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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMUM Ha YpOBHE CpeAHero ooOiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DeaepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
oOpaszoBanuu B Poccuiickoit denepanumn», TpeboBaHUN K pe3yabTaTaM OCBOEHUS
dbenepanpHONt 00pa3oBaTENBbHON MPOTpaMMBl CPEJIHEro O0O0Iero oOpa3oBaHUS
(®OIT  COO), mpencraBiaeHHbIX B  DemepaibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
yueOHOro mpeamera «XuMusi» B 00pa3oBaTeIbHBIX oOpraHuzamnusx Poccuiickoit
Odepnepanuu, peanu3ylOUMX OCHOBHbIE 0Opa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJNIOKEHUM «CTpaterum pa3BuTud BocnuTaHuss B Poccuiickoit
®denepanmu Ha nepuon no 2025 roma» (Pacmopsbkenue I[lpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOTKe MPOrpamMMbl MO XHUMHUHU, K OMPEAEIICHUIO
oO1iel cTpaTeruu oOy4eHus, BOCIIUTAHUS U PAa3BUTHS O0YyYAIOIIUXCS CPEACTBAMHU
yaeOHoro mpeamera «Xumus» st 10 kmacca Ha 0a30BOM ypOBHE COCTaBHIIH
koHuentyanbuble mnosioxkeHus PI'OC COO o B3auMOOOYCIOBICEHHOCTH IIENEH,
COJIEpKaHUsl, Pe3yJbTaTOB OOyueHHs] W TpeOOBaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XUMUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHW3aliy, SBISIETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpIIAIOIIMM OSTallOM pealn3aludl  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJTOCTHOM cHCTeME XUMHYECKOro o00pa3oBaHMs. IJTH IEHHOCTHU KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYpPHI
YeJOBEeKa, a TaKXKe OHKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TPUPOAHOU cpede. Peanusyercs xumuueckoe oOpa3oBaHHE
oOyyJaromuxcs Ha ypoBHE cpefHero oOiiero oopa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeamMera «XuUMHUSI», COJEpKaHUE U TOCTPOEHUE KOTOPOrO OMNpPEIENICHbl B
nporpaMMe MO XUMHH C YYETOM CHEUUPUKU HAYKH XUMHM, €€ 3HA4eHUs B
MO3HAHUU TPUPOJBI U B MaTEpUATBHON XW3HU OOIECTBa, a TaKXe C Y4ETOM
o0lIMX IeJded W TMPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpefHero obmiero oopasoBanus B Poccutickoit denepaimmu.

XuMusi Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJb B
COBPEMEHHOM IMBWIM3ALIUU, B CO3/IaHUH HOBOU 0a3bl MAaTepUabHOU KYJIbTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PAIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/]JaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €JUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHHM HA OCHOBE MOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTSIMU TPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOAMMBIM YCIOBUEM YCIIEIIHOTO
TpyAa W SKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHas XHMHUSI Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMM HaIpaBJI€HAa HA pEIICHUE
r00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, SKOJOTUUECKON O€30MaCHOCTU U OXPAHbI 310POBBSI.

B cootBercTBMM ¢ OOmMMH UENSIMU W TMPUHIUIAMU CPEIHETO0 OOIIEro
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (10 kmacc, 0a30BBI ypOBEHb
U3YYCHHUS) OPUSHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO TOJATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UMM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHENIHOTO BKJIKOUECHUS B JKU3Hb COLIMYMA, NPOJOJIKEHHS
00pa3oBaHus B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ ipeiMeTa  «XUMHUSI»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OO0m@as W HeopraHUyecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa
3HAaHWUH TI0 HEOPTaHWYECKOW XUMUU (C BKIIFOUCHHWEM 3HAHWH U3 OOIICH XUMUU) U
opranndecko xumun. opMUpOBaHHE AAHHOW CUCTEMbI 3HAHUW MPU U3YYECHUH
npeamMera oOecrnedyrBaeT BO3MOXKHOCTh PAcCMOTPEHUsT BCETO MHOTr000pasus
BEILIECTB HA OCHOBE OOIIMX MOHSATUN, 3aKOHOB U TEOPUI XUMUHU.

Crtpykrypa coiepxkaHusi KypcoB — «Opranuyeckas xumusa» u «OOmas u
HEOpraHuueckas XuMusi» copMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3Y4YeHHI0O YydeOHOro wmarepuaia U 00yCIIOBIIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHUEM  3HAHUW  Ha  ONPEAEIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XUMHHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHHS OPraHWYECKUX
COCOUHEHUM, a TaKXKE Ha YPOBHE CTEPEOXHMHUYECKUX U  DICKTPOHHBIX
MpeACTaBlIeHU O cTpoeHuu BemiecTB. CBeAeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAaX JAIOTCA B Pa3BUTUHU — OT YIJIEBOAOPOJIOB /IO CIOXHBIX OHMOJIOTHYECKHU
AKTUBHBIX COEIMHEHHM. B Kypce OpraHM4eckod XUMHUHU IIOJY4YarOT DPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUsi NMEpPBOHAYAIbHBIC
MPEACTaBICHUS] O XUMUYECKON CBSI3U, KIaCCU(DPUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

[log HOBBIM yTrioM 3peHHss B mpeameTe «XuMusi» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBIH Ha YpOBHE OCHOBHOIO o0OIlero o0pa3oBaHUs
TeOpeTHYeCKUii matepuan ¢ (aKTOJIOTMYECKHE CBEJEHUS O BEIIeCTBAX U
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mass u HeopraHudeckas
XUMUS» O0y4YaromuMcsl MPEeJoCTaBIsSETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX TMO3UIIUMA,



rIy0ke TOHSATh HCTOPUYECKOE HU3MEHEHHe (QYHKIMM 3TOoro 3akoHa — OT
o0obm1aroiei 10 0ObSICHAIONIEH U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BEMIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIMSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHWs JOMONHSEeTCS B Kypcax 10 kimacc simeMeHTaMu
COAEpKaHWsl, UMEKIIUMU KyJIbTYpPOJOTUYECKAN W MNPUKIAJIHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHUU C JAPYTMMHU HayKamH,
PacKpBIBAIOT €€ poJib B MO3HABATEIbHON U MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUH
U MPAKTUYECKUX MPUTOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3AHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIMBATh HMHPOPMAIMIO U TPUMEHATH €€ ISl MOMOJHEHUS
3HaHUH, pelIeHUs UHTEIUIEKTYaIbHbIX U SKCIEPUMEHTAIBHBIX UCCIE0BATENbCKUX
3amad. B 1menom coxaepxkaHue ydeOHOTro mpeameTra «XHUMHS» JAHHOTO YpPOBHS
W3YyUYCHUS OpPUEHTUPOBAHO Ha dbopmupoBaHue y oOyyJaromuxcs
MHUPOBO33PEHUYECKONM OCHOBBI JUIsi MOHUMaHUs (GriiocopCcKux uaeH, TakuxX Kak:
MaTepuaibHOE  €IUHCTBO  HEOPraHMYECKOr0 M OpPraHMYEeCKOoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, MMO3HABAEMOCTb
MPUPOJIHBIX SIBICHUM MYTEM SKCHEPUMEHTA M PEHICHUS MPOTUBOPEUHN MEXKITY
HOBBIMU (paKTaMU U TEOPETUUYECKUMU MPEANOCHIIKAMHI, OCO3HAHUE POJIM XUMHH B
pEUIEHUH  DKOJIOTMYECKHX  MpodsiieM, a Takxke MpodieM  cOepexeHus
AHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B mmane pemieHuss 3agad  BOCIUTAHUS, Pa3BUTHS W COLUAM3AIUU
o0y4Yaromuxcs MNPUHATHIE MPOrPaMMON MO XUMHHU TMOJXOJbl K OIpPEAETICHUIO
COJIepKaHUsI M TIOCTPOCHUSI MpeIMeTa MpelycMaTpuBaroT (HOpMUPOBAHUE
VHUBEpPCANbHBIX Y4EOHBIX JEHUCTBUH, HMEIOUMX 0a30BOe 3HAYEHUE s
pPa3IUUHBIX BHJIOB JEATEIBHOCTU: pEIIeHUuss mnpoOjeM, IMOWCKa, aHalu3a u
00paboTku nHpopMay, HEOOXOAUMBIX IJI TPUOOPETEHUS OMBITA TPAKTUYECKOM
U HCCJIEIOBATENbCKON NESITEIHbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUMU
XUMUU.

B mpaktuke npenonaBaHus XUMHUU KaKk Ha YpOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus, TaKk U HA YPOBHE CpeHEro o011ero 00pa3zoBaHus, pU OMpPEACICHUU
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU IeJied HW3yuYeHHs MpeaMeTa HampaBiIeHUEM
MEPBOCTEIIEHHOW 3HAYUMOCTU TPATUIMOHHO MpU3HAETCS (POPMUpPOBAHHUE OCHOB
XUMUYECKOM HAyKH KaK 00JacTh COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOMN
JEATETLHOCTH YEJIOBEKAa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOHN KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACIICHUIO LEeNed H3yYEHHs
MpeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO AaHHOW TOYKE 3pEHUs TJABHBIMHM LENSIMH H3Y4YCHHUs IpeaMeTa

«Xumus» Ha 6a30BoM ypoBHe (10 KII.) SIBJISIFOTCS:
dbopMupoBaHUE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEWIIeu
COCTaBJISIFOILIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOU
JIeXKAT KIIIOUEBbIC MOHATHS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W TMOHHMMAHHUE CYIIHOCTU IOCTYIHBIX
000011IeHNT MHUPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,
(dhopMupoBaHuEe U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKiui, HEOOXOIUMBIX [JIsi MTPUOOpPETEHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUIA,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHUM U CTIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHMHYECKOTO0 JKCIEPUMEHTa, COOJIOJICHHEM IPaBUII
0e301macHOro oOpalIeHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa LeJed U 3ajad U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMH B CUCTEME cpeliHero oodiero odpasoBanus. CerogHs B
MpenojaBaHud XUMUU B OOJbIIed  CTeNeHW OTHA€TCsl  MPEearnovYTeHUe
MPAaKTUYECKON KOMIIOHEHTE COJiepXKaHusg OOy4YeHHs, OpPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBITYCKHHMKA 00II€00pa30BaTeIbHON OpraHU3allMM, BIIAJCIOIIEr0 HE
Ha0OpoM 3HaHUN, a (PYHKIMOHATBLHON TPAMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTUBHOTO MOJYYEHHS 3HAHWI U MPUMEHEHHUS UX B PEATbHOU KU3HU
JUTSL PeIICHUS] TPAKTUUECKUX 3a]1a4.

B cBs3u ¢ STUM TpU U3yYEeHUU TpeAMeTa «XHUMHS» JTOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKUE 1IeJIU U 3a]]a4H, KaK:

ajanTanus oOy4yarolMXcsl K YCIOBUSAM JUHAMUYHO PA3BUBAIOIIETOCS MHUPA,
dbopMupoBaHuE  MHTEUIEKTyaldbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKMU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEILECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS  KJIFOUEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINH), WMCIONIMX YHHBEPCAIbHOE 3HAYCHHUE IS Pa3jIMYHBIX BHUIOB
NESATETLHOCTU: PElIeHUs] mpoOaeM, MOUCKa, aHalnu3a U 00pabOTKH HH(pOpMAIINH,
HEOOXOJUMBIX [JIi TPUOOpPETEHUs] OmbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B T[IO3HAHUM XHMHUHU, a TakkKe [JIs OLEHKH C TO3ULUM
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYIbHBIX U TBOPYECKUX
CrOCOOHOCTENM 00Yy4arOUIUXCsl: CHOCOOHOCTU CAMOCTOSITEIbHO MPUOOPETATH HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TIOTPEOHOCTSIMHU, UCTIOH30BATh
COBPEMEHHbBIE MH(POPMAIIMOHHBIC TEXHOJIOTHUHU JIJIsl TIOMCKA W aHajdn3a y4eOHOU |
HAyYHO-TIONMYJSIPHON WH(OPMAIH XUMHYECKOTO COEPIKAHMUS;

dbopMupoOBaHUE U Pa3BUTHE Y O0OYJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH TUIAHUPOBAHUU M TMPOBEIACHUU XUMHUYECKOTO
HKCIIEPUMEHTA,

BOCIIUTaHUE Yy oOOydamommxcsd YyOeXKIEHHOCTH B TYMaHHCTHYECKOU
HAIMPABICHHOCTH XWMHH, €€ BaXHOW pPONHM B PEIMICHWU TI00ATBHBIX TPOOIEeM
PaITMOHAILHOTO MPUPOOTIOIL30BaHMUSI, TIOTIOJTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpaHECHHS TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHWSI K TPUPOJEC W CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUS TIOYYEHHBIX 3HAHWUW JJIs TPUHATAS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUECKUMHU SIBJICHUSMU.

B yueOGHoMm maHe cpemHero oOiero oOpa3oBaHus MpeaMeT «XUMUI»
0a30BOT0 YPOBHS BXOJHUT B COCTAaB MpeaMETHON oOmactu «EcTecTBeHHO-HAYUYHBIC
MIPEIMETHI».

OO01iee Yncio 9acoB, OTBEASHHBIX TS U3YUCHUS XHUMUH, Ha 0a30BOM YpOBHE
cpenHero oobiiero odpasoBanus, cocrapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Heneo).



COIEPKAHUE OBYYUEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKON XUMHUH

[IpenqmeT opranrdecKkOr XUMHUHU. €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB U MATEPUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuHeHuit A. M. bytieposa, e€ ocHOBHBIE NOJI0kKeHUsA. CTPYKTypHBbIE (POPMYIIBI
OpPraHMYeCKUX BelecTB. [omoisiorusa, wu3oMmepus. XHUMHUYECKas CBA3b B
OPraHNYECKUX COCAUHEHHSIX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpeacraBnenne o kaaccuukaluu opraHudeckux BeniecTB. HomeHnknaTypa
OpPraHMYECKUX COeIMHEHUH (cucTeMaTHdeckas) W TpPHUBHAJIbHBIC HA3BaHHMS
BAXXHEUIIINX MPEJICTABUTENIEHN KIIACCOB OPraHUYECKUX BEIIECTB.

ODKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUIA:
O3HaKOMJICHHE ¢ oOpa3llaMyd OpraHWYeCKHX BEHIECTB U MaTepHallaMd Ha UX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJICHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OMBITOB MO NPEBPALICHUIO OPTaHUYECKUX BEIIECTB
NpH HarpeBaHuu (IJIaBJICHUE, OOYTIIMBAHUE U TOPCHHE).

YriaeBogopoast

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psiA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTEIN alKaHOB: (PU3UYECKHE M XUMHUYECKHE CBOWCTBA
(peaknuy 3aMeIIEHUST W TOPEHHUs), HAXOXKIACHHWE B MPHPOJEC, IMOIYYCHHE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKAN PSAA. DTUJICH U MPOMWIEH —
MPOCTEHIINE TPEACTABUTEIN aIKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS, TAJOTEHUPOBAHMS, THUApPATALMH, OKHUCICHUS U
MOJIUMEPH3AIINHN ), TIOJTYUYCHHE U IPUMEHEHHE.

Anxaauensl: Oyramuen-1,3 m metmnOytagueHn-1,3: cTpoeHue, BaKHEHIINE
XHUMHYECKUE CBOHCTBa (peakius mojuMepu3anuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHUH Psill. ALIETHIICH
— MOpOCTEUIIMA TpeACTaBUTENb AaJIKUHOB. COCTaB, CTpOeHUE, (GU3UYECKUE U
XAMHYECKUE CBOMCTBA (pPEakIMH TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIPATAIIUH,
TOPCHHS ), TIOJyYEHUE U TPUMEHEHHE.

Apenbl. ben3on: coctaB, cTpoeHue, (pu3nueckue U XUMHUYECKHE CBOICTBa
(peaknuy raJIorTeHUPOBAHUS W HUTPOBAHUS), TIOJYUCHHE W NpUMEHeHue. 101yon:
cocmas, cmpoeHue,  Qusuveckue U xumuveckue  ceoticmea  (peaxyuu
2AN0CCHUPOBAHUS U HUMPOBAHUSL), NOLYYeHue U npumerenue. TOKCHYHOCTD



apeHoB. ['eHeTHYeckasi CBA3b MEXIY YIVIEBOJAOPOJAMH, MPUHAJICKAINIMMU K
Pa3IUYHBIM KJIacCaM.

[IpuponHbple HCTOYHUKH YriIeBOXOPOAOB. I[IpupoaHbIi Ta3 MU MOMYyTHBIE
HedTsubie ra3el. Hedtsr u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEeroHKa, KPEKWHT (TepMHUYCCKHH, KaTaJIUTHYeCKUH), mHpoiu3. [IpomayKThl
nepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITYy. KaMeHHBII
YTOJb U MPOJIYKTHI €T0 EPEpadOTKHU.

OKCIEPUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBPAIICHHIA:
O3HAKOMJICHHE ¢ oOpasllaMu IUIaCTMAacC, KaydyyKOB U PE3UHBI, KOJUJIEKIINU
«Hedptb» u  «Yromp»,  MOJETUPOBAHHUE  MOJIEKYJ  YIJIEBOJAOPOJOB M
raJloreHONPOU3BOIHBIX, TPOBEJACHUE MPAKTUYECKOW PaOOTHI: MOJYyUYECHHE STUJICHA

Y U3YUYEHHUE €r0 CBOUCTB.

Pacuérnbie 3agayn.

BbrunciaeHuss 10 ypaBHEHUIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM NMPOAYKTA PEAKLUHU I10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOIHBIX BEIICCTB WIIH MPOYKTOB PEAKIINH).

Kuciiopoacoaep:kamme oprann4eckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBI. METAHOJN © J3TAHOJ. CTPOCHHUE,
bu3nyecKue W XUMHUYECKHE CBOWCTBa (peakiMH ¢ aKTUBHBIMH MeTallJIaMH,
raJIoreHOBOJIOPOJIaMHU, TOPCHHE), HNPUMEHEHHE. BoJOpOIHBIC CBSI3U MEXIY
MOJIEKYJIAMU CUPTOB. JlelCTBUE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTHL. DTWIEHIVIMKOJIb W  TIHUEPUH. CTPOECHUE,
buznyeckue W XHMHUYCCKUE CBOWCTBAa (B3aUMOJCHCTBHE CO  IICIOYHBIMH
MeTaJlJIaMH, KadyeCTBEHHas peakihsg Ha MHOTOATOMHBIE CHHPTHI). JlelicTBHe Ha
OpraHusM uesoBeka. [IpuMeHenune rouuepruna u STUIEHTJIUKOJIA.

@deHoN: CTPOCHHE MOJEKYIbl, (PU3MUYECKHME UM XUMHUYECKHE CBOMCTBA.
Tokcuunocts (penomna. [Ipumenenue denona.

Anpaeruapl U kemowusvl. DopManbIeTyll, alUeTaIbIAETUI. CTPOEHUE,
bU3NYECKUEe W XUMHYECKHE CBOWMCTBA (pEaKiMy OKWUCICHHS W BOCCTAHOBJICHWS,
KaYeCTBCHHBIC PEAKIINH ), TIOJIYUYCHUE U IPUMCHEHHE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasT U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (QU3MUYECKUE W XUMUYECKUE CBOWCTBa (CBOMCTBA,
oOrmme JuUIsl Kiiacca KHCIOT, Peakius Tepr(UKaIUK), MOJyUYeHUE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBasi KHUCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX MOIOIIIEE IEUCTBUE.

Cnoxnbie 3Qupbl Kak MNPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uuaponu3
cnoxHbIX 3QupoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonoruueckas
OB KUPOB.



YraeBompl:  cocTaB, Kiaccudukamms ~— yrieBogoB  (MOHO-, OU- W
nojiucaxapubl). [JIr0K03a — IpOoCTeHIINE MOHOCAXapua: OCOOCHHOCTH CTPOCHHS
MOJICKYJIbI, (U3WYECKUE W XHMHUYCCKHUE CBOWMCTBa  (B3aUMOJCHCTBHE C
rugpokcuom meau(ll), oxucnenne aMmMmuadHbIM pacTBopoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHE TJIFOKO3bI), HAXOXJICHUE B MpPHpOJE, NMPUMCHCHUE,
ouonoruueckas poisib. Dorocunre3. PpykTo3a Kak U30MEP TITIOKO3BI.

Kpaxman u 1emirono3a kak npupoHbie mojaumepbl. CTpoeHHe KpaxMmana U
HEeJUTI0N03bl.  DU3NMYEeCKHe W XHMHYSCKHE CBOWCTBA Kpaxmana (THIpoIm3,
KaueCTBCHHAsI PEaKIUs C HOJIOM).

DKCIIepUMECHTAIILHBIC METOJABl HW3YYCHHS BEIIECTB M HMX IPCBPALICHHNM:
MPOBEJICHUE, HAOJIOJCHUE W OIMCaHHE JICMOHCTPAIMOHHBIX OIBITOB. TOPEHUE
CIMPTOB, Ka4YeCTBEHHBIC PEAKIIUH OIHOATOMHBIX CIHUPTOB (OKUCIIEHHWE 3TAaHOJA
okcumoM Mmemu(ll)), MHOroaToMHBIX CHHPTOB (B3aMMOJICHCTBHE TIUIEPHHA C
rugpokcuom Meau(ll)), ampaernnoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rumpoxcugom menu(ll), B3aumomeicTBHE Kpaxmajia C HOJIOM),
MPOBEJICHHUE MPAKTUICCKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3agayn.

BbrunciaeHuss 10 ypaBHEHUIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEINECTBA WM MPOAYKTA PEaKIMU IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOHBIX BEIIECTB MIIH MPOTYKTOB PEaKIINH).

A30TCOJIepIKaIfe OpraHNUSCKHE COCTMHCHUS.

AMUHOKHUCIIOTH Kak aM(pOTepHbIe OpraHnYecKue coeauHeHus. dusndeckue
U XAMHUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha mpHMepe TIuIMHA). buonormueckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benkn kak NpUPOAHBIC BBICOKOMOJICKYJISIPHBIC coenuHeHus. [lepBudHas,
BTOPUYHAS W TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, JICHATYpaIlysl, KaueCTBEHHBIC PEaKIIMy Ha OCJIKH.

DKCIIepUMEHTAIIbHBIC METOJBl HW3YYCHHS BEIIECTB M HMX IPEBPALICHHNM:
HAOJIOJICHUE W ONMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JICHATYpaIHs OCIKOB MPH
HarpeBaHUH, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJISIPHbIE COeTMHEHUS

OCHOBHBIC MOHSATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIUHCHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPH3AIHK, CPSIHSS MOJICKYIIIpHasI
Macca. OCHOBHBICE METOABl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCIUHCHHHA —
MOJTUMEPHU3AIINS Y TTOJTUKOHICHCAITHS.

DKCIIepUMEHTAIIbHBIC METOJBl HW3YYCHHS BEIIECTB M HMX IPEBPALICHHNM:
O3HAKOMJICHUE ¢ 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcCC,
Kay4yKOB.

MexnpeIMeTHbIE CBSI3H.



Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU N3YUYEHUU OPraHUYECKOW XMMUU B
10 kyacce OCYIIECTBISIETCSI Yepe3 HCIOIb30BaHWE KaK OOIIHUX €CTeCTBEHHO-
HAayYHBIX MOHATHM, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMHU MJI OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mIre ecTeCTBEHHO-HAYUYHbIE MOHSTHS . SIBIICHHE, HAYYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaius, NepUOAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

®dusnka: Marepus, DHEpPrus, macca, aToM, DJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, GU3UUYECKHUE BEIUUYNHBI U €IMHUIBI KX U3MEPEHUS.

buonorus: kierka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OHMOJOTHUSCKH AaKTUBHBIC BellecTBa (OCNKH, YTJICBOIBI, JKUPHI,
(bepMEeHTHI).

['eorpadusi: MuHepaibl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOIUIUBO,
peCypCHI.

TexHomoTHsI: MHILEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETHUYECKHUE IMpernapaThl, MaTepraibl U3
HCKYCCTBEHHBIX M CHUHTETUYECKUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOT'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHUS
OOyJaromMMHUCS TPOrpaMM CpEJHEro oOIero oo0pa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM H  TpeaMeTHhIM). HaydHO-MeToaMdYecKkoil OCHOBOHM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIEeTO
00pa30BaHUs SABJISCTCS CHCTEMHO-CATEIbHOCTHBIN TIOIXO]I.

B COOTBETCTBMM ¢ CHCTEMHO-ACATEIBHOCTHBIM TOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YIHTATOB OCBOCHUS MpeaMeTa «XUMUsS» Ha yPOBHE CPEIHETO
o01ero oOpa3oBaHusl BbIJIEIEHBI CIIETIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIONIUMUCS POCCUMCKON TpakAaHCKOW HUJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAaMOOIIPEICIICHHUIO;

HaJIMYUe MOTUBAIIUN K 00yUEHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOCKICHUI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATUITNN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMMXCS PYKOBOACTBOBATHCS B CBOCH
JEATENHPHOCTA TIEHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMHM, MPHUCYIIAMHU IIEIOCTHOM
CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYHe MPaBOCO3HAHUS AKOJIOTHYECKOW KYJIBbTYPhl M CTIOCOOHOCTH CTaBHUTH
IIETN ¥ CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PE3YyNbTaThl OCBOCHHUS TpenMera «XUMUS» JOCTUTAIOTCS B
CAMHCTBE YYeOHONM ™ BOCHUTATEIBHOW JACSITEIHPHOCTH B COOTBETCTBHUU C
T'YMaHUCTHYECKUMH, COITMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U WaeaJaMd POCCHUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBIEHUS JIMIYHOCTH
00yJaromuxcs.

JIMIHOCTHBIE PE3yNbTaTBl OCBOCHHUS TIPEAMETa «XUMHUS» OTPaKaroT
chOpMHUPOBAHHOCTh OIBITA TIO3HABATEIHPHOW M TMPAKTHUECKON ACATEIHHOCTH
OOy4JaroIMXCs M0 peajnu3aluy MPUHATHIX B 00IECTBE MEHHOCTEH, B TOM YHCIIC B
JacTH:

1) rpasKaaHCKOTro BOCIUTAHMS:

OCO3HaHMSI 00YJAIOIIMMUCS CBOUX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U TIPABOTIOPSIKY;,

MPEACTABICHUS O COIUAIBHBIX HOPMaxX M TPaBUIAX MEKITMIHOCTHBIX
OTHOIIICHHUI B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU TOHMMAaTh U TPUHUMATh MOTHBBI, HAMEpPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAJIN3€ PA3IMYHbIX BUJOB YU€OHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS

[IEHHOCTHOT'O OTHOIIECHHS K HCTOPUYECKOMY U HAY4YHOMY HAacJeIHIo
OTE€YECTBEHHOUN XUMHUHU,

YBOKEHHSI K TMpOLIeCCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKU €CTh pPe3ysbTaT
JUINTENBHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,

WHTEpeca U TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUH U MOCIEAYIOLIEM
aHaiau3e MH(QOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XMW,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTHU OIIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYACh HA MOPaTbHO-HPABCTBEHHBIC
HOPMBI U 1IIECHHOCTH,;

TOTOBHOCTU OIICHHMBAaTh CBOE IMOBEJIEHHE M TMOCTYNKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN AITUX
MOCTYMKOB;

4) popMupoBaHUsI KYJbTYPbI 3[10POBbSI:

MOHMMAHMS 1IEHHOCTEW 370poBOoro W Oe3omacHOTO oOpa3a JKHM3HHU,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOJIoIeHUsT TIpaBWJl 0€30MacHOro oOOpallleHUs C BEHIECTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU NESATEILHOCTH;

MOHUMAHMUSI 1EHHOCTH TPaBUJ HWHIUBUAYAIBHOIO M  KOJUICKTHUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHUS TIOCJICICTBUNA M HEMPUATHS BPEIHBIX MPUBBIYCK (yHOTpeOICHHUS
aJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

5) Tpy10BOr0 BOCTIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4YEOHO-HCCIEI0BATEIbCKOU
NEATETbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  APYrUX BHJAX
NeSATEeNbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COLMAIbHOW HAMpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBaXKEHHUSI K TPYY, JIOJAM Tpyda U pe3ysibTaTaM TPYIOBOU JEATEIbHOCTH;

FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIBHOW TpaeKTOpPUU
oOpa3oBanus, Oynaymied mnpodeccud W peanu3alnui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0JOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU II€JIeCOO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIe, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJI€;

MOHUMAHMS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX NpoOJeM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIBLHON CPEIbI;

OCO3HAHUA HEOOXOJMMOCTH HWCHOJb30BAHUS JIOCTHXKEHUM XUMHUHM ISt
pElIeHUs: BOMPOCOB PAIMOHAIBLHOTO MIPUPOJIONIOIH30BAHMS;

AKTUBHOTO HENPHUATUA JECUCTBHHM, NPUHOCAIIMX BpEeJ  OKPYXKarolleh
MPUPOJIHOM cpefie, YMEHHsI MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;

HaJU4Usl Pa3BUTOTO SKOJOTMYECKOrO MBIIICHUS, IKOJIOTUYECKOU KyIbTYpHI,
OTbITa NEeATeNTbHOCTU AKOJIOTHYECKOMN HAIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATHCSI UMU B TO3HABATEIbHON, KOMMYHUKATUBHOM U COIMATLHOMN
MpaKkTUKe, CIOCOOHOCTM U YMEHMSI AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemohoouw,

7) IEHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPAKTHUKU;

MOHUMAaHMsS ChHenuUKd XUMHM Kak HayKd, OCO3HaHUsA €€ poiu B
(bopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
npeAcTaBieHus. 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPOJbI U YeOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAUYMMOCTH XUMHUU IS COBPEMEHHOMU
IMBWIM3ALUA. B €€ TyMaHUCTUYECKOW HAIMpPaBICHHOCTH WM BAaXKHOW pOJU B
CO3/JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPbl, PEHICHUHU TJI00ANTBHBIX MPOOIIeM
YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUILIUHBI, OOECIEUECHUH YCIOBUMI
YCOENTHOTO TpyAda W SKOJOTMYECKH KOM(MOPTHOM JKU3HM KaXXJOTO 4YJeHa
oOL1EeCTBa,;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJTy4yaeMble 3HaHUS VISl aHAJIU3a U OOBSICHEHUSI SIBICHUN OKPYKAIOIero Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, yMEHUs esiaTh 000CHOBAHHbBIC 3aKJIIOYEHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMEIONIIMXCS JIaHHBIX C LEJbI0 TMOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJB30BaTh XWMHUYECKHUE 3HAHUS IS
penieHus npooyieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpPECa K MO3HAHUIO U UCCIIEI0OBATENbCKON IESITEIbHOCTH;

TOTOBHOCTM H  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUI0 U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAHMM [0 XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3luyHbIX cdepax mpodeccruoHaTbHOU
NEeSATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUSI Yy4eOHOro mpeamera «XuMHUS» Ha
YpOBHE CpeIHEro 00111er0o 00pa30BaHus BKIIOUYAOT:

3HAYUMBbIE TS dbopmupoBaHus MHPOBO33PECHUS oOyyaromuxcs
MEXKIUCITUIUTMHAPHBIE (MEXKIpPEeIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKAIOIIUC
LETOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEUUPUKY METOJOB TIO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX Haykax (MaTepws, BEIECTBO, SHEPTHUs, SBIICHUE,
MPOIIECC, CUCTeMa, Hay4HbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIieI0BaHne, HAOIIOACHHE, U3MEPCHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JeHCTBHUS (MO3HABAaTeIbHBIC, KOMMYHHKATHBHBIC,

PETYJIATUBHEIE), o0ecrneunBaroIINe dbopmupoBaHue (G yHKIIMOHAIBHOM
IPAMOTHOCTH U COLUATIBHOM KOMIIETEHIIMHN O0yYaroluXCs;
CIIOCOOHOCTD o0yyaromumxcs UCII0JIb30BATh OCBOCHHBIE

MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE y4EOHBIC
JNEWCTBUS B ITIO3HABATEIBHON U COLIMATIbHON MPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISTUBHBIMU
JTEUCTBUSIMU.

OBiagenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMHU
AEeMCTBUAMU:

1) 6a30Bble JOTHYECKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJNHMPOBATH M AKTyaJu3UpoOBaTh  MpoOiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAeisaTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTAThI IESITEILHOCTH C TOCTABICHHBIMH LIEISIMH;

WCIOJIb30BATh NP OCBOCHUM 3HAHWUM MPHUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKUA TOHITUNA U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIO0JIb30BaTh COOTBETCTBYIOIINE MOHATUS 111 OOBSICHEHUSI OTACIbHBIX (PAKTOB U
SIBJICHUU,

BHIOMpaTh OCHOBAHUS U KPUTEPUU [JIsl KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOWTH JIOTUYCCKUE pacCyxkIeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B paccMaTPUBAEMBbIX
SABJICHUSAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHYCCKHMA
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas (GopMylia, YpaBHCHHE XHMHYECKOM
peakiuu — TpU PElICHUM YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
NIPUMEHSTh Ha3BaHHBIE MOJICIbHBIE MPEACTABICHHUS JJI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4AEMBIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbIe HCCAEN0BATENbCKHIE I CTBHA:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKkuui;

(dbopMyIHUpoOBaTh 1EJH U 33/1a4d UCCIEIOBAHUS, UCIIOIb30BATh TOCTaBIECHHbIE
U CaMOCTOSITETbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI NIl (POPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUMU;

BJIAJICTh HABBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUA U IPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJ0M
MpOIIECCa, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpPOBATH
0000111eHUS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIECIOBAHMUS,
COCTaBJISITh 0OOCHOBaHHBIN OTUET O MPOJICIAaHHON PadoTe;

npuoOpeTaTb OMbIT YYEHWYECKOM MCCIEOBATEIbCKOM UM  MPOEKTHOU
NEATEbHOCTH, TMPOSBIATh CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS NPAaKTUYECKUX 3aJad, MPUMEHCHUIO Pa3JIMYHbIX
METOJIOB O3HAHUS.

3) padora ¢ unpopManMei:

OPHUCHTHPOBATHCS B PA3NIMYHBIX HUCTOYHHKAX HMHPopMmarmu (HaydHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHAIM3UpOBaTh WH(GOPMALMIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABJIEHUS, KPUTHUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh 51
HETPOTUBOPEYUBOCTb;



(dbopMyIHpoBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpMaluu, HEOOXOAUMON Jis BBINOJIHEHUS Y4YE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA,

npuoOpeTaTrh OMNBIT HKCMIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMAbHYIO  (QOpMy  MpeaCTaBIICHUS
uHpopMaIuu (Cxembl, TpaduKH, JUArPAMMBbI, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

WCIIOIb30BaTh HAY4YHBIM S3BIK B KadyecTBE CpEACTBAa IMpu padoTe ¢
XAMHYECKOW WH(MOpPMaIMel: TPUMEHITh MeXnpeaMeTHble ((pU3ndecKkue wu
MaTeMaTHYECKUE) 3HAKU U CHMBOJIBI, (POPMYJIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOIB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJISIAHOCTH.

OBiajeHne yHHBepPCAJIbHBIMM KOMMYHUKATHBHBIMU J1€CTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX Iae€MOM TEMBI B XOJI¢ JUajora u/min
JUCKYCCHUM,  BBICKa3blBaTh  HJEH, (QOPMYIUPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI IPEAJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTAlMel pe3yJbTaTOB MO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMU MPU BBHIMOTHEHUH
XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pean3alu y4eOHOTO MpoeKTa U (POPMYIHPOBATH BHIBOIBI
[0 pe3yibTaTaM MNPOBEAEHHBIX HCCIENOBAHMM MYTEM COTJACOBAaHMS MO3WULUN B
X0J1e 00CYyKJIeHHsI 1 00OMEHa MHEHUSIMU.

OBi1aieHNe YHMBEPCAJIbHBIMHY PeryJsiTUBHBIMHY J1€iCTBUSIMU

CaMOCTOSITEIbHO IUIAHUPOBATh W OCYHIECTBIISITH CBOKO IO3HABATENIbHYIO
NeSATENbHOCTh, OmpeAessiss €€ [elu | 3aJayd, KOHTPOJUPOBATH M MO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBAThH TMpejiaraéMblii alifOpUTM JEUCTBUU TIpH
BBITIOJTHEHUM Y4YEOHBIX M HCCIENOBAaTENbCKUX 3a/ad, BbIOMpaTh Hauboiee
3(Q(EKTUBHBIN CIMOCO0 HMX pEIIeHHs ¢ YY4ETOM IOJNYYEHUs HOBBIX 3HAaHUU O
BEILIECTBAX U XUMHUECKUX PEaKIUIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH Ha OCHOBE CaMOaHAIIM3a
U CAMOOIIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTPaXaroT:

cOOPMHPOBAHHOCTh  MPEACTABICHUNA O XUMHYECKOW  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJIM XUMHU B T[IO3HAHUU SIBIICHUU



npupoabl, B (GOPMUPOBAHMM MBINUICHUS W  KyJAbTYpbl JUYHOCTH, ¢
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOUMOH TSI PEIICHUS MPAKTUISCKUX 33124
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3JI0OPOBBIO U MPUPOJHOU
cpene;

BIAJCHUE  CHCTEMOW  XWUMHYECKUX  3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIONIME TIOHATUSA (XMMHUYCCKUH JJIEMEHT, aTOM, OJJICKTPOHHAsS
000J10UKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHas (opmyrna (pa3BEpHyTass M COKpamiéHHAs), MOJb, MOJSIpHAs
Macca, MOJIPHBIA O00BEM, YITEPOIHBIN CKeleT, (YHKIWOHAIbHAS TPyMIa,
pajuKal, U30Mepusi, ©30MEphbl, TOMOJOTHUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCIIOPOJ, U a30TCOJEpXKAIME COEIUHEHHs, MOHOMEp, NOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHEHUS); TCOPUH U 3aKOHBI (TCOPHUS CTPOCHHS
oprannyeckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMUHW; MHPOBO33PEHUCCKUE 3HAHUS,
JeXalyue B OCHOBE TOHWMAHHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTONOTMYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJY4YCHUU U
0€30MacHOM WCITOJIb30BAaHUU BAXHEHIIMX OPTaHWMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU e TETbHOCTH YEIOBEKA;

chOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHBIC MPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, MCIOJIL30BATh COOTBETCTBYIOIINE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIUHEHUH;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMUYECKYIO CHMBOJIHUKY IS
COCTABJICHHMSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHO)
dbopMyaT OpraHMYEecCKHMX BEIIECTB W YPAaBHCHWH XHMHYECKHX PEaKIIHi,
W3TOTABIMBATh MOJEIN MOJIEKYJI OPTaHWMYECKHX BEIIEeCTB IS WILTIOCTPAINHN UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB MO0 MX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJaccy/rpynmne coeauHeHui (YrieBOJOpOIbI, KHCIOPOJ U a30TCOJAEpIKallne
COCJIMHCHHSI, BBICOKOMOJICKYJISIDHBIC COCJHMHCHUS), JaBaTh HMM Ha3BaHHS II0
cucremarndyeckorr HomeHnkiarype (IUPAC), a takke NPUBOIUTH TPHBHAILHBIC
HA3BaHUS OTMACIBHBIX OPraHWYCCKUX BEIIeCTB (ITHIICH, NPOMMICH, AalleTHJICH,
ATWJICHTJINKOJIb, TJIHIEPUH, (eHos, (HopMaNbIerua, ameTaableTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIII0K03a,
bpykTo3a, Kpaxmal, [eJUT0I03a, TIHINH);

chOpPMHPOBAHHOCTh YMEHHS OMNPEACNIATh BHIBI XUMHUYECKOW CBSI3U B
OpPraHWYECKUX COCIMHEHUSAX (OIMHAPHBIC H KPATHBIC);



C(OPMUPOBAHHOCTh YMEHHS TPHUMCHSATH IIOJIOKCHUS TEOPUU CTPOCHHUS
opraHnyeckux BemiectB A. M. BytiepoBa st 00ObSICHCHHS 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTAaBa M CTPOCHUS, 3aKOH COXPAaHCHHS MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHUW  XapaKTEpPHW30BaTh  COCTaB, CTPOCHHE,
bu3nYecKue W XMMHYCCKHE CBOWCTBA THUIHYHBIX MPEICTABUTENCH pa3IUIHbIX
KJIACCOB OPTraHWYECKUX BemliecTB (METaH, 3TaH, STWICH, NPOIMJICH, aIeTHJICH,
Oyraaguen-1,3, merunOyramueH-1,3, OEH301, METaHOJ, ATAHOJ, STUJICHTIUKOIb,
TIIUIEPHH, (EHOJ, aleTaIbJCTH/l, MyPaBbHHAS W YKCYCHasl KHCIOTBI, TJIFOKO03a,
KpaxmaJl, [eJUTI0I03a, aMUHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATh TeHETHIECCKYFO
CBSI3b MEXKIY HHMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XHMHUYCCKUX PEAKIHUU ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpPMYT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh HCTOYHUKH YTIECBOIOPOTHOTO
celpbsi  (HeTh, TNPHUPOAHBIN Ta3, Yrojb), CIOCOOBI HMX MEPepadOTKH H
MPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboOTKH;

C(OPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIUUACICHHS TI0 XUMHYECCKHM
ypaBHEeHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIISCTBA WM IMPOJYKTa
peaknuu TO W3BECTHBIM Macce, 00BhEMY, KOJHMYECTBY OJHOTO W3 HCXOIHBIX
BEIICCTB MJIH MPOIYKTOB PEAKIINN);

C(OPMUPOBAHHOCTh YMEHHU BIIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU TPU M3yUCHUHU BEIIECTB U
XAMHYECKUX SABJICHUI (HaOII0CHNEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJb30BaTh CHCTEMHBIC XHMHUYCCKHE 3HAHUSA IS TPHHITHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallMsAX, CBS3aHHBIX C BEIIECTBAMH M UX
PUMCHEHUEM,

c(OPMUPOBAHHOCTh YMEHUH COOJIIOJIATh MPaBHJiIa MOJIb30BAHUS XUMUYECKOM
MOCYZI0O W Ja0OpaTOPHBIM OOOPYAOBAaHHWEM, a TaKXKe MpaBmia OOpaIieHus C
BEIICCTBAMH B COOTBETCTBUU C WHCTPYKIIUSMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX
XHUMHUYECKUX OTBITOB,;

C(OPMUPOBAHHOCTh YMCHHH IUIAHHPOBATh M  BBINOJHATH XUMHUYCCKHUI
9KCIIEpUMEHT (MpeBpalleHus] OPraHMYECKUX BEIIESCTB P HArPEBaHUH, TIOJTyYCHHUEC
STHJIEHA W H3Y4YEHHE €ro CBOWCTB, KAa4YCCTBEHHBIC pEAKIUHW OPTaHHYECKUX
BEIICCTB, JCHATYypallus OCJIKOB TPU HArpeBaHWM, I[BETHBIC PEaKIMA OCIKOB) B
COOTBETCTBHHM C TpaBWIaMHU TEXHUKH OE€30MacHOCTH TpU OOpameHuu C
BEIECTBAMH U J1a0OpaTOPHBIM OOOPYIOBAHHEM, TMPEACTABIATh PE3yIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3alHucH YpaBHEHWH COOTBETCTBYIONTUX
peakiuii 1 GOpPMyITHPOBATh BHIBOIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMCHHHA KPHUTHYCCKH aHAIM3HPOBATh XUMHYECKYIO
UHPOpPMAIUIO, TIOAYyYaeMyl0 W3 pa3HbIX HWCTOYHUKOB (CpeicTBa MacCOBOWM
uHpopMmaruy, IHTepHET U APYTUX);



chOpMUPOBAaHHOCTh ~ YMEHHMM  CcOONIOJATh  NIpaBUjia  HKOJOTUYECKHU
1enecoo0pa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM NESITEIBHOCTH B UEIAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl M OKPYXKAIOIIEW NPUPOTHOM Cpenpl, OCO3HABATH
OMAaCHOCTh BO3/ICMCTBUS HA >KUBBIC OPraHU3MBI ONPEHAECIEHHBIX OPTraHUYECKUX
BeIlleCTB, MoHUMas cMmbica mnokazarens [IJIK, moscHITh, Ha mpuMepax CHoCOOBI
YMEHBIIEHUSI W TMPENOTBPALLEHUS HX BPEIHOIO BO3JACHUCTBHUS HAa OPraHU3M
YEeJI0BEKa,

JUIsT 00YYaroIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3]I0POBBSI. YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BELIECTB U
XUMHAYECKUX SABJICHUM,

JUISL CIIETIBIX U CIA0OBUIAIIMX OOYYarOUIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-ToUeUHyI0 cuctemMy oOo3HaueHudt JI. Bpains mis 3anucu XMMHYECKUX

dhopmyL.
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XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE

20

AJBIETUIbL .
dbopmanbaeTu u
aneTanbaCTU/I.
Aneton

21

OnHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIE




KHCJIOTBI:
MypaBbUHas U
YKCyCHast

22

IIpakTuueckas
pabota Ne 2.
«CBoiicTBa
pacTtBopa
YKCYCHOU
KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAst
KHCJIOTBI, KaK
NpeACTaBUTENN
BBICIIUX
KapOOHOBBIX
KUCIIOT

24

MpI1a Kak coJiu
BBICIIIUX
KapOOHOBBIX
KHCIIOT, MX
MOIOIIIEe
JIICUCTBUE

25

Crnoxuble 3¢upbl
KaK IPOU3BO/IHbIC
KapOOHOBBIX
KHCJIOT.
I'mpponus
CJIO’KHBIX 3()UpOB

26

Kupsr: runponus,
MpUMEHEHHE,
OHoJIOrHYecKas
POJIb )KUPOB

27

VraeBodsl.
COCTaB,
KJIacCU(UKAIHSI.
Baxneiimme
MPEICTABUTENH !
TJIH0K034,

bpykTO3a,
caxaposa

28

Kpaxman u
LIEJUTI0I03a KaK




IIPUPOJHBIC
MIOJIMMEPBI

29

KoHTponbHas
pabota o
pazneny
«Kucnopoacoaep
Kamue
OpraHUYECcKUe
COEJIMHEHUS»

30

AMUHEL:
METUJIAMUH U
AHWUJINH

31

AMMHOKMCIIOTHI
Kak aM(pOTepHbIe
OpraHUYEeCKHe
COCIMHEHMS, UX
OMOJIOTHYECKOE
3HAYCHUE.
IlenTuas!

32

benku kak
MIPUPOAHBIE
BBICOKOMOJIEKYJISI
PHBIE COEIUHEHUS

33

OCHOBHBIC
IIOHATHA XUMHUHN
BBICOKOMOJIGKYJISI
PHBIX
COCIMHEHU

34

OCHOBHBIC
METOJIbI CUHTE3a
BBICOKOMOJICKYJIsSI
PHBIX
COCIIMHEHHUH.
IInmacTmaccsl,
Kay4yyKH, BOJIOKHA

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34




