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HOACHUTEJ/IbBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpEAHEro oO0mero ooOpa3zoBaHuUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
denepanbHOl  00pa30BaTENBHONW TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraBieHHbix B  DemepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHienuuu npenoaaBaHus
yueOHOro mpeameTra «XuUMHs» B 00Opa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Qenepanvy, peaNu3yIOIMIUX OCHOBHBbIE OOpa3oBaTeibHbIE MPOTrpaMMbl, U
OCHOBHBIX TIOJIokeHUN «Crpareruu pa3BUTHs BocnuTaHus B Pocculickon
O®epnepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00y4arOUIUXCsl CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHbie mosoxkeHus PI'OC COO o B3anM0OOYCIOBIECHHOCTH IICNIEH,
COJIEp)KaHusl, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MI0JIy4aeMOe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEW, MPUCYLIUX
LIEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHMs. OJTH LIEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YeJlOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHHE
00yJarommxcsl Ha YPOBHE CPEIHET0 OO0IIero o0pa3oBaHUs CpeICTBAaMU y4eOHOTO
npeaMeTa «XHMHs», COAEPKAHUE U TIOCTPOEHHE KOTOPOTO OIPEAENICHbl B
nporpaMme MO0 XUMUU € Y4ETOM CHeUM(PUKA HAyKHM XUMHUH, €€ 3HAUYCHHS B
NO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW KU3HH OOIIECTBA, a TakXkKe C y4ETOM
o0luX 1eJed W NPUHIIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIPaeT 0COOyI0 POjb B
COBPEMEHHOM LMBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHOU KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIIMOHATIEHOI'O HAYYHOT'O MBIIUICHHUS,
B CO3[JaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJBI M YENIOBEKa, KOTOpoe (POpPMHUpPYETCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHsS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3uaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHUE
IJI00ANBbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TUIIEBOM, SKOJOTUYECKON O€30IaCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM C OOMMMM TEISIMU W TNPUHIUIAMH CPEIHEro OOIIETro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YPOBEHD
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 MM U1  BbIpaOOTKM  MHPOBO33PEHUYECKUX
OpHEHTHPOB, YCIEHIIHOIO BKIIOYEHHS B JKH3Hb COLIMYMA, IPOJOJDKEHUS
o0Opa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnslOmUMHA TIpeAMeTa «XUMHUSD» SBISIOTCS  0a30BbIE KypChl —
«Oprannueckas xumusi» u «OOmas M HeOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMMHU (C BKIIOYCHUEM 3HAHUM U3 OOIIeH XUMHUH) U
OpraHn4YecKOr Xumuu. POpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPHU U3yYECHUH
npeaMeTa 0O€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHUST BCEro MHOrooOpaszus
BELIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckass xumusi» u «OO0mas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyYCHHUI0 Y4YeOHOro Marepuajsa U 0O0yCIJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YEeCKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPHUHU CTPOCHMSI OpPraHUYECKUX
COCIMHEHHMI, a TaKkK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. (CBeneHHs 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUHU MOJYYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEpPBOHAYATHHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs W3YYEHHBII Ha YpPOBHE OCHOBHOrO 0OIIEero o0pa3oBaHUs
TEOPETHUUECKH MaTepuadl M (aKTOJIOTMYECKHE CBEICHHUS O BEIIeCTBax U
XUMHUECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00y4arolUMCsl MPEJOCTAaBISETCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOAOJOTMYECKHUX IMO3UIIHM,
riy0Xe TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM STOro 3akoHa — OT
o0o0maromiei 10 00bACHSIONMEH 1 MPOTHOZUPYIOUICH.

Envnas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJEPXKAHMS, HMMEIOUIMMHU KYJIbTYPOJOTHUUECKHN M MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBS3U XHUMHHU C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JESTEIPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIONMOJIHEHUS 3HAHUM, PELICHUS] WHTEUICKTyalIbHBIX W
AKCIIEPUMEHTAIILHBIX MCCIEA0BATENIbCKUX 3a/1a4u. B 1enom comepikanue ydeOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHA  M3YYEHUS  OpPUEHTHPOBAHO  HA
(dopmupoBaHre y OOy4YaAOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJIi MOHUMAaHUS
¢unocopckux HaeH, TaKuX KaK: MaTepUalbHOE €IMHCTBO HEOPIaHHMYECKOTOo M
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA H
pelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMu ©  TEOPETUUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU IKOJIOTHYECKUX MpolieM, a
TaK)Ke MpOoO0JIeM COEpexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOydJaronuxcsi TPUHATHIE TPOrPaMMON IO XHUMHHU TOJXOJbI K OIPEACIICHUIO
colepKaHUsT H TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIIHUX ©0a30BO€ 3HAYEHUE A
pPa3IMYHBIX BHUJOB JESATEIBHOCTU: peUIeHus MpodsieM, TIOUCKa, aHaiu3a u
00paboTku uHbopMaIi, HEOOXOIUMBIX JJIs MPUOOPETEHUS OTbITA MPAKTHYECKON
U UCCJEN0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIEe Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mnpemojgaBaHus XMMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONpeIeIeHUN
coJiepKaTeIbHOM XapaKTEPUCTUKU 1IeJIed W3Y4YeHHUs IMpeJAMeTa HampaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
NEATEIbHOCTH YE€JI0BEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyibTypbl. C



METOJUYECKOW TOUYKM 3pPEHUS TaKOW TOIXOJ K OINpEACTCHHIO IeNiel H3ydeHUs
mpeaMeTa SIBJISIeTCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TIABHBIMH LEISIMH HM3Y4YCHHS TpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) BISIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK BaKHEHIIeH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTWHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIIFOYEBBIC MOHATHUS, (yHIAMEHTAIBHBIC 3aKOHBI U TEOPHH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIi, HEOOXOAMMBIX [JII TMPUOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
MMEIOIIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e301acHOro o0paIeHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuMm, coaepskaTenbHas XapaKTepUCTHKA IeNiel U 3a7a4 W3YYCHHUS
MpeaMeTa B IIporpamMMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMU B CHUCTEME CpellHero oduero odpazoBanus. CeroaHs B
NpernoJaBaHu XUMHM B OOJNIbIIEH  CTENEHM OTHAETCS  MPEeANoYTeHUE
MPAKTUYECKOH KOMIIOHEHTE CoAep)KaHus OOydYeHHs, OpPHUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAICIOLIEr0 HE
HAOOpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOCO0aMHU H
YMEHUSIMU aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS MX B PEaIbHOM KU3HU
JUTSL pEIIeHUs] TPaAKTUYECKUX 3a]1ay.

B cBs3u Cc ATUM TpU U3Y4YEHUHU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKE IENH U 3a]a9H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM JTUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  UHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIICCTBAMHU M MX
IPUMCHCHUCM;

dbopMHpoBaHHEe y OOYyYalOIIMXCSA  KIIOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEpPCATbHOE 3HAUEHWE [JISi Pa3IMYHBIX BHJIOB
NeSATEILHOCTH: PENIeHHs Mpo0JieM, MOorcKa, aHajau3a U 00padoTKu MHGOpMAIIHH,
HEOOXOAMMBIX MJii MPUOOPETEHHS OIbITa ACATEIbHOCTH, KOTOpas 3aHMMaeT
BOXHOC MECTO B TII03HAHUM XHMHH, a TakKe I OICHKH C TO3WUIUN



AKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHUSA BEIIECTB W XUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELy;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, HMHTEIICKTYaJbHBIX M TBOPYECKHUX
CITIOCOOHOCTEM 00YUaIOIIMXCsI: CIIOCOOHOCTH CaMOCTOATENIBHO MPHOOPETAaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA W aHaIW3a YIeOHOU |
HayYHO-TIOMYJISIPHOU WH(POPMAITUN XUMHUYIECKOTO COJICPKaAHUS;

dhopMHUPOBaHUE U Pa3BUTHE Yy O0YJAIONINXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHWHM W TPOBEACHUH XUMUYECKOTO
AKCIICPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcs YOSKAEHHOCTH B  T'yMaHHCTHYECKOMN
HAIIPaBJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUU TJI0OAIBHBIX MPOOIeM
PalMOHAJIBHOTO TIPUPOIOTI0JIH30BAHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB H
COXpaHEHUsI TPHUPOJAHOTO PABHOBECHs, OCO3HAHUS HEOOXOJAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE W CBOEMY 370POBBIO, a TakKe INMPUOOPETEHUS OIbITa
WCIIOJIb30BaHUS TIOJYUCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX peIIeHUH B
CUTYyaIUsX, CBI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUA MOPEAMET «XUMHUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECcTecTBEeHHO-HAYYHBIC
MIPEIMETHI.

OO6m1ee ynca0 4acoB, OTBEAEHHBIX JUIS U3YUYCHHSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oOrmiero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBBI OPraHUYECKON XUMMHU

[Ipenmer opraHM4eCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJyYEHUM HOBBIX BEIIECTB W MATEPUAIOB. Te€Oopus CTPOEHHs OpPraHUYECKHUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE ToJI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYeCKUX BelecTB. [oMmomyorusi, wu3oMepus. XUMHUYECKas CBA3b B
OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o Ki1accCU(pUKALMKM OpraHuYecKux BeniecTB. HoMeHkmarypa
OpraHUYEeCKUX COCIWHEHUN (CUCTEMaTWyecKas) W TpPUBUAJIbHBIE Ha3BAHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHMsS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYECKHX BEIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAn. MeTtaH W 3TaH —
MPOCTEUIINE TPEICTAaBUTENIN aJIKaHOB: (PU3UUYECKME M XUMUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] M TOpPEHHUsA), HAXO0XKICHHE B NPUPOAE, NOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
MPOCTEUIINE TPEICTABUTENN aAJIKEHOB: (PU3UUYECKME M XUMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOIN€HUPOBAHMS, THApPATAlUMU, OKUCIEHUS U
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 m metwiOyranuen-1,3: cTpoeHue, BakHeHIIHe
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusauuu). [lonydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUHN psil. ALleTUJIeH
— MPOCTEUIINNA TPE/ICTABUTENb AJIKMHOB: COCTaB, CTpOEHUE, (U3MYECKUE W
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINAH,
TOpEHUs), OJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (uU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajJjoreHMpOBaHHSI U HUTPOBAHMS), MOJyUYEHHE U MPUMEHEHUe. 1071y0:
cocmas, cmpoeHue, (uzuuecKue U Xumuieckue ceoucmea  (peaxyuu
2AN102eHUPOBAHUSL U HUMPOBAHUS), NOyueHue U npumeHeHue. TOKCUIHOCTH



apeHoB. ['eHeTMueckas CBs3b MEXAY YIJIEBOAOPOJAAMH, TPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YTIEBOAOPOIOB. I[IpHpoaHbIl ra3 W MOIMyTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTKku HeTu:
MIEPErOHKA, KPEKUHI (TePMHUYECKH, KaTaIUTHYECKHil), nuposn3. IIpoaykTsl
nepepaboTku HePTH, UX MPUMEHEHNE B TPOMBINIICHHOCTH U B ObITy. KameHHBIN
YTOJb U NPOAYKTHI €r0 NMepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX IPEBPALCHUN:
O3HAaKOMJIEHHE C oOpasllaMHM IIaCTMAcC, KAay4yyKOB U PE3UHBI, KOJUICKIUU
«Hedptp» wu  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW pabOThl: MOTYYSHHE STUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnslie 3amaun.

Boluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

Kucnopoaconepaxanue oprann4ecKue CoeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOEHUE,
dbu3uyeckre M XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METaIaMH,
rajJlor€HOBOJIOPO/IAMHU, TOpPEHHE), MpUMEHEHHe. BojopoaHble CBS3U MEXAY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COMPTHL. DTWICHTIMKOIb W  DJHIEPUH: CTPOCHHUE,
(¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
METaJUlaMH, KaueCTBEHHasi peaklus Ha MHOI0AaTOMHbIe cnupThl). [leficTBue Ha
opranus3M yenoBeka. [[pumeHneHne ramuepuHa u STUIECHINKOJIS.

@deHoJ:  CTPOCHHME MOJEKYJbl, (U3MUYECKHE ¢ XUMHUYECKHE CBOMCTBA.
ToxcuunocTts enona. [lpumenenue penona.

Anpnerunpl M kemowusvl.  PopManpIErHl, AUETaJIbACTHI  CTPOCHHE,
du3nueckne U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIIUH ), TIOJyUYECHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), NojJydyeHue U MpUuMEHEHHUE.
CreapuHOBasi MU OJIEMHOBAsl KUCJIOTHI KakK MPEIACTABUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEe ACHCTBHE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 2(upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. bruosorudeckas
POJIb )KHPOB.



VYrineBoabl:  cocTaB, KilacCUpUKalus ~ yriIeBOoJOB  (MOHO-, JAM- U
noyimcaxapubl). ['1I0k03a — MpoCcTeUIINii MOHOCAXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJbI, (U3MYECKHEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCICTBHE C
ruapokcuiom Menu(ll), okuciieHne amMmmMuadHbIM pacTBopoM okcupa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIIOKO3bI), HAXOXACHHUE B INPUPOJE, NMPUMEHEHHE,
ounonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman m nemnonno3a Kak npupoassle noiaumepsl. CTpoeHHe Kpaxmania U
HeJUT01036l.  PU3NUYEecCKue M XUMHUYECKHE CBOMCTBa Kpaxmana (TUIpOius,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX IPEBpaAlICHUI:
IIPOBE/ICHHE, HAONIOACHUE M ONMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAUECTBEHHBIC PEAKLMUU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHOJia
okcunoM Mmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJIECHCTBUE TJIMIIEpPUHA C
runpokcunom meau(ll)), anpaernoB (OKMCIEHHE aMMUAYHbIM PaCTBOPOM OKCHUAA
cepeopa(l) m rugpoxcumom wMenu(Il), B3ammopeiicTBHe Kpaxmanaa C HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérneie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHMUYECKOW peakuuu (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHuuecKue COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusnueckue
M XMMHYECKHUE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riauiuHa). buonorunyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunpl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHMs. llepBruuHas,
BTOpUYHAsT U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0CHUE U OMHUCAHUE IEMOHCTPALIMOHHBIX OMBITOB: A€HATypanus OeJIKOB MpH
HarpeBaHUM, LIBETHBIE PEAKIIMH OEIIKOB.

BbicokomosieKyJIsipHbIe cOeTHHEeHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEAHSST MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALUS U MOJUKOHAEHCALS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M WX IPEBPALLCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U.



Peanuzaniusi MexXnpeAMETHBIX CBSI3eH MPU U3YYCHUN OPTraHUYECKOW XUMHUU B
10 kyacce OCYIIECTBISETCS Yepe3 HCMOJb30BaHME KaK OOIIMX eCTeCTBEHHO-
HAyYHBIX TMOHSTHH, TaK U TOHATHM, SBISIONIUXCS CUCTEMHBIMHU JIJII OTICIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOPHSs, aHAIN3, CHHTE3, KIACCH(PUKAINS, TTEPUOANIHOCTh, HAOIIOICHHE,
U3MEpEHUE, YIKCIIEPUMEHT, MOACITUPOBAHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJCKTPOH, MOJIeKya,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHUE
BEIECTBA, ((PU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCcHMHTE3, OMOJIOTHYECKH aKTHUBHBIC BemiecTBa (OCNKH, YIJICBOJBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHOoNOTHs: THIIEeBbIC MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE Mpenaparhl, MaTepyualbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHUU

XUMUYECKHI 31IeMeHT. AToM. Snpo aroMa, U30TONBI. JIEKTPOHHAas
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpe/iesieHrs 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH u Ilepronanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. Menneneera. CBsi3b MEPUOANYECKOTO 3aKkoHA M [lepmogmueckoit cuctemsbl
xuMudeckux aneMeHToB JI. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM W TEPHOJIaM.
3HavueHuE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSpHAs W TOJSpHas, MOHHAS, MeTajulnueckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JTOHOPHO-
aKIenTopHblii). BomoponHas cBsizb. BaleHTHOCTb. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o maucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBL.
MaccoBast 40JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Howmenknatypa
HEOPraHMYECKUX BEIIECTB. |'€HETHMYECKasl CBA3b HEOPraHWYECKHX BEIIECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumnyeckass — peaknus. Kiaccupukanus — XUMHUYECKHX — peakiuii B
HEOPraHWYeCKOM M OPraHUYeCKOW XMMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (paxTopoB. OOpaTuMbIe
peakiuuu. XuMHUEeCKOoe paBHOBecHe. DaKTOpbl, BIMAIOIIKME HA COCTOSHHUE
xuMudeckoro paBHosecus. [Ipunnunn Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHble U cinadblie aneKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHCAUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpaALICHUM:
nemMoHcTpauus Tadimun «llepuoanueckas cucreMa XUMHUYECKUX 371eMeHTOB Jl. .
MenneneeBa», U3ydeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOACHUE U
OINHCaHue JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3IoKEHUE MEPOKCHUIA
BOJOPOJA B MPUCYTCTBUU KaTaau3aToOpa, ONPEIEICHUE CPEABI PACTBOPOB BEILECTB
C TIOMOINIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpa, pEeaKIUd HMOHHOrO OOMEHa),
MIPOBE/ICHUE MPAKTUUYECKON paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKLum.

PacuétHble 3a1aum.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonmoxkenne HemerayuioB B Ilepuomuueckonn  cucreme
xuMudeckux sjaeMeHToB [[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@usznyeckre CBOMCTBA HEMETAIOB. AJUIOTPONHS HEMETAUIOB (HAa NpHUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIUX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COEIMHEHUNA  (OKCHUIIOB,
KHCJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCIUHEHNN).

[IpumeHeHne BAXKHENIINX HEMETAUIOB U UX COCIMHEHUMN.



Meramel. [lonoxenue meramwioB B Ilepuoguueckon cuCTeME XUMHYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MetayioB. OO0mmMe ¢u3nyeckne cBoWcTBa MeTaioB. CIUTaBhl METaJUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAIPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIIEpUMEHTAJIbHBIE METOJbl W3YyUYEHHS BEIIECTB M HX NPEBpaICHUN:
M3ydeHUEe KOJUICKIMN «MeTauibl U CIUIaBbl», OOpa3llOoB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JIeHUEe W OIMCAHHE JIEeMOHCTPAIlMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBUE THAPOKCHIA AIFOMHUHUS C PACTBOPAMH
KHCJIOT U IIeJ0Uet, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérnrble 3agaun.

Pacuérpl mMaccel BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
W3 BEIIECTB UMEET IPUMECH.

XuMHUS M )KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUNAX [POMBIIUICHHOTO
MOJy4YEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIIBHBIE
MaTepUayibl, KOHCTPYKIIMOHHBIE MaTEpUaJbl, KpacKd, CTEKJIO, KEpaMHKa,
MaTepuaibl JJs AJEKTPOHMKH, HAHOMATEepUAIbl, OPTaHUYECKUE M MHUHEpAJIbHBIC
ya0OpeHusl.

XuMHST U 3J0pOBBE YEIIOBEKAa: MpPaBWJIA HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOr0 MCIOIb30BaHUs MpenapaToB OBLITOBOM XUMUU
B IIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  HM3yYeHHH OOmeld u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce oCyIIeCTBISAETCA YEPE3 UCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHUCTEMHBIMHU ISl OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, KiaccuduKaius, TI[epPUOJUYHOCTb, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOT, PAJAMOAKTHBHOCTH, MOJICKYJIA, SHEPTCTHUCCKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEITUYMHBI U CAMHHIIBI UX
WU3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, opraHuW3M, 2JKOCHCTeMa, Owocdepa, Makpo- #
MHUKPOAJIEMEHTHI, BUTAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIaeMble, TOTUIMBO,
pecypcehl.

TexHoMoTHsA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLTYpPTrHsi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SIHCTBEHHOE TIPOM3BOJICTBO, IHUIICBAs
MPOMBINIJIEHHOCTh,  (hapMalrleBTUUECKass  IPOMBIIIJICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
OOyJaronMMuUCs TMPOTpaMM CpemHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM U IpeaMeTHbIM). HaydHo-meToaumueckoll OCHOBOW — AJis
pa3pabOTKu IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS MPOTPAMM CPEIHET0 OOLIEro
00pa30BaHMUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW TIpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUE MOTUBAIIUHU K 00YUEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCSd PYKOBOJICTBOBATHCS B CBOEH
JESITEIbBHOCTH II€EHHOCTHO-CMBICIIOBBIMM YCTaHOBKAMHU, MPUCYIIUMHU LIETOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
L[EJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOEHUS TMpeAMeTa «XUMHS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHONH W BOCHUTATENIILHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HUAeallaMd POCCUKCKOr0 TpakJaHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMd W  TpaBUjaMH  TOBEICHHUS, CIOCOOCTBYIOIIMMH  TMpOIleccaM
CaMOIIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
oOydJaronuxcs.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHs») OTpaxaroT
c(OpPMUPOBAHHOCTh ONBITa TO3HABATENILHOM M MPAKTUUECKOW JEATeIbHOCTU
oOydaromuxcs Mo pean3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
JacTu:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBOKEHUS K 3aKOHY U MPABOTIOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIbHOCTH TpU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENBHBIX 3a]1a4, BHIOJHECHHUH
XUMHUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX MPH aHATN3€ Pa3InYHbIX BUJIOB YUYCOHOH 1eATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

[IEHHOCTHOTO OTHONIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHHUS K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTUYECKOTO
NPUMEHEHUS XHMHUHU, OCO3HAHMS TOTO, YTO JOCTHKCHHSI HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
IOCTOSTHHOTO TPYZAa YUE€HBIX U IPAaKTUKOB;

UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B IIOJYYEHHU U MOCIEAYIOLIEM
aHanm3e MHPOPMAIUU O TIEPEOBBIX JOCTIHKCHHUAX COBPEMEHHON OTEUECTBEHHOU
XMW,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 MTOBEICHMUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSIMH,
U TIPUHUMATHh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHHWE U TOCTYNKH CBOMX TOBAPHUILEH C
HNO3UIMI HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE IOCIEICTBUH 3THUX
HOCTYIIKOB;

4) popMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3I0pOBOr0 U 0Oe30macHoro ooOpasza >KH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

cOOIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi ¢ BeHiecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHMMAaHUSA [EHHOCTH TIPaBWJI HMHAWBHIYyAJbHOTO M  KOJUIEKTHUBHOTO
0€301MacHOTO MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIs, HAPKOTHUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIeOBATEIHCKON
NEeSATEeIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpYrux BHUAAX
JesITeTbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHe B PEHICHUM MPAKTUYECKUX 3a]ad
COLIMaJIbHOW HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 1O XUMUH;

YBaXEHUS K TPYAY, JIOAAM TPyJla U pe3yJibTaram TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHOM TpaeKTOpUU
oOpasoBanusi, Oyaymield MPOPEecCHu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB H
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4YeCKOTr0 BOCIIUTAHMSI:

AKOJIOTHYECKH TIeJIECOOOpPA3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIIBHOM CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIs
pelIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCHUCTBUH, TMPUHOCIIIUX BpEI OKPYXKaroueu
NPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEIINPUHUMAEMBIX IEUCTBUI U NMPEAOTBpAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa NEATETbHOCTH 3KOJIOTUYECKOU HAIMPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIILHON, KOMMYHUKATHUBHOW M COLHAAIBHOMN
NPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJIEOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMUU KaK HayKd, OCO3HaHUsI €€ poju B
dbopMHpPOBaHMN PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
NPEICTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOSKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [UJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTePUATILHON KYJBTYPBI, PEIICHUU TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIICYCHUN YCIOBUU
YCHEIIHOTO TpyJAa U DOKOJOTMYECKH KOMGMOPTHOM KHU3HM KAXKIOrO UJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



HOJy4YaeMble 3HaHUS JUIsl aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 000OCHOBAHHBIC 3aKIIOYCHUS HA
OCHOBE HAay4yHbIX (JAaKTOB W HMEIOIIUXCS MJaHHBIX C [ENbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHHUIO U UCCIIEeI0BATEIbCKON 1S TETbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HEMPEphbIBHOMY O0Opa30BaHUIO H
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHHM IO XHUMHH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHambHOM
JESITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI YU€OHOTrO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeIHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaronIuxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAkKaIOIINE
IIEIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCHenuduKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPIrUsl, SIBIICHHUE,
npolecc, CUCTeMa, HaAyYHBIM (akT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIMOHAIBHON
IPAaMOTHOCTH Y COLMAJILHON KOMIETEHIIMU O0yYarOIINXCS;
CHOCOOHOCTB oOy4aromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEPCAJIbHbIE Y4eOHbIE
JEUCTBHUS B IIO3HABATEIIHOW U COLMAIIBHON IIPAKTHKE.

MertanpenMeTHbIe PE3yabTaThl OTPAXaAIOT OBJIAJICHUE YHUBEPCAITbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JCACTBUSIMU.

OBaanenne YHHBEPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JJOrHUYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyallM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENENATh LEIN JACSITENbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHWU MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJIENATh XapaKTEpHbIC MPHU3HAKU MOHSITUM M yCTaHABIMBATh UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(PUKAMU BEIIECTB H
XUMUYECKUX PEaKIUii;

yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBS3HM MEXIYy H3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXKIeHUs (MHIYKTUBHBIC, EAyKTHUBHBIE, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHUS, UCTIOIb3yeMble B XUMUU CUMBOJIUYECKHUE
(3HAKOBBIC) MOJIEIIN, TPEOOPA30BEIBATH MOICIBHBIC MTPEACTABICHHS — XUMUYECKHM
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYECKass QopMysa, ypaBHEHUE XHMHYECKOU
peakiMu — TPU PEUICHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
IPUMEHSTh Ha3BaHHBIC MOJEIIbHBIC MPE/ICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHA.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuuii;

(GOopMyIMpPOBATh LEJIN U 33Ja41 UCCIIEOBAaHUS, UCIIOIb30BATh ITOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TPOBEICHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJaTh 32 XOIOM
MpoIIecCca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBaThH
000011IEeHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJCIAHHON paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIEN0BATENIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUS MPAKTHUECKUX 3a7ad, MPUMEHEHHIO Pa3IUYHbIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ undopmManueii:

OPUEHTHUPOBAThCS B PA3MYHBIX HCTOYHMKAX uH(opMmanuu (Hay4dHO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEpKaHMs, CIpPaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABIICHHUSI, KPUTHUYECKU OLIEHUBATh e JOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCTH;



bopMyIMpOBaTh 3aNpPOChl U MPUMEHATH PA3JIUYHbIE METOJbI MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAMMOW [T BBIMOJHEHUS YYEOHBIX  3amad
OIPELICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCIHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBA Mpu padbore ¢
XUMUYECKON uWHGOpMAIMe: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OByaieHHEe YHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMH J€iiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOMW TEMBbI B XOJE IHaora W/UiH
JTUCKYCCUHW, BBICKA3bIBaTh  HJACH, (OPMYIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEJILHO BBIITOTHCHUS TPE/IJIOKEHHOMN 3a1a49H;

BBICTYNIATh C TpE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOU NEATEITHbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENFHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHICCKOW PabOTHI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alui YICOHOTO MPOeKTa U (POPMYyIUPOBATH BBHIBOIBI
0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IMyTEM COTJIACOBAHMS TO3HIIMKA B
X0J1e 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMY PEryJISITHBHBIMHU 1€iCTBUAMM:

CaMOCTOATENILHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenensas e€ Iead W 3aJavyd, KOHTPOJHMPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH NpeAjaraéMblii alroputM ACHCTBUU Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3aj7ad, BBIOMpaTh HaumOoJee
3¢ PexTuBHBIN Ccrocod HX penieHuss ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOCH NESATEIILHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTPaXKAIOT:

ChOPMHUPOBAHHOCTh  NPEACTABICHHH O XHMHYECKOHW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, POJM XHMMHM B TO3HAHUM SIBIICHUI



npupoAbl, B  (OPMUPOBAHUM  MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEeIICHUS MPAKTUUECKUX 3a71a4
M 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U IPHUPOIAHON
cpene;

BJIAJCHUE  CUCTEMOM  XMMHUYECKHX  3HAaHHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE MOHATHS (XMMHYECKHUH 3JEMEHT, aTOM, J3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKAsI
CBA3b, CTPYKTypHast (popmyna (pa3BEpHYTast U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHBIM O0O0BEM, YIIEpOAHBIA CKeneT, (YHKIMOHAJIbHAS Tpymia,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI pAJl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHUCIIOPOJ, U a30TCOJEpXKAIINEe COCAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAHUSA MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUU WU
0€30MacCHOM HCIIOJIb30BAHUM BAXKHEUINUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKON JAEeSATENbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHMYECKUX COCANHEHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GopMyn OpraHMYEeCKMX BEHIECTB W ypPaBHEHUH XUMHUYECKUX PpPEAKIUH,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHUYECKUX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPUHAMJIEKHOCTh N3YUCHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUN (YIJIeBOJIOPOIbl, KHCIOPOJ M a30TCOAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematniueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHMS OTACIbHBIX OPraHUYECKUX BEIIECTB (ITUJIECH, MPOMUJIECH, AalleTHJIEH,
ATUJICHTJUKOIb, TIUIEPUH, (EeHod, GopManbierujl, aneTanbIeruil, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIOTa, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIMH);

c(hOpPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemniectB A. M. ByTiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS;, 3aKOH COXPaHEHUSI MACChI BEIIECCTBR;

chOpMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
du3nUecKkue M XWMHUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOMWIEH, alleTHJICH,
Oyranuen-1,3, metunbyranues-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rmneprH, (GEeHoJI, aleTanbIeTH ], MypaBbUHAsS W YKCYyCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJ, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA), HIUTFOCTPUPOBATH TEHETUYECKYIO
CBSA3b MEX]Yy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOIOPOTHOTO
Chipbs (He(pTh, MPUPOJAHBIM Ta3, yrojib), CHOCOOBI WX TNEPEepadOTKU U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUHA TIPOBOJUTH BBIUUCICHUS TI0 XHUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WJIU IPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOTO IMO3HAHUS, UCIIOJIB3yEMbIX B XUMHH TPU U3YYCHHUH BEIIECCTB U
XUMUYCCKUX SBJICHUNA (HaOtOIeHNEe, N3MEPEHUE, SKCTICPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMCHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIaTh MTPaBUJIA MTOJIB30BAHUS XUMUYECKOM
nocyJ0M u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs: C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH MO BBITIOJIHEHHIO J1aO0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (ITPEBPAIICHHS] OPTAHMYECKUX BEIIECTB MPHU HarpeBaHWH, TTOJTYICHHEC
STWJIIEHA W W3YYCHHE €ro CBOWCTB, KAa4e€CTBCHHBIC PEAKIIMH OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MpH HArpEeBaHWH, I[BETHHIE PEAKIUU OEJKOB) B
COOTBETCTBMM C TIPaBWIAMH TEXHHUKH O€30MacHOCTH TIpU OOpaIieHUH C
BCIIECTBAMH W J1AOOPATOPHBIM O0OPYIOBAaHUEM, TIPEJICTABIATH PE3YIbTaThI
XUMUYECKOTO DKCIIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYFOIIHMX
peakimii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(OpMaIMIo, TMOIYy4aeMyl0 U3 pa3HbIX HWCTOYHMKOB (CpEICTBa MacCOBOU
uHpopmaiuu, IHTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  MpaBWIa  JKOJOTHYECKH
LIEJIECOO0PA3HOr0 MOBEIECHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHsSI CBOETO 3JI0POBbSI M OKPYXKAIOLIEH MPUPOJHOU CpeIbl, OCO3HABATH
OTNAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI U MPEAOTBPALICHUS KX BPEAHOTO BO3JICUCTBUS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHWYECKUX SIBJICHU;

JUISL CJIETNBbIX W CIAOOBHIAIIMX OOYYarOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XUMMHUYeCKUX

bopmy.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHSI Kypca «OOImass W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOH  COCTaBJIAIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJIM XHUMHUM B TIO3HAHWUU SBIICHUU
npuposbl, B  (OPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS TPAKTUYECKUX 3a7a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U TPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNIue TMOHATHSA (XMMHUYCCKUH JJIEMEHT, aToM, HM30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCIICHUSI, XUMHYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAs, METaJUTMYECKasi, BOAOPOIHAS), KPUCTAIUIMUECKasl PeIIéTKa,
TUNBl ~ XUMHYECKUX  pEaKIUi, PACTBOP, DJEKTPOIUTHI, HEDIJICKTPOJHUTHI,
AJIEKTPOJINTUYECKAs AUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCcconManuu, nepuoandeckud 3akoH JI. WM. Menneneena,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPIUU
MpU XUMHUYECKUX PEaAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XHUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJYYeHUH U 6€30MacHOM MCIOJIb30BaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA,



c(OpPMHPOBAHHOCTh YMEHUW BBISIBIIATH XApAaKTEPHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHMI HCIHOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIs
coctaBiieHUs: (GOpMyNl  BEIIECTB U  ypPaBHEHWH  XMMHYECKUX  PEaKIIM,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIHIECTB (yrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHaK, rameéHas
M3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEIATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHSX PA3JIMYHOrO COCTaBa, BUJ XWMHYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCKasi, BOJOPOJIHASL) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJSApHasi,
MOHHAs, METAJUTMYECKas), XapaKTep Cpelbl B BOJHBIX PaCTBOPaX HEOPTaHUYECKHUX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPraHWYECKUX BEUIECTB I0 HX COCTaBYy K OINpEeAENEHHOMY Kiaccy/Tpymie
COEIMHEHUM (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KHCJIOTBI, aM(POTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANYECKOTO 3aKoHa /Jl.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh JJIEKTPOHHOE CTPOECHHE
aTOMOB XMUMHYECKHX 3JIeMEHTOB |—4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xuMuueckux snemeHToB JI. M. MennpeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEpPreTUYECKue YPOBHI, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB M UX COCIWHEHUU
110 Iepuoaam U rpynnam llepuoanueckon cucTremMbl XUuMHYECKUX d1eMeHTOB /[]. H.
Menpeneena,

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPTraHWYECKHMU
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKIMH T10
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakiu, U3MEHEHHUIO CTEMEeHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKkiMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTAaBJSTh YPABHCHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIM MOHHOTO 0OMEHa, yUUThIBas
yCIIOBUS, NIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA;



cOPMHPOBAHHOCTh YMEHUU TMPOBOJAUTH PEAKIUHU, MOATBEPKIAOIINE
KAUECTBEHHBII COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKPBIBaTh  CYIIHOCTH  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEeakUMH OT Pa3auvHbIX (PAKTOPOB; XapAKTEP CMEIIEHNUS XUMHYECKOIO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHUMHUYECKHE MPOIIECCHI,
JIeXale B OCHOBE MPOMBIIUICHHOTO MOJIYYEHHS] CEpPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAyUYHBIX NPUHIIMIAX U
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOT0O IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHHUS C HCHOJIb30BAHHEM
MOHATHUSL «MaccoBasi JI0Jsl BEHIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpY XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PeakUUU
BEILIECTB, TEIUIOBOTO 3 (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, IPEBPAILICHHS U COXPAHEHHSI SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUa MOJIb30BAHUS XUMUYECKOM
MOoCyJI0M 1 7a0OpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOJHATH XUMHUYECKUM
AKCIIEPUMEHT (pa3lo’KeHHUE MEePOKCHUJIa BOJOpPOAAa B MPUCYTCTBUHU KaTalnu3aTropa,
ONpENEIEHUE Cpelbl PAaCTBOPOB BELIECTB € IOMOIIBI  YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKON pEeaKIlni,
peakMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
0€30macHOCTH TPU OOpAIICeHUH C BEUIECTBAMHU U JTa0OPaTOPHBIM 00OPYIOBAHHEM,
NPENCTaBIATh PE3yJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKUUil U (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIo, TOIy4aeMyl0 W3 Ppa3HbIX HCTOYHHKOB (CpEICTBAa MacCOBOU
KOMMYHUKauu, IHTepHET U ApyTHX);



cOpMUPOBAHHOCTh ~ YMEHHUW  COONIONATh  MpaBWiIa  DKOJOTUYECKHU
11e71IeCO00pa3HOTO TOBENCHUSI B OBITY W TPYJOBOM JAESATEILHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 37I0POBbSI M OKpY’KAIOIIEH HPUPOTHON Cpeibl, OCO3HABATH
OITACHOCTH BO3/ICHCTBHS HA JKUBBIC OPTraHU3MBbI OIPEICIECHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens IIJIK, moscHATP Ha mpuMepax CHOCOObI YMEHBIICHUS |
NPEIOTBPAICHHS UX BPETHOTO BO3/ICHCTBUS HA OPTaHN3M UYEIIOBEKa,

JUISE O0Y4aroNIuXCs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHYCCKUX SIBJICHUN;

JUIS CIIETIBIX M CJIa0OBUAAIIUMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/1esioB U TeM uugpoBbie
Ne n/n P Kontpoabsnbie | IlpakTudeckue (mupp )
MPOrpamMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKON XUMUH
IIpeamer opranndeckoit xumuu. Teopust
11 CTPOCHHSI OPIaHUYECKUX COSTMHCHUH A. 3 https://lesson.edu.ru/04/10
M. bytieposa
Utoro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHble yriaeBoAOPOAbl — AJIKaHbI 2 hitps:/lesson.edu.ru/04/10
99 HenpenenbHbIie yIIIeBOIOPOIBL: aJTKEHBI, 5 1 https://lesson.edu.ru/04/10
' AJIKaTUCHBI, AJTKHBI
23 ApPOMATHYECKHE YIIeBOIOPOTHI 2 https://lesson.edu.ru/04/10
24 [TpupoHBIE HICTOYHUKH YTIIEBOAOPOAOB U 3 1 https://lesson.edu.ru/04/10
' UX mepepaboTka
Hroro no pazaeny 13
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUst
31 Criuprst. Deron 3 https://lesson.edu.ru/04/10
3 Anbnaerusl. KapOOHOBBIC KHCIIOTHI. 7 1 https://lesson.edu.ru/04/10

CrnoxHble 3¢upbl




https://lesson.edu.ru/04/10

3.3 YrneBoasl 3
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeTuHeHnsl

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 3 https://lesson.edu.ru/04/10
Utoro no pazneny 3
Pa3nes 5. BoicokomolieKyJisipHble COeIUHEHHUS

51 [Tnactmaccel. Kayayku. BosokHa 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KoumuecTBo yacos DJIeKTPOHHBIE
HaumMeHoBaHue pa3/ieJioB U TeM
Ne n/n Kontposbunie | Ilpakruyeckne | (unpposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pasoBaTe/IbHbIE
pecypchbl
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHU
Crpoenue aromoB. [lepuonnueckuii 3aKoH u
11 [lepronnyeckas cucTeMa XUMHYIECKUX 3 https://lesson.edu.ru/04/11
anemenToB JI. 1. MeHneneena

12 CtpoeHnue BemecTBa. MHOrooOpasue 4 https://lesson.edu.ru/04/11

' BEILIECTB
13 XUMHYECKHE PEaKIHH 6 1 1 https://lesson.edu.ru/04/11
Wroro mo pasnenry 13
Pazgen 2. Heopranuyeckasi XuMus
21 MeTamsl 6 1 https://lesson.edu.ru/04/11
29 HeMeTambl 9 1 1 https://lesson.edu.ru/04/11
53 CBsI3b HEOPTaHMYECKUX U OPTaHHYECKUX 5 https://lesson.edu.ru/04/11

' BEIIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :KM3Hb
3.1 XUMUS 1 KHU3HD 4 https://lesson.edu.ru/04/11
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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