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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpaszoBatenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHust
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIN
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBIISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpbI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKAHHE M TMOCTPOCHHE KOTOPOro OIpenesieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CUCTEMBI cpefHero ooiiero oopaszosanus B Poccuiickoii denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTAMH MPUMEHEHUS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi YypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa3zoBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMUHU (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUMU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YTIJIEBOJOPOIOB 1O CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU pEAKINU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o01aromie 10 0OBSICHSAIONICH U MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPKAHUS, HMMEIOMIUMHU KYJIbTYpOJIOTHUYECKUH W MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHH, TTIOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1au. B 1enoM copeprkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
dunocopckux HIEH, TaKuX Kak: MaTepUaJbHOE €IWHCTBO HEOPraHMYECKOro M
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MPoOsieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPUHATHIE NPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JJISI TPUOOPETEHHS OIBITa IPAKTHIECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus, MPU ONPEAeTICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATEbHOCTA YEJI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHEHIen
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa, B OCHOBE KOTOpPOMU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKOHN U TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHUM U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA TeJel U 3a71a4 U3yICHHS
npeaMeTa B IporpaMMe Mo XMMUM YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHHM B OONbINIEH CTEMeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTUYCCKON KOMIIOHCHTE COJICpKaHUs OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30oBaTEIbHON OpraHu3aluy, BIaJCIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHON JKU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3u ¢ 3TUM mnpu u3ydeHUW TMpeaMmera «XHUMHUS» JOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSAM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX YKU3HEHHBIX CHUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIS PAa3IMYHBIX BHUOB
JESTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKu WH(OpMAaIUH,
HEOOXOIUMBIX JUIsI TPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;



pa3BUTHUE TIO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUM JIsl TIOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeOHOM miaHe cpenHero oOmiero oOpa3oBaHUA MPEAMET «XUMU»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).

COJEPXAHME OBYYEHUA

10 KITACC

OPT’TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XUMUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
NIOJIYYEHUH HOBBIX BEIIECTB M MAaTEpUaJIOB. 1€OpHs CTPOCHUS OPTaHUYECKHX
coenuuenuid A. M. bytiepoBa, e€ ocHoBHbIE MonoxeHus. CTpyKTypHble (POpMYJIbI
OpraHM4ecKux BemecTB. [omomorus, wn3oMmepus. XHMHUYECKas CBs3b B
OpPraHUYECKUX COECAUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenne o kinaccupuUKaMKU OpraHuyeckux BemiecTB. HoMeHknaTypa
OpPraHUYeCKUX COCOUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIIUX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
O3HAaKOMJIEHHE C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajlamMd Ha HUX



OCHOBE, MOJICIMPOBAHUE MOJEKYJ]1 OpPraHMYEeCKUX BEIIECTB, HAONIOJCHUE W
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psA. MeraH W 3TaH —
OpocTeHiline MpeACTaBUTENN alKaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuMu 3aMelleHHs] W TOPEHMS), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE M
OpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTWIEH U NPONUIEH —
OpocTeiiline MpeACTaBUTENN aJIKEHOB: (PU3MYECKHE W XHUMUYECKHE CBOWCTBA
(peakuuMu THAPUPOBAHMS, TaJOMCHUPOBAHMS, THUApaTalMd, OKUCJIEHUS U
NOJIMMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankaauensl: OyTtagueH-1,3 um meTunOyraauen-1,3: cTpoeHHe, BaKHEHIIHNE
XMMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHrne CHHTETUYECKOTO
KAay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psifl. ALICTHICH
— TMPOCTEUIINNA TPECTaBUTENh AJIKUHOB: COCTaB, CTpoeHHe, (U3UYECKUEe U
XUMUYECKUE CBOMCTBA (peaklUy TUIPUPOBAHUS, TaJION€HUPOBAHUS, TUApaTAUH,
rOpEHUs), NOJYUYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (GU3NUECKUE U XUMHYECKHE CBOWCTBA
(peakuuu raJIoreHUpPOBAHUS U HUTPOBAHUS), MOJyYCHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoeHue, (uzuveckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), Noayuyenue u npumenenue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsS3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKANUMH K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupoaHpii ra3 W MOIyTHBIE
HedTsHble Ta3pl. Hedts m e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH:
NeperoHka, KpPEeKUHI (TePMHUYECKUH, KaTaauTU4eckui), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U POAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C o0Opa3laMu IU1aCTMAacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAENUpPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOr€HOIPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

Pacuérunle 3a1aun.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOI'0 BEIECTBA WIM IPOAYKTa PEAKIUMU 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKLIUN).



Kucaopoaconep:kamnue opranndecKue coeJMHHEHU

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W H3TAHON: CTPOCHHUE,
duznueckne MW XUMHUYECKHE CBOWCTBa (pPEeakiMd C aKTHUBHBIMH METaJUIaMH,
rajoreHoBOJOpOJaMU, TOpPEHHUE), NpUMEHEeHHE. BoaopojHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHe MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJlOBEKa.

MHOroatoMHbl€  COUPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
buznueckne W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajlaMi, KaueCTBEHHAs peakivsi Ha MHOIroaTOMHbIE cHupThl). JlelcTBUe Ha
opraHusM 4enoBeka. [I[pumeHeHre riaunepuHa u STUISHTJIMKOIS.

®deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts enona. [Ipumenenue penona.

Anbaeruapl U kemouwvl. DoOpManbIEryl, alETAIbICTUI: CTPOECHHUE,
dusznueckre U XMMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHHUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpefeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAsl KHUCJIOThI: CTPOCHHE, (PU3UUYECKUE M XUMHYECKHE CBOMCTBA (CBOMCTRBA,
o0uue A Kiacca KUCIOT, peakius 3TepupuKalum), nojiydyeHue U MpuMeHEeHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTENTU BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

Cnoxnbeie >(Qupbl KakK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenne xxupos. buonornueckas
POJIb JKUPOB.

VYraeBoabl: cocTtaB, kiaccu(UKalMs ~ yriIeBoloB  (MOHO-, JOU- U
nosircaxapujibl). ['1I0K03a — MpocTeHInii MOHOCaXapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (U3MYECKHME U XUMUYECKHE CBOWCTBa (B3aUMOJIEUCTBHE C
runpokcugom Mmeau(ll), okuciaeHne amMmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJICHUE B NPUPOJEC, NMPUMEHEHUE,
ounonornyeckas poisib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemtronos3a kak npupofHeie noauMepbsl. CTpoeHUEe Kpaxmana U
neono3bl.  du3nyeckue M XUMUYECKUE CBOICTBA KpaxMmana (THApOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEHIECTB M HX NPEBPALICHUN:
npoBe/ieHne, HaOJ0JICHUEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIA
okcusniom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJUIEPUHA C
ruapokcuaoMm meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmana € HOIOM),
IIPOBENICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anayu.



Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOI0O BEIIECTBA WIHM NPOAYKTA PEaKLMM IO U3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTrcoaepxkaniie OpraHMuecKiue COeTUHEHUS.

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHuyeckue coeauHeHus. Puznueckue
U XUMHYECKHE CBOMCTBAa aMMHOKMCIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HAYE€HNE aMUHOKMCIIOT. [lenTunb.

benku kak mNpuUpoOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusi, KAUeCTBEHHbIE peaKuy Ha OeNKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M WX MPEBPALICHUI:
HA0JII0/ICHUE U ONMMCAHKME JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypanusi OEIKOB MPHU
HarpeBaHUH, LIBETHbIE peakLuu OEIKOB.

BbicokoMoJIeKyJIsIpHbIE COeTMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIAVHEHUM —
NOJIMMEPU3ALHNS U TTIOJIMKOHICHCALHS.

DKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMs] BELIECTB M HUX MPEBpaIlCHMIA:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanu3anpsa MeXNpeaMETHBIX CBSA3EU MPU N3YYEHUH OPTaHUYECKON XWMHH B
10 kmacce OCyIIECTBISIETCA 4Yepe3 HCIOJIIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK W IOHATHM, SBISIIOLIUXCS CUCTEMHBIMM IS OTAEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYyYHBIE TIOHATHSA: SIBJICHHE, HAYYHBIN (PAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiaccuduKanus, NepuoJuIHOCTb, HAOIIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®usnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNUE BEITUUNHBI U €IMHULIBI X U3MEPEHMUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dboTtocuHTE3, OMOJOTUYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(epMeHTHI).

I'eorpa¢usi: MuHEpalibl, TOPHBIE MOPOJIbI, IOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,

pECypCHI.



TexHomorus: MMUIICBLIC TIPOAYKTBEI, OCHOBLI pPallMOHAILHOIO IIMTAaHMUA,
MOKOIIHUC CPpCACTBA, JCKAPCTBCHHBIC U KOCMCTUYCCKUC IIPCIIapaThl, MAaTCPpHUAJIbI U3
HNCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckue OCHOBbI XUMUHU

XUMHUYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000704Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus] IEKTPOHOB 0 OpOMUTa M B aTomax
3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpALUs ATOMOB.

[lepnognueckuii 3akoH u llepuoanyeckast cucremMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTeMbl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM M NEPHOAAM.
3HaueHUE NEPUOMYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenne BemecTBa. XuMHUYECKas CBA3b. Buabl XHMHYECKOW CBA3MU
(KOBaJICHTHAsl HEMOJSPHAsl W IOJISIPHAs, WOHHAs, METAJIM4ecKas). MexaHu3Mbl
o0pa3oBaHUs KOBAJE€HTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp oxucneHus. VIOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAINYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.

ITonatne o aucnepcHbIXx cucreMmax. VICTUHHBIE M KOJUIOWIHBIE PAacTBOPHI.
MaccoBas 1011 BenecTsa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenkiiatypa
HEOPraHMYECKUX BEIIECTB. |'€HETHYECKas CBA3b HEOPraHUMYECKHUX BEILECTB,
IIPUHAICKAIIMX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peaknusa.  Knmaccudukanmss XMMHYECKHMX — peakmuid B
HEOPraHMYECKON M OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHUs MAaCChl BEILECTB,
3aKOH COXPAaHEHMS U IIPEBPALECHUs DJHEPTUU [IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTuMbie
peakuuu. XuUMHYECKOe paBHOBecrue. DakTOphl, BIUAIOIIAE HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponurnyeckas auccouuanus. CuiabHble U ciadble aaekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPaJIbHAas, EIOYHAs.



OKHUCIUTENBbHO-BOCCTAHOBUTEIBHbBIEC PEAKIINH.

ODKCNEPUMEHTAIbHBIC METOJIbl H3YUEHHMSl BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaumdeckas cucrema xuMuueckux sinementos JI. U.
MenneneeBa», U3ydeHUE MOJENEH KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTaau3aTOpa, ONPEICICHUE CPElIbl PACTBOPOB BEIIECCTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOIO OOMEHa),
MPOBECHUE MPAKTUUECKON paboThl «BiusiHue paznudyHbIX (JaKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIIHN.

Pacuérnnie 3anaun.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIUKA, B TOM YHCIIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCMOJB30BAHUEM TIOHSATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomokenne HemetayuioB B llepuoamyeckoir  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAIOB (Ha IpuUMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriaepomga W KpeMHUS) U HX  COCIAMHEHUM  (OKCHUJOB,
KUCJIOPOJCOJAEPKAIIMNX KUCIOT, BOJOPOJAHBIX COSAMHECHUI).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEAUHEHUN.

Merannsl. 1lonoxenne meramnoB B Ileproanueckon cucTeMe XMMHUYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue ¢guznueckue cBoiicTBa meTamuioB. CIiaBbl METaJIJIOB.
DIIEKTPOXUMHUUYECKUIN PSJT HAMIPSKEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHUIIUX METAJIOB (HATPUM, KaJIWid, KaJbIIH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOGuue crmocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HUS BEMIECTB M HX MPEBPAIICHUN:
U3y4eHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAIIJIOB, PEIICHHUE
OKCIIEPUMEHTAJBHBIX 3a/a4, HAONIOJEHHEe M ONHCAaHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMIMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIeJI0UEel, KAUECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIOB).

Pacuérunle 3a1aun.

Pacuérpl mMaccel BemecTBa WM 00OBbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacu€rbl Macchl (00bEMA, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMun B 00eCrieY€HUH SKOJOTHYECKOW, SHEPreTUYECKON M MUILEBOU
0e30MacHOCTH, Pa3BUTHUM MeauLMHBL. [lOHSATHE O HAayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO
NOJIYYEHHUS] BAXKHEUIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuainbl Uil 3JIEKTPOHUKH, HaHOMAaTepHualbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUSL U 3I0POBbE YEJIOBEKA: MpaBWjIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHH
B MIOBCEJHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXNpeaMEeTHBIX  CBs3ed TOpU  U3ydyeHUH oOmed u
HEOpraHM4ecKoil XuMHM B 11 Kitacce ocylIeCTBISIETCS Yepe3 UCIOJIb30BaHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMM JUJI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0miue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCU(pUKalMs, TEePUOANIYHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusnka: MaTepusi, IHEPTHUsl, Macca, aToM, AJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIl, paINOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCT.

buonorus: knerka, opraHusM, SKocucTeMma, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepanbl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKONAEMBIE, TOILJIUBO,
PECYPCBL.

TexHOMOorusa: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrUs, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, IHUIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX MPENaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUasOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yIbTaTraM OCBOCHHUS
0o0yyYarolKUMHUCs TporpaMM CcpeaHero oOiiero oOpa3oBaHusl (JUYHOCTHBIM,
METanpeaMeTHbIM M MpeIMeTHbIM). HaydHOo-MeToauuecko OCHOBOM s
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B CcOOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl BIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TpakTaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJIM4YMe MOTUBAIIMU K 00yUEHHIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UICTOPUUECKUX TPAAUIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh MU CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICJIOBBIMUA yCTaHOBKAMH, MPHUCYIIMMH IIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYXE TTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBHTh
1[EU U CTPOUTH )KU3HECHHBIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS mpeameTa «XUMHS» JTOCTUTAKOTCA B
€IMHCTBE Y4YEOHOW M BOCIUTATENBHOW JESATEIIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOI0 TPa)AaHCKOro OOLIECTBAa, NMPUHATHIMHU B OOIIECTBE
HOPMaMM W  TpaBWIaMH  TOBEACHUS, CIOCOOCTBYIOIIMMH  IpOIEccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00yyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaXKaroT
c(OpMHUPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
00y4JaromIMXcs MO peaqu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTu:

1) rpaIaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBaXKECHUSI K 3aKOHY U IIPABOMOPSIIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUiIaX MEKIUYHOCTHBIX
OTHOIIICHHUM B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI JIPYruX MpU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU IEATEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOrO, YTO JIOCTHXKEHHS HAYKH €CTh PE3YIbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TOCTYIKH CBOUX TOBApHILIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIFO/ICH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHON CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHsI MPOrHO3MPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHON, KOMMYHUKATUBHONW U COLMAIBHOM
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs crneuupuK XUMUU KaK HayKd, OCO3HaHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PABHOBECHS,

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIOJIb30BATh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCILHO MCIOJb30BaTh XHUMHUYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIEC MOHSITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOTIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yueOHbIE NEeUCTBUSA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

omnpeAenaTh LENH JEeITEeILHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATUM M YyCTAHABIMBATh HUX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS JIsl OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHME XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIeA0BaTEIbLCKHE 1eCTBUSA:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
IO3HAHMSI U OCHOBBI I (POPMUPOBAHMSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CAaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pPe3yiabTaT, (opMyIUpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJIOB PEIICHHUs NPAKTUYECKUX 3a]ad, HPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (QopM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPEAEIEHHOIO TUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIATh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENBLHOM J1E€ATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenensss €€ Ueaud W 3a7adyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEITHLHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUUA B TIO3HAHWUH SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XMUMHUYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YrIepoJaHBI cKener, (yHKIMOHAJIbHAs Tpymna,
paauKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIME MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyn1 OpraHMYeCKMX BEIIECTB W  YPaBHEHUH XHUMHYECKHUX PEaAKIUH,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/rpynne COoeAuHEHU (yriaeBOAOPOJbl, KHUCIOPOJ U a30TCO/AepkKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIeCTB (PTUJICH, MPOMWJIEH, AalleTHUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3OoBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, GeH30J, METaHOJ], ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOTUYECTBA MCXOJHOI0 BEIIECTBA WU MPOJYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBuia MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUS OPraHUYECKHUX BEIIECTB MPU HarpeBaHUU, OJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKA OE€30MacCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAITNIO, TOJIYYaeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpPEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpeabl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMH 3/I0POBBS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npupoaibl, B  (QOPMHUPOBAHUK  MBIIUICHUS ©W  KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUN 3JIEMEHT, aToMm, H3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUIBI ~ XUMHUYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJHTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJICKTPOJIUTUYECKOU Auccouuanuu, nepuoauueckur 3akon J[. M. Menpgeneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (PAKTOJIOTMUYECKUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABJIMBaTh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckyro HoMmeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBIINBAaTh IPUHAIEKHOCTb
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI IIEPUOAMYECKOr0 3aKoHa /.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanyeckoit cucTeMbl XUMHYECKUX dneMeHToB /1. H.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMs PEAKUUil pa3iMyuHBbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHUH MPOBOJIUTH BBIYHCICHHUS C WCIOJIb30BAaHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIIECTB, TEIUIOBOrO A(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MaCChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBINOTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIvu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH MpH O0paIlleHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000pPYI0BAaHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABaTh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHui JI. bpaiinsg mis 3anmmucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crupthl. Deno 3
3.9 Anpneruasl. KapOOHOBBIE KUCIIOTEHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3
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