE CBOWCTBA (pEakIMy 3aMEIICHHUS U TOPEHHUs), HAXOXIECHWE B MPHUPOJE, MOJyUeHUE HU
MIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psl. DTUICH U MPONUIEH — MPOCTEHIINE MPEICTABUTEIN aJIKEHOB:
bu3nYecKkue W XUMHYECKHE CBOHCTBa (peakmuu THIPUPOBAHHS, TaJOTEHUPOBAHMS, THUApaTalldd, OKHCISCHUS U
MOJIMMEPHU3ALINH ), TIOTyYCHUE U TPUMEHECHHUE.

Ankaauensl: OytaaueH-1,3 u MetwiOyTtagueH-1,3: CTpoeHHe, BaKHEWIME XUMHYECKUE CBOMCTBA (peakius
nonumepusanun). [lomydeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.



AJIKUHBI: COCTaB M OCOOCHHOCTM CTPOEHHMS, T'OMOJIOTMYECKUH pAld. ALETUIEH — NPOCTEHIINN MpeiCTaBUTENb
QJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKHEe M XMMHMUYECKHE CBOWCTBA (pEakUuu THAPUPOBAHUS, TaJOr€HUPOBAHMUS,
TUJIpaTalyiy, TOPEHUs), TOIyYeHHE U TPUMEHEHUE.

Apenbl. benson: cocTtaB, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (peaklUWW TaJOTeHUPOBAHUS U
HUTPOBAHUS), MOJIyYeHUE U MpPUMEHEHHE. Toayon: cocmas, cmpoeHue, uzuyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NodyueHue u npumeHnenue. TOKCHUYHOCTh apeHOB. ['eHeTHueckas CBS3b MEXAY
YTIEBOAOPOAAMM, IPUHAUICKAIIMMU K Pa3IUIHBIM KJIACCAM.

[IpupogHble HCTOYHUKH YIiIeBOIOpoAoB. Ilpupoanslidi ra3 u mnomyTHele HegTsHble Tra3pl. Hedpts u €€
npoucxoxaenue. CrocoObl mnepepaOoTku He(TU: TEpEeroHka, KPEKUHI (TEPMUYECKUN, KaTaTUTHYECKHUIl), TUPOJIH3.
[IponykTel mepepabOTKU HEPTH, UX NPUMEHEHHE B MPOMBIILIIEHHOCTH M B ObITy. KaMeHHBIN yroiab M MNPOAYKTHI €ro
nepepadoTKu.

OKCIIepUMEHTANIbHBIE METOJbl U3YUEHHUs BEIIECTB M HX IPEBPALLEHUI: O3HAKOMJIEHHE C 0OpasllamMy IIacTMacc,
KaydyKoB M  pe3uHbl, kojuiekuuu <«Hedpte» u  «VYroiap», MOAENMpPOBAHUME MOJIEKYJ  YIJIEBOJOPOJAOB H
raJjoreHONpPOM3BOHBIX, IPOBEICHUE NPAKTUYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
IPOAYKTa peakuy MO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHL. METaHO U ATAHOJ: CTPOEHUE, (DU3UUECKUE U XMMUYECKUE CBOMCTBA (peakuuu
C AKTUBHBIMU METAJNIAMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), NMpHUMEHEHHE. BOIOpOAHBIE CBSI3M MEXAY MOJIEKYJAMHU
CcrupToB. JIeMCTBHE METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKa.

MHoroatoMHbie CHOUPTBL. ODTUICHTIUKOIb M TIHIEPUH: CTpOeHHUE, (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBHE CO IIEJTOYHBIMU METaJUIaMH, KAaueCTBEHHAs peaklus Ha MHOIoaToMHble cnupthbl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeneHre rmmuepruHa u STUIIEHTJIMKOJIS.

deHoT: CTPOCHUE MOJIEKYJTBI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. TOKCHYHOCTH (eHomna. [Ipumenenue dpenona.

Anbneruabl U kemornvl. PopManbIerul, aueTalbIerul: CTpoeHue, GU3NIECKue U XUMUYECKHe CBOMCTBA (peakuuu
OKHUCJIEHHUS] 1 BOCCTAHOBJICHHU S, KAUECTBEHHbIE PEAKIIMH ), TIOJyUYEHUE U TPUMEHEHUE.




OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAasi KUCIOTBI: CTpO€HUE, (PU3nyeckue u
XUMHUYECKUE CBOMCTBa (CBOMCTBa, OOIIMe IJsi Kjacca KUCIOT, peakius 3TepuduKaiiu), MoTydeHHUE U NPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KHUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KApOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICHIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBHE.

Crnoxxuble 3(pUpBI KaK MPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['mapomm3 cioxkubiXx 3¢gupoB. Kupel. ['uaponus xupos.
[Ipumenenue xupoB. buongornyeckas poJib KUPOB.

VYrineBonpl: cocTaB, KilacCHU(pUKalMs YIJeBoJoB (MOHO-, AM- M Mojducaxapuibl). [Toko3a — mpocTelmmii
MOHOCaxapuja: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3MYECKMEe W XHUMHUYECKHE CBOMCTBa (B3aUMMOJCIHCTBHE C
rugpokcugom meau(ll), okucienne ammuadyHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIeHHE, OPOKEHUE TIIIOKO3bI),
HaxO0XXJICHUE B MIPUPOJIC, IPUMEHEHUE, Onosiorndyeckas poib. @otocunTe3. pyKTO3a Kak U30MEp TIIFOKO3BI.

Kpaxman u nesmiono3a kak npupoHbie noiuMepsl. CTpoeHHe Kpaxmalia v 1eJUTioN103bl. PU3nYecKkre 1 XUMUYECKUe
CBOICTBa Kpaxmaia (TUAPOJIN3, KAYECTBEHHAs PEaKIrs C HOI0OM).

DKCIEepUMEHTAIbHBIE METOJbI M3YUYEHHs BEIIECTB M WX IMPEBpaIlCHUI: MPOBEICHUE, HAOIIOJCHUE U OINHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE dTaHOJA
okcugom wmemu(ll)), MHOroaroMHBIX cnHUPTOB (B3auMoJeWCTBHE ThullepuHa ¢ Tuapokcuaom wmeau(ll)), ampnerunos
(okHCIIeHre aMMHaYHbIM pacTBOpoM okcuza cepedpa(l) u runpoxcugom menu(ll), B3aumopaeiicTBue Kkpaxmaia ¢ H0JI0M),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Breluncnenus 1Mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU
MIPOJIYKTa PEAKIIMHU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOTYKTOB PEAKIINN).

A30TcoiepKalllie OPraHun4ecKue COCTUHEHUSI.

AMUWHOKHCIIOTHI KaKk aM(OTepHbIe OpraHUYEeCKUe CoeUHECHUS. DU3NYECKUEe U XUMUYECKHE CBONCTBA aMUHOKHCIIOT
(na mpumepe runuHa). buonornyeckoe 3HaueHrue aMUHOKUCIIOT. [lenTub.

benku kxak mpuUpoTHBIE BEICOKOMOJIEKYIISIPHBIC coeAMHEeHUS. [lepBrudHas, BTOpUYHAsS U TPETHUYHAS CTPYKTypa OCIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUIPOJIU3, ACHATYpaIlisl, KaueCTBCHHbBIC PEAKITUU Ha OCIIKH.

OKCNepUMEHTAIbHBIE ~ METOJbl W3YYCHHS BEMIECTB W WX NPEBpAIlllCHUi: HAONIOJACHHE W  OIKCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpalKs OCIKOB MPU HAarpeBaHUU, IIBETHHIE PEaKIIMKU OCJIKOB.



BbicoKOMOJIEKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3AIINK, CPEIHAS MoJieKysipHas Macca. OCHOBHBbIE METOJbI CHUHTE3a BBICOKOMOJEKYJISAPHBIX COCIUHEHUUA —
MOJIMMEPHU3AITHS ¥ TIOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METObI U3YUYCHHs BEIIECTB M UX MPEBPAIICHUNA: O3HAKOMJICHHE C 00pa3iaMy MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peannsannss MEXNpEeIMETHBIX CBA3CH NPHU HW3yYEHUM OPraHUYEeCKOM Xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
WCITOJIP30BAaHUE KaK OOIIMX €CTCCTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHUH, SIBISIONTUXCSI CHCTEMHBIMU IS OTACITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO1mMe ecTeCTBEHHO-HAyYHbIE TOHSTHS: SIBJICHUE, HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES3,
KJaccuukanys, nepruoIuIHOCTb, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHNE.

dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIECKTPOH, MOJIEKyJa, SHEPTEeTHUCCKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHHME BEIIECTBA, PU3NUECKHUE BEIIMUYNHBI H CIUHUIIBI KX U3MEPCHHUS.

buonorus: kierka, opranm3Mm, Ouochepa, oOMEH BeEIIECTB B OpraHu3Me, (OTOCHHTE3, OHMOJOTHYECKH aKTHBHBIC
BelecTBa (OCNKH, YTIIeBOIbI, JKUPBI, DEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIC TTOPOJIbI, TTOJIE3HBIE UCKOTTAEMbIE, TOTLIUBO, PECYPCHI.

TexXHONOTHS: THUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAILHOTO TUTAHUS, MOIOIIME CPEACTBA, JECKAPCTBEHHBIE W
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

[INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYarOIIMMHCS MPOrpaMM CPEIHEro OOIIEero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeMETHBIM U MpeaMeTHbiM). HayuHo-meToauueckoil OCHOBOM [Uisl pa3pabOTKH



IJIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS IPOTpaMM CPEIHEro OOIIero oOpa3oBaHHSs SBISETCS CHCTEMHO-ACSATEIbHOCTHBIN
MOIXO,.

B coOTBETCTBHH € CHCTEMHO-AESATEIBHOCTHBIM TOJXOJAOM B CTPYKTYpE JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS
npeaMeTa « XMMHUS» Ha YPOBHE CPETHETO 00IIero 00pa30BaHus BBIJCICHBI CIIEIYIONTNE COCTABIISIIOIITHIE:

OCO3HAHWE OOYYAIOIIMMUCS POCCHMCKON TPaXTAaHCKOHW HWIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPE/IEIICHHUIO;

HaJIMYue MOTHBAIIMU K 00yUCHHIO;

[[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKJACHUN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
Tpaauuii 0a30BO HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOJCTBOBAThCA B CBOEU JEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMH LIEJIOCTHOM CHCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJIMYue MIPaBOCO3HAHUS IKOJOTHUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABHUTh IIEIU M CTPOUTH JKM3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B €IUHCTBE Y4EOHOM M BOCHUTATEILHOMN
JEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMHU, COLUUOKYJIBTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH M
uaeajaMi POCCHUUCKOTO T'PakIaHCKOTO OOIeCTBa, NMPUHATHIMKA B OOIIECTBE HOPMAaMH W TPaBHJIAMHU ITOBEJICHHUS,
CIIOCOOCTBYIOITMMH MpOoIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYJAIOIIUXCS.

JIngHOCTHBIC PE3yIbTAaThl OCBOCHHMS IpeAMETa « XHMHUS» OTpakaroT c(hOPMUPOBAHHOCTH OIBITA MO3HABATEIHLHOW U
MPAKTUYECKOHN JeATETbHOCTA 00YUYarOIIUXCs M0 peaIu3allui MPUHSITHIX B O0OIIECTBE IICHHOCTEHN, B TOM YHCJI€ B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUS O0YYArOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKCHHUS K 3aKOHY U IPABOTIOPSJIKY;

MPEJICTABICHUS O COITMAJIBHBIX HOPMaxX M IpaBUiIaX MEXJINYHOCTHBIX OTHOILICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NESITEIHLHOCTH MPU CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX U
MO3HABATEIbHBIX 3aJ1a4, BHITIOJIHEHUU XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI IPYTUX MPU aHATU3E Pa3TUUYHBIX
BUJIOB yUEOHOU IeITeTbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEUECTBEHHON XUMUH;



YBaXXEHUSI K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO
JOCTHDKEHHMSI HAyKd €CTh pe3yibTaT JUIMTENIbHBIX HAOMIOACHUM, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpeca W TIO3HABATCIHHBIX MOTHBOB B TOJYYCHUH W TIOCIHEAYIOIMIEM aHaiu3e HHPOPMAIMA O TEPEIOBBIX
JIOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3AHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMS IIEHHOCTEN 3I0pOBOr0 M Oe30macHOTO oOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI 0O€30MacHOro OOpaleHusi C BENIECTBAaMU B OBITY, MOBCEIHEBHOW JXWU3HH U B TPYJIOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI I[IEHHOCTH TMPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TOBEACHUS B CHUTYaIMsIX,
YTPOKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4e€0OHO-HCCIIEIOBATEIBCKON EATeTbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKH Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEeHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3yUEHHIO MpodeccHuidl pa3judHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIAYAJIBHOM TpaeKTOpUU oOpa3oBaHus, Oyayiied mnpodeccuun u
peanu3aiuy COOCTBEHHBIX KM3HCHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11eTIeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHMS TJ100aJIbHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUUYECKUX IPOIIECCOB HA COCTOSIHUE
MIPUPOTHON U COLUAIIBHOU CPELBI;

OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUSA JOCTH)KEHUM XUMHUHU JJI1 PEIICHUS BOIMPOCOB PallMOHAIBHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEMNPUATHS JIEUCTBUN, NPUHOCIIIMX BpPEN OKPYKAIOLIEH NMPUPOIHOW CPEAE, YMEHHsS NPOTHO3UPOBATH
HeOJIaronpUsTHBIC SKOJIOTHIECKHE TIOCIICICTBHS TIPEAIIPUHUMAEMBIX JeHCTBUN U IPEAOTBpAIIATh UX;

HAUIMYUS PA3BUTOrO SKOJOTMYECKOTO MBINUICHUS, YKOJIOTUYECKON KYJIBTYPhI, OIbITA JESATECIBHOCTH SKOJIOTUUYECKOU
HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSA MUMH B IO3HABATEIBHOW, KOMMYHHKATUBHOM M COLMAIBHON IPAKTHUKE,
CIIOCOOHOCTH ¥ YMEHHSI aKTUBHO ITPOTUBOCTOSITH UIEOJIOTUU XeMO(hoOouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPAKTUKU;

MOHMMAHUSl CHEeUU(PUKM XUMHUHM KaK HayKd, OCO3HAaHHUS €€ poju B (POPMUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKPY’)KAIOIIEM MUpPE KaK O €JUHCTBE MPUPOJAbI M YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHUCTHYECKOU
HaIpaBJICHHOCTH M Ba)XHOW POJIM B CO3JaHWU HOBOM 0a3bl MaTepUalbHOW KYJIbTYPhI, PEIICHUM TJI00AIBHBIX MPOOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPreTUUYECKOW, MHUILIEBOM M DKOJIOTMYECKOW OE€30MacHOCTH, B
Pa3BUTUM MEAUIMHBI, O0ECIICUCHUHU YCJIIOBHM YCHEIIHOTO TPYJa M AKOJOTHYECKU KOMGPOPTHOM >KM3HU KaXJOTO ujieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYIIHOCTM METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTU HWCIIOJIb30BaTh MOJydaeMble 3HAHUS JJIsl aHAIU3a U OOBSACHEHUS SIBICHUM OKPYKAIOIIEro Mupa u



OPOUCXOASAIINX B HEM H3MEHEHHMH, YMEHHUS JejaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS Ha OCHOBE HAay4yHBIX (DAaKTOB H
UMEIOLINXCS JaHHBIX C LEJIbIO MOITYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUYECKUE 3HAHUS ISl PELIEHUs] TPOOJIEM B pEasIbHBIX KM3HEHHBIX
CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENBCKON JEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIyYE€HUIO HOBBIX
3HAaHUU 110 XMMHH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TPyla B Pa3IMUHBIX chepax NpoPeCCHOHAIBHOMN NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa « XMMHUs Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus
BKJIIOYAIOT:

3HaQYMMBbIE Ui (DOPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUTMHAPHBIE — (MEXIPEIMETHEIC)
oOllleHay4YHbIE TIOHSTHUS, OTPAXAIOIIME IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJI0OB IO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBIEHHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOII0ICHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHBbIC JEWUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, DPETYJISTHUBHBIC), 00OECIECUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATILHOW TPAMOTHOCTH U COIIUATIBLHON KOMITETCHIIUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYArOIIUXCA HCMHOJb30BaTh OCBOCHHBIC MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MertanpenMeTHble  pe3yidbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMH  yUYEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJjiaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30Bble JJOruvyecKue JaeMcTBUsI:

CaMOCTOATENFHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNaTh UEIU IEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTAThI
JEATEIIBHOCTH C MIOCTABJICHHBIMU ETISIMH;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJICIATh XapaKTepHbIE MPHU3HAKU
MOHSATUN M yCTaHABIMBAaTh UX B3aMMOCBA3b, MCMOJB30BATh COOTBETCTBYIONIUE MOHATHUS JJISi OOBSICHEHUS OTIEIbHBIX
(GhaKTOB U SABJICHUI;

BBEIOMPATH OCHOBAHUS M KPUTEPHH JIJIS1 KJIACCU(DHUKAITNN BEIIECTB U XUMHUYECCKUX PEAKIIHIA;

yCTaHABJINBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3YyYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKJeHUs (MHIYKTUBHBIE, NEIyKTUBHbBIC, MO AHAJIOTHMH), BBISBIATH 3aKOHOMEPHOCTU U
POTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIMPOBATH BHIBOBI U 3AKITIOYCHHUS;

MPUMEHSTH B TPOIIECCe TIO3HAHUS, MCTIOIb3YEMbIE B XUMHUHA CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TPEoOpa30BhIBATh
MOJICITbHBIE TIPEACTABJICHUS — XUMHYECKUH 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYECKas (opMmysa, YpaBHCHHE XHMHYECKOM
peaKknmuu — TPH PEHICHUM Y4YEOHBIX ITO3HABATCIBHBIX M TPAKTUYSCKUX 3a/ad, NMPUMEHSATh Ha3BaHHBIC MOJCIHHBIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKIIHIA;

dbopMyIMpoBaTh 1AM W 3a7a4d  WCCIEAOBAHMS, HCIOJIb30BAaTh TIOCTABICHHBIE M  CaMOCTOSITCIIBHO
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS THUIIOTE3bI IO MMPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA,

BIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHHMS WM TMPOBEJACHUS  YUYCHHUYECKHX OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOIaTh 3a XOJOM MpOIEcca, CaMOCTOSATEILHO TIPOTHO3HUPOBATH €r0 pE3yJIbTar,
dbopMyIMpoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJbTAaTOB WCCICAOBAHMS, COCTaBIISATH
00OCHOBaHHBIN OTYET O MPOJEITAHHON padoTe;

MpUOOpETaTh OMBIT YUYEHUYECKOW HCCIIENOBATEILCKOW M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJIOB PCIICHUS MPAKTHYECKHX 3a/iay, MPUMEHCHHIO PAa3JIMYHBIX METOJIOB
TTO3HAHUS.

3) pabora ¢ unpopmaumeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMOpMaruu (Hay4qHO-TIOMYJsApHAs JIUTEpaTypa XHUMHUYECKOTO
Collep KaHMsl, CIPAaBOYHBIC MOCOOUWsA, pecypchl MHTepHeTa), aHaIM3UpoBaTh MHGOPMAIMIO PA3TMYHBIX BUAOB U (HOPM
MIPEICTABIICHUS, KPUTHUYECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;



(opMyIMpOBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(pOpMALK, HEOOXOAUMOH I
BBITNIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIIEHHOTO THUIIA;

IpUOOpEeTaTh OIBIT KCIIOJIB30BaHUS HMH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX ITOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeicTaBlieHUs UHPoOpManuu (CXembl, TpaduKkd, AUArpPaMMBI,
TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH $A3BIK B KayeCTBE CpPEACTBAa NpU paboTe C XUMHUYECKON HH(pOpMauuen: NPUMEHSATh
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCTIONIb30BaTh M MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU AeHCTBUSMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TE€Mbl B XOJ€ AMAJOra W/WIM JUCKYCCUH, BBICKa3blBaTh HJIEH,
(GbopMyIUpOBaTh CBOM MPEIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEJIOKEHHON 3a1auH;

BBICTYIIaTh C TPE3CHTAlMell pe3ylbTaTOB IMO3HABATENBHON JEATEIBHOCTH, MOJYyUYEHHBIX CAMOCTOATENBHO WIIN
COBMECTHO CO CBEPCTHHKAMHU MPU BBITOJIHEHUH XUMUYECKOTO DKCIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIeTOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajiu3allii Y4eOHOTO MPOoeKTa U (JOPMYIHPOBATh BBIBOJIBI IO pe3ysbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM MyTEM COTJIACOBAHMSI ITO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHa MHEHUSMHU.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENTFHO TIAHUPOBATH U OCYIIECTBISATH CBOIO TIO3HABATEIBHYIO JCSITELHOCTD, OTIPEeIiss €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh W 1O MEpe HEOOXOIWMOCTH KOPPEKTHPOBATh MpeajaraeMblii alrOpuTM JEHCTBUN TMPHU BHITTOJTHEHUH
y4eOHBIX U HCCIEIOBATENIbCKUX 3ajad, BHIOMpaTh Hanbosiee d(HPEKTUBHBIA CIIOCOO UX pEHICHUS ¢ Y4ETOM TOTyUCHHUS
HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHUX PEAKIHIX;

OCYIIECTBISTH CAMOKOHTPOJb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHAIM3a U CAMOOIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KVIACC



[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHnyecKkasi XuMHUsD» OTPa)KaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUA O XUMHUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMUU B TO3HAHWM SIBJICHUN TPUPOAbI, B (DOPMUPOBAHMHU MBIIIJIEHUS W KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHOHAIHHOU
IPAMOTHOCTH, HEOOXOIMMOM Ui pEelIeHUs] MPAKTUYECKUX 33]1a4 M IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKUNA DJIEMEHT,
aToM, DJIEKTpOHHAas O000JI0YKa aroMa, MOJEKYJa, BaJCHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJIIPHAsE Macca, MOJSPHBIA 00BbEM, YIJIEPOAHBIA CKEJET,
(yHKUHMOHATIBHAS TpyNIa, pajuKkai, U30MEpHsl, H30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI U
a30Tco/iepKalllie COEAUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNUA); TEOPUH U
3aKOHBI (TEOpHsl CTpOEHHs opraHuueckux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHUS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUA, JIeKAIMEe B OCHOBE ITOHUMAaHUSA
NPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBICHHH, ()aKTOJOTMYECKHE CBEJEHUS O CBOICTBAX, COCTABE, MOJYYEHUU U
0e30MacHOM HCIIOIb30BAHUH BAKHEUILIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESTEIbHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBJIATh XapaKTepHbIE TMPU3HAKU TOHSATHM, YCTaHABIWBATh WX B3aMMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIME TIOHATHS MPHU ONHMCAHWM COCTaBa, CTPOEHUS M IPEBpPALICHUN OPraHMYECKHX
COCJIMHECHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTaBJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMyJ OpPraHMYECKHUX BEIIECTB W YPaBHEHUN XUMUYECKUX PEAKIIUMH,
W3rOTaBIMBaTh MOJEIH MOJIEKYJ OPTraHWUYECKUX BEHIECTB JUISl WILTIOCTPAIMM MX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAIJICKHOCTh U3YYEHHBIX OPraHMYEeCKHUX BEIIECTB [0 UX COCTaBYy U
CTPOEHHUIO K OMNpEAEIEHHOMY KJacCy/TpyIie COeANHEHUI (yTiIeBOJOPOAbI, KUCIOPOA U a30TCOAEpkAIIUE COSCTUHEHUS,
BBICOKOMOJIEKYJIIPHbIE COCJMHEHHUs), JaBaThb UM Ha3BaHus 1Mo cucremarudyeckod HomeHknarype (IUPAC), a Ttaxxe
MPUBOJUTH TPUBUAIBHBIE Ha3BAHUSI OTACIbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, alleTUIEH, STUICHIJIMKOb,
rIUnepuH, (QeHos, (GopManbIeTHl, areTalbIeTH, MypaBbHUHAs KHUCIOTa, YKCYCHash KHCJIOTa, OJIMHOBAs KHCIIOTA,
CTeapMHOBAasI KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IeJUTI0103a, TJIUIKH);



c(OPMUPOBAHHOCTh YMEHHS OIPEACTATh BUABI XUMHUUYECKON CBSI3W B OPTaHMYECKUX COCTUHCHHSIX (OJUHApPHBIC H
KpaTHBIC);

c(OpPMUPOBAHHOCTH YMEHHS IIPUMEHSTH TIOJIOKEHUSI TECOPUH CTPOSHUSI OpraHndecKux BemecTs A. M. byTieposa st
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PM3UUYECKHUE U XUMUYCCKHE CBOMCTBA THUITHMYHBIX
NpEICTaBUTENICH pPa3TUIHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTHJIEH, IPOIWICH, alleTuieH, OyTanueH-1,3,
MeTHIOyTaaueH-1,3, OeH30J, METaHOJ, AITaHO], JTHICHTIUKOJb, TIUICPUH, (PEHON, areTanpAerdi, MypaBbUHAsS W
YKCYCHasi KHCIJIOTHI, TJIFOKO3a, Kpaxmal, LeJUTI0JI03a, aMHHOYKCYCHAasl KHCIIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUI C MCTIOJBb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUYHUKH YTJICBOJIOPOTHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI UX TIEPEPA0OTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKY;

c(hOpPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYMCICHHUS MO XUMUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIWYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HaHHUK 00 OCHOBHBIX METOJIaX HAYYHOT'O TO3HAHUS, UCTIOIh3YEMBIX
B XMMUU TIPU U3YyYEHUU BEIIECTB U XUMHUYECKUX SBJICHUUN (HAOIIO/IEeHHEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUS PEIICHU B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEMIECTBAMHU U UX MPUMCHCHHUEM;

chOpPMHPOBAHHOCTh YMEHUW COOMIOJATh TMpaBWjIa IIOJB30BAHUS XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
0o0OpyZ0BaHUEM, a TaKXKe IMpaBuUjia OOpalIeHUsT C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIUSMU IO BBIMOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHHPOBATH M BBITIOJHATh XUMUYCCKUN SKCIEPUMEHT (TIPEBPAIICHUS OPTraHUYCCKUX
BEIIIECTB MPU HArPEBaHUH, TIOJYUYCHHUE STUJICHA U U3YYCHHUE €T0 CBOMCTB, KAUeCTBCHHBIC PEAKIIMA OPTAHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB MPU HarpeBaHHH, I[BETHBIC PEaKIIMU OCIIKOB) B COOTBETCTBHHM C IIPABUJIAMH TEXHUKH O€30MAaCHOCTH
npu oOpamieHuy C BEHIECTBAMH H JIAOOPATOPHBIM OOOPYJAOBAHHEM, TPEJICTABISATh PE3yIbTaThl XHUMHUUYECKOTO
JKCIIEpUMEHTa B ()OpPME 3aMKCH YPAaBHEHHN COOTBETCTBYIOIIMX pEaKIui U (POpMyIMpOBaTh BBHIBOILI HA OCHOBE ITHX
PE3yNIbTATOB;



c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HMH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeZICTBa MAacCOBOM uH(popMannu, UHTEpHET U IpyTUX);

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUiia HKOJIOTHYECKHU 1EJIECO00Pa3HOT0 MOBEACHHUS B OBITY U TPYAOBOU
NEATETLHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBbI W OKPYXKAIOIIEH NPUPOTHOW Cpembl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI ONPEACIEHHBIX OPraHUISCKUX BEIIECTB, TOHMMAas cMbIc nmoka3arens [1/IK, moscHaTh
Ha IpUMEPaxX COCOObl YMEHBIIEHHUS U MTPEAOTBPALICHUS UX BPEIHOTO BO3/ICUCTBHS HA OPTaHU3M YeJIOBEKa;

JUIs OOy4YaloIIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHME TPUMEHATHh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO[aX MTO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL CTICTIBIX M CTA0O0BUISAIIMX 00YYaIOIMMUXCsl: YMEHHUE UCI0JIb30BaTh PEbe()HO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bpaitns nis 3anucu XuMuueckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpouabnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH

[Ipenmer oprannueckoit xumun. Teopus

11 CTPOEHHSI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3

Paspnen 2. Yriesoaopoanbl

2.1 [IpenenbHble yraeBOAOPOAbI — aJTKAHbI 2




59 HemnpenenbHble yriieBOJOPOIbI: aTKCHBI, 6
QJIKATUCHBI, aJTKIHBI
2.3 ApoMaTHYecKue yriieBOAOPO/IbI 2
24 [TpupogHBIE HICTOYHHUKY YTICBOJIOPOIOB U 3
UX TepepadboTKa
Hroro mo pazueny 13

Paznea 3. Kucaopoacoaepsxamue opranndyeckue coeIuHeHust

3.1 Crupter. @enon 3

3.9 Anbnerunpl. KapOOHOBBIE KHCIIOTHI. 7
' CioxHbIe 3UPHI

3.3 YrneBoabt 3
Htoro no pazneny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 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

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




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 YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
O. C. I'abpuensn, C.A. Cnankosa O. C. MeTtoguyeckoe Nocooue K yueOHUKY.

M.: lpoda , 2013

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



		2024-12-17T11:45:43+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 310 ФРУНЗЕНСКОГО РАЙОНА САНКТ-ПЕТЕРБУРГА "СЛОВО"




