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MOSCHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpEeIHEro oOIlero ooOpa3oBaHUs
pa3paborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBPHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbXx B  DeaepalibHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUS B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yduebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHWS U TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOrO o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OO0Iero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUIEHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
obOpazoBaHus copepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IMUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
pacCcMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckorl XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 xkmaccoB
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKH W IPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3U XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO03HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEelIEeHUs HWHTEIEKTYalbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera «XHUMHsSD» ~ JAHHOTO  YPOBHS  M3YYEHMSI OpPUEHTHUPOBAHO  Ha
dopMupoBaHUEe y 0O0YyYaroIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM SKCHEPUMEHTA U
pelIeHHsT TNPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaK)xe MpoOJieM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JCSATENbHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Yy4YEHUs NPEeIMETa HaIlpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACICHUIO LEIIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMU H3y4Y€HUs MpeaMera
«XuMHus» Ha 6230BOM YPOBHE SIBIISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOUW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHUE M MOHHMAHHE CYLIHOCTH JOCTYITHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e30macHOro 0OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopasoanusi. CerogaHs B
OpernoJlaBaHu  XUMUM B OOJIbIIEH  CTENMEeHH OTHAETCA  MPEANOYTEeHUE
NPAKTUUECKONM KOMIIOHEHTE COJep)KaHUA OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEIbHON OpraHMU3aliy, BIAACIOIIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMU aKTHUBHOTO TOJIYYEHHUs 3HAHUW U NPUMEHEHUS UX B PEaJbHON >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBsa3u ¢ 3TUM npu M3ydYeHUM MpeaMeTra «XUMHUs» JIOMHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolUXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHECHUEM;

dbopmupoBaHUe y O0OyYarolUMXCsi KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpoOjeM, oUCKa, aHaln3a U 00paboTku MHGpOpMAaIUH,
HEOOXOJUMBIX I TPUOOPETEHMsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHHMAeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe Ui OLEHKU C TMO3ULUU
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTaHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOTIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroummxcs yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepekHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.

B yueOnoM mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON obnactu «EcrecTBEeHHO-HAy4HBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
4ac B HEJCIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TToI0)KeHHI. CTpyKTYpHBIE (hOPMYIIbI
OpraHMYeCcKUX BemecTB. [omonorusi, wu3zoMepus. XuMHYecKas CBSI3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMaThueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECCTB, HAOIIOJICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, uU3NUESCKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHUpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKAa, KPEKUHI (TEpMUYECKHI, KaTaJuTHYecKuil), nuposn3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUH).

Kucsopoacoaep:kamniue opranHndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [[elicTBUE MeTaHOJIa U ATaHOJIa HA OPTraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne rimuuepruia U STUIICHTITUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCcH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugaoM Mmeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMIICPUHA C
ruapokcuom meau(ll)), anprernnoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3lammomeicTBHE Kpaxmayia ¢ HOIOM),
pOBEJICHUE MPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHSsl, aHaJlu3, CUHTE3, KJIacCH(pHUKaIus, NepPUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKNE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE TMPOIYKTHl, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpe/METHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNabTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOTIO3HAHUS, CaMOPA3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcsi Mo peaar3arii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUXKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTUYECKUX MpOoOJieM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPENOTBPALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IE€JIOCTHOTO
npeacTaBiieHusl 00 OKpyKalolleM MHpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJAaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodheccuoHaTbHOM
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICUCTBUS B IO3HABATEIILHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPUH IS KJIacCH(PUKAIIMKM BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHUE XUMHYECKOU
peaklMy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKOM uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0JI€ JUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  WaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHFHO BBITTOTHEHUS TIPEIJIOKCHHOH 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alui y94eOHOro MpoeKTa U POPpMYyIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUN DJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHCIIOPOJT W A30TCOJCpIKAIIUE COCAMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCTMHEHUS); TCOPUH M 3aKOHBI (TEOPHS CTPOCHUS
opranmdeckux BemniecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XHMHH; MHPOBO33PCHUYECKHE 3HAHWSI,
JeXalnue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH W
0€30MacHOM WCITOJI30BAHUN BAXXHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN ACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMICAaHUH COCTaBa, CTPOCHHMSI ¥ MIPEBPAIICHUI OPTraHNYECKUX COSTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpylnme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCIMHCHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHHWs), JaBaTh MM Ha3BaHUS TIO
cucteMatnueckorr HomeHkimarype (IUPAC), a Takxe NMpUBOAWTH TPUBUAIHHBIC
HA3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHol, GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTBI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIUX XHMUYECKHX PEaAKIHUil ¢
UCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(pTh, NPHUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XHUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyAod M J1abopaTOpHBIM OOOpYIOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIITOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
undopmaruu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBbl OMNPENACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAIICHUS WX BPEIHOrO0 BO3JACHUCTBUSL HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOY4YaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBOAOPOABl — aJTKAHbI 2
59 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 [Ipenmert opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coenuneHnii A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranudeckux BeuiectB. Homenknarypa 1
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUN PSIJT
5 Meran u 3TaH — NpocTeuIIre 1
MPEACTAaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1
7 DTUJICH U TPOMUICH — MPOCTeHIme 1
MPEACTaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «[Tonyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1

CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psAll. ATIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIiI€BOJAOPOIOB,
MPUHAIISKANIUX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

26 Kuper: ruaponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxneiimme npeacTaBuTeIN: TIIOK03a,
¢bpykTO3a, caxapos3a

28 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCITUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHWYECKUE COCAMHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentuapt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

33 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJICKYJISIPHBIX COeTUHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






MynumunagsHoe Or0KEeTHOE 001Ie00pa30BaTeIbHOE YUPEIKICHNE
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HezamaeBckoro MyHHIIMTIAIEHOTO 00pa30BaHuUs
HoBomnokpoBsckuii paiioH

YTBEPXJIEHO
pELIeHUE TTeICOBETA MPOTOKOJI No
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Hupexrop MBOY CONI Ne 15

M. A. Xpucrodopon

PABOYAA ITPO'PAMMA

I[To xumum

Crynens o0y4eHus, K1acchl: OCHOBHOE 001ee 00pa3zoBanue, 11 kinaccol
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VYuurens IlerpakoBa Onbra BiagumupoBHa

[Iporpamma pa3paboTaHa B COOTBETCTBMM C OCHOBHOM 0Opa30BaTeIbHOM

porpaMMbl OCHOBHOTO 00111ero oopazoBanuss MBOY COILL Ne 15, yrBep:xkaeHHO
npukazom MBOY COII Ne 15 Ne 87 ot 26.06.2015 rona



1. [lmanupyemMbl pe3yabTaThl

JlesTenpHOCTh 00pa30BaATEIIBHOTO YUPEXKACHHS 001mero oOpa3oBaHus B OOYYCHHUH XUMHU B

cpenHeil (MOJIHOM) IIKOJNE AODKHA OBITH HampaBlieHa Ha JOCTIDKEHHE CIEAYIOUIMX JHYHOCTHBIX
pe3yJ1bTaToB:

B IICHHOCTHO-OPUEHTALIMOHHON cdepe — BOCIMUTaHHWE UYYBCTBA T'OPJOCTHU3a POCCHICKYIO
XMMHUUYECKYIO HAyKy, TYMaHU3Ma, LEIeYCTPEMIIEHHOCTH;

B TpynoBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HajbHEHIEH 00pa3oBaTelbHON
TPacKTOPUH;

B II03HABATENBHOM cepe — yMEeHUE YIPaBIsATh CBOCH MMO3HABATEIBHOM EATEIHLHOCTBIO.

MeTaHpeﬂMeTHBIMI/I pe3yjibTaTaMUu OCBOCHUSA BLIITYCKHUKAMU OCHOBHOM IITKOJIBI nporpamMmmsl 110
XHUMUU ABJIAKOTCA:

® JCIIOJB30BAaHUC YMGHI/Iﬁ W HABBIKOB pPa3JIMUHBIX BU0B MIO3HABaTEIbHOU ACATCIIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOIOB IO3HAHHUS (CHCTEMHO-WH(OPMAIIMOHHBIN aHaIu3,
MOJICIIMPOBAHUE) ISl H3YUCHUS PA3ITUIHBIX CTOPOH OKPY)KAIOIIeH JeHCTBUTEILHOCTH;

® UCMOJb30BAHHME OCHOBHBIX HHTEJUIEKTYaJbHBIX OIEpauuii: (GopMynupoBaHHE THUIOTE3,
aHallM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHWEe, CHUCTEeMAaTH3aIus, BBISIBICHUE MPUYUHHO-
CIICZICTBEHHBIX CBSI3CH, TIOUCK aHAJIOTOB;

® yMEHHE IeHEPUPOBATh UJEH U ONPEIEISITh CPEICTBA, HEOOXOUMBIC IS UX peaTU3allHH;

® yMEHHE ONpPEIENSITh e U 3a/1a4M IeATeIbHOCTH, BBIOUPATh CPENICTBA peaTn3alluu 1elid U
MIPUMEHSTh UX Ha TIPAKTHKE;

¢ MHCIIOJIb30BAHUC PpPa3JIMYHBIX HCTOYHHUKOB I/IH(l)OpMaLII/II/I, IIOHUMAaHHUEC 3aBUCHUMOCTU
coziepkaHust M popMBbI IpesicTaBaeHHs HUH(OPMAIMK OT IeJiell KOMMYHUKALIUU | ajpecara.

B oGnacTu mpeaMeTHBIX pe3yJbTAaTOB 00pa30BaTEIbHOE yUpEeXKIACHHE 001Iero oOpa3oBaHms

MPEIOCTABIIICT YYCHHKY BO3MOXKHOCTH Ha CTYIEHH CpelHero (MOJHOro) oOmero oOpa3oBaHUS
HAYYHUTHCS:

B II03HABATENBHOM cdepe:

JlaBaTh OINPE/IeTICHHs] HAYYHbBIM MOHSATHUSIM;

OIHCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSATEIHHO MPOBOJMMBIE IKCIIEPUMEHTHI, UCIIONIB3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3BIK U SI3BIK XUMUU;

OIMCHIBATh W Pa3lnvaTh U3Y4YEHHBIE KJIACCHI HEOPTaHMYECKUX M OPTaHUYECKUX COCIAWHEHHIA,
XUMHAYECKHE PEAKIINH;

KJIacCU(UIIUPOBATh U3YUEHHbIE OOBEKTHI U SIBICHUS;

HaONo1aTh JEMOHCTPUPYEMbIE M CaMOCTOATEIbHO IPOBOJUMBIE OIbBITHL, XHUMHUYECKHE
peaKIyu, MPOTEKAIOIIe B IPUPOE U B OBITY;

JienaTh  BBIBOJBI M YMO3AKJIIOYEHHS W3  HAONIONEHUH, M3YUYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YyYEHHBIX BEIIECTB IO aHAJIOTUU CO
CBOMCTBAMH U3yYEHHBIX;

CTPYKTYpUPOBATh U3YUEHHBI MaTepua,

MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOTYYSHHYIO U3 JPYTUX UCTOYHHUKOB,;
OINKCHIBATh CTPOEHHE aTOMOB 3J1eMeHTOB |-V mepnonoB ¢ MCHOIB30BaHUEM 3JIEKTPOHHBIX
KOH(UTyparuii aTOMOB;

MOJIETMPOBATh CTPOCHUE NPOCTEUIINX MOJIEKYJ HEOPraHMYECKHX M OpPraHMYECKHX BEIIECTB,
KpPHUCTAJIIOB,;

B IICHHOCTHO-OPHEHTAIIMOHHOM cdepe:

aHAIM3WPOBaTh W  OICHUBATh IMOCIEACTBUS JUIS OKpPYKAWImeHd cpeabl OBITOBOM U
MTPOM3BOJICTBEHHOH JCATEIFHOCTH YEJIOBEKA, CBI3aHHOM C IepepaboTKON BEIIECTB;

B TPYA0BOI1 cdhepe:

MMpOBOAUTH XUMHUYCSCKUN OKCIICPUMCHT,

B chepe dU3NIeCcKOi KYIbTYDBL:

OKa3bIBaTh IEPBYIO IOMOILb MPU OTPABICHUAX, OKOTaX U JPYTUX TPaBMax, CBSA3AHHBIX C
BEIIECTBAMH U JJa0OPaTOPHBIM 000PYOBAHUEM.



2. Conep:kanme
11 kjacc

Tema 1. BaxxHeimne XuMAYECKHE MMOHATHS B 3aKOHBI (44aca)

Atom. Xumuueckuid sneMeHT. M3oromel. [TpocThie U clloKHbBIE BEIIECTBA.

3aKOH COXpaHEHHUsI MAcChl BEILECTB, 3aKOH COXPAHEHUS M MPEBpALICHUS YHEPTUU IPU XUMUUYECKHUX
peaxuusx, 3aKOH IMOCTOSHCTBA cocTaBa. BelecTBa MONIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
ATOMHBIE OpOHTaNy, s-, pP-, d-, f-aexTponbl. OCOOEHHOCTH pa3MEIICHHS IEKTPOHOB 10 OPOUTAIISIM B
aToMax MajbIX U OOJNBIIUX MEPHOJOB. DHEPreTUUECKHE YPOBHU, MOAYPOBHU. CBA3b MEPHUOIUIECKOTO
3aKOHA U MePUOJANYECKON CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB C TEOPUEH CTPOCHUS aTOMOB.
BaneHTHOCTP M BaJe€HTHbIE BO3MOXKHOCTH aroMoB. [lepumoanueckoe M3MEHEHHE BAJIEHTHOCTH U
pa3MepoB aTOMOB.

Pacuernpie 3amaun. Beruncienne Maccel, oObeMa WM KOJIMYECTBA BEIIECTBA MO M3BECTHOW Macce,
00bEMYy WIJIM KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYMHUBIIMX B PEAKIMIO WM IMOJYYHUBIIUXCS B
pe3yibTaTe peaki[uu BELIECTB.

Tema 2. Ctpoenue Bemiectsa (2 yaca)

Xumuueckas CBs3b. BHIIbI 1 MeXaHU3MbI 00pa30BaHUsI XUMHUECKOHN CBSI3U.

Tunsl KpuUCTAIIMYECKUX pEIIeTOK M CcBoWcTBa BemiecTB. [IpuunMHBI MHOrooOpasusi BEIECTB:
M30MepHsl, TOMOJIOTUSI, aJUIOTPOIIHSI, U30TOIHUS.

JlemoHcTpanuu. Mojenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAJUIMUECKUX KPHUCTaINYECKUX
pemrerok. D dext Tunmans. Moaenu MOJIEKyJl H30MEPOB, TOMOJIOTOB.

Pacuernsle 3amaun. Beruncienne macchl (KOIMYeCTBa BELIECTBA, 00beMa) MPOAYKTa PEaKlUHu, eClu
JUISL €r0 MOJIyYEHHU JIaH pacTBOP C ONMPEAEIECHHOW MacCOBOM JI0JIEM MCXOMHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (4 yaca)

Knaccudukamnus XuMuaeckux peakiuii B HEOpraHUIECKON M OPraHNIECKON XUMHH.

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX ()aKTOpOB. 3aKOH ACUCTBYIOIIMX MacC. DHEPrus
aktuBaruu. Karanus u katanuzaropsl. OOpaTUMOCTh peakiuii. XuMudeckoe paBHoBecue. CMenieHne
paBHOBeCHs 1MOJ AeWcTBUEM pa3nuyHbX (aktopos. Ilpunimun Jle-Ilatense. [Ipon3BoacTBo cepHOit
KHCIIOTHI KOHTAKTHBIM CIIOCOOOM.

JlemoHCTpanuy. 3aBUCUMOCTh CKOPOCTH pEaKIMM OT KOHLIEHTpaluW M TeMmiepaTypbl. Pasnoxenue
IIEpOKCHJIa BOAOPOJA B IPUCYTCTBMM KaTaiu3aropa. OmpeneieHHe cpeabl pacTBOpa € IMOMOIIBIO
YHUBEPCAIBHOTO UHIUKATOPA.

JlaGopatopubie ombIThl. IlpoBeneHue peakuumii MOHHOrO oOOMEHa Ui XapaKTEPUCTUKU CBOICTB
3JEKTPOJIUTOB.

[TpakTuyeckas pabora. BinusHue pa3nnyHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOHN PEaKIIHH.
Pacuernble 3amaun. Beruncnenue macchl (KoMyecTBa BellecTBa, 00beMa) MPOAYKTa PEeaKkiuu, eCiu
M3BECTHA Macca UCXOIHOTO BEIECTBA, COAEPIKALIETO ONPEIEICHHYIO JOII0 IPUMECEH.

Tewma 4.PactBopsI (6 4acoB)

Jucniepcusle cucteMbl. MctuHHBIE pacTBOpbl. CrocoObl BBIPaKEHHS KOHLEHTPAIMM PacTBOPOB:
MaccoBas J0Js pacTBOPEHHOTO BEIECTBA, MOJIApHAs KoHUeHTpauusa. KomnouaHsle pacTBopsl. 301IH,
relu.

OnexkTponutuueckas aucconuanus. CunpHble W ciabble  3eKTponuThl. KucnoTHO-OCHOBHBIE
B3auMOJEICTBUA B pacTBopax. Cpeaa BOAHBIX pacTBOPOB: KHCJas, HEUTpanbHasl, menouHas. MlonHoe
npou3BeeHrue Boabsl. Bomopoausiii mokazarens (pH) pactBopa.

I'maponus opraHuYeCKUX U HEOPraHUYECKUX COCIUHEHUM.

[TpakTrueckas padota. [IpuroToBieHne pacTBopa ¢ 3aaHHOM MOJISIPHOM KOHIICHTPAIUEH

Tema 5.0nekTpoxumuueckue peakiuu (3 yaca)

XHWMHYECKHE UCTOUYHUKH TOKA. P CTAaHAAPTHBIX 3JEKTPOJHBIX MOTEHIMAIOB. DJIEKTPOJIA3 PACTBOPOB
u pacmiaBoB. [Tonarue o koppo3uu MetanioB. CriocoObl 3alUTH OT KOPPO3UH.

Tema 6. Meramnsl (SuacoB)

[TonoxkxeHre METANIOB B MEPUOAMYECKONH CHCTEME XUMHYECKUX »dJeMeHTOB. OOmme CcBoiicTBa
METaJUIOB. DIIEKTPOXUMUYECKUN Pl HAapsHKeHU MeTayoB. O01mue crocoObl OJTYYeHHS METAIIOB.



O0630p METAJIOB [IaBHBIX MOATPYII (A-TPyII) NEPUOJUIECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
O0630p MeTtaoB riaaBHBIX noAarpymm (b-rpynmn) mepuoanyeckoil CHCTeMbl XUMHUYECKUX JJIEMEHTOB
(Menp, IMHK, TUTAH, XPOM, KEJI€30, HUKEIh, TUIATUHA).

CrmiaBbl METaJLIOB.

Oxcuabl ¥ THAPOKCUBI METAILIOB.

JlemoncTpauuu. O3HakoMJIeHHE ¢ oOpaslamMu METaUIOB M HMX coeauHeHuid. BsaummoneiictBue
LIEJTOYHBIX U MIEJOYHO3EMEIBHBIX METAUIOB C BOJOM. B3anmoaeicTBre Meau ¢ KUCIOPOAOM U CEPOM.
Onexrponu3 pactBopa xyopuaa meau (1I). OnbIT 1O KOPPO3UK METAIIIOB U 3aIUTE OT HEe.
Jlaboparopupie ombITHL.. B3aumoselcTBue ITMHKA W Kejle3a C pacTBOpaMU KHCIOT W IICIIOYEH.
3HaAKOMCTBO ¢ 00pa3iaMu METAILIOB U UX pyaaMu (padoTa ¢ KOJUICKITUSIMH).

Pacuernpie 3amaun. PacyeTsl MmO XMMHUYECKUM YpaBHEHMSIM, CBSI3aHHBIE C MAaCCOBOM JOJIEW BBIXOJa
MPOYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO

[IpakTuyeckas padora. Pemenne s3kCciepuMEeHTANbHBIX 3314 110 TeMe «MeTamm.

Tema 7. Hemetamisl (5 4acoB)

00630p cBOMCTB HeMETAIOB. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA TUITMYHBIX HEMETAILIIOB.
Oxkcuibl HEMETaUIOB U KMCJIOPOI0COIepKallre KUCI0Thl. BogopoiHbIe COeTMHEHUST HEMETAILIOB.
Hemonctpanuu. O06pa3iel HeMeTauioB. OO0pa3ibl OKCHUIOB HEMETAJIOB M KHUCIOPOCOICPIKAIINX
kucnot. ['openue cepsl, Gocdopa, xene3a, MarHus B KHCIOPOJIE.

JlabopaTopHbple OMBITEL. 3HAKOMCTBO C OOpaslaMd HEMETaUIOB M WX MPUPOIHBIMH COEAUHEHUSIMU
(pabota ¢ xoyutekuusMu). PaciosHaBanue XJI0puaoB, cylib(aToB, KapOOHATOB.

['eneTnyeckas CBsI3b HEOPraHUYECKUX M OPTaHUYECKUX BEILIECTB.

[IpakTuyeckas padota. Pemenne sxcriepuMeHTaNbHbIX 33134 1o Teme «Hemeramnsy.

Tema 8. Xumust v s)xu3Hb. (34.)

XUMHUST B TPOMBIIIICHHOCTH. [IpUHIIUIIBI XUMHUYECKOTO MPOU3BOJCTBA. XHUMHKO-TEXHOJOTHYCCKHE
MIPUHIIMITBI TIPOMBIIUIEHHOTO MOTY4YeHHs MeTaioB. [Ipon3BoacTBo uyryHa. [Ipon3BoacTBo crany.
XuMus B ObITY. XUMHUYECKas IPOMBIIICHHOCTh M OKpYIKaromias cpeja.



Kanenoapnuo-memamuuecxoe nananupoeanue 11 kn., 34 u (1 uac 6 nedento)

Ne H3yuaempwlie éonpocwl Oébopyoos | /I3 CpoKu
nn | T em a IKcnepumenm: anue
H-Hemoncmpauuonnotil.
JIO - naéd. Onvim
Tema 1. Baxcneiimue xumuyeckue nOHAMUA U 3aKonsl (4 uaca)
1. | OcHoBuble mOHATHA # 3aKoHbl | CTpoenue atoma. SAnpo (mpotousl, | [lepuoguu | 81,2 | cents
XUMUH. HEHUTPOHBI) u DIIEKTPOHEI. | ecKas Opb
N3oTonbel.CocTaB aTOMHBIX flIep. | CHCTEMA
3akoH COXpAaHEHUS MaCCBI
BEIIECTB. 3aKOH COXpPaHECHUS U
npeBpameHus. Jlehekt macchl

2. | [lepnonnueckuit 3akoH. | Ctpykrypa II.C. rmaBusle W | [lepuogwu | 83
Pacripenenenrie  AJMEKTPOHOB B | MOOOYHBIE TOATPYIIBI, Majble M | €CKas
aToMax 3JIEMEHTOB ManbIx | Oonbinue nepuonsl. OpOutans, s-, | cucTeMa
MIEPHUOIOB p-, d-opOurtanu, >SHEpreTUYECKHe

MOJYpPOBHHU, CIIHH, CIapuBaHUE
AJIEKTPOHOB

3. | Pacripenenienne  3IIEKTPOHOB B 84,5
aToMax  JJIEMEHTOB  OOJBIIHX
NEPHUOJIOB

4. | BaneHTHOCTD u BaJICHTHBIC | BasieHTHBIE Bo3MokHOCTH. | [lepuonny | 86
BO3MO>KHOCTH aTOMOB CBoOoHBIE opOuTany, | eckas

W3meHeHuss aroMHOro paamyca, | CHCTeMa
qyclla HSHEPreTHYEeCKUX YpOBHEH,
qrclia BaJCHTHBIX JJIEKTPOHOB B
nepuojax u rpynmnax [ICXD

Tema 2. Cmpoenue eeutecmea (2 uaca)

5. | OcHoBHble BuABI XxuMHYeckol | KoBaneHTHas cBA3b, € [epuonuu | 87, 8 OKT0

CBSI3H. Pa3HOBUIHOCTU U eckas jus
MEXaHU3M 00pa30BaHMUS cucTema.
IIpezenta
st
6. | Ctpoenue KkpuctaioB. | Bemmecrsa ~ momekymsipuoro  u | [Ipesenra | 8§10
Kpucrannudeckue penerk. HEMOJIEKYJISIPHOTO CTPOCHHSL.. | LU

Kpucranmmmueckue u  amopdubie | OOpasiisl
BEIIeCTBA. BEIIIECTB C
Tunel KpUCTAIITMYECKUX PELIETOK | pa3InyHO
(aTomMHasi, MOJIEKyJNsipHAs, WOHHAS | i
u MeTaJIJIN4ecKast). | KpUCTAILIIN
3aKOHOMEPHOCTh CBOMCTB BELIECTB | YECKOM
OT THUIIOB KPUCTAJUIMYECKOH | pEelIeTKOM
PEIICTKH.

Tema 3. Xumuueckue peaxuyuu (4 uaca)

7. | Knaccuduxarus xumuuecknx | OBP. [epuonnu | 8§12
peaKuuii. OKHUCIIUTEILHO- ecKas
BOCCTAaHOBUTEJIbHBIC PEAKIINH cucTemMa

8. | TermoBo#t 3¢ dekT XuMHuUecKux | IK30- " SHJOTEPMUYECKHE 812
peaKuuit peaKuuu.

9. | CkopocTh XMMHYECKHX peakiuii | CKopocTh XMMUYecKHx peakiuii. | [Ipesenta | 8§13, HOSI0p
Karanus AKTUBHUPOBAHHBII KOMILJIEKC. | U 14 b

3aKOH JIEMCTBYIOIINX Macc.

10 Xumuueckoe  paBHOBecue ¥ | XHMHUECKOE paBHoBecue. | [lepuonnu | 8§15
CIIOCOOBI €r0 CMEIEHUS [Tpuniun Jle latense ecKas




| cucrema

Tema 4. Pacmeoput (6 uacos)

11} ucnepcublie CUCTEMBI u | [lucnepcusie cucrembl.PactBopsl. | [Ipe3enra | §16,
pactBopsl. CriocoObl BeIpaxkeHus | ['pyOoaucnepcHbie CUCTEMBI. | ITUs 17
KOHI[EHTPAILUN pactBopoB. | Komnonaasie pacTBOpbl. A3p0o30iH.

Penrenue 3a1a4 1o TEME
«PacTBOpBD)

12| DnextponuTHdeckas DrexkTpoauTHyecKas aucconmanus. | Pactsopsr | 8§19
JUCCOLIHAITHS. Bogoponusrii | CuiibHbIE U c1a0ble SJEKTPOIHUTHL. | B-B
MOKa3aTellb. Bonopoansriii mokazarens (pH).

13| Peakiiuu noHHOTO OOMEHA Peakunu monHOTrO OOMEHa PactBopsr | 8§20 nexao

coJieil. pb
HNuaukaro
pHI

14) T'mpponuz  opranmdeckux ¥ | ['maponus Heopranmdeckux (couneit) | [Ipesenra | 821
HEOPraHMYECKUX COCIMHEHUM u OpraHUYECKUX (CTOXHBIX | U

3(UPOB, YIIEBOJOB, OEIKOB)

15{ O600maromuii ypok

16 KontpoabHasi pagora Nel

Tema 5. «Inekmpoxumuueckue peakuyuuyn(3 uaca)

17| XuMuueckre HCTOYHMKHA  ToOKa. | [‘allbBaHWYECKUA [Ipezenra | 822- | stuBap
Psin cTaHmapTHBIX AIEKTPOAHBIX | SJEMEHT.DIEKTPOIBI. st 23 b
IIOTEHIINAIOB Anon.Karon. AKKyMyJIsiTOp. TOIUIUB

HBII 3JIEMEHT.DNeKTpoXuMust. Psij
CTaHJIapPTHBIX 3IEKTPOJHBIX
IIOTEHIUAJIOB. CranpapTtHble
YCIIOBUSL. CrangapTHbIi
BOJOPOIHBIN DJIEKTPOL.

18] Koppo3ust  meraimioB  u  ee | Kopposus. Xumuueckass kopposus, | PactBopsr | 824

MpeIypexaCHIe ANMEKTPOXUMUYECKAS KOppO3us. | B-B.
CriocoOblI 3allUTHI. MerTasbl
19] DnexTponus OneKTpoan3 [Tpubop 825
JUISt
AIIEKTPOIIU
3a, p-pbl
Tema 6. Memannwi. (6 uacos)
20| OGmras xapaktepuctuka | Metamibl. [Tonoxxenne metamioB B | [lepuoanu | 826
METaJUIOB I[IC  DnexTpoxuMHMuYecKUH  psf | eckas
HaNpPsHKEHUH METaJlIoB. cucTema.
Komnekmu
s
METAJIJIOB

21] O630p MeTaUTHYecKuX | MeTtamisl A-rpyrin [Mepuomnu | §27 ¢deBpa
AJIEMEHTOB A-TpyIII eckas b

cucTema

22| O0muii  0030p METANINYECKUX [Mepuoanu | §28
3JIEMEHTOB b-rpynn eckas

cucTemMa
23| CriaBbl METAJUIOB Cruiasel.Jlerupyrome  no6aBku. | Komnekun | 8§33
Uepnbie MeTaiuibl.. [ [BeTHBIE | 5 CIIIaBOB
MeTasbl. Yyryn.Craib.
24| Oxcuasl ¥ THAPOKCUIBI MeTAIIOB | OKcuabL. [ uapOKCHUIBI. [Mepuoanu | 834
eckas
cucTema
25/ IIp. pa6ora Nel. JkcnepuMeHTAIbHBIE 321a4H M0 TeMe «MeTalIbl»

Tema 7.

«Hememannwy (6 uacos)




26| O630p HemeramnoB. CpoiictBa u | Hemetamnet u  wux  ¢usnyeckue | [lepuognu | 8§36, MapT
IIPUMEHEHHUE BakHeHmux | cBoiictBa.  CTpoeHHE  aTOMOB | ecKas 37
HEMETAJJIOB HEMETAJJIOB. cucreMa

27| O0mas XapakTepUCTUKAa OKCHJIOB [epuoanu | §38
HEMETaJJIOB u eckas
KHCJIOPOA0COICPIKAIINX KUCIIOT cucreMa

28| OKHCIUTETbHBIE coiictBa | Kimaccudukanust Heopranmueckux | AzotHas u | §39,
AQ30THOH ®  CEPHOM  KHUCIOT. | COeAMHEHUHN. XUMHYECKHUE | cepHas 40
Bopopoansie COCJIMHEHUS | CBOMCTBA  OCHOBHBIX  KJIACCOB | KHCJIOTHI.
HEMETAJIJIOB XUMHYECKHX COCIUHEHU. Mertaisl

29) Mp. padora Ne2. DkcmepuMeHTAJIILHBbIE 3aJa4d 1O  TeMe arpen
«Hemerayibi» b

30) 'enernueckas CBS3b [Tepuoanu
HEOPraHMYECKUX U OPraHUYeCKuX eckas
BEIIIECTB. cucreMa
O0001mmenue

31| KontpoJabHas pagora Ne2

Tema 8. Xumusn u scusns (3 uaca)

32| XumMuss B TPOMBIIIICHHOCTH. | XUMHUYECKas 843
[TpuHIMIBL IPOMBIIIJIEHHOTO | IPOMBIIUIEHHOCTh. XUMUYECKast
IPOM3BOJICTBA CEPHOIN KHCIIOTHI TEXHOJIOTHSI.

33| XUMHUKO-TEXHOJOTUUECKHE Uepnas  metammyprus.JlomeHHas 844, Mai
IIPUHIUIIBI IIPOMBILUIEHHOT O | Iedb.ArnoMepauust KucinoponHslit 45
HOJy4YeHUs METAJUIOB. | KOHBEPTED. be3orxonHoe
[Tpon3BOACTBO YyTr'yHa U CTAJIH. IIPOU3BOJICTBO.

34| Xumuss B ObITy. XuUMHUecKas | DKOJIOTUYECKUN 846
IPOMBIIIJIEHHOCTh u | MoHuTOpHHr.IIpenensHo
OKpY’Karolias cpea JONYCTUMBIE KOHIIEHTPAIHH

COI'JTACOBAHO COI'JTACOBAHO

[IpoTokon 3aceqanuss METOIUIECKOTO O0bECTUHEHHUS

y4uTeNnel eCTeCTBEHHO-Hay4YHOro Inkia MBOY

COLI Ne 15

oT« » 20 roga Ne

3amecTuTens AupekTopa no YBP

H. 1. boposuxk

«_ » 20__rona
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