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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMbl CPEAHEr0 OO0IIero 0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenbHoM cragaapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanvy, peaqu3yIOlIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TONOXKeHHM «Crtparernn pa3BuUTUs BOCIHATaHUSA B Poccuiickon
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0M0B K pa3pabOTKe MpOrpamMMbl MO XHUMHUHU, K OMNPEICIICHUIO
o0mieil ctpareruy 0Oy4eHHUs, BOCIUTAHUS U Pa3BUTHUSA 00ydYalOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIM
koHuentyanbHble nojoxenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJIEpKaHMs, PE3yIbTaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBJISIETCS HEOTHEMJIEMON YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAIONIMM JTaloM pealu3aluud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XHMHUYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHMSI U 00ILEH KYJIbTYpPHI
YEJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbI0 M MpUPOJHON cpede. Peamusyercs xumuueckoe 00pa3oBaHHE
oOydJarommxcsl Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs CPEICTBAMU y4eOHOTO
npeaMera «XHMHs», COAEPKAHUE W IOCTPOEHUE KOTOPOTO ONPEIETEHbl B
mporpaMme M0 XUMHH C YYETOM cCHerubUKH HayKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUU TPUPOJBI U B MaTepHUAIbHOM >KM3HU OOILECTBa, a TaKXkKe C YYETOM
o0lMX wenedl W MNPUHUUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomiero oopasoBanus B Poccutickoit denepamnum.

XuMUsl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0coOyIko pojb B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTEpPUAIbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOT'O MBIIUICHHUS,
B CO3/IaHHME LIEJIOCTHOIO MPEJICTaBlIEHUs 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (popMmupyeTcs B XMMHUH Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSAMU MTPUMEHEHUS.



TecHo B3aMMOJIEUCTBYSl C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUsS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOAHUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda MU KHU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XHMHS Kak Hayka
co3uJaTeNbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMII HalpaBlieHA Ha pEIICHHE
rJI00AbHBIX TPOOJIEM YCTOMYMBOTO PpPAa3BUTHUS UEJOBEYECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUILIEBON, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM ¢ OOMIMMM LEISIMH M NPHUHIMUIAMU CPEAHEr0 OOIIEro
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kmaccel, 0a30BbIl yPOBEHb
U3YyYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM Ui BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHS B JKH3Hb COLIMYMA, ITPOJIOJDKEHHUS
o0Opa30BaHMsI B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapimsmUMHA  npeaMera  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xuMus» U «OOIass U HeEopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHMsI KOTOPBIX SBIIIFOTCS OCHOBBI 0a30BOIl HAYKHU: cUCTEMaA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckol xumuu. POpMHUpPOBAaHUE AAHHOW CHCTEMBl 3HAHWW NPU U3Y4YCHHUU
npeaMera 00ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB M TEOPHIl XUMUHU.

CrtpykTypa coaep:xkaHus KypcoB — «Opranuueckas xumusi» u «OOwas u
HEOpraHuYeckas XuMus» cPOopMHUpOBaHAa B MPOrpaMME IO XHMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0 ydeOHOro marepuasa u OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HAa  ONpeAeTEHHbIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIleCTBa
paccMaTpHUBAIOTCSI Ha YPOBHE KIACCUYECKOM TEOPUHU CTPOCHHUS OpPraHUYECKUX
COCIMHEHHW, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKHMX U DJIEKTPOHHBIX
OpeJCcTaBlIeHUd O CcTpoeHuH BemecTB. CBeneHuss 00 U3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHM4ecko XHWMHUU IIOJIYy4YarOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYAIIBHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMHUYECKOW PEAKIIUH.

[log HOBBIM yIJIOM 3peHUs B mOpeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl M3YyYCHHBIM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuanl M (PaKTOJOTUYECKHME CBEJEHHUS O BEUIECTBAX W
XUMHUecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas U HeopraHuyeckas
XUMHSD» OOyYaromMMCs TMPEOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HauYeHHE
NEPUOANYECKOTO 3aKOHA C OOIETEOPETHUECKUX M METOAOJIOTHYECKHUX MO3HIIMA,



riyoke TOHSATh HCTOPUYECKOE U3MEHEHHEe (QPYHKIUH 3TOro 3akoHa — OT
o0o01mIaroIIei 10 00bACHSIONMIEH 1 MPOTHOZUPYIOICH.

Enunas cucrema 3HaHM O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE€ O XMMHUYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHus jomonHsercs B kypcax 10 m 11 kmaccos
AJIEMEHTAMHU COJCPXKaHMs, WMEIOIUMHU KYyJIbTYpPOJOTUYECKUN H TMPHUKIAIHOM
XapakTep. OTH 3HAHWS CIIOCOOCTBYIOT IMOHMMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PAacKpbIBalOT €€ poJib B IMO3HABATEIBHOW M MPAKTUYECKOM
JESATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBKEHHUS K IIPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT
BBIMTYCKHUKY OpPWUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKHM OCMBICIMBATh HH(OpMaLMIO U
OPUMEHATh €€ 7 T[IONOJIHEHUS 3HAHUM, pPEIICHUsS HWHTEIUIEKTYyadbHBIX M|
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepkanue yuyeOHOro
npeqMera «XWMHS» ~ JTaHHOTO  YPOBHSA  HM3y4YeHUS  OPHEHTUPOBAHO  Ha
dbopMupoBaHre y OOYYarOmIMXCS MHUPOBO33PEHUYECKOW OCHOBBI I MOHMMAHUSA
¢unocopckux uaeH, Takux Kak: MaTepualbHOE EJUHCTBO HEOPTraHMYECKOIo U
OpPraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh TPUPOTHBIX SBJICHUNA MYyTEM OKCIEpUMEHTa W
pelieHusT TMPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd H TEOPETUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUN DKOJIOTMUECKUX MPoOsieM, a
Takke MpobJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnane pemeHus 3amad  BOCIUTAHUS, pPa3BUTUA U COIMATU3AIlUU
oOyJaromuxcs TPUHATHIE TPOTPAMMON MO XUMHH TOIXOJbl K OMPEICICHUIO
COIAEp)KaHUsI H TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEpPCAJbHBIX yUEOHBIX JCHCTBHM, HMEIOIMUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHJIOB JESATEIBHOCTH: pELICHUs mpoOsieM, MOHCKa, aHalM3a W
00paboTku nHpOpPMAIIK, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS OIbITa MTPAKTUYECKON
U HCCIEeIOBATENbCKON NIEATETHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHWUU
XUMUH.

B mnpaktuke npenomaBaHus XMMHMHM Kak Ha YPOBHE OCHOBHOTO OOLIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30oBaHUs, TP OMPECICHUH
COJIEPKATEIHPHON XapaKTEPUCTUKHU Ieed W3yYeHHUs MpeaMeTa HampaBICHHEM
NIEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOH HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECCKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIOHEHTOB MHPOBOM KylbTypbl. C
METOAMYECKOW TOYKM 3pPEHHs TAKOM IOAXOJ K OINPEIACICHUIO LENEH U3Y4YEHUs
MpeMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHo TaHHOM TOYKE 3pEHHs TIaBHBIMU LEISIMH HM3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3zoBom ypoBHe (10 =11 ki1.) sByIsIFOTCS:

o (opmMupoBaHMEe CHCTEMBl XWMHUYECKMX 3HAHWA KaK BaKHEHIIEH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIC MOHATHUS, (QyHIAMEHTAbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M MOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJIEHHE C HUCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIui, HEOOXOAUMBIX i MPUOOpETEHHUS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEHICCTB M XWMHUYECKHX SIBIICHU,
UMEIOIINX MECTO B MIPHUPOJIC, B MPAKTUYECKON U MTOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOACHUEM  IPaBUJ
0e301acHOro o0paIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, copeprxaTenbHasi XapaKTepUCTUKA IIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XUMUW YTOUYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH
C HOBBIMM IPHOPUTETAMHU B CHCTEME CpelHero oduiero oopaszoBanus. CeronHs B
MpernolaBaHu  XUMHH B OOJBINEH  CTeNeHW OTHAETCA  IPEANOYTCHHE
NPAKTUUECKOM KOMIIOHEHTE COJAepKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIYCKHHUKa O00I1€00pa30BaTEIbHON OpraHM3aliy, BIAACIOIIETO HE
HAa0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M MPUMEHEHHUS MX B PEaTbHOW KU3HU
JUTSL peleHUs] TPaKTUYECKUX 3a]1ay.

B cB3M ¢ 3TUM mnpu U3yYEeHUH TMpeaMeTa «XUMHUS» JTOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKKE LU U 3a]]a4H, KaK:

aganTaius 00y4arolUXcsl K YCIOBHUSM JTMHAMHYHO Pa3BUBAIOILIETOCS MHpA,
dbopMHpOBaHHE  HMHTEIUIEKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopmMupoBaHne y OOy4yaromMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETCHIIN), WMEIOIINX YHUBEpPCATbHOE 3HAUCHUE JIs Pa3IMYHBIX BHJIOB
NeATEeILHOCTH: PENIeHHs MpobJieM, MOMCcKa, aHaIu3a U 00paboTKK HWH(POPMAIINUH,
HEOOXOMUMBIX [IJIs TPUOOPETEHHUs OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHWUM XWUMHHU, a TakkKe I OICHKH C TIO3HIHA
HKOJIOTUYECKON O€30MacCHOCTU XapaKTepa BIUSHUSA BEIIECTB U XUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO CPEAY;



pa3BUTHE I103HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BATh
COBpeMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOMCKA M aHalu3a y4eOHOU u
HAyYHO-TTOMYJISIPHON MH(OpPMALIMM XMMHUYECKOTO COJIEPIKaHuUs;

(opMuUpOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOLMATUBHOIO U JIOTHUECKOIO
MBILUIEHUS], HA0JII01aTEIIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyarommxcs YOSXKIEHHOCTM B T'yMaHHCTUYECKOM
HAIpPaBIEHHOCTH XWMHUHU, €€ BaXKHON POJM B PEUICHUH TJIOOATBHBIX MPOOIeM
PaLMOHAIBHOTO NMPUPOAOIIOJIB30BAHNS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTH OEpEex HOro
OTHOILIIEHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOPETEHHsS OIbITa
UCTIONb30BaHUSl TOMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX pPEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUUYECKUMU SBJICHHUSIMH.

B yueOHOM mnaHe cpegHero o6miero o0pa3oBaHUs HpeaMeT «XHUMHUD»
0a30BOro ypoBHS BXOAHUT B COCTaB NpeAMETHOIN oOnactu «EcTecTBeHHO-HayuUHbIE
IPEIMETHD.

OO611ee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3yYEHUs XUMUH, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, coctapisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
gac B Hegenro), B 11 knacce — 34 yaca (1 yac B Hezelo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XUMHHU

[IpeameT oprannyeckor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B
MOJIYy4YEHUM HOBBIX BEUIECTB M MaTepHaloB. Teopus CTPOEHHS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ oCHOBHbIE 110JI0KeHUS. CTPYKTYpHBbIE (DOPMYJIbI
OpraHMYecKuX BemlecTB. [omoisorusi, wu3omepus. XHUMHUYECKas CBsI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3U.

[IpeacraBnenne o kinaccu(puKauu OpraHMYECKUX BellecTB. HomeHkiaTypa
OpraHMYECKUX COEIMHEHHH (CHCTeMaTHuecKas) W TpHUBUAIbHbIE Ha3BAHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IPEBPALCHUMN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYECKHX BELIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJIECJIMPOBAHUE MOJIEKYJ OpPraHWYECKHMX BEIIECTB, HAOIIOJEHUE U
OMKCAHKUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJeHKEe, OOYTIIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NPOCTEUIINE TPEICTABUTENIM aJIKaHOB: (DU3MYECKME U XHMHYECKHE CBOMCTBA
(peakuu 3aMelIeHUs] W TOpPEHHUA), HAXO0XKACHHE B MPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHUI Psii. DTUIIEH U MPONMIEH —
NPOCTEUIINE TPEICTABUTENIM AJIKEHOB: (DU3MYECKME U XHMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUApPATAlUU, OKUCIEHUS W
MOJIMMEPHU3AIINH ), TOTYYEHUE U PUMEHEHHE.

Anxaauensl: OytamueH-1,3 u MetmwnOyranueH-1,3: cTpoeHHe, BakHEHIInE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psia. ALIETUIICH
— TpPOCTEHIINNA TNPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMHUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHHE.

Apenbl. benzon: cocra, cTpoeHue, (uU3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJTYYEHUE U NIPUMEHEHUE. 10.1y0:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHUe U npumereHue. TOKCUUHOCTb



apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAMH, NPUHALICKAIIUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YTIE€BOAOPOAOB. IIpuUponHBII ra3 W MOMYyTHBIE
HedTanble Ta3pl. Hed1h um e€ mpoucxoxaenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTAIUTHYECKHil), mupoym3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJIb U MPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANbHBIE METOJIbl HM3YYEHHUS BELIECTB U MX IMPEBPALLCHUI:
O3HAKOMJIEHUE ¢ 00pa3liaMy TUIACTMACC, Kay4yKOB U PE3UHbBI, KOJJIEKIIUH
«Hedptb» u  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOJOPOJIOB H
raJoreHOMpPOM3BOJHBIX, IPOBEICHUE NMPAKTHYECKOW PAa0OThI: MOIYYEHUE 3TUJIEHA
Y U3YUYEHUE €TO CBOUCTB.

Pacuérnbie 3amaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BELIECTB WM MPOJAYKTOB PEAKILIUH).

KucJiopoacoaep:kamue opranu4ecKue CoeAMHEHUA

IIpenenpHble OJHOATOMHBIE CHOUPTBL. MeETaHOI M JITAaHOI: CTPOEHHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBAa (pEakMU C aKTHUBHBIMH METaJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHUE), MpUMEHEHHE. BoIopoaHble CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHble  CHUPTBHL.  ODTHUJIEHIVIMKOJIb W  I[JIMLEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJEWCTBHE CO ILIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklus Ha MHOIOATOMHbIE cOUpThl). [lelicTBue Ha
opraHusM yenoseka. [[puMeHeHne rMIeprHa U STUIICHTITUKOJISL.

@deHoJ: CTpOEHHE MOJIEKYJbl, (HU3NYEeCKUe U XUMHUYECKHE CBOWCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anpneruipl U Kemouvl. DOpMalbIETHI, aUETaNbIETui: CTPOCHHE,
bu3nueckue U XMMHYECKHE CBOWCTBA (PEaKUUU OKHCICHHUS U BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHaAs W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMUYECKHEe CBOWMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, Peakiusl TeprU(pUKalUK), TOJIyYeHUe U IPUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IEHCTBUE.

Cnoxsble 3QUpPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.



VYrneBoabl:  cocraB, KiacCU(pUKanus  yrieBoJoB  (MOHO-, JAHU- U
noyiucaxapuabl). ['oko3a — NpocTelmmnii MoOHOCaxapua: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (PU3MYECKME U XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOopoM okcuga cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHE IJIIOKO3bI), HAXOXKIAECHHE B NPUPOJE, MPUMEHEHHUE,
ounonoruueckas poib. PorocunTe3. pykTo3a Kak H30MepP IIIFOKO3BI.

Kpaxman u nemnonnosa Kak npupoaHbslie noaumepsl. CTpoeHHe Kpaxmana U
HEeJUTI0I03bl.  PU3NUecKue M XUMHUYECKHE CBOMCTBa Kpaxmana (TUIpOiu3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpPALCHUM:
IIPOBEICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIHUPTOB, KAaUECTBEHHbIE PEAKLIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TAHOJIA
okcuzoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEpUHA C
runpokcuiom Meau(ll)), anpaernoB (OKuCIeHHEe aMMHAuYHbIM PaCTBOPOM OKCHUAA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
IIPOBEICHHE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnrle 3agaumn.

Bbrluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELIECTB MM MPOAYKTOB PEAKIIUH).

A3oTrcoaeprkalme OpraHuaecKue COeIMHEHUS.

AMHHOKHCIIOTBI KaK amM(pOTepHbIE OpraHuueckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HauY€HUE aMUHOKHCIIOT. [lenTuapl.

benku kKak NOpHUpPOJHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAs W TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEJKOB:
TUJIPOJIN3, IE€HATypalusl, KAUeCTBEHHbIE peakLuu Ha OeJIKH.

DKCNEepUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB W MX MPEBpPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoieKyJIsIDHBIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPU3ALUHU, CPEIHSIST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJINMEPU3ALMS U MOJTUKOHAEHCALHS.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W HMX MPEBpPALCHUM:
O3HaKOMJIEHUE C 00pa3liaMM NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zannst MeXIpeIMETHBIX CBA3EH IPU U3YYEHUU OPTAHUYECKONW XMMHUU B
10 kjacce OCYIIECTBISETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IOHSATHM, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMH JUIS OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MTOHSTHS: SBJICHUE, HAYUYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(HKAIUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHHE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

@dusnuka: MaTepus, SHEpPrus, Macca, aToM, DJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSHHE
BEIIeCTBa, (PU3HUECKUE BETUUYUHBI U SAMHUIIBI KX U3MEPEHHUS.

buonorust: xnerka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOrMYECKH aKTUBHbIE BeulecTBa (O€IKH, YIIEBOMBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/BI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pECYpCHI.

TexHoJNIOrusA: NUIIEBBIE NPOAYKTH, OCHOBBl PAalMOHAIBHOIO IHTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IPenaparsl, MaTepHUalIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHusl 3JIEKTPOHOB MO OpOUTalsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpAIs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucreMa XMMUUYECKHAX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepuognueckoi cUCTEMBI
xumudeckux aneMeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XHMHYECKHUX D3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CJOXKHBIX BEUIECTB MO TpynmaM U IEPUOAAM.
3Ha4YeHHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuIbl XUMHUYECKOW CBA3U
(koBaJIeHTHasi HEMOJISIpHAsh W TOJIApHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-
aKkUenTopHslil). BomopomHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IoHbI: KaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTALINYECKOU PEIIETKH.

[Tonatne o aucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMAHBIE PacTBOPHI.
MaccoBas 107151 BEIIeCTBa B PaCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Homenxknatypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTnueckass CBs3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckass — peakmus. Kmaccudukanuss  XUMHUYECKHX — peakuuil B
HEOPTraHWYECKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPaHEHUs U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKLIHIX.

CkopocTh peaklinu, €€ 3aBUCUMOCTb OT pa3inuHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMudeckoe paBHOBecue. DakTOpbl, BIUAKOLIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [latense.

Dnextponutryeckas auccounanus. CunapHble U cinalble aeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAs, IEJTOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTANIBHBIE METOJBl M3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUMN:
neMoHcTpauus tadnun «llepuoanueckas cucremMa XxuMmuueckux snemeHTos . M.
MenneneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKHX PEIIETOK, HaOII0JeHHE U
OIKCaHue JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEeHUE MEPOKCH A
BOJOPOJIa B MPUCYTCTBUU KaTaAIM3aTOPA, ONPENEICHUE CPENBI PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpA, pEaKIMU MOHHOrO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue paznuuHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOU peaKIum».

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XHMHYECKHX pPEaKIUd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C KMCIOJIB30BAHMEM IIOHATHUSA «MACCOBAs
JIOJISl BEILLIECTBAY.

Heopranunyeckasi xumust

Hemeranmner. Ilonoxxkenne HemetauioB B Ilepuomndeckonr  cucrteme
xuMuueckux seMeHToB J[. M. MenpaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
®du3nyeckne CBOMCTBA HEMETALUIOB. AJUIOTPONHS HEMETAUIOB (HA IpHUMeEpe
KHUCJI0poaa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdhopa, yrimepoma U KpEeMHHUS) M UX  COCAMHEHMH  (OKCHJOB,
KHCJIOPOJCOIEPKAIIUX KUCIIOT, BOAOPOAHBIX COETUHEHH).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEIUHEHUM.



Merambl. [lonoxenue meramwoB B Ilepuoguyueckoi cucTeMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTaiuioB. O0muMe ¢uznueckue cBoiicTBa MeTaiyioB. CIiaBbl METaJJIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATpUH, Kalaui, KalabIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crmocoObl MOJMydeHUs MeTauioB. IIpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB W HUX MPEBpAILCHUI:
M3YUYEHHE KOJUICKIMU «MeTallibl M CIUIaBb», OOpa3lioB HEMETAJUIOB, PEILCHHE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJICHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THUAPOKCHIA ATIOMUHUS C PaCTBOPAMU
KHUCJIOT U IEJI0YEH, KAYECTBEHHBIE PEAKI[UU Ha KATUOHBI METAILIIOB).

Pacuérnbie 3agaun.

Pacuétsl macchl BemiecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOLIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEILIECTB UMEECT MPUMECH.

XUMHA U )KU3Hb

Ponp xuMum B oOecCrieYeHUH KOJOTHYECKOM, SHEPreTHYSeCKOW W IHILIECBOM
0e30macHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAydHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienuss 00 OOWMX HAy4YHBIX MPUHIMIAX TPOMBIIIJIEHHOTO
MOJTYYEHHUs BaXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHAIOB: BAXKHEWIIIUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKLUHMOHHBIE MaTepuajibl, KpAacKHh, CTEKJIO, KepaMuKa,
MaTepuaibl JJsl 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yaoOpeHus.

XUMHUST U 3J0pOBbE YEJIOBEKA: NpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapuia OE30MMaCHOTO UCITOIB30BAaHUS MPENnapaToB OBITOBON XUMHH
B MOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  M3Y4YeHHM o0med u
HEOpPraHU4eCcKor XUMUM B 11 Kjacce OCylIeCTBISIETCS YEPE3 MCMHOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUM, SBISIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIaccudpuKaiusa, TMNePUOJUYHOCTh, HAOJI0ACHHE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPECHUE, SIBJIICHUE.



dusuka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimerka, oOpraHusM, OJKocucTema, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadus: MuHepanbl, TOpHBIE MTOPOJIbI, MOJE3HBIE UCKOIIAeMbIE, TOILIUBO,
pecypchl.

TexHosOrusl: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEIIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, MHUIIEBAS
MPOMBIIIJICHHOCTh,  (papMmareBTHUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKMX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



INTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS ITPOI' PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPpaMM CpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM M IpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOM  Jyis
pa3paboTKu MIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrPaMM CPEAHEro OOIIETro
00pa30BaHUsI SBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHusl BbIJIEICHBI CIEYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCUMCKOW TpaKAaHCKOW HIAEHTHUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEACIICHHIO;

HaJM4Khe MOTUBALIMH K 00yUYEHUIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHM, MPHUCYIIMMHU LEIOCTHON
CUCTEME XMMHUYECKOTro 00pa3oBaHMUs;

HaJM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTH
LEIN U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMera «XUMUs» JOCTUTAIOTCA B
eIMHCTBE Y4YeOHOM W BOCIUTATENIbHOM JESATENIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LICHHOCTSMHU
U HJealaMHd POCCHICKOTO Tpa)KAaHCKOro oOLIecTBa, NPUHATHIMH B OOLIECTBE
HOPMaMM U TpaBWiIaMd  [OBEJEHHSA, CHOCOOCTBYIOLIMMH  IpOLECCaM
CaMOMO3HAaHUs, CaMOpPa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
00yJaroIMXCsl.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OMbITA I[MO3HABATEIbHOM W MPAKTUYECKON AesTeNbHOCTU
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
4acTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIHMOHHBIX MpPaB U 00s13aHHOCTE,
YBaXEHUS K 3aKOHY U TPaBOMOPSIKY;

IPEACTABICHAS O COLMAIBHBIX HOPMax M MPAaBWIAX MEXIMYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPHU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BBIIOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOBR;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX NP aHAIN3€ PA3JIMUHbBIX BUJIOB YUEOHOU JIESITENHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

IIECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJIEAUIO
OTE€YECTBEHHON XUMHH;

YBOKEHUSI K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUYECKOIO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX  AKCIHEPUMEHTAIBHBIX  TTOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U NPAKTUKOB,;

MHTEpECa M TMO3HABATEJIbHBIX MOTHBOB B MOJY4YEHUU U TMOCIEIYIOLIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JTIOCTUKEHUSIX COBPEMEHHOU OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CITIOCOOHOCTH OILIEHUBATh CUTYallMU, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M TMOCTYIKHM CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHX
MOCTYMKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHUMAaHUSl [IEHHOCTEH 30poBOrO0 M 0Oe30MacHoro oOpas3a KU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHMSI K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOfIcHUsT TpaBWwi 0€30MacHOTO OOpallleHUs C BEIIeCTBAaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAHMS 1EHHOCTH TPaBUJl HHIMBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAITUSAX, YTPOKAIOITUX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TIOCICJACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Yy4€OHO-HMCCIIEIOBATEIbCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOM M JAPYrUX  BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGECcCUuil pa3IuvyHoOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHHS K TPYAY, JIOAAM TpyJa U pe3yJbTaram TPYAOBOU IEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATbHON TPAeKTOPUU
oOpa3oBanus, Oyaymied Mpodeccuu W peanu3alid COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
NOTpeOHOCTEN 00I1IEeCTBA;

6) 3K0JI0rHYecKOro BOCTUTAHMS:

AKOJIOTHYECKU IIEIECO00pa3HOTO OTHOIICHUS K TPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU HA 3€MJIE;

MOHUMAaHUSl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIUSHUSA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOTHON U COLIMAIBHOM CPEbL;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAHUS JOCTIDKCHUM XUMUU IS
pELICHUST BOMPOCOB PAMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, TMNPUHOCAIIMX BPEH OKPYKAIOUIEH
MPUPOIHON cpefie, YMEHUSI MPOTHO3UPOBATh HEOIArONMPUATHBIC JKOJIOTHUUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILATh UX;

HaJIMYus Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATETLHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHONW M COLIMAIHHOM
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTHUBHO MPOTHBOCTOSATH HUJCOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKU,

MOHMMAaHUsl CcHenuPUKM XUMHUM KaK HAayKd, OCO3HaHUsI €€ poJih B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I€JIO0CTHOTO
MpeacTaBiIeHus] 00 OKpYXKaloleM MHUpPE KaK O €IHMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTHYECKOW HAIPABJICHHOCTH W BAXXHOW pOJHA B
CO37IaHMHM HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIIEHUU TI00aTBHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SJHEPreTUUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, OOCCIEUEHUU YCIIOBHM
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM J>KM3HU KaXJAOro 4YjeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTU: TIOHUMAHHSI CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIH30BATh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJIICHUN OKPY’KaIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIEC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (PAKTOB M HUMEIOIIUXCA JaHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUSA IS
perieHus Mpo0JIeM B peaTbHBIX )KU3HEHHBIX CUTYAITUsX;

MHTEpeCca K MO3HAHMIO U UCCIEA0BATEIBCKON IESITENBHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTM K  HENpPephIBHOMY  OOpa3OBaHHUIO |
caMOOOpa30BaHNIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 10 XHUMHHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3inyHbIX cepax mpodeccruoHanbHON
JIESITETIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUS» Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOydYarOIIMXCA
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIC MOHATHUS, OTpakarollue
IEIOCTHOCTh HAy4YHOM KapTHHBI MHpa U cHenuduKy METOJOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHBIN (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIeAOBaHNE, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHUe);

YHUBEpCaJIbHbIC y4eOHbIC ACHCTBUS (ITO3HABATENIbHbIC, KOMMYHUKATUBHbIC,

PETYJISITUBHBIE), o0ecreunBaronye dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMHN 00y4YaroIINUXCs;
CIIOCOOHOCTH oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B TIO3HABATEIILHOM U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU UM  PETYJISTUBHBIMHU
JICUCTBUSIMU.

OsJanenue YHHUBEPCATbLHBIMU Y4eOHbIMU NMo3HaABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAETATh LENU JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI IETEIbHOCTH C TOCTABICHHBIMHU LIEISIMU;

MCII0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TOHITHUM M YCTaHABJIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaThb OCHOBaHMS M KPUTEPUM Ui KJIAaCCU(PUKAUU BEIIECTB U
XUMHUYECKUX PEAKIIUi;

YCTaHABIMBAaTh NPHUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY HW3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJIECHUA (MHAYKTHBHBIE, JAENYKTHBHBIE, IO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMsI B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJINPOBATh BHIBOBI U 3aKIIOUCHMS;

MPUMEHSATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENU, TPEOOPA3OBHIBATH MOJIEIIbHBIE MTPEACTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYecKass (opmyrna, ypaBHEHHE XUMHYECKOM
peakuuu — TMpU pEHIeHUH YYEOHBIX IO3HABATENIbHBIX M IMPAaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIC NIPEICTABICHUS JUIsl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiiCTBHUS:

BJaJ€Th OCHOBAMH METOJOB HAYYHOT'O IO3HAHMS BEIIECTB U XMMHYECKHUX
peakuuii;

(opMyIMpPOBATH LIEJIM U 3a/1a4U UCCIEIO0BAHMS, HCIIOJIb30BATh MIOCTABICHHBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAay€CTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS W IMPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOII0JaTh 332 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POPMYIUpPOBATH
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yJIbTAaTOB MCCIEI0BaHNS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUYET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHMYECKOW HCCIEIOBAaTENbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB pEUICHUs MPAaKTHUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS.

3) pa6ora ¢ uHpopmaIueii:

OpUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPopMauuu (HaAy4yHO-
NoMmyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEp)KaHMs, CIpPaBOYHbIE I0COOUS,
pecypebl HTepHeTa), aHAIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUIOB U (Hopm
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEITPOTUBOPEYHBOCTb;



(bopMynHpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
orbope wuH(pOpManuK, HEOOXOTUMOW HJs BBINOMHEHHUS y4eOHBIX 3agad
OIPEIEIIEHHOIO TUIIA;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3JIUIHBIX IIONCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpelcTaBlCHUs
nHpopMmaruu (cxemsl, rpadyKu, IMarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIA $3BIK B KauecTBE CpelIcTBa mpu paboTe C
XUMUYECKON uWH(MOpMAIMel: MPUMEHATh MEXNpeaMeTHeie (pusnueckue wu
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBbI, POpMYIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJISIHOCTH.

OBjajieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJ€ AHAIOTa W/Win
JTUCKYCCHUHW,  BBICKa3bIBaTh  HUACH, (HOPMYJUPOBaTH CBOM  NPEIJIOKCHHS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3CHTAIMEl pe3yJbTaTOB IO3HABATEIBHOWU JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COTJIACOBAHUS TO3WIIUNA B
X0J1e 00CYXKICHUSI 1 00MEHA MHCHHUSIMH.

OBJajieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU JeHCTBUSIMH:

CaMOCTOSITENIbHO ITUTAHUPOBATh M OCYIIECTBISATH CBOIO TIO3HABATEIHHYIO
JeSITENIbHOCTh, OMpenensst e€ Ienu W 3aJaqd, KOHTPOJMPOBATh W MO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATHh MpeAjiaraéMblii  ajdropuT™M JEHCTBUA TPH
BBITIOJIHEHUM YYEOHBIX W HCCIEIOBATEIbCKUX 3ajlad, BbIOWpaTh Haunbosee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM TMOJY4YeHHs] HOBBIX 3HAaHUH O
BCIIECTBAX M XUMHUYCCKHUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH ACSITENTFHOCTH Ha OCHOBE CaMOaHaIM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHUU B TIO3HAHUU SIBJICHUUN



npupoAsl, B  (QOPMUPOBAHUU MBIIUIEHUS U KYJAbTYPhl  JHMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOIAHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKUX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE MOHATHS (XUMUYECKUH BJIEMEHT, aToOM, JJIEKTPOHHA
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (opmyna (pa3BEpHYTas U COKpaliéHHAas), MOJIb, MOJISIpHAS
Macca, MOJISIpHBIH OO0BEM, YIJIEPOAHBIA CKeNeT, (QYHKIHMOHAIbHAs TpyImIa,
pajuKai, U30Mepusl, U30MEPbI, TOMOJIOTHYECKUI psill, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOACPKALIUE COCOUHEHUS, MOHOMEp, IOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOCHUS
opranudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalllue B OCHOBE IOHUMAHUSA TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUU BAXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JAESATEIbHOCTH YEIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHUU BBISBIISITH XapaKTEpPHbIE MNPU3HAKU TOHSTHUM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
OMKMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUA OPraHUYECKUX COCTMHEHHIA;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIEHHOM)
bopMya OpraHMYeCKMX BEIIECTB M YPAaBHEHMH XHMHMUYECKMX pEaKIui,
W3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKHUX BEILECTB MJISl WIUTFOCTPALMKM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIIUBATH MPUHAIICHKHOCTh H3YUECHHBIX
OpraHMYeCKUX BEUIECTB IO HMX COCTaBy M CTPOCHHUIO K ONpPEAEIEHHOMY
KJIACCy/Tpynne COEIUHEHUN (YIJIEBOJOPOIbl, KUCIOPOA U a30TCOoJAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir Homenkimatype (IUPAC), a Takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHMS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJICH, AalleTUJIEH,
ATWJICHIJIMKONb, TJHIEPUH, (HEeHOJ, QopManbAerull, aneTanbIerull, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIHH);

c(hOPMHUPOBAHHOCTh yMEHUSI OMPEICIATh BUIbI XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUSA MPUMEHSITh TOJIOKEHUS TEOPUH CTPOEHUS
oprannveckux BemecTB A. M. bytnepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTABa M CTPOCHUS; 3aKOH COXPAHECHHSI MacChl BEIIIECTB;

chOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHYECKHE CBOWCTBA THIHWYHBIX MPEJACTABUTEICH pPa3IMUHBIX
KJIACCOB OpPraHMYECKUX BeIIeCTB (METaH, STaH, JTUJICH, MPOMNMWJICH, alleTUJICH,
oyranuen-1,3, metunoOyramuen-1,3, OC€H30JI, METAHOJ, 3TAHOJ, ITHJICHIJIUKOJb,
rmneprH, GEHOoJ, aleTalbJeThu/l, MypaBbUHAs W YKCYCHAas KHCIOTHI, TJIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA), WIUTFOCTPUPOBATH TEHETUUECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
Coipbsi (He(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEepepadoOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHHA TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIW MPOIYKTa
peakiuy IO M3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB MJIU MPOAYKTOB PEAKIINH);

c(hOpPMHUPOBAHHOCTh YMEHUN BIIaJIeTh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3yeMbIX B XHUMHH TIPU MU3yUYCHUH BEIIECCTB U
XUMUYECKUX SBICHUH (HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JJIsi TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUUECKOMN
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHMEM, a TakXKe MpaBuia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMCHUH IIJJAHUPOBATh M BBIMOJHATE XUMUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIICCTB MMPH HArpEeBaHUH, TIOJTyUCHUE
STWJIICHA U W3y4YEHHWE €ro CBOWCTB, KAUYeCTBEHHBIC PEAKIUU OPTaHUYECKUX
BCIIIECTB, JCHATYypaIusi OCJIIKOB NMpW HArpEeBaHHH, IBETHHIC PEAKIIMU OCJIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMH TEXHUKH OE30MMaCHOCTH TP OOpalleHuH ¢
BCIIECTBAMH M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM, IIPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOM
uHpopmaruu, TaTepHeT u Apyrux);



chOpPMHUPOBAHHOCTh ~ yYMEHUW  COOJIOJAaTh  MpaBWja  AKOJOTHYECKHU
I1€JIECO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOW JCATENHHOCTH B IIEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOIHOW CPEabl, OCO3HABATH
ONAaCHOCTh BO3JCHMCTBUSA HA YKUBBIE OPraHU3Mbl OMNPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIca mokazarens I[1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUSI W TPEAOTBPAILCHUS WX BPEIHOIO BO3IACHCTBUS Ha OpraHu3M
YEJIOBEKA,

TUIsT OOYJarONINXCsl ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;

JUISL  CJIETBIX W CIHAOOBHIAIIMX OOYYarOIIUXCS: yMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmiass M HeopraHuyeckas
XAMUSD) OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOW  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHPA, POJIM XHUMHM B IIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHUM MBINUICHUS W KYJIBTYphl JUYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAUMOM JJIsI pEeIICHUS TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3JI0POBBIO U MPUPOJTHON
cpene;

BJIAJICHHE  CHUCTEMOM  XUMHYECKHMX  3HAHWUK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XMMHYCCKUH JJIEMEHT, aToM, H3o0Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KoBajIeHTHas, MOHHAs, METaJUIMYeCcKas, BOAOPO/IHAS), KPUCTAIIIMYECKas PEIIETKa,
TUIBI ~ XUMHYECKHUX  pPEaKIHM, PpacTBOpP, JJCKTPOJUTBI, HEIJIEKTPOJIMUTHI,
AIEKTPOJUTUYECKAsE JAUCCOLMAIMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKON peakIuu, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoandeckud 3akoH JI. M. MeHnneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (HaKTOJIOTHYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HCIOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YETIOBEKA;



c()OPMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHbIE IMPU3HAKU IOHATUH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS IPH
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHUKY JUIS
cocTaBieHHs] (OpPMYJ BEIIECTB W  YPABHEHUHM  XUMHUYECKHX  PEAKIIH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBuanbHbple Ha3BaHUs OTAEIBHBIX
HEOpPraHWYECKUX BeIeCTB (YrapHblil ra3, YIVIEKHCIbIM ra3, amMMmHuak, raméHas
U3BECTh, HEralEHasi U3BECTh, IUThEBAS COJIA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENEsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, MIOHHAs, METAJUIMUECKasi, BOJOPOIHAs) B COEIUHEHUSX, TUII
KPUCTAJUTMYECKON PEETKH KOHKPETHOTO BeEllecTBAa (aTOMHas, MOJEKYJspHasi,
MOHHas, METAJUIMUECKas), XapaKTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO MX COCTaBy K OINpEAETEHHOMY Kiaccy/Tpymie
COEMHEHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/bl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbICI MEPUOANYECKOro 3akoHa [l.
W. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX dyeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucteMsl
xumudeckux syemenToB J[. WM. MenngeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHI, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKHX 3JIEMEHTOB M UX COEIMHEHUN
I10 IepuoaaM u rpynnam llepuoanueckon cucTtemMpl XUMHUYECKUX deMeHToB [l. U.
Menpaeneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONMUCHIBATH)  0OIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jMYHbIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKJY HEOPraHWYECKUMH
BEILECTBAMH C IOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(hOPMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArMpyrolIMX BELIECTB, TEIMIOBOMY
addekTy peakinu, U3MEHEHHUIO CTEMEHEW OKHCIICHHS AJIEMEHTOB, 0OpaTUMOCTH
peaKkIMK, YYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHUS pEaKUUN Pa3IuYHBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIC YPABHEHUSI PEAKIIMI HOHHOTO OOMEHa, YUYUTHIBAS
YCIJIOBHSL, ITPX KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(hOPMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAOIINE
KAUECTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABAThH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEILECTB;

c(hOPMHUPOBAHHOCTh YMEHUH  pPACKPBIBATH CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOro OanaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (nmpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHUS] CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTaBICHUA 00 OOMMX HAy4yHBIX MPHUHLMIAX U
HKOJIOTUYECKUX MPOOIEMax XUMHUUECKOTO MPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS C HCIOIb30BAHUEM
MOHSTHS «MaccoBas JOJisl BELIECTBA B PacTBOpe», OOBEMHBIX OTHOILLIEHUI ra3oB
IpU XUMHUYECKHX PEaKLUsiX, MACChl BELIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO U3 YYACTBYIOUIMX B PeakUuu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIOaTh MPaBUIIa MOJb30BaHUS XUMUYECKOM
MOCYJIO W J1TabOopaTOpHBIM O00OpYIOBaHMEM, a Tak)Ke MpaBuia OOpalieHus c
BELIECTBAMH B COOTBETCTBMM C HMHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUN IJIAHUPOBATH M BBIMOJHATH XUMUYECKUN
DKCIIEPUMEHT (Pa3joKEHHUE MEPOKCHIAa BOJOPOAA B MPUCYTCTBUHM KaTalW3aTopa,
ONpPENENICHUE CpEelIbl PpPacTBOPOB BELIECTB C IOMOINBI  YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIluH,
peakiuy MOHHOTO OOMEHA, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 33134 0
TeMam «Metamey U «HeMeramibl») B COOTBETCTBUU C MpaBUIaMU TEXHHUKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0OBAHUEM,
NPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (¢GopMe 3amlucu
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIUil U (POpMyIMpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJYy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpPEICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT U Apyrux);



chOpPMUPOBAHHOCTh ~ yMEHHH  COOJIOAATh  TpaBWJIa  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYAOBOM MACATEIBHOCTH B IIEISAX
COXPaHEHHUSI CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABATH
OITACHOCTbH BO3JCHCTBUS HA )KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHMMAs
cmbicn mokasarens [IJIK, moscHATP Ha mpuMepax CIocoObl YMEHBIICHUS H
NPEIOTBPAICHHS UX BPETHOTO BO3/ICHCTBHUS HAa OPTaHU3M YCIIOBEKA;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TO3HAHMS BEIIECTB H
XUMUYECKUX SBJICHUM;

JUIA CIIETIBIX M CJHa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
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