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MOSACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma o X¥MMHUM Ha YPOBHE CpPEIHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 oOpazoBanuu B Poccuiickoit
Oenepannny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepaibHOM  00pa3oBaTEIbLHOMN
nporpaMmMbl cpenHero obmero odpasoanus (POII COO), npexncraBieHHbIXx B DenepaibHOM
rocyaapcTBeHHOM oOpasoBatenbHOM ctanaapte COO, c¢ yuérom Konneniuu mpenogaBaHuUs
yueOHOro mpeamera «XuMus» B oOpa3oBaTelbHbIX opraHu3auusx Poccuiickoir ®exnepanuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MosoxkeHuil «CtpaTerun
pa3Butusa Bocnutanus B Poccuiickoit denepanuu Ha niepuoa 10 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJIOB K pa3pabOTKe NporpaMMbl MO XHUMHHU, K OINPEICICHUI0 O00IIei
CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHs 00yYarolIMXCs CPeCTBAMU y4eOHOTro MpeaMeTa
«Xumusa» ans 10-11 xmaccoB Ha 0a30BOM YPOBHE COCTABUJIM KOHIIENTyaJbHBIC MOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH IeJIed, COJIep)KaHus, pe3yJbTaToB OOy4YeHUs u
TpeOOBaHUMN K YPOBHIO MOATOTOBKHU BBIITYCKHHKOB.

Xumuyeckoe oOpa3oBaHHE, [OJIy4aeMOe€ BBITYCKHUKaMHU  00I1e00pa3oBaTesbHON
OpraHM3aliy, SBJISETCS HEOThEeMJIEMOM 4YacThl0o HUX oO0Opa3oBaHHOCTH. OHO  CIIYXHUT
3aBepIIAIOLIUM 3TallOM peajln3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOYEBBIX
LEHHOCTEH, MPHUCYUIUX LEJIOCTHON CcHUCTeMe XHWMHUYECKOTO 00pa3oBaHUs. OTH ILIEHHOCTH
KacaloTCsl TO3HAHUSI 3aKOHOB MPUPOJbL, (POPMUPOBAHMS MUPOBO33PEHUS M OOIIEH KYyJIbTYpbl
YelloBeKa, a TaKkKe OHKOJIOIMYecKu OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
npupoaHOi cpene. Peanuzyercs xumuueckoe oOpazoBaHue 00yUarOUIUXCsl HA YPOBHE CPEIHETO
oOmiero 0o06pa3oBaHus CPeJCTBaMU Y4eOHOTo mpeameTa «XUMHsS», COJAepKaHue U MOCTPOCHHE
KOTOpPOTO OIpe/eeHbl B MPOrpaMMe [0 XUMHUU C Y4E€TOM CHEHU(PUKA HAYKH XUMHH, €€
3HaYeHUs B MIO3HAHHUM MPUPOJIBI U B MATEPHATIBHON KU3HU OOIECTBA, a TAKXKE ¢ YUYETOM OOIIHUX
HeJied ¥ MPUHLHUIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEAHETO OOIIEro
obpazoBanus B Poccuiickoit @eneparum.

XUMHUS KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK MTpaeT 0coOyr0 pojib B COBPEMEHHOM
UBUJIN3AIIMY, B CO3JJaHUHM HOBOM 0a3bl MaTepualbHOM KyJIbTypbl. OHA BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHUE PAIMOHATLHOTO HAYYHOT'O MBIIUICHHS], B CO3/IaHUE 1IEIOCTHOTO MPECTaBICHHUS
00 OKpy’KarolleM MUpe KaK O eIMHCTBE MPUPOJIbI U YeJIOoBeKa, KOTOpoe (OpPMUPYETCSI B XUMHUHU
Ha OCHOBE NTOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U
MEX/Ty CTPOCHUEM BEIIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMH OOJIACTSMU TPUMEHEHHUSI.

TecHo B3auMoOnAEWCTBYST C JAPYIMMH €CTECTBEHHBIMM HayKaMu, XHUMHUS —cTaja
HEOTHEMJIEMON YacThI0O MHUPOBOU KyJIbTYPhI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO Tpyla U
KHU3HU KaKJ0ro uieHa obmiecTBa. CoBpeMeHHasi XMMUS KaK HayKa CO3WAaTeNbHasi, KaKk HayKa
BBICOKHX TEXHOJIOTMI HalpaBlieHa Ha peuIeHHe II00aJbHBIX MpoOIeM YCTOMYUBOTO Pa3BUTHS
YeJIOBEUYEeCTBA — CHIPHEBOM, DHEPreTHMYECKOW, IHIICBOM, 3KOJIOTHYECKON OE30IacHOCTH H
OXpaHbl 3J0POBB.

B coorBerctBUM C OOHMIMMHU LENSMH M TPUHIUIIAMU CPETHET0 00Iero oOpa3zoBaHUs
conepskanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHb U3YUCHHS) OPUEHTHPOBAHO
MPEUMYIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMYyMa,
MPOAOIDKEHUST 00pa3oBaHMsl B pa3IMUYHBIX O0JACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XUMHEN.



CocraBasionumMu  npeaMeTra «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xumus» 1 «O011asi 1 HeOpraHuYeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUH M0 HEOPTraHUYECKON XUMUU (C BKIIOUEHUEM
3HaHUWA U3 OOUIEH XMMHMM) U OpraHUYecKol Xumuu. @OpMUpPOBaHNE JTAaHHOW CUCTEMBI 3HAHUUN
IpU W3YYEHHHM NpeaMeTa 00ecleurBaeT BO3MOXXHOCTb PAaCCMOTPEHHUS BCErO0 MHOI000pasus
BEILIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxanusi KypcoB — «Opranudeckas xumus» U «OO0m1as 1 Heopraumieckas
XUMUS» cPOPMHUpPOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOI'O MOJX0Ja K M3YYEHHIO
y4eOHOro Marepuana U OO0YyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
ONpPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YEeCKOM XUMHUHU BEIIECTBA
paccMaTpuBarOTCA HAa YPOBHE KJIACCUYECKONM TEOPUHM CTPOCHMS OPraHWYECKHX COCIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKHX W DJIEKTPOHHBIX INPEJACTABICHUA O CTPOCHUM BEILIECTB.
Ceenenus 00 M3yyaeMbIX B Kypce BELIECTBaxX JAAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUU. B Kypce opraHnyeckoid XMMHH MOJIYyYarOT
pa3zButHe CHOPMUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs MEepBOHAYaAJIbHbBIE
MIpeICTaBIEHUsI O XUMUYECKOHN CBSI3HU, KJIacCU(PUKAIIMOHHBIX PU3HAKAX BEIECTB, 3AaBUCHUMOCTH
CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[lon HOBBIM yrioM 3peHus B mpeaMmeTe «XuMHA» 0a30BOro YpOBHS paccMaTpHUBAETCS
M3YYCHHBIH HAa YpOBHE OCHOBHOTO OOHIEro o0O0pa30BaHMsSI TEOPETUYECKUH Marepuan |
(hakToNOrM4ecKre CBEJCHUS O BELIECTBAX U XMMHUECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias ¥ HeopraHuyeckas XUMHUA» 00y4arolUMCs MPEJOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HaYeHUE TNEePUOAMYECKOr0 3aKOHA C OOILIETEOPETUYECKUX U METOAOJIOTMYECKHX MO3UIUH,
rIyoke MOHSATh HCTOPUYECKOE U3MEHEHHME (GYHKIUH 3TOro 3akoHa — OT 00o00maromend a0
OOBSCHSIONIEH U TPOTHOZUPYIOIIESH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEILLECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUs
nononHsietcss B Kypcax 10 wm 11 kmaccoB 3neMeHTaMM  COAEp)KaHMs, HMEIOIIUMHU
KyJbTYPOJOTHYECKUN W TPHUKIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSA3M XUMUU C JAPYTMMH HayKaMH, pPacKpbhlBalOT €€ pPOJb B II03HABATEIbHON U
NPAKTUYECKOU JESITEIbHOCTH YeJOBEeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXEHHUS K IPOIECCY
TBOpYECTBA B OOJACTH TECOPUU U MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS] B OOIIECTBEHHO U JTUYHOCTHO 3HAUYUMBIX MPOOIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKU OCMBICTUBATH HH(POPMAIUIO M TPUMEHATH €€ JJIsl MMOMOJHEHUsI 3HAHUH, perieHus
MHTEJUIEKTYaIbHbIX U AKCIIEPUMEHTAIBHBIX HCCIENI0BATENIbCKUX 3ajad. B 1menom copepkanue
y4eOHOTro TpeMeTa « XUMHUs» JaHHOTO YPOBHS M3yUYEHUS OPHEHTHPOBAHO Ha (HOPMHUpPOBAHUE Y
00y4aronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsl TIOHUMAHUSI GUIOCOPCKUX HJIEH, TaKMX KakK:
MaTepualbHOE €MHCTBO HEOPraHUYECKOTO M OPraHMYECKOro MUpPa, 0OYCIOBICHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHUEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUH IIYyTEM
HKCHEpUMEHTa W PEUICHHUs] MPOTUBOPEUYHH MEXTY HOBBIMH (aKTaMH U TEOPETUYECKHUMHU
NPEANOChIKaMU, OCO3HAHME DPOJIM XMMHU B PEIICHWH SKOJIOTMYECKHX NpoOieM, a Takxke
npobseM cOepexeHHs] IHEPreTUYECKUX PECYpCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTMHA U
MaTepHUasoB.

B 1utane pemeHus 3amad  BOCIHMTAHUS, PAa3BUTHS W COLMAIU3AIMHN  OOYYaIOIIMXCS
IIPUHATBIE IPOrpaMMOM IO XMMMM IOIAXOIbl K ONPENEICHUIO COIAEPKAHUSA U ITOCTPOCHUS
npeaMeTa MpeayCMaTpUBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX JACHCTBUN, MMEIOIINX
0a30Bo€ 3HAUEHUE JJIS1 PA3TUYHBIX BUJOB JICATEIILHOCTU: pEIIeHus IpobieM, MoNcKa, aHaIu3a U



0o0pa®oTKM HH(pOpMaALMK, HEOOXOAMMBIX [UIsI MPUOOPETEHHsS ONbITa MPAKTHUYECKOH H
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XMUMHH.

B npaktuke npenojaBaHusi XUMUU KaK HA yPOBHE OCHOBHOTO O0IIEro oOpa3oBaHusl, TaK U
Ha YpPOBHE CpeaHero ooOumero oOpa3oBaHUs, IpPU  OINPEAEICHUU  COAECPKATEIbHON
XapaKTepUCTUKU IIeJIed HM3yYeHHs NpeaMeTa HalpaBiICHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPaJAMLMOHHO TMpHU3HAaETCAd (OpPMHpPOBAHME OCHOB XHMMHUYECKOM Hayku Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW NEesATENbHOCTH 4YeJIOBEKa M Kak OJHOIO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOMYECKOM TOYKH 3pEHHs TaKOW NOAXOA K
OTIpe/ICNICHUIO LIEJIe U3yUeHUs MIPeIMETa ABIISETCS BIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHHUS TIABHBIMH LEIIMH M3yYeHHUs NpeaMmeTa «XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kmaccer) sIBAAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHMHUYECKHX 3HAHUM KaK BaXHEHIIEH COCTaBJISAIOIICH
€CTECTBEHHO-Hay4YHOM KapTUHBI MUpa, B OCHOBE KOTOPOH JiexaT KIIOYEBbIE MOHSATHS,
(GyHIaMeHTaJIbHbIE 3aKOHbI U TEOPHUH XHUMHH, OCBOCHHE SI3blKa HAyKH, YCBOCHHE U
MOHMMAHHUE CYUIHOCTH JOCTYIHBIX OOOOIIEHU MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUEe U pa3BUTHE MPEACTABICHUN O Hay4YHBIX METOJaX MO3HAHHS BEUIECTB U
XUMHYECKHX PEaKIUi, HEOOXOAUMBIX Ul MPUOOPETEHHUsS] YMEHUN OpPUEHTUPOBATHCA B
MHUpE BELIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIINX MECTO B MPUPO/JIE, B MPAKTUYECKON U
MOBCEJIHCBHOM XKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JESATEIbHOCTH, CBSA3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJI0JIeHneM TMpaBuil 0e30MacHOro
oOpallleHHs C BEeIIeCTBAMHU.

Hapsimy ¢ atuMm, conepikaresibHas XapakTEpUCTUKA LEJIeW U 3a/1ay M3y4YeHUs NpeIMeTa B
porpamMme 1o XUMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpeaHero ooumiero oOpazoBaHus. CerofHs B MpENoJaBaHUM XHUMHH B OOJIbILIEH
CTENEeHH OTAAaETCAd NPENNOYTeHHWE TMPAKTHUECKOH KOMIIOHEHTE CcOJiep>KaHusi oOydeHus,
OPUMEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHUKAa 00I1€00pa3oBaTeIbHOM  OpraHu3allui,
BJIQ/ICIOIIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAJIBLHOM I'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSAMH aKTUBHOTO IMOJIyYEHUsl 3HAHUN U NMPUMEHEHHUS] UX B PEAIbHOW JKU3HU AJI1 pELICHUs
PaKTUYECKUX 3a4ad.

B cBs3u ¢ 3TMM npu u3ydeHUM mpeaMmera «XUMHsD» JOMHUHHPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKKe 1ENN U 3a]a4i, KaK:

-amanTanus  oOydarolmuxcsi K  YCJIOBHSIM JIMHAMHUYHO  Pa3BUBAIONIETOCS  MHpA,
dbopMUpOBaHUE HHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHHUIO,
COTPYOHUYECTBY, CaMOCTOSITEJIbHOMY MPHUHATHUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAlLIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

-popmupoBaHre y 0OydaromUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUOB JEATEIBHOCTH: PELICHUs pooieMm,
MOWCKa, aHanu3a W o0paboTku uHOOPMAINKM, HEOOXOIUMBIX Ui TPUOOPETEHHUS OIbITa
NESTEIIbHOCTH, KOTOPAsi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, & TAKKE JJIs OLEHKH C
MO3ULMHI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XUMUUYECKUX IPOLECCOB
Ha OpraHU3M YeJIOBEKa U MIPUPOAHYIO CPENY;

-pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4Yaromuxcsi: CIOCOOHOCTH CaMOCTOSITETbHO NPUOOpEeTaTh HOBbIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KHU3HEHHBIMH IMOTPEOHOCTSIMH, MCIIOIb30BATh COBPEMEHHBIE HH(POPMAIIHOHHBIE



TEXHOJIOTUH JIJISl IOWCKA U aHAJIN3a YIeOHOH M HayYHO-TIOMYJIIPHOM HH(DOPMAITIH XUMUYECKOTO
COJIEPKaAHNS,

-popMUpOBaHHE W Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUS,,  HAOJIOATEIIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HEO0OXOIMMBI, B YaCTHOCTH, ITPH TUIAHUPOBAHUU U MTPOBEJICHUNA XUMHUYECKOTO SKCIICPUMEHTA;

-BOCIIUTaHHE Yy OOydJarommxcs yOexkAEHHOCTH B TYMaHUCTUYECCKOW HAINPABICHHOCTH
XUMHH, ©€ BaXHOW POJM B  PEHICHHH TJIOOATBHBIX  TPOOJEM  PAIMOHAIBHOTO
MIPUPOIOIIOIE30BAHMS, TIOMOJIHCHHUS SHEPTeTUYCCKUX PECypCOB M COXPAHCHHS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHONIICHHSI K TIPHPOJEC M CBOEMY
3I0POBBIO, @ TaK)KE MPUOOPETCHUS OMBITA MCIOJIB30BAHMS TTOJTYUYCHHBIX 3HAHUW IS PUHATHUS
TPaMOTHBIX PEUICHUH B CUTYAIIUSX, CBA3aHHBIX C XUMHUYCCKIUMHU SIBJICHUSIMHU.

B ydeOHOM mtane cpegHero oOmiero oOpa3oBaHUs MPEeAMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOM 00yacTu « EcTecTBeHHO-HAYYHBIC MTPEAMETHI.

OO01mee 4ncao 4acoB, OTBEIEHHBIX NI M3YUYCHUS XUMHU, HA 0a30BOM yPOBHE CPEIHETO
obmero obpasoBanus, coctaBiser 68 dacoB: B 10 kimacce — 34 yaca (1 gac B Hegeno), B 11
kiacce — 34 yaca (1 gac B Hezenio).



COILEPKAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUSA
TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipenmer opraHnYecKor XMMHUH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOJyYEHUU
HOBBIX BELIECTB M MaTEpHaANOB. Teopus CTPOCHMS OpraHWYECKHX coeauHeHund A. M.
BytnepoBa, e€ ocHoBHble mosnokeHHs. CTpyKTypHble (POPMYJIBl OpPraHUYECKUX BEIIECTB.
I'omonorusa, uzomepus. XrMHUYECKasi CBSA3b B OPraHMYECKUMX COCIMHEHUAX — OJWHApHBIE W
KpaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukalMu  opraHmdyeckux  BemlecTB.  Homenknatypa
OpraHMYECKUX COEJMHEHUU (CucTeMaTHdecKas) M TpUBHAJbHbIE Ha3BaHUS Ba)KHEUIINX
MIPEACTaBUTEIIEH KJIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpPUMEHTAJIbHBIE METO/bl U3YUYEHUSI BEIIECTB M X NPEBPAILICHUI: O3HAKOMJIEHUE C
oOpa3uamMu OpraHMYECKUX BEIIECTB W MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpraHMYECKHX BEIIeCTB, HAONIOJIEHUE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEeBPAILEHNI0 OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJ1aBjieHue, 00yTIMBaHUE U TOPEHUE).

Yriaesopopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKHMU psAa. MeTaH W 3TaH — mIpocTeuine
MPEJCTaBUTENN aJIKaHOB: (U3WYECKUE U XHMHUYECKHE CBOWCTBA (peakuuu 3aMeuieHUs |
TOpEeHUs ), HAXOXKJCHUE B IPUPOJIE, OJIyYeHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUN psAl. DTWIECH U NPOIMUJIEH — MPOCTEMIINE
NPEJICTABUTENIN aJKEHOB: (U3WYECKME M XHMHUYECKHE CBOMCTBa (peakuuu TUIpUpPOBaHUS,
raJIOTeHUPOBAaHUS, TUPATALIUY, OKUCIICHHSI U TTOJIMMEPHU3alliK ), TOJyYeHUe U MPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u metunOyramueH-1,3: cTpoeHue, BaXKHEHITUE XUMHUYECKUE
cBoiicTBa (peakuus nonumepusanun). [loydeHne CHHTETUYECKOTO KayuyyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTHU CTPOCHHUS, TOMOJIOTMYECKHUU psal. ALETUIeH —
NPOCTEHIINI TIPEICTAaBUTENh ATKUHOB: COCTaB, CTpOeHUE, (PM3NUECKUe U XMMHUECKHE CBOMCTBA
(peakuuu ruAPUPOBAHMS, TATOTCHUPOBAHUS, THIpATAIIH, TOPEHUs ), TIOJTyUYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (Qu3MUecKMe M XMMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSI W HUTPOBAHMs), MOJYYCHHE WM TpUMEHeHue. Toayon: cocmas, cmpoemue,
QuzuuecKkue u xumuyeckue c80UCmMea (peaxkyuu 2ai02eHUpoO8aHUs U HUMpPOBAHUs), NOJYYeHUe U
npumenenue. 'TOKCUYHOCTb apeHOB. ['eHeTHueckass CBS3b MEXIy YIJIEBOJIOPOJAMHU,
MIPUHAUISKAIIMMHU K Pa3JIMYHBIM KJlaccaMm.

[IpupoaHble UCTOYHHUKHU YTIIEBOJOPOAOB. [IpupoHblil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTKu He(TU: TMEepPEeroHKa, KpPEeKUHT
(TepMuYecKui, KaTAIUTUYECKUI), uponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIUIEHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MpOIyKTHI €r0 MepepadoTKu.

OKCHepUMEHTaIbHbIE METO/Ibl U3YUYEHUS BEUIECTB M UX IPEBPAILECHUN: O3HAKOMJIEHHE C
oOpa3uamMu miacTMace, KayuyykoB U pe3uHsl, kojuiekuuu «HedTte» n «Yronb», MojenupoBanue
MOJIEKYJl YIJIEBOJIOPOAOB M TajlOTEHONPOU3BOIHBIX, MPOBEACHHWE HNPAKTUYECKOW pPabOTHI:
IIOJIyYEHUE JTUJICHA U U3YUYEHUE €0 CBOMCTB.

Pacuémnvie 3a0auu.

Bbluncnennss mo ypaBHEHHIO XHUMHYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/JHOTO BEIIECTBA WM MPOAYKTAa PEAKIHH IO M3BECTHBIM Macce, 00BEMY, KOJIHUYECTBY
OJTHOT'O M3 UCXOAHBIX BELIECTB WM IPOLYKTOB PEAKLIUN).



Kucnopoacoaep:kamue oprannieckue coeInHeHUs!

[IpenenvHBICE OMHOATOMHBIE CHUPTHL. METAaHON W 3TAHOJN: CTPOCHHE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMHM C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJIOPOJAMH, TOPEHHE),
npuMeHeHre. BomopoaHbie CBSI3U MEX Iy MOJICKYJIaMU CITUPTOB. JlelicTBHe MeTaHoIa U ATaHOJa
Ha OpPTaHW3M YeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. OTHWIEHTJIMKOJIb W TJIMIIEPUH: CTPOCHHE, (PU3NYCCKUE U
XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IICIIOYHBIMU METAJJIaMH, KQ4eCTBCHHASI PEaKIIHsI
Ha MHOTOATOMHBIC CIUPTHI). JlelicTBHEe Ha opraHw3M dejoBeka. l[IpuMeHEeHHME TiMIlepUHA U
STUJICHTJIUKOJIS.

deHoN: CTpOCHHE MOJEKYJbI, (U3WYECKHEe W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anpaeruapl U Kemowsl. DopManbleruj, areTadbAeTUll; CTpoeHue, (QU3NYEeCKue u
XUMHYECKHE CBOWCTBA (pEaKIMM OKHCICHUS W BOCCTAHOBJIICHUWS, KaYCCTBEHHBIC PEaKIUN),
MOJIyYCHHUE U TIPUMCHCHHE.

OIHOOCHOBHBIE TpE/CIIbHBIE KapOOHOBBIC KUCIOTHL. MypaBbUHAas U YKCYCHAsi KHUCJIOTHI:
CTpoeHue, GU3NYECKUE U XMMHUCCKHE CBOKCTBA (CBOMCTBA, OOIIHME JIJIs Klacca KUCIIOT, PeaKIIHsI
sTepuduKanuu), MoaydeHue W npuMeHeHue. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJICTABUTEIIN BBICIIMX KapOOHOBBIX KHUCIOT. MBUIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIIEE JEHCTBUE.

CrnoxxHble 3(GUPBI KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MAPOSIN3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus sxxupos. [IpumeHenue xupoB. bruonaorndeckas posib )KUPOB.

VYrneBopbl: cocTaB, KiaccuuUKalys yrieBo1oB (MOHO-, M- U TojMcaxapusl). ['moko3a —
OPOCTEHIINI MOHOCAaxapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue c ruapokcugom wmeau(ll), okucieHue amMMUadYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIeHHE, OpOXEHHE TJIOKO3bI), HAXOXJEHHWE B MPHUPOJE,
npuMeHeHue, 6nonorundeckas poib. orocunres. GpykTo3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemntonos3a kak npupoaHble nmoinumepbl. CTpoeHne Kpaxmalia U IeJUTH0I03bI.
duznyeckue ¥ XUMUYECKHE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaYeCTBEHHAs PEAKIUsS C HO/IOM).

DKcrepuMeHTalIbHble METOJbl M3Y4YEHHUs BEIIeCTB M WX IPEBpallCHUI: MpOBEJIECHUE,
HaONIO/IeHWe M OINHMCAHHUE JIEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHE CHHPTOB, KaueCTBEHHBIC
peakIu OJHOATOMHBIX CIHUPTOB (OKHcIeHHe dTaHoma okcuaoM menu(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBUEe ThuiepuHa ¢ ruapokcugoM menu(ll)), ampaernnoB (okucieHue
aMMHaYHbIM pacTBOpoM okcuga cepedpa(l) um ruapokcuaom wmeau(ll), B3ammopeiicTBHe
Kpaxmalia ¢ HOJOM), TPOBEIACHHE MPAKTUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuémnuie 3a0auu.

Boluricnenuss 1Mo ypaBHEHHMIO XMMHYECKOM peakiuu (macchl, 00BEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIINN).

A3oTconepkalue OpraHuuecKie COSqMHECHHUS.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHuYecKkue coefuHeHus. Dusznueckue u
XUMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha mMpuMepe TIuiuHA). buojorudeckoe 3HadeHUE
aMUHOKUCIIOT. [lennTuam!.

benku kak mpuUpOIHBIE BBICOKOMOJICKYJISIpDHBIE coenuHeHus. llepBuduHas, BTOpUYHAs U
TPETUYHAsE CTPyKTypa OenkoB. XHWMHUYECKHE CBOMCTBA OCJKOB: THAPOIU3, JEHATypaIlus,
KaueCTBEHHBIC pEaKIMK Ha OCIIKH.



DKCIeprUMEHTAIbHBIE METOJbl M3YUYCHHs BEIIECTB M WX MPEBpAIICHUI: HAOIIOICHHE U
ONMCaHNE JEMOHCTPAIIMOHHBIX OTBITOB: JCHATypalus OCIKOB TpW HArpeBaHWH, LBETHHIC
peakiu OENKOB.

BbicokoMoJieKy/IsipHbIe cOeTUHEHUSs

OCHOBHBIE TIOHATHS XWMHUHU BBICOKOMOJICKYJISIPHBIX COCJHHEHUN: MOHOMEp, MOJIUMeEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlNU, CPEIHssI MOJeKyJspHas Mmacca. OCHOBHBIC
METOJIbl CHHTE3a BRICOKOMOJIEKYJIAPHBIX COSTUHEHUI — MOTUMEPHU3aIisl ¥ TIOJTHMKOHICHCAITHS.

DKCIIepUMEHTATbHBIE METOJIBI M3yUEHUS BEIIECTB M MX NPEBpAIlCHUI: 03HAKOMIICHHE C
o0pa3maMu IpUPOTHBIX W UCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

Meosicnpeomemmuvie ces3u.

Peanu3anus MexnpenMeTHBIX CBs3€l IIPU M3yYECHHHM OopraHndeckor xumumu B 10 kimacce
OCYIIECTBIISIETCS 4Yepe3 KCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX TMOHATHUH, TaK H
MOHATUHN, SBISIONIMXCS CHUCTEMHBIMH JJISl OTIENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmne ecTecTBEHHO-HAYYHBIC TOHSATHSA: SIBICHUE, HAYYHBIH (akT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTEe3, Kilaccu(pukamms, TMEepHOJUIHOCTh, HAOIIOACHNE, W3MEpEHUE,
IKCIIEPUMEHT, MOJICTTMPOBAHHE.

dwusmka: MaTepusi, JHEPTHUs, Macca, aTOM, JICKTPOH, MOJIEKYJIa, SHEPTeTUICCKHA YPOBEHB,
BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSHHE BEUIecTBa, (GU3NICCKHE BETUYMHBI U €IUHUIIBI
WX U3MEPCHHSI.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BeEIIeCTB B opraHuszMme, (OTOCHHTE3,
OMOJIOTUUECKHU aKTHBHBIE BelecTBa (O€IKU, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MmuHepasbl, TOpHbIE TOPO/IbI, OJE3HbIE HCKOMAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus: nuieBbie MPOIyKThl, OCHOBBI PAllMOHAILHOTO MUTAHMS, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

TeopeTnyeckne OCHOBbI XUMUM

XuMUYecKud dieMeHT. AToMm. Snpo aToma, H30TOMBI. OJIEKTpOHHAas 000JI0YKa.
DHepreTUYecKrue YPOBHH, MMOJAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacnpe/ielieHus JIEKTPOHOB MO OpOUTANIAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHAas KOH(UTypalrs aTOMOB.

[lepuonnueckuii 3axkoH u Ilepmogmueckas cucrema xumuuyeckux nsnemeHroB J[. U.
MenpneneeBa. CBsA3b NEpUOAUYECKOrO0 3akoHa M lleproanyeckoil CHUCTEMBbI XUMHUYECKHUX
anemenToB [[. . MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB
10 TpyNIaM U MepuoaaM. 3HaueHUe MepuogNIECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHUUYECKas CBsI3b. BUAbBl XUMHUYECKOW CBSI3M (KOBaJIECHTHAs
HEMoJIIpHAasi W TOJSIpHasi, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUs KOBAaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKkTpooTpulaTebHOCTh. CTeneHb OKUcIeHusl. IOHbI: KAaTHOHBI U AaHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBA. THUNBI KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJTINYECKON PEIIETKH.



[TonsTue o nucnepcHpIX cucteMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBas 1o
BEIIECTBA B PACTBOPE.

Knaccudukanuss Heopranmyeckux coeauHeHuid. HomeHkiatypa HEOPraHMYECKUX
BelIeCTB. [ eHeTnyeckass CBS3b HEOPraHWUYECKUX BELIECTB, MPUHAMICKANMNX K PA3TUYHBIM
KJiaccam.

Xumnueckas peakius. Kiaccudukanuss XMMHUYECKMX peakUil B HEOPraHMYECKOM H
OPraHNYeCKOM XMMHH. 3aKOH COXPAHEHUS MACCHI BEUIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS
SHEPIrUU NMPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3NUYHbIX (akTopoB. OOpaTUMbIE pPEAKIUH.
Xumuyeckoe paBHOBecrue. DakTOphl, BIUAIONIME HA COCTOSIHUE XHWMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

OnekTponuTudeckas auccouuanus. CuibHbIe U cladbie dJeKTpoiauThl. Cpemaa BOJHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaabHasl, MIETOYHAs.

OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHAH.

DKCIMEPUMEHTAIBHBIE METOJIbl M3YyYEHHUS BELIECTB W MX NPEBPALICHHI: JIEMOHCTpaIUs
tabmui «lleproguyeckas cucrema xumuueckux anemeHToB JI. M. MeHneneeBa», uzyueHue
MOJIeJIe KPUCTAJUIMUYECKUX PEIMIETOK, HAOMIOJCHHE U ONHCAHUE JEMOHCTPAIIMOHHBIX W
7a00paTOPHBIX OMBITOB (pa3jioKEHUE MEePOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTaau3aTtopa,
ONpEACIICHUE CPeAbl PACTBOPOB BEMIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, PEAKIIMU
WOHHOTO OOMEHa), MpOBEJEHUE MPAKTHUEeCKON paboThl «BrnusHue pa3nuunHbix (akTOpOB Ha
CKOPOCTbh XUMUYECKOU pEaAKIIHM.

Pacuémmnoie 3a0avu.

Pacu€Tel Mo ypaBHEHUSIM XUMUYECKUX PEAKIMH, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacuéThl ¢ UCTI0JIb30BAHUEM MOHSTUS «MAcCOBasl 0JIs1 BEUIECTBAY.

Heopranuueckasi XuMmus

Hemerannel. Ilomoxenue HemeramoB B Ilepuoanyeckoid cuUCTEME XUMHUYECKHX
anementoB J[. M. MeHneneeBa M OCOOCHHOCTH CTpPOCHHS aToMOB. (DU3MUYECKHE CBOMCTBA
HEMETAJJIOB. AJJTOTPOIIHS HEMETAIOB (Ha IIpUMEpPE KUCIopoa, cepbl, hochopa u yriaeposaa).

XHWMHYECKHE CBOMCTBA BaKHEHITMX HEMETAUIOB (TallOT€HOB, Cepbl, a30Ta, Qocdopa,
yTJiIepo/ia U KpeMHHUS) U UX COSTUHEHUH (OKCHI0B, KUCIOPOCOACPKAIITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUN ).

[IpumeHeHre BaXKHEHIITUX HEMETAUIOB U UX COCAMHEHMUIA.

Merannel. [lomoxenue metaminoB B [lepuoguueckor cuCTeMe XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. Oomiue
¢duznveckre cpoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJICKTPOXUMHUYCCKUN Psjl HANPsSHKECHUN
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaXHEWUIIMX META/UVIOB (HATpUM, Kajdui, KaJbIMi, MarHHi,
AQTIOMUHUN, [IUHK, XpPOM, KeJIe30, MEJIb) U UX COCAMHEHMUI.

O6mue criocoObl mosy4eHust MeTauioB. [I[puMeHeHne MeTaoB B OBITY U TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHMS BEIIECTB W MX TMPEBpalleHU: H3ydYCHUE
KOJUTIeKIIMH «MeTallibl M CIUIaBBD), OOpa3lloB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAbHBIX
3ama4, HaONIOACHWE W  ONHCAHHWE JIEMOHCTPAIIMOHHBIX M  JIADOPATOPHBIX  OIBITOB
(B3auMoelcTBUE TUIPOKCUIA AFOMUHUSA C PAacTBOPAMM KHCIOT M UIEIOYed, KaYeCTBEHHbIE
pEeaKIMu Ha KAaTHOHBI METAJIIOB).



Pacuémnuie 3a0auu.

Pacuérel Macchl BemiecTBa WM OOBbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMusl ¥ )KM3Hb

Ponp xumun B obecrieueHnH SKOJIOTUYECKON, IHEPreTUUECKOW U MUIIeBOM 0€30MacHOCTH,
pa3BuTund MeauiuHbl. [loHATHE O Hay4YHBIX METOJaxX ITO3HAHMSI BEIIECTB U XHUMHUYECKHUX
peaKuui.

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIMMNAX MPOMBIIUICHHOTO TOJYYEHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB U MATEPUANIOB: BAXXKHEHIIIME CTPOUTEIbHBIE MaTepHualbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, MaTepualbl s SJICKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUYECKUE U MUHEPAIbHBIE YI00pEHUS.

Xumus ¥ 370pOBbE YEJIOBEKA: MpaBWja HCIOJIb30BaHUS JIEKAPCTBEHHBIX MPEMapaToB,
npaBuiia 6€30MacHOT0 UCTIOIL30BaHUs MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM KU3HHU.

Meowcnpeomemusbie cesa3u.

Peanuzarus MeXIpeIMETHBIX CBs3EH MPHU U3yYCHUH OOIIel U HEOPTaHMYECKON XMMHUHU B
11 kmacce ocymiecTBISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHATHH, SBJISIFOITUXCS CUCTEMHBIMH JJIs OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IHUKJIA.

OO0mme ecTecTBEHHO-HAYUYHbIE TIOHSATHSA: HAy4YHbIH (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTEe3, Kilaccupukamus,  TMEePUOANYHOCTh,  HAONIOJCHUE,  OKCIEPUMEHT,
MOJICTMPOBAHUE, U3MEPEHUE, SABJICHUE.

®dusuKa: Marepusi, dHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPTreTUUECKHl YPOBEHb, BEIIECTBO, TEJO, 00BhEM, arperaTHoe
COCTOSIHHE BeIlleCcTBa, PU3NUecKre BETUINHBI U SUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kieTka, opraHu3M, SKOocHCTeMa, Omocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpaIbl, TOPHBIE TOPOJIBI, TTOJIE3HBIC UCKOMIAEMbIe, TOIUTHBO, PECYPCHI.

TexHosorus: XHMUYeCcKas MIPOMBIIIEHHOCTb, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTEIBbHBIX MaTepualoB, CEJIbCKOXO03SUCTBEHHOE MPOU3BOJACTBO, MUIIeBas
MIPOMBIIIJICHHOCTD, (apMalleBTHUecKasi IPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHaIOB, AJIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OO0YyYaroIIMMUCS
MpOrpaMM cperHero oOuiero o0pa3oBaHus (TUYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTtoquueckoil OCHOBOM 11 pa3pabOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
MPOrpaMM CPEAHETO OOIIET0 00pa30BaHUs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUSl IMpeaAMeTa «XHMHSA» Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUs
BbIJIEJIEHBI CIEAYIOLINE COCTABIISIOIINE:

-OCO3HaHUE OOYYAIOIIUMHUCS POCCHUICKON Tpa)KTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH ¥ CAMOONPE/IEIICHHUIO;

-HaJIMYMe MOTUBALIMH K O0YUYEHUIO;

-1IeJIEHAINIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUYECKUX TPaTUIMil 0a30BOM HAYKH XUMUU;

-TOTOBHOCTb U CIMOCOOHOCTH OOYYaIOIUXCsl PYKOBOJACTBOBATHCS B CBOEH JESTEIIBHOCTH
[EHHOCTHO-CMBICTIOBBIMU ~ YCTAaHOBKAMHM, TPUCYIIMUMH IIEJIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

-HaJIMYMe MPABOCO3HAHHUS 3KOJOTUYECKOM KYJNbTYphl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHbBIC IJIAHBI.

JInyHOCTHBIE pE3yJIbTATBl OCBOCHMS IpeAMeTa «XHMHsD» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIUTATEIbHOW JESATENBHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPaBCTBEHHbIMM LIEHHOCTSAMM U HJ€aJlaMUd POCCHUIICKOIO
IpaXAaHCKOrO0 OOIIecTBa, NPHUHIATHIMA B OO0IIECTBE HOPMaMH U NPaBUJIAMH IOBEJICHUS,
CHOCOOCTBYIOIIMMHU TPOIECCAaM CaMOTO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHMUS
JUYHOCTHU O0YYaIOIUXCS.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa «XUMHs» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa TIO3HABATEIBHOW U TMPAKTUYECKON JAEATENBHOCTH OO0YyYaloluxcs IO pealu3aliu
OPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kI1aHCKOro BOCIUTAHUS .

-0CO3HAHUs 00YYAOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIMOPSAIKY;

-IIPEJICTABJIICHUS] O COLMAIBbHBIX HOPMax M NpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

-TOTOBHOCTH K COBMECTHON TBOPUECKOH JESATEIBHOCTHU MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHuH Y4eOHBIX U MTO3HABATENbHBIX 33/1a4, BHITOJHEHUH XUMHYECKUX HKCIIEPUMEHTOB;

-CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHThI JPYTUX
IIPU AHAJIM3€ PA3IUYHBIX BUJIOB YUeOHOU JAESITEeIbHOCTH;

2) NIaTPUMOTHYECKOTr0 BOCIIUTAHMA:

-[ICHHOCTHOI'O OTHOILIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEUYECTBEHHOMN
XUMUU;

-yBaXCHHs K TPOILIECCY TBOPYECTBAa B 00JACTH TEOPUU U MPAKTUYECKOTO MPHUMEHEHUS
XMMHHU, OCO3HAHHS TOTO, YTO JOCTHIKCHHMS HAyKH €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJCHHM,
KPOMOTJIMBBIX AKCIIEPUMEHTAIIBHBIX IOMCKOB, IOCTOSIHHOT'O TPYy/1a YUYEHBIX U IPAKTUKOB;



-MHTEpeca U II03HABATEJIbHbIX MOTHMBOB B TMOJYYEHUU U TMOCIEAYIOUIEM aHAIU3e
MH(}OPMALMH O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XHUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHMSA:

-HPAaBCTBEHHOT'O CO3HAHUS, ’TUYECKOIO MTOBEICHMUS;

-CIIOCOOHOCTH OLICHMBAaTh CHUTYallUM, CBA3AHHBIE C XUMHYECKHUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HA MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

-TOTOBHOCTU OLIEHUBATh CBOE MOBEACHHME M IOCTYNKH CBOMX TOBApHILEH C MO3UIUI
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYNKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

-IIOHMMaHUs LEHHOCTEH 3I0pOBOTO M Oe3omacHoro oOpa3a >XKHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY 3/J0POBBIO;

-coOI0/IeHUs TIpaBUl 0€30MacHOr0 OOpallleHHs] ¢ BEIECTBAMHU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJOBOU JNESATEIBHOCTH;

-MIOHMMaHUs I[I€HHOCTU TMpaBUJ WHIUBUIYAJBHOTO W KOJUIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYALUAX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

-OCO3HAHUsl TOCIEACTBUI U HENPUSTHS BPEAHBIX MpPHUBBIUEK (YMOTPEOJIECHUS ajIKOTOJs,
HapKOTHKOB, KypeHus);

5) Tpya0BOro BOCIIUTAHUSA:

-KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4eOHO-HUCCIEAOBATENBCKON JIeATEIbHOCTH,
OOIIECTBEHHO TMOJIE3HON, TBOPUECKOHN U IPYTUX BUAAX ACATEIbHOCTH;

-yCTAaHOBKM Ha aKTHBHO€ Yy4YacCTHE€ B PEIICHUU IPAKTUYECKUX 3alad COLUAIbHOMU
HalpaBJIeHHOCTH (B paMKax CBOEro Kjacca, IKOJIbI);

-MHTEpeca K NPaKTUYECKOMY H3Y4EHHUIO0 Ipodeccuil pa3ivyHOro poja, B TOM 4YHUCIE Ha
OCHOBE ITPUMEHEHUS NIPEIMETHBIX 3HAHUI 110 XUMUM;

-YBAJXKEHUS K TPYLy, JIIOJAM TPpyJa U pe3yibTaraM TPYI0BOU EATEIbHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaJbHOW TpPAaEeKTOpPUU OOpa3oBaHMs,
Oyayiel npodeccuy 1 peaau3alii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEN K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHHUS

-3KOJIOTMYECKH 1eJIeCO00Pa3HOro OTHOLIEHHS K IPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HU Ha 3emIie;

-IIOHUMAaHHUA TJI00aJIbHOTO XapaKTepa 3KOJIOIMYECKUX MpoOeM, BIUSHHUS SKOHOMHUUECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOIHON M COLMAIIBHOM CPEJIbI;

-OCO3HAHUS HEOOXOIUMOCTH UCIOIb30BaHMS TOCTHKEHUH XUMUM JJIsl PEIIEHUs] BOIIPOCOB
PaLMOHAIILHOTO IPUPOIOIOIb30BaAHNS;

-aKTUBHOT'O HENPUSATUS JIECUCTBUH, MPUHOCIIIMX BPEI OKPYNKAIOIIECH MPUPOJAHON CpEE,
YMEHHUSI TPOTHO3UPOBATh HEOIArONpPHUITHBIE SKOJIOTUYECKHE MOCIEACTBUS MPEAIPUHUMACMBIX
JNEUCTBUN U IPEAOTBPALATh HX;

-HAJIMYUS Pa3BUTOIO SKOJIOTMYECKOTO MBIIIIEHUS, JKOJOTMYECKOW KYJIBTYpbI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKON  HAaNpaBJIEHHOCTH, YMEHHsS pYyKOBOJICTBOBATHCA HMH B
MO3HABATENbHONW, KOMMYHHKAaTHBHOW M COLMAIBbHON MpaKTHKE, CHOCOOHOCTH W YMEHHSA
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

-c(pOpMHPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOLLECTBEHHOM MPAKTHUKHY;



-IOHUMAaHusl cHenu(UKA XUMHHM KaK HayKd, OCO3HaHus €€ poiu B (HOpMUPOBaAHUU
palMOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUH LIETIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX 3aKOHOMEPHOCTEU H
pelieHuur npoodIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

-yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JUIs COBPEMEHHOM LMBWIM3ALUU: B €€
T'YMaHUCTUYECKON HAMpaBIEHHOCTH U Ba)KHOM pOJIM B CO3/IJaHMM HOBOHM 0a3bl MaTepHaTbHON
KYJBTYPBI, PEIICHUH TI100aIbHBIX MPOOJIEeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THIEBOM M HSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI,
00ecCTeueHnH yCIOBUM yCIEITHOTO TPY/Aa U SKOJOTHUUECKH KOMGMOPTHON KM3HU KaXKJIOTO WICHA
00111eCTBA;

-€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH: IIOHMMaHWsS CYLIIHOCTH METOJIOB ITO3HAHUS,
WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a ¥ OOBSICHEHHUS SIBJICHHM OKPYXKAIOIIETO MHUpPA W MPOUCXOMAAIINX B HEM H3MEHEHUH,
yMEHHUsI JellaTh OOOCHOBAHHBIE 3aKJIOUEHHUS] HA OCHOBE HAYYHBIX (PAKTOB M HUMEIOIINXCS
JAHHBIX C LEJIbIO MOJYYEHUS I0CTOBEPHBIX BHIBOOB;

-CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHYECKHUE 3HAHUS [UIS  PEIICHUs
mpo0JieM B peabHbIX JKU3HEHHBIX CUTYaIIHIX;

-MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

-TOTOBHOCTH U CIOCOOHOCTH K HEMPEephIBHOMY OOpa3oBaHUI0 M CcaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW TI0 XUMHM B COOTBETCTBUM C >KU3HCHHBIMHU
MOTPEOHOCTAMH;

-UHTepeca K OCOOEHHOCTSIM TpyAa B pPa3IUuYHBIX cdepax npodhecCHOHATBHOM
NESATEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpenmMeTHble pe3yJbTaThl OCBOSHUSI YYEOHOTO MpeaMera «XHUMHs» Ha YPOBHE
CpeaHero o0Iero oopa3oBaHus BKIIOYAOT:

-3HaYUMBbIe 1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIMIUXCSA MEXKIUCITUTIIIHHAPHBIC
(MeXTIpeIMEeTHBIC) OOIIeHAYUYHBIE IOHSATHS, OTPAXKAIOIIHME IIEJIOCTHOCTh HAYYHON KapTHHBI
MUpa W crnenupuKy METOIOB TO3HAHHUS, WCIIOIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus,
BCILIECTBO, DHEPTHsl, SIBJICHWE, TIPOIECC, CHUCTeMa, Hay4dHbId (aKT, NPUHINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCJICAOBaHHE, HAOIIOJCHUE, M3MEpPEHHUE, SKCIEPHUMEHT H
Apyrue);

-YHHBEpCalIbHbIE  ydeOHbIE  JEHCTBHS (mo3HaBaTebHbBIC, KOMMYHUKaTHBHBIE,
peryisaTHBHBIC), oOecrneunBawmue QGopMupoBaHue (PYHKIIMOHATBLHONH TPaMOTHOCTH |
COIMATFHOW KOMIIETEHIIMHA O00YyYarOIINXCs,

-CIIOCOOHOCTh ~ OOYYAIOIIUXCS  HMCIOJb30BaTh  OCBOCHHBIC  MEKIUCIIUILIMHAPHBIC,
MHPOBO33PCHUCCKHNE 3HAHWS W YHHBEpCAJIbHbIC YYCOHBIC ICHCTBHS B II03HABATCIBHOW U
COLMAIIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCATbLHBIMUA yYeOHBIMU
MO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JACHCTBUSMH.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMY MO3HABATEIbLHBIMHU JI€iCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeHCTBHS:

-CaMOCTOSITENIbHO (DOPMYIHPOBATh W AaKTyaJU3UpPOBaTh TMPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;



-ONpPENeNATh IeNIM JEATENbHOCTH, 33/JaBas MapaMeTpbl W KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTBH PE3yJIbTaThI ACATEIHHOCTH C TOCTAaBICHHBIMH LEIISIMH;

-HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIICIATH
XapaKTepHbIe TPHU3HAKWA TOHATHA W YCTAHABIMBATH WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOITUE TIOHATHS JUTSI OOBSICHEHHSI OTACIBbHBIX (DAKTOB W SIBIICHU;

-BBIOMPATh OCHOBAHUS U KPUTEPUU TS KJIACCU(DUKAINH BEIIECTB U XUMUICCKUX PEaKIIHA;

-yCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXTy N3y9YaeMbIMU SBIICHUSMU;

CTPOUThH JIOTHYECKHE pacCyXIeHus (MHIYKTHBHBIC, JEAYKTHBHBIC, 110 aHAJIOTHH),
BBISIBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHIX, (POPMYINPOBATH
BBIBOJIBI M 3aKITIOUCHUS;

-IIPUMEHSTH B MPOIECCE TO3HAHUS, MCIIOJB3YEMbIE B XUMUU CHMBOJIMYECKUE (3HAKOBBIE)
MOJIENIA, TPEOOpPa3OBbIBATh MOJEIbHBIE TMPEACTABICHUS — XWMHUYECKHHA 3HAK (CHMBO)
JJIEMEHTa, XUMUYecKas (hopMmysa, YpaBHEHHE XUMHYECCKOW PEaKIMyd — MPHU PEIICHUN y4eOHBIX
MO3HABATEIBHBIX W MPAKTUYCCKUX 3a/1ay, MPUMCHSATHh HAa3BAaHHBIC MOJICIIbHBIC TPEICTaBICHUS
JUTS BBISIBIICHUS XapaKTCPHBIX MPU3HAKOB M3Y4YaeMbIX BEIICCTB M XUMUYCCKUX PEAKITHH.

2) 0a30BbIE UCCJIEA0BATEIbCKHE 1eICTBUSA:

-BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMUS BEIIECTB U XUMUYECKHX PEaKIINi;

-popMynHMpoBaTh IENMW W 3aJa4d  UCCIEAOBAaHHWS, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOATEIHHO C(HOPMYIUPOBAHHBIC BOMPOCH B KaUECTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
It OPMHUPOBAHUS TUTIOTE3HI IO MPOBEPKE MPABHIILHOCTH BHICKA3bIBACMBIX CYXKICHHIA,

-BJIaJICTh HABBIKAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS W TPOBEICHHS YYCHUYCCKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HA0IOIaTh 32 XOJIOM IPOIECcCca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €r0 Ppe3ysibTar, (HOPMYyJIUPOBaTh OOOOUICHHS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MUCCIICJIOBAHMUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJICIAHHOM
pabore;

-PUOOpPETaTh OIBIT YYEHUYECKOH MCCIEIOBATEIbCKOH M IMPOEKTHOW ESATENbHOCTH,
IPOSIBJISITH  CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY TIOMCKY METOJIOB PEIICHUS
NPaKTUYICCKHUX 3a71a4, IPUMEHEHHIO Pa3IMYHBIX METOIOB TTO3HAHUS.

3) paGora ¢ undgopmanueii:

-OPHCHTUPOBAThCS B PA3IUYHBIX HWCTOYHHWKAX WHGOpMAIMK (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHYECKOTO COJICp)KaHWs, CIpaBOYHBIC IMOCOOMS, pecypchl HHTepHera),
aHAJTM3UPOBaTh HHGOPMAIMIO PA3IUYHBIX BHIOB M (OPM TIPEACTABICHHS, KPUTHUCCKU
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPECYHBOCTH;

-popMyIHpOBaTh 3aMpoChl W MPUMCHITH PA3JIUYHBIC METOJBI TPU TIOUCKE U OTOOpe
uHpOpMAIHH, HEOOXOUMOM TS BRITIOJTHEHHS YISOHBIX 3a/1a4 ONPEeIEHHOTO THIIA,

-IPUOOPETaTh OIBIT MCIIOJIE30BaHUSI WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

-CaMOCTOSITEJIbHO BBIOUPATHh ONTHUMANIbHYIO (hOpMY TpeACTaBlIeHUs UHPOPMAIIUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOIUIBI, PUCYHKH U JIPYTHE);

-HCIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CpEACTBA MpPH paboTe C XUMHUYECKOM
uHpoOpMaIMe: TPUMEHITh MEXIpeaIMeTHble ((QU3nUecKue W MaTeMaTHuecKue) 3HaKh U
CHUMBOJIBI, (OpMYJIbl, a00peBUaTypbl, HOMEHKIIATYPY;

-HCTIOJIb30BaTh U IPEOOPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.



OBnajgenne yHuBepcaJbHBIMU KOMMYHHMKATHBHBIMU 1eliCTBUAIMMU:

-33/1aBaTh BONPOCHI IO CYIIECTBY 0OCYXk/1aeMOW TEMBI B XOJI€ AUAJIOra W/WIH AUCKYCCHH,
BBICKa3bIBaTh MHJIE€U, (OPMYyIUpPOBATH CBOM MPEAJOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MPEJI0KEHHOM 3aa4u;

-BBICTyIIaTh C MPE3EHTALUEN PE3yJIbTaTOB MO3HABATEIBHON JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBITOJIHEHHMH XHWMHUYECKOTO
AKCIIEPUMEHTA, MPAKTHUYECKOH padOThl IO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BELIECTB,
peanu3anuy y4yeOHOro MmpoekTa U (QopMyJIUpOBaTh BBIBOJBI MO pe3yibTaTaM HPOBEAEHHBIX
HCCIIEeIOBAaHUM MTyTEM COTJIACOBAHMS TO3UIIUMA B XOJ€ 00CYXIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiageHne yHUBEPCAJbHBIMH PeryJIITHBHBIMH 1eCTBUAMM:

-CaMOCTOSITEJIbHO IJIAaHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATEIbHYIO ACSTENbHOCTD,
onpezenss e€ eI W 3a/Jayd, KOHTPOJIHUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH
npeajgaraeMblii aNropuTM JEHCTBUN MpPU BBIMOJIHEHUH Y4€OHBIX M HMCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPEeKTUBHBIN CIIOCOO UX PEIICHUS C YUETOM MOIYYEHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMUYECKUX PEaKLHUsX;

-OCYyILIECTBIIATh CAaMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMoOaHajiu3a M
CaMOOILCHKHU.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndyeckas XUMHs» OTPAKAIOT:

-cOPMHUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTaBJISIIONIEH €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUpa, POJIM XMUMHUU B TO3HAHUU SBJICHUM TPHUPOILI, B (opMUpOBaHUU
MBIIIJICHUSI U KyJbTYpbl JTUYHOCTH, €€ (yHKIMOHAIBbHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelieHus TPaKTHYECKUX 3a7a4 U OSKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO U MPUPOTHOM CpEIE;

-BJIaJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIue
MOHATHSA (XUMHYECKHUH 3JIEMEHT, aTOM, dJIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKyJjla, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, XUMHYECKasl CBs3b, CTPYKTypHas (opmymna (pa3BépHyTas W
COKpami€HHasi), MOJIb, MOJISIpHas Macca, MOJSAPHBIA 00BEM, YIJIEPOJHBIA  CKeJeT,
(yHKIIMOHAIbHAS TPYIINA, paadKal, U30MEpHs, M30MEpPHI, TOMOJOTHUYECCKUN psJi, TOMOJIOTH,
YIJIEBOJAOPOIbI, KUCIOPOJ M a30TCOACPIKAIINE COCIUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJIIPHBIC COCTMHEHHMS ); TCOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPraHUYSCKHX
BemectB A. M. byriepoBa, 3aKkoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUI SI3bIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSA, JIE)KAIUE B OCHOBE MOHUMAHMS
MPUIMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SBJICHUH, (aKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJYyYeHHH W Oe30IMacHOM HCIOJIb30BAaHUHM BAXKHEHITUX OPraHWYECKHUX BEIIECTB B
OBITY ¥ TIPAKTHUYECKOM JISATEIbHOCTH YeJIOBEKa,

-c)OPMHUPOBAHHOCTh YMEHHUH BBISBIISATH XapaKTEPHBIC MPU3HAKK MTOHATHH, YCTaHABIMBATh
X B3aMMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOIINE MOHSATHS MPU OMUCAHUUA COCTaBa, CTPOCHHUS
Y MIPEBPAICHUN OPraHUYECKUX COCIMHEHHM;

-c()OPMUPOBAHHOCTh YMEHHUH HMCIOJIH30BaTh XMMHYECKYI0 CHUMBOJUKY IS COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHON) (HOPMYIT OpraHUYECKUX BEIIECTB
Y YPaBHEHHM XMMHUYECKHUX PEAKLHM, M3TOTABIMBATH MOJEINA MOJIEKYJ OPraHUYECKUX BEILIECTB
JUISL WIUTIOCTPALIMU UX XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;



-cOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAIICKHOCTh U3YUYEHHBIX OPTaHUUECKUX
BEIIECTB IO HX COCTaBy U CTPOCHHUIO K OMNPEACIEHHOMY KiIacCy/Tpynne COeIuHEHUN
(yrineBoaoponbl, KHUCJIOPOA M  a30TCOACpKAllM€ COEIUHEHUS, BBICOKOMOJICKYJISIPHbIC
COCIIMHEHUS), aBaTh UM Ha3BaHUsA MO cuctemarmueckod HoMmeHkiatype (IUPAC), a Ttaxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHUS OT/ACIBHBIX OPTraHUYECKHX BELIECTB (ITWJICH, MPOIMIIEH,
aleTUJICH, STUJICHIVIMKOJb, TIULEPUH, (QEeHOJ, (QopMalblIeruj, aneTaiblIerusl, MypaBbUHas
KHCJIOTa, YKCYyCHasi KHUCIIOTa, OJICMHOBAsl KUCJIOTA, CTEApUHOBAas KUCIIOTa, TIIIOK03a, (PpyKTO3a,
KpaxmMal, IeJUTI0JI03a, TIUIUH);

-cOPMHUPOBAHHOCTh YMEHHUS OMPEACNATh BUIbl XWMHUYECKOM CBS3U B OPraHUYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIE);

-cOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKECHHUS TEOPHUU CTPOCHHS OpPraHUYECKUX
BemecTB A. M. BytnepoBa 11t 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMS; 3aKOH COXPaHEHHUSI MAaCcChl BEIIIECTB;

-chOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpoeHUe, (Qunyeckue u
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PAa3IMUHBIX KJIACCOB OPTAHUYECKUX BEIIECTB
(meTaH, »TaH, JTWIEH, MPOMUJIEH, aleTuwieH, OyrtaaueH-1,3, MmerwnOyraauen-1,3, OeH3o,
METaHOJ, 3TaHOJ, ATUJICHTIUKOJb, TTUIEPUH, (PEHO, aleTalbAeTH, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, KpaxMmall, I[eJUTI003a, aMHHOYKCYCHas KHCII0Ta), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIUX XMUMHYECKUX PEAKIUNA C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYT;

-cOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HWCTOYHUKHU YTIAEBOJOPOJHOTO CHIPhS
(HedTh, TMPHUPOAHBIA Ta3, Yroijib), CIOCOOBI WX MEepepadOTKH M MPaKTHUYECKOE IMPUMEHEHHE
POIYKTOB MepepadbOTKH;

-cOPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUMCICHUS IO XHUMHYECKUM YpPaBHEHUSIM
(Maccel, 00b€Ma, KONMMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIHMH MO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOIYKTOB PEaKIUH);

-cOpMHUPOBAHHOCTh YMEHUH BJIaICTh CUCTEMOM 3HaHHI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUA, MCIIOJIB3YEMbIX B XHWMHHU IPU HU3YUYCHUH BEHIECTB W XHUMHUYECKUX SIBJICHUU
(HabmrofeHre, M3MEpPEeHHE, SKCIEPUMEHT, MOJCIMPOBAHNE), HWCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKUE 3HAHUS [JI1 TIPUHSITUA PEHICHWM B KOHKPETHBIX JKU3HEHHBIX CHUTYyalusX,
CBSI3aHHBIX C BEILIECTBAMH M UX IPUMECHECHUEM,;

-c)OpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh MpaBUja MOJB30BAHUS XUMHYECKON TOCYI0N U
nabopaTOpPHBIM 000pYIOBAaHHEM, a TaK)Ke MpaBHUJia OOPAIICHHS C BEIIECTBAaMU B COOTBETCTBHH C
WHCTPYKIHSIMU TI0 BBITIOJTHEHHIO JTa00OPaTOPHBIX XUMHUECKUX OIBITOB;

-cOPMHUPOBAHHOCTh YMEHHUW IUTAHUPOBATH W BBIMOJHATh XUMHUYECKHHA DKCIICPUMEHT
(TpeBpalleHusl OpraHMYeCKUX BEIIESCTB MPH HArPEBaHHUHM, TOJYYCHHE ITHUJICHA U M3yUYEHUE €T0
CBOMCTB, Ka4eCTBEHHBIE PEAKIMH OPraHWYCCKUX BEIIECTB, JeHATypamus OEJIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHHM C MpPaBUIAMU TEXHUKH O€30IMaCHOCTH
MPU OOpAIlICHWH C BEIIECTBAMH M J1aOOpPaTOPHBIM O0OpYJAOBaHUEM, MPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIUX PEAKIUN H
(hopMyITHpPOBATh BHIBOJIBI HA OCHOBE 3THX PE3YJIHTaTOB;

-c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO WH(OOPMAIHIO,
MOJIy9aeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U ApyTHX);

-cOPMUPOBAHHOCTh, YMEHUH COOMIOAATh MpaBUiia HKOJOTHUYECKH IIeIIeCO00pa3HOTo
MOBEZICHUSI B OBITY W TPYIOBOW JACSITEILHOCTH B IIEJIIX COXPAHEHHS] CBOETO 3/I0POBbSI H
OKpY>Karollle NPUPOJHOW Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA YKUBBIE OPraHU3MBbI



OnpeAeNEHHbIX OPraHMYEeCKUX BeElIecTB, MOHMMas cwmbica mnokazatens [IJIK, moscHars Ha
MpUMeEpPax CHocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHHS] UX BPEJHOTO BO3ECUCTBHS Ha OPraHu3M
4eJI0BEKa;

-1 00Yy4YarOIIMUXCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHM 37J0POBBSI: YMEHHUE MPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUM;

-UIsL CHEeNbIX M CcAa0OBUAANIMX OOYy4YarOHmIMXCS: yMEHHE HCIONb30BaTh pPeIbe(HO-
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaitng mist 3anucu XuMuyeckux Gopmy.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOeHUsA Kypca «OOmass u HEOpraHudecKas XUMUS»
OTpakaroT:

-cOPMHUPOBAHHOCTh MPEJCTABICHUN: O XHUMHYECKOM COCTaBIISIFOIIEH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJIM XUMUU B TIO3HAHWUU SIBJICHHUH MPUPOJBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBbHOW TPAaMOTHOCTH, HEOOXOIUMOM s
pelieHus MPaKTHYECKUX 3aJad M OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbBIO U MPUPOTHOM CPENIE;

-BJIaJICHUE CHUCTEMON XMMHYECKHWX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOIIOJATaroIue
MOHATHS (XUMHUYECKUHN 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJIAPHBIH O0BEM, BAJICHTHOCTh, OJIEKTPOOTPUIIATEIILHOCTh, CTENEHb
OKHCJICHUs, XHUMHUYECKash CBS3b (KOBaJCHTHas, HWOHHAs, MeETAJUIMYEeCKas, BOJOPOIHAs),
KpUCTAJTMYECKass  pemI€TKa, THUIBI XUMHUYECKUX  pPEaKIUd, pacTBOp, DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsT AUCCOLMAIMs, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW  pEakIMM, XUMHUYECKOe paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON auccourannu, nepuonudeckud 3akoH J[. WM. MeHnpeneeBa, 3akoH
COXPAHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHHUs M IPEBPAIICHUS SHEPIHMM IIPU XUMHUUYECKHUX
peakuusx), 3aKOHOMEPHOCTHU, CHUMBOJMYECKHI S3bIK XUMHHU, MHPOBO33PEHUECKHE 3HAHUS,
JeXalMe B OCHOBE IOHMMaHUS TMPUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKUX SIBJICHH,
(bakToNOrM4ecKre CBEJCHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUU U OE30MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHMYECKHUX BEIECTB B OBITY U MPAKTUYECKOM IEATETbHOCTH YEIOBEKa;

-c()OPMUPOBAHHOCTH YMEHUH BBISBIISATh XapaKTEPHbIE MPU3HAKU MOHATHIN, YCTaHABINBATh
UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHUS NPU ONMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPAILCHUI;

-c()OPMUPOBAHHOCTh YMEHHUI HCMOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JJISi COCTABJICHHUS
dbopMyT BElIECTB M YpaBHEHUH XUMHYECKHX pEAKIMil, CHCTEMAaTHYECKYI0 HOMEHKJIATYPy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHUYECKMX BEINECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHAK, Tall€Has U3BECTb, HETall€Has W3BECTb, NMUThEBAas COJA, MUPUT U
Apyrue);

-cOPMUPOBAHHOCTh YMEHHUI OMNpEAENATh BaJCHTHOCTh H CTENEHb OKUCICHHS
XUMUYECKUX OJJIEMEHTOB B COEIUWHEHHUSX pPa3IMYHOTO COCTaBa, BHJI XUMHUYECKOM CBS3U
(KoBaneHTHasl, UOHHAsI, METAJUIMYECKAs, BOJIOPOJHAsI) B COEIMHEHMSIX, TUIl KPUCTAILINYECKOU
PEHIETKY KOHKPETHOTO BelllecTBa (aTOMHas, MOJIEKYJISIpHAsl, MOHHAs, METaJUIMYECKasi), XapaKTep
Cpebl B BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUM;

-c()OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MIPUHA/IC)KHOCTh HEOPTraHUYECKIX BEIIECTB
M0 X COCTaBY K ONPEIEIEHHOMY KJIacCy/TpyIIie COeMHEHUN (TPOCThIE BEIIECTBA — METALIBI U
HEMETaJUTbI, OKCUJIbI, OCHOBAHMSI, KUCJIOTHI, aM()OTEPHBIE TUPOKCHUIBI, COJIH);



-cOpMHUPOBAHHOCTh YMEHUM pPaCKphIBaTh CMBICI THepuoauueckoro 3akonHa J[. U.
MenzaeneeBa M JIEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIIUU;

-C)OPMUPOBAHHOCTh YMEHUH  XapaKT€pU30BaTh 3JIEKTPOHHOE CTPOEHUE ATOMOB
XUMHUYECKHUX 3JIeMEHTOB 1—4 mepuonoB lleprnonnyeckod CUCTEMBI XUMHUYECKUX AJIEMEHTOB /l.
W. MenneneeBa, UCIONb3Ysl TMOHATHS «S-, P-, O-DJICKTPOHHBIE OPOHTAIM», «IHEPIETHUCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH 110 nepruoaaM u rpynnam [lepuonnyeckoi cucteMbl XuMuyeckux 3ieMenTos /1. U.
Menneneena;

-chOpPMHUPOBAHHOCTh YMEHHUM XapaKTepH30BaTh (OMUCHIBATH) OOIIUE XHUMHYECKUE
CBOICTBA HEOPraHMYECKHX BEIECTB pPa3IMYHbIX KJIACCOB, MOATBEPKAATH CYLIECTBOBAHHE
T€HETUYECKOM CBSI3M MEXKIY HEOPraHMYeCKMMHU BEIIeCTBAMH C IOMOIIBI0 YpaBHEHUU
COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN;

-C()OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKLUUU MO Pa3ITUYHbIM
Mpu3HaKaM (YUCIYy M COCTaBy pearupyrolinx BEIIeCTB, TEIUIOBOMY J(QeKTy peakiuu,
M3MEHEHHUIO CTETIEHEW OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTopa);

-C()OPMUPOBAHHOCTH YMEHUIN COCTABIIATH YPaBHEHUS peakli pa3IMuHbIX TUIIOB, MTOJHbIE
U COKpalll€éHHbIE YPAaBHEHHUS peaklUil MOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, NMPU KOTOPBIX ATH
peakuuu uAyT A0 KOHIA;

-c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH PpEAKLUHU, MOATBEPKIAIOUINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHX BEIECTB, pPAaClO3HABATh OIBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX paCTBOPaxX HEOPraHUYECKUX BEILIECTB;

-C()OPMUPOBAHHOCTh YMEHUHN PACKPHIBATH CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MoCPeICTBOM COCTABIEHUS AJIEKTPOHHOTO OallaHca ITUX PeaKluid;

-C()OPMUPOBAHHOCTH YMEHUIN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakluu OT
pa3auYHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aehcTus (mpunnun Jle [laTense);

-c()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKHE TPOIECChl, JEKallue B
OCHOBE IMPOMBIIIIEHHOTO MOJYyUYeHUsI CEPHON KUCIOTHI, aMMHaKa, a Takke chopMUPOBaHHOCTD
npescTaBIeHUl 00 OOIIMX HAayYHBIX NMPUHIUIAX U SKOJIOTHYECKHX MpoOiIeMax XUMHYECKOTO
IIPOU3BOCTBA;

-cOPMUPOBAHHOCTh YMEHUU TPOBOAUTH BBIUKCICHUS C MCIOJIB30BAHUEM TOHSTHS
«MaccoBas JI0Jid BEIIECTBAa B PACTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX
pEaKIusax, MacChl BEIIEeCTBAa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCCE
Wi 00bEMY OJHOTO U3 YUYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, TEIIOBOro 3¢ dekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MAcChl BEIIECTB, IPEBPAILLCHHS U COXPAaHEHUSI SHEPTUN;

-c)OpMHUPOBAHHOCTh YMEHHUH COOJIIO/IaTh TIPaBUjIa MOJIB30BAHUS XUMHYECKON TOCYI0M U
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE TIPaBHIIa OOpAIICHHsI C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIMSIMH TIO BBITIOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB;

-c()OPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATH W BBHIMOIHATH XUMHUYECKHI HKCIEPUMEHT
(pa3nokeHHEe MEepOKCHAa BOJOpPOJAa B IPUCYTCTBUM KaTalau3aTopa, OIpPEACIIEHUE CpPEJbl
PacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATLHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOH peakiuy, peakiuy HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMU Ha
cynb(dar-, kKapOOHAT- ¥ XJIOPHUI-AaHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE YKCTICPUMEHTAIbHBIX
3agay no Temam «Mertamney u «Hemeramiby) B COOTBETCTBHM C MpaBUJIaMU TEXHUKU
0€30MacHOCTH MPH OOpAIICHNH C BEIIECTBaMU U Ja00paTOPHBIM 000PYI0OBAaHUEM, TIPS CTABISAT



pE3yJbTaThl XMMHYECKOI'O 3KCIEpUMEHTa B (OpME 3alUCH YpPaBHEHHH COOTBETCTBYIOIIHX
peakuuii U GOpMyIHPOBAThH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

-C()OPMUPOBAHHOCTh YMEHHMI KPUTHYECKH AHAJIU3UPOBATh XUMHUYECKYIO0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HMCTOYHHKOB (CpeAcTBAa MAacCOBOM KOMMYyHHUKanuu, WHTepHET u
JIPYTHX);

-c()OPMHPOBAHHOCTh YMEHHMM COOIIOAATH IPaBHA 3KOJIOIMUYECKH LEJIECO00pa3HOro
MOBEACHUSI B OBITY W TPYAOBOM JAESITENIBHOCTH B ILEJIAX COXPAHEHHS] CBOETO 3/10POBbSI U
OKpYyKarole MpUpodHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACUCTBHS Ha KUBbIE OPraHU3MBbI
onpeeNEHHBIX BEIIECTB, MoHUMas cMmbich nokasatens [1JIK, noscHiITs Ha mpuMepax CrocoObl
YMEHBIIEHUS ¥ NPEJOTBPALIEHUS X BPEAHOIO BO3/ICHCTBUS Ha OpPraHU3M YeJIOBEKa;

-1 00y4aroIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHM 37I0POBBS: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS BEILIECTB U XMMHUECKUX SIBJICHUMH;

-JUIsL CHENbIX M CIa0OBUAAMIMX OOy4YaroOIIMXCSl: yMEHUE HCIONb30BaTh pPeEIbeHO-
TOYEYHYIO cucTeMy oOo3HaueHuit JI. bpaitng mist 3anucu XuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne KosunuecTBO 4acoB
/i HaumenoBaHue pa3ejioB H TeM MPOrPaMMbl Beero | Korrpoasmoie | Mpaxriseck DaekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTejibHbIE pecypchbl
padoThI e padoThbl
Paspnea 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
11 IIpenmer oprannyecko XuMuu. Teopust CTpoeHus 3
OpraHn4eckux coeanHennii A. M. bytneposa
Hmozo no pazoeny | 3
Pasnea 2. YrieBoaopoabl
2.1 | IlpenenbHbIe YTIE€BOAOPOAbI — AJTKAHbI 2
29 HenpenenbHble yrieBOg0OPO/Ibl: AIKEHbBI, AJIKATUCHBI, 6 1
AJTKUHBI
2.3 | ApomaTuyecKkue yriaeBoA0pO bl 2
24 [IprpoaHbIe HCTOYHUKH YTIIEBOJAOPOIAOB U UX 3 1
nepepaboTKa
Hmozo no pazoeny | 13
Paznen 3. Kucjopoacoaepxamnue oprainyeckne coeJnHeHust
3.1 | Couptsl. ®enon 3
3.2 | Anpaerunsl. Kap6oHoBbie KUCTOTHI. CII0XKHBIE A(hHUPHI 7 1
3.3 | YrueBoasl 3 1
Hmozo no pazoeny | 13
Pa3znen 4. A3oTcoaepxxaniue opraHudecKre coeJMHEeHNsI
4.1 | AMuHBl. AMMHOKHCIOTEL. benku 3
Hmozo no pazoeny | 3
Pasjea S. BeicOkoMoOJIeKYIsIpHBIE COeIMHEH U
5.1 | [Inactmaccel. Kayuyku. Bonokna 2
Hmozo no pazoeny | 2
OBLIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 34 2 2




11 KVIACC

KoaunuecTBO YacosB

DJieKTpoHHbIe (1udpoBbIe)

i/f:, HanmenoBanue pasjieioB ¥ TeM IPOrpaMMbl Beero KourpoJibHbie | [IpakTnyeckue o0pa3oBaTebHbIE
padoThI padoThI pecypcbl
Paznea 1. TeopeTrnueckue OCHOBbI XUMHUH
Crpoenue aromoB. [leproguyeckuii 3aK0H U
1.1 | [lepuoauyeckasi cucTeMa XUMUYECKUX JIEMEHTOB [1. 3
H. Menneneena
1.2 | Ctpoenue BeniecTBa. MHOrooOpasue BeIecTsB 4
1.3 | XuMuyeckue peakuuu 6 1 1
Hmozo no pazoeny | 13
Paznea 2. Heopranuveckasi XuMust
2.1 | Meraibl 6 1
2.2 | Hemeramibl 9 1 1
2.3 | CBsi3b HEOPTAHUYECKUX U OPTaHUYECKUX BEUIECTB 2
Hmozo no pazoeny | 17
Pa3zgesa 3. XumMus u JKU3HL
3.1 | XuMust ¥ )KU3Hb 4
Hmozo no pazoeny | 4
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
N KoimyecTBo yacoB i JIEKTPOHHbBIE
0 ara
Tema ypoka Konrtpousbnbie | IIpakrnuyeckue uudposbie
n/n Bcero U3Y4YeHUA
padoThI padoThI o0pa3oBaTeJibHbIE
pecypchl
IIpeaqMeT opraHndecKkoil XUMHH, e
1 P P 1 04.09.2024
BO3HHKHOBEHUWE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUs OPraHNYECKUX COETUHEHNN
2 pH 1P P! A 1 11.09.2024
A. M. bytnepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o KIacCUPUKAIUA OPTAHUICCKUX
3 BemecTB. HoMeHnkmarypa (cucremarndeckas) u 1 18.09.2024
TPUBHAIBHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
Kitacc AnkaHBI: COCTaB M CTPOCHUE
4 ) POSIHE, 1 25.09.2024
TOMOJIOTUYECKHUH PSJT
MeTtaH ¥ 3TaH — OPOCTEHUIINE IPEACTABUTEIN
5 P P 1 02.10.2024
aJIKaHOB
6 Kitacc AnkeHbI: cOCTaB U CTPOCHHE, CBOMCTBA 1 09.10.2024
OTHIIEH U IIPOIMIIEH — MPOCTEHIITHE
7 P P 1 16.10.2024
MPEACTABUTEH AIKEHOB
Ilpakmuueckas paboma
8 . 1 1 23.10.2024
«llonyuenue ymunena u uzyuenue e2o ce0UCm6»
Kinacc Ankanuensl. byraauen-1,3 u
9 MetuinOytaauen-1,3. [lonyuyeHne CHHTETUYECKOTO 1 06.11.2024
Kay4yKa U Pe3UHBL.
Knacc AnkuHBI: cOCTaB U 0COOCHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — IPOCTEUIINI 1 13.11.2024
MIPEJICTAaBUTENb aJIKHHOB
Buiyucnenus no ypasnenuio xumuyeckou peaxyuu
11 P peart 1 20.11.2024




Knacc Apensr: 6eH3011 1 TOIyod. TOKCHYHOCTh

12 27.11.2024
apeHOB.
I'eneTnueckas CBA3b YIIEBOJOPOIOB,

13 YIICBOOPO 04.12.2024
MIPUHAICIKANTUX K Pa3IMYHBIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN T'a3 ¥ MOMYTHBIE HEPTSIHBIE Ta3bl, 11.12.2024
He(Th U TIPOJYKTHI €€ TepepadboTKu
[IpupoiHBIE UCTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl, 18.12.2024
He(Th ¥ MPOAYKTHI €€ IepepaboTKH
Konumponvnas paboma no pasnen

16 L L pasaeiy 25.12.2024
«¥YTJ1eBoa0pPOaAbI»
Knacc IlpeneapHrle 0JHOATOMHBIE CIUPTEHL:

17 el A P 15.01.2025
METaHOJI ¥ 3TaHOJI. BoiopogHast CBS3b.
Knacc MHoroaTtoMHEIE CIIUPTEIL: STUIIEHTINKOJb U

18 P 22.01.2025
TITALIEPUH
Knacc ®enonpr. @eHOI: CTPOSHUE MOJICKYIIBI,

19 pocHr Y 29.01.2025
(du3HYecKre U XUMUYCCKUE CBOMCTBA, TPUMEHEHHUE
Knacc Anpaerunel: dopManbaerun u

20 ACTHBL: GOPMATLACTHA 05.02.2025
aleTaibIerun. AneTod
Kitacc OqH00CHOBHBIE IIPENEIbHBIE KAPOOHOBEIE

21 g peA P 12.02.2025
KHCJIOTBI: MypaBbUHAs U YKCYCHAS
Ipaxmuueckas padoma

22 ~ . 19.02.2025
«CBoiicTBa pacTBOpa YKCYCHOIH KHCIOTHD)
CreaprHOBas ¥ OJIEMHOBAs KUCJIOTHI, KaK

23 P 26.02.2025
MIPEJICTABUTENIH BBICIIMX KapOOHOBBIX KHCIOT
MprU1a KaK COJIM BBEICHIMX KApOOHOBBIX KHUCIIOT, HX

24 ¢ P 05.03.2025
MOIOIIEE NEUCTBUE
CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX

25 KUCTOT. [ uaAponu3 cinokHBIX 3(DUPOB. 12.03.2025




XKupsr: ruaponans, npuMeHeHne, ONoJornIecKas

26 1 19.03.2025
POJIb KUPOB

7 YrneBojpl: cocTas, knaccudukanus. Baxueiinme 1 02.04.2025
MIPEJICTAaBUTENH: TITF0K03a, PPYKTO3a, caxaposa

28 Kpaxmai u 1iemunosno3a Kak NpupoJHbIE TIOJMMEPHI 1 09.04.2025
Konumponsnas paboma no pazoeny

29 «Kucaopoaconepxaiue opranudeckue 1 16.04.2025
COeTUHEHUSD

30 AMWHBI: METHUJIAMUH U aHWJIAH 1 23.04.2025
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUIECKUE

31 COE€IUHEHMS, UX OMOJIOTMYECKOE 3HAUCHHE. 1 30.04.2025
Ilenrtnanl

39 Benku kak mpUpoTHBIE BEICOKOMOJICKYIIIPHBIC 1 07.05.2025
COCTMHEHUS

33 OcHoBHbIE UHOHHTI/IH XUMHH BBICOKOMOJIEKYIISIPHBIX 1 14.05.2025
COeIMHEHU N
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX coenHeHul. [1macTmacch, 1 21.05.2025
Kay4yKHd, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamnus aTOMOB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema

xuMudeckux snemeHToB JI. Y. MeneneeBa, ux CBs3b C

COBPEMEHHOM TeOpHeEl CTPOCHUS aTOMOB

3aKOHOMepHOCTI/I N3MEHEHHS CBOMCTB XUMHYECKUX

JJIEMEHTOB U UX COCAMHEHUN IO TPYIIIAM U IEPUOIAM.

3HaueHHUE NEPUOANYCCKOIo 3aKOHa U CUCTEMBI

xumudeckux 3eMeHToB J[.M. MenzeneeBa B pa3Butuu

HayKH

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHMUsl KOBAJICHTHOM CBS3H.
Bopopoanas cBsizb

BanentHocTh. DneKTpooTpUIATENbHOCTh. CTENEeHb
OKucJeHus. BemecTBa MONEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTre o aucniepcHbIX cuctemax. Mctunnele u
KOJUIOUHBIE pacTBOPBL. MaccoBast 10Ji BELIECTBA B
pacTtBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHul. ['eHeTHYECKas CBSA3h HEOPraHUYECKHIX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukanus XuMHUeCKUX peakluii B
HEOPraHMYECKON U OPraHN4eCKOW XUMHH. 3aKOH
COXPAHEHHUSI MacChl BELIECTB; 3aKOH COXPAHEHUS U
MIPEBpAILEHUS SHEPTHUH TPU XUMUYECKUX PEAKIIUAX.




Ckopoctb peakiuu. OOpaTuMbie peakiiuu. XUMHUECKOES

o paBHOBecHE
10 Ilpakmuueckaa paboma Ne 1. «Bnuanue paznuunvix
haxkmopos na ckopocmov Xumuueckou peakyuuy
OnektponuTrdeckas auccounanus. [lonstue o
11 BOJIopoHOM moka3zarese (PH) pactBopa. Peakiuu
HOHHOTO 0oOMeHa. ['uapoIin3 opraHuvdecKux u
HEOPraHUYECKHUX BEIIECTB
12 OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiun. [TonsTre
00 2JIEKTPOJIM3€E PACIIIIABOB U PACTBOPOB COJICH
13 Konmponvnasa padoma no pazoeny «Teoperndeckue
OCHOBBI XUMHUH»
Mertannel, ux noyioxenue B [lepuoguyeckoii cucrteme
14 xuMmudecknx aneMmenToB . . Menneneena u
0COOEHHOCTH CTpoeHHUs aToMOB. Ob1ue puznyeckue
CBOMCTBA METAJIJIOB
15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HanpsHKEHU METaioB
16 XHWMHYECKUE CBONCTBA BAXKHEHUIIIUX METAIIOB (HATPHH,
KaJIMH, KaJIBIMIA, MarHU{, aJJIOMAHAN) U UX COSTUHCHUIN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUMN
18 XuMHYecKrue CBOMCTBA IMHKA, JKeJle3a U UX COCTMHCHUHN
19 Ilpakmuueckas paboma Ne 2. ""Pemienne
IKCIMEPUMEHTAJIBHBIX 32/1a4 0 TeMe «MeTraibi»"
Hewmeramnsl, ux nonoxenue B [lepuoanueckoit cucreme
20 XHMHYECKUX 351eMeHTOB JI. 1. MeHnaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB
®u3nyecKre CBOMCTBAa HEMETANIOB. AJNIOTPOTIHS
21 HEMETaIIJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u

yriepoja).




XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX

22 . 1
COCIMHEHU I

23 XuMUYecKrue CBOMCTBA a30Ta, hocdopa U UX cOeTMHEHUN 1

24 XHWMHUYECKUE CBOMCTBA YIiIepoJa, KPEMHUS U UX 1
COCTMHEHU I

25 [IpumeHeHre BaXXHENIINX HEMETAJVIOB U UX COCTMHEHUI 1
O06o01IeHre 1 cucTeMaTH3alys 3HaHUN TI0 TeMe

26 «Hewmeramnery. Berarcinenus mo ypaBHeHUSIM 1
XUMHYECKUX PEAKIUN U TEPMOXUMHUYECKUE PACUETHI

27 Ilpakmuueckasa padoma Ne 3. «Pemienue 1
IKCIEePUMEHTAIBHBIX 32124 o TeMe ""Hemeramibl''»

28 Konumponvnaa paboma no memam «Memannvl» u 1
«Hememannwy/Bcepoccuiickasa npogepounan paboma

29 Heopraanueckue u opraHndeckue KucaoThl. 1
Heopranunueckue u opraHnyeckue OCHOBaHUS
AmoTepHbIe HEOPraHUYECKHE U OpraHUYECKUe

30 coeMHEHMS. ['eHeTHUecKast CBsI3b HEOPraHUIECKUX U 1
OpraHMYECKUX BEIECTB
Ponp xumun B oGecrieueHuu 3KOJOTHUECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1
MEUIHBI

39 [IpencraBienust 00 OOMIMX HAYYHBIX TPUHIIUIIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4YEHUS! BaXKHEHIIINX BEIIeCTB

33 YenoBek B MUpPE BEILIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pOBbE YCIIOBEKA

OBUHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 34







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






