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MOSICHUTEJIbHAS 3AIIUCKA

[IporpaMmMa 10 XHMHM Ha YpoOBHE CpefHero o0mero o0pazoBaHus
pa3zpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-@3 «O6
obpazoBanuu B Poccuiickoit Menepammm», TpeOOBaHmii K pe3ynbTaTaM OCBOEHUS
(enepanbHoii 00pa3oBaTEeIbHONW NPOrPaMMBI CpelHEro OO0IEero 00pa3oBaHMs
(POIT  COO), mpexncraBneHHelx B DefepalbHOM  rOCYJapCTBEHHOM
obpaszoBarensHoM cranzapre COO, c¢ yu€rom Konuenuuun mnpenogaBaHus
y4ebHOro npeamera «Xumus» B oOpa3oBaTelbHBIX OpraHu3almsaX Poccuiickoi
Qenepanny, peanu3yOMMX OCHOBHBIE oOOpa3oBareibHble IPOTpaMMBI, W
OCHOBHBIX IOJIO)keHUH «Crparerum pa3BUTHS BocnuTaHus B Poccuiickoi
@Oenepauun Ha nepuona ao 2025 roma» (Pacnopspkenue [IpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTke MpOrpamMMbl MO XHMHH, K ONPENECIICHUIO
obmeii cTtpareruu oOydeHus!, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIIMXCS CPEICTBAMU
yuebHoro npeamerta «Xumus» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHuenryanbHble nojaokenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIETEH,
COJIEpP)KaHUsA, pPe3yJbTaToOB OOy4YeHHss M TpeOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHMW3allid, SBIAETCS HEOThEMJIEMOM YacThIO MX
obpazoBanHocTH. OHO CIY)XHUT 3aBEpIIAIOIIMM 3TaloOM peajJd3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MpPUCYLIUX
IIEIOCTHOM CHUCTEME XHMHMYECKOro o0pa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOLIEH KyJIbTyphI
yeloBeKa, a TakkKe SKOJOTHYeck OOOCHOBAaHHOTO OTHOILIEGHHUS K CBOEMY
3I0POBBI0O M TIpUpOAHOM cpene. Peanusyercs Xumuueckoe o00OpazoBaHHe
00yJaronMxcsi Ha ypOBHE cpeiiHero obiiero oOpa3oBaHMs Cpe/icTBaMH y4eOHOro
npeaMera «XUMUA», COJACpPKAHHE M TIOCTPOEHHE KOTOPOIO OIpeZe/ieHbl B
nporpaMMe I0 XUMHH C Y9€TOM CHeHU(PHUKHA HayKM XUMHUHU, e€ 3HAUYEHHUs B
MO3HAHUM TIPUPOABI U B MaTepUalibHOW JXM3HU OOIEeCTBa, a TakkKe C Y4ETOM
o0mux 1ened W IPUHIMUIIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOsSHHE
CUCTEMBI cpejiHero ob1iero oopasoBanus B Poccuiickon ®@egepanum.

XuMHs Kak 3JeMEHT CHUCTEMBI €CTECTBEHHBIX HAyK Mrpaer ocoOyio poib B
COBPEMEHHOM IMBUIIM3AINY, B CO3JaHUM HOBOU 0a3bl MaTepUaIbHOM KyJIBTYDBEIL.
OHa BHOCHT CBOI BKIaJ B (DOPMHPOBaHHE PALHOHAIIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHM€ IEJIOCTHOIO TpeJICTaBeHus 00 OKpy>KaloLUleM MHUpe KaK O €JUHCTBE
IOPUPOABI U YelloBeKa, KOTopoe (OPMHUPYETCs B XMMUM Ha OCHOBE IMOHUMaHMS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIMIEr0o MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXIY
CTpPOEHMEM BEIIECTB, KX CBOKCTBAMU M BO3MOXKHBIME 00J1aCTsIMM IPAMEHCHHS.




TecHo B3auMOJEHCTBYS C IPyTMMH €CTECTBEHHBIMU HAyKaMH, XMMUS CTala
HEOTHEMIIEMOH YaCThIO MHpOBOﬁ KYJIBTYPBHI, HGOGXOHHMBIM YCIIOBHEM YCIIEIIHOTO
TPyZa W JKU3HU Kaxaoro usneHa oOmiectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3ujareibHas, KaKk HayKa BBICOKMX TEXHOJOTHM HampaplieHa Ha pelleHne
rinobanbHBIX MPOOJEeM YCTOHYMBOTO pa3BUTHs YeNOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MAIIEBOM, IKOIOrHYeCcKoi 0€3011aCHOCTH U OXPaHbl 3/J0POBbS.

B coorBercTBUM ¢ OOMMU LEJNSMH W HPUHLMUIIAMU CPEIHErO OOILEro
obpazoBanus cojepkanue npeamera « Xumus» (10—11 xiacesl, 6a30BbIi ypOBEHb
U3YYEHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYILTYPHYIO MOATOTOBKY
obydalomuxcsi, HEOOXOOVUMYI0O MM Uil BBIPA0GOTKH  MHPOBO33PEHUYECKUX
OPHUEHTHUPOB, YCIEIIHOIO BKIIOYEHHUS B JKHU3Hb COLMYMa, IPOJOJDKECHHUS
00pa3oBaHus B pa3iMYHbIX 00JIACTSX, HE CBA3aHHBIX HEMIOCPEJICTBEHHO C XUMHMEN.

CocraBnsiionuMe  TipeaMera  «XuMuUs» SBIAIOTCS 0a30Bble  KypChl —
«Opranunueckas xumusi» u «OOImas W HeopraHwveckas XWMHsD, OCHOBHBIM
KOMIIOHEHTOM COJIEpP’KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HaHUM MO HEOPraHMYECKOW XMMHUHU (C BKIIIOUEHHEM 3HAHUHU M3 OOLIed XUMHUH) U
opranu4yeckoi xumuu. GopMupoBaHHe NaHHOW CUCTEMBbI 3HAHUN NPU U3YYECHHUH
npeaqMera obecredyrBaeT BO3MOXKHOCTH PacCMOTpPEHHS BCero MHOroobpasus
BEIIleCTB Ha OCHOBE OOIUX MOHATHUH, 3aKOHOB U TEOPHI XUMUU.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckass XuMHs» copMuUpoBaHa B IMpOrpaMMe 0 XUMHUU Ha OCHOBE
CHUCTEMHOr0 IIOJXOJa K U3y4YyeHHIO ydeOHOro wmarepuaga U 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pPa3BUTHEM  3HAHUN Ha  ONpEAENEHHBIX
TEOPETUYECKHX YpoBHAX. Tak, B Kypce OpraHudyeckoidl XUMHH BeLIECTBa
paccMaTpuBalOTCs Ha YpPOBHE KIIACCUYECKOW TEOPHHM CTPOCHHSI OPraHUYECKUX
COeNUHEHMI, a Takke Ha YPOBHE CTEPEOXUMUYECKUMX U DIEKTPOHHBIX
NpeACTaBICHAH O CTpoeHWM BeimlecTB. CBelneHuss 00 H3ydaeMbIX B Kypce
BEI[ECTBAX JIAIOTCS B PA3BUTUHU — OT YIJIEBOJOPOJOB JI0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COelMHEeHH. B Kypce opraHmdeckoid XUMHUHU IIOIY4arOT Ppa3BUTHE
chopMHUpOBaHHBIE HA ypPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs NEpBOHAYAJIbHbIE
NPECTABIIEHUs] O XUMUYECKOUW CBSI3U, KIacCH(PUKAIIMOHHBIX ITPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOSHUS, O XUMHUYECKOH peakIHH.

ITon HOBBIM YIJIOM 3peHHss B mpenmere «Xumusi» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3Y4YEeHHbI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
TEOPETHYECKUiT MaTepuall U (aKTOJOTMYECKHEe CBEIEHHMs O BEIIEeCTBaX W
XMUMHYECKON peakimu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» O0yYarolUMCsl TIPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYE€HHE
MEPHOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOIOJIOTHYECKHX IO3HUIHUH,




rny0ke IOHSTh HCTOpUYECKOe W3MEHEeHHe (YHKIMH 5TOro 3akoHa — OT
00o0bMaroIei 10 00BIACHSIOMIEH U TIPOTHOZUPYIOIIE.

Enunas cucrema 3HaHWN O BaXKHEMIIMX BEIIECTBAX, X COCTABE, CTPOSHMUH,
CBOMCTBaX W NPHMEHEHHHM, a TAKXKe O XMMHYECKHX peaklusiX, UX CYIHOCTH H
3aKOHOMEPHOCTSX IIpoTeKaHusi jornosiHsgercss B kypcax 10 u 11 xmaccos
DJIEMEHTAMHU COJEPIKAHHUS, HMEIOIIUMHU KyJIbTYpOJOTUYEeCKUA H TPUKJIAJIHOM
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IIOHHMAHHMIO B3aMMOCBSI3U XHUMHH C
ApyrMMM HayKaMH, PacKpblBalOT €€ poJyib B II03HABATENBHOM M TPAKTUYECKOH
AEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHHIO YBAKEHHS K IPOILIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPHUIOKEHHH XUMHH, TOMOIaioT
BBIIIYCKHMKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobnemax, CBS3aHHBIX C XUMHeW, KPUTHYECKH OCMBICIUBATh MH(OPMAIUIO H
OPUMEHATh €€ JUIs T[IONOJHEHUs 3HAHWM, pelleHuss WHTEJUIEKTYalbHBIX W
DKCIIEPUMEHTAIbHBIX MCCIIE0BATENbCKUX 3a/1ad. B 1enoM copepikanue yueOHOTO
npeqMera «XuMHS»  JAaHHOTO  YPOBHS  WM3Y4YeHHS OPHEHTHPOBAHO  Ha
(GopmupoBaHue y 0O0yYarOIIMXCS MHUPOBO33PEHYECKOW OCHOBBI I TOHUMAaHHUS
(puiocockux HIEH, TaKUX Kak: MaTepuallbHOE €IUHCTBO HEOPraHHUYecKoro u
OpraHMYeCKOro Mupa, OOyCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, I[103HABAEMOCTh IIPHPOJHBIX SBIEHUH MyTEM OKCIEpUMEHTa U
pelleHHs] TPOTUBOPEUYMH MEXIYy HOBbIMU (aKTaMH M TEOPETHYECKUMHU
peANOChUIKAMH, OCO3HAHUE POJIM XMMUU B PELICHUH 3KOJIOIMYeCKUX mpobeM, a
Takke mpobiem cOepexeHuss DHePreTUIeCKUX PecypcoB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTWH U MaTepUaoB.

B nmnnaHe pemieHus 3aad  BOCIMTAHMS, pa3BUTUS U  COLMAIM3ALUU
0o0y4JaroIMXCsl NPHUHATBIE IPOrpaMMOM MO XUMHUHU IOAXOIAbI K ONPEEICHUIO
COJlep)KaHUA M TIOCTPOCHMsI IpeaMeTa MpeAycMaTpuBaroT (OpMHUpPOBaHUE
YHHBEpPCATbHBIX YYeOHBIX MJeWCTBHHA, HUMeIOIMX 0a30Boe 3Ha4YeHHE JUIA
pa3lMYHbIX BHUJOB JIEATENBHOCTU: pelIeHus mpobiieM, TIOMCKa, aHaluu3a M
00paboTku uHpopMalyK, HEOOXOAUMBIX Uil IPUOOPETEHNS ONbITA MPAKTHYECKOM
U HCCJIEI0OBATENIbCKON JIEATENIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHWH
XUMHH.

B mnpaktuke TpenojaBaHUs XWMHUM Kak Ha YPOBHE OCHOBHOIO 00IIero
o0pa3zoBaHMsl, TaK U Ha yPOBHE Cpe/IHero oouiero oopasoBaHus, IpU ONpeACICHUN
co/lep)KaTeIbHOW XapaKTepUCTUKHU Leleld W3ydeHMs IIpeJMeTa HalpaBjIeHHeM
NIEPBOCTENICHHON 3HAYUMOCTH TPAAMIHOHHO NPU3HAETCS (DOPMUPOBAHUE OCHOB
XHMHAYECKOH HayKH Kak 0O0JTacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOH
NEeSTeTBHOCTH YelloBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOIUYECKOH TOYKM 3pEHHUs] TaKOW IOAXOJ| K OTpeAeieHHIo Liesiell H3ydeHus
npeaMeTa sBiseTcs BIIOJIHE ONPABIAHHBIM.




Cornacro JI&HHOFI TOYKE 3pEHHsI TJIaBHbIMU LCIAMH H3YYCHHs IIpeaMeETa

«Xumusy Ha 6a30BoM ypoHe (10 -11 x11.) sBisroTCS:

e (dopMHpOBaHME CHCTEMBI XHMHYECKHWX 3HAHMM Kak  BakHeimei
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, B OCHOBE KOTOPOI
JeXaT KIIOYeBble NMOHATHS, (yHIaMeHTaIbHbIEe 3aKOHBl U TEOPHU XHMHUH,
OCBOECHHE A3bIKA HAyKH, YCBOEHHE M TOHUMAHHUE CYHIHOCTH HOCTYIIHBIX
0600111eHHl MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJIEHHE C MCTOpUEH
MX Pa3BUTHUS U CTAHOBJICHHS,

e (opmupoBaHKe U pa3BUTHE MPEJICTABICHUM O HAYYHBIX METO/AX MMO3HAHKS
BEIIECTB M XHUMHUYECKHX peakuuid, HeoOXOMUMBIX ISl IpUOOpeTeHus
YMEHUH OpUEHTUPOBATHCS B MHUpPE BEIECTB M XUMHUUYECKUX SBJICHHH,
UMEIOILMX MECTO B IIPUPOJIE, B MPAKTUUYECKON U TOBCETHEBHOM JKU3HU;

e pa3sBUTHE YMEHUH U CIIOCOOOB AESITEIbHOCTH, CBA3aHHbIX ¢ HAOIIOEHUEM 1
OOBSICHEHUEM  XUMHUYECKOTO OKCIIEpUMEHTa, COONIOJeHHEeM IpaBHII
Oe3omacHoro o0palleHus ¢ BEIeCTBAMH.

Hapsigy ¢ sTuM, cozepkaresbHasi XapakTepUCTHKA Lieel U 3a/1a4 U3ydeHus:
npeaMeTa B IporpaMMme 1Mo XMMHUU YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMU MPHOPUTETAMU B CUCTEME cpejiHero obiero oopazopanusi. CeroaHs B
npenojaBaHUM XUMUHM B  OousblIel  CTeNeHH OTAAETCS  IMpeAroYTeHHe
MPaKTU4ECKOM KOMIIOHEHTE COZAep)KaHusi O0OydeHusi, OpPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30BaTEeIbHOM OpraHU3alliy, BIIAJCIOIIET0 He
HaOOpoM 3HaHWi, a (PYHKIMOHAJIBHON TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMEHUSIMU aKTUBHOTO TOJYYEHUS] 3HAHUN U MPUMEHEHHs] UX B PEalbHON KU3HH
IUISL PEeLIeHHUs TIPAKTUYeCKUX 3a/1a4.

B cBa3u ¢ sTtUM npu M3ydyeHUM NpeaMeTa «XUMUS» JOMUHUPYIOLLEE
3HaYeHUe MPUOOPETAIOT Takue IeJId U 3aJ1auH, Kak:

ajanTainys o0y4alolUXcs K yCIOBHSM JWHAMHYHO Pa3BHBAIOLIETOCS MUpA,
dbopmMupoBaHUE  HHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHSTHIO IPAMOTHBIX
pelleHnii B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BELIECTBAMU M MX
PUMEHEHUEM;

dopmupoBaHue y OOy4arOIMXCSl KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[HMI), WMEIOIUX YHHBEpCAJIbHOE 3HA4YeHHE [UIsi DPa3IMYHbIX BUJIOB
JIEATENLHOCTH: peleHus mpobieM, Moucka, aHanusa u o06paboTku uHpopmaluy,
HEOOXOAUMBIX I TPHOOPETEHHUs] OMbITa JESTENIbHOCTH, KOTOpas 3aHUMAaeT
BaKHOE MECTO B TIO3HAHMHM XHMHHM, a TakkKe Ui OLECHKM C TO3MLMIHA
9KOJIOTHYECKOH 0e30MacHOCTH XapakTepa BIMSHHS BEINECTB U XUMHYECKHX
IPOIIECCOB HAa OPraHM3M YeJIOBeKa U IPUPOIAHYIO Cpeay;




pa3BUTHE TMO3HABATE/IbHBIX HWHTEPECOB, WHTECIICKTYAJIBHBIX H TBOPYECKHX

CIIOCOOHOCTEH 06Y‘I3_.IOIHHXC$IZ CIIOCOOHOCTH CAMOCTOSATEHHO HpHOﬁpET&TB HOBEIE
3HAHUS 110 XMMHUU B COOTBETCTBUHU C )KMU3HEHHBIMHU MMOTPEOHOCTSIMH, HCIIOIB30BAThH
COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJIOTUHU IS MOMCKA M aHaIW3a y4eOHOM u
HAY4YHO-TIOMYJISIPHOM HHPOPMAIIIH XUMUYECKOTO CO/IEPIKAHMS,

(opmMHUpOBaHUE U pa3BUTHE Y 00YUAIOIIMXCS aCCOLUATHBHOIO U JIOTHYECKOTO
MBIIIIEHHs], HAOJI0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAWMBI, B YAaCTHOCTU, NPU IUIAHUPOBAHMM M MPOBEACHHH XHUMHYECKOIO
KCTIEPUMEHTA;

BOCIIUTaHHe y oOydaommxcs yOeKIEHHOCTH B TYMaHHUCTHYECKOM
HAIPaBJICHHOCTH XUMUM, €€ BaXXHOW POJU B PEIICHWH TI00ANBHBIX MHpoOJeM
PalOHAIIBHOTO MPHUPOIOTIOIB30BAHMS, TTONOJIHEHUS YHEPreTUYECKIUX PECYPCOB M
COXpAaHEHHSI TPUPOJHOIO0 PAaBHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OepeKHOro
OTHOIIEHUS K TIPUPOJIE M CBOEMY 3J/I0POBBIO, a TakkKe NPUOOpEeTEeHHs OnbITa
WCTIOJI30BAHUS TIOJyYeHHBIX 3HAHUN JJIsi TPUHATUS T'PAMOTHBIX PEHIeHUH B
CUTYAIUsIX,; CBSI3aHHBIX C XUMUYECKUMH SBJIICHUSMH.

B yuebHoM miaHe cpeaHero oOuiero oOpa3oBaHHs TpeJIMeT «XHUMUI»
0a30BOro ypoBHsI BXOJMT B COCTaB IpeAMeTHON obnactu «EcTecTBeHHO-HAYyUYHbIE
IpeAMETBI».

OO0111ee YKCIIO YacoB, OTBEIEHHBIX VI U3yUYeHHUs] XUMHH, Ha 0@30BOM ypOBHE
cpeanero obuiero obpasoBanus, cocrasiser 68 gacos: B 10 kmacce — 34 gaca (1
yac B Heflelmo), B 11 kimacce — 34 gaca (1 yac B Hezenmo).




COAEPXAHUE OBYYEHWUSI

10 KJIACC
OPTTAHUYECKAS XUMUSA

Teopernueckne 0OCHOBbI OPraHuYeCKONH XUMHH

[Ipe/IMET OpraHU4ecKoi XMMUM: €€ BOSHHKHOBEHHUE, PA3BUTHE M 3HAUCHHE B
MOJIyYeHH! HOBBIX BEILECTB M MarepualioB. Teopus CTpOeHHS OpraHWYECKHX
coenuHenuit A. M. bytneposa, e€ ocHOBHbIE nosiokeHHUsI. CTpyKTypHbIe (YOPMYJIbI
OpraHM4YecKMX BelecTB. ['omosorusi, wu3omepus. XUMHYECKas CBi3b B
OpraHuYeCKUX COEIMHEHUSIX — OJJUHAPHBIE U KpAaTHbIE CBS3H.

[IpencraBnenue o knaccuUKalyy OpraHuueckux BelnecTB. HomeHkiatypa
OpPraHUYeCKUX COEJMHEHMH (cucTeMaTruueckasl) W TpUBHAIbHBIE Ha3BaHMUS
BaKHEHIIIMX NIPEeCTaBUTENeH KIIacCOB OPraHUYECKUX BEILIECTB. _

OKCHeprMEeHTAIbHBIE METONbl M3yYeHHsS BEIeCTB W WX IMpeBpalleHHi:
O3HaKOMJIeHHE ¢ oOpasllaMM OpraHMYeCKHX BEIeCTB W MaTepuajlaMd Ha uX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJl OpPraHWYEeCKUX BeIleCTB, HabmoJeHue Hu
OMUCaHue JEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPALEHUIO OPraHUYECKUX BEIEeCTB
IIPU HarpeBaHWH (IU1aBiieHue, 00yTrJIMBaHUE U TOPEHHE).

YraeBoaopoasi

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTHMYECKWi psig. MeraH W 3TaH —
NpoCTEeHIINE TNPEACTABUTENN alKaHOB: (DU3UYECKHE M XHMHUYECKHE CBOMCTBA
(peaknuu 3aMeleHUs] M TOpPEHHMsl), HAXOXJEeHWe B MPUPOJE, MOIy4YeHUE WU
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psANl. DTUNICH U MPOMUIIEH —
NPOCTEHIINE NPENCTABUTENN QJIKEHOB: (U3MYECKUEe M XUMHUYECKHe CBOMCTBA
(peaknuu TUAPUPOBAHUS, TAJONeHUPOBAHMS, THApaTalUH, OKHUCICHUS U
MOJMMEepH3aLiHK ), TOJTyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u metwiOyraguen-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBa (peakuus nojumepusauuu). [lonydeHrne CHHTETHYECKOro
Kay4dyKa ¥ pe3UHbI.

AJIKWHBI: COCTaB ¥ OCOOCHHOCTH CTPOESHHSI, TOMOJIOTHYECKUM psil. ALIETUIICH
— TPOCTEHNIMN TPeJCTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3MUYECKHEe WU
XUMHYECKHe CBOWCTBA (peakiuu TuApUpOBaHUs, TaJJOT€HUPOBAHUS, THIpaTalluHy,
ropeHus), MoJydyeHrue U IpuMeHeHue.

ApeHnbl. benson: cocrtaB, CTpoeHUe, (PU3MYECKHME W XUMHYECKUE CBOMCTBA
(peakuuu raJoreHHPOBAHUS W HATPOBAHWUSA), MOJyYeHUE U NpuUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuveckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUL), NoayueHue u npumenerue. TOKCHYHOCTH




apeHoOB. l'eHeTnyeckass CBS3b MEX/y YIVIEBOJOPOJAMHU, NPUHAIEKAIIUMHU K

Pa3IUYHBIM KJIaCCaM.

IIpuponnbie MCTOYHUKM YriieBONOponoB. [IpwpomHbIl Ta3 M MOIyTHBIE
HedrsHble rassl. Hedts u eé mpomcxoxaenue. CriocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKHHI (TepMUYECKWM, KaTaluTU4YecKwii), muponus. IIpomykTsi
nepepaboTKu He(TH, UX NPUMEHEHHe B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U MPOAYKTHI €0 TepepaboTKH.

OKCIIEPUMEHTAJIbHbIE METOIbl M3YyYCHHS BEHIECTB M WX IPEeBpALICHUI:
O3HaKoOMJIeHHEe ¢ o0pa3lamMl IUIaCTMAacc, Kay4dyyKOB ¥ PEe3HHBI, KOJIIEKI[HH
«Hedpte» wu  «Yrome», MomenupoBaHHE MOJEKY]I  YIJEBOJOPOJOB W
raJlor€HONPOU3BOHBIX, NIPOBEACHUE NPAKTUYECKOH paboThl: MONy4YeHHE STHIICHA
Y U3y4YEHHUE ero CBOUCTB.

PacuértHbie 3amaun.

Bprluucnenuss no ypaBHEHUIO XUMHMYECKOW peaknuud (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOAYKTA PEeaKklUd 10 WU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX BEILECTB WK IMPOAYKTOB PEAKIIHH ).

Kucaopoacoaepskauue opranudeckne coeJHHeHusl

[IpenensHble OJHOATOMHBIE CHOHUPTHL. MeTaHON ¥ D3TAHON: CTPOEHHE,
buzMyueckrue M XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH MeETaJlIaMH,
raJJoreHOBOJIOPO/IAMH, TOpeHHe), IpUMeHeHHe. BoaoponaHbie CBSI3M MEXIy
MOJIEKyJIaMHU CIIAPTOB. JlelicTBHe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHKU3M YeJIoBeKa.

MHOroaroMHbpie  CIUPTHL.  DTUJEHIVIMKOIbL W  T[JMLEPUH: CTPOEHHE,
¢duzrueckue W XUMHYECKHe CBOMCTBA (B3aMMOAEHCTBME CO IIEJIOYHBIMH
MeTaJ/IaMH, Ka4eCTBEHHAsi peakids Ha MHOroaroMHble crupthl). [lelicTBue Ha
opraHu3M uejoBeka. [ [pumeHeHue rauuepuHa U 3THISHTITKOIIS.

®deHoON: CTpoeHHE MOJEKYJbl, (U3MUEeCKHMe M XUMHYECKHe CBOMCTBA.
Tokcuunocts denouna. [Tpumenenue denoma.

Anpaeruipl U kemonwvl. DopManpleruji, aneTalbIerdi: CTPOCHHE,
¢u3HyYecKre U XUMHUYECKUEe CBOWCTBA (peakiuu OKUCIIEHUs M BOCCTAHOBJICHMS,
Ka4eCTBEHHBIE PeaKL|y ), OJyYeHUEe U IPUMEHEHHE.

OnHOOCHOBHBIE IIpelieibHble KapOOHOBBIE KHCJIOTHL. MypaBbuHas W
YKCYCHasi KMCJIOTBI: CTpOeHHe, (u3ndeckue U XMMHUYECKUe CBOMCTBa (CBOMCTBA,
obipe [yuIst Kiiacca KUCIOT, peaklus 3TepuduKaiuu), nojaydyeHue U NpuMeHeHue.
CreaprHOBasi ¥ OJIEMHOBAas KUCIOTHI KaK IPEICTaBUTENM BBICIINX KapOOHOBBIX
KHCIIOT. MBLIa Kak COJTM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOLIEee JEHCTBHIE.

Cnoxnble 2GUpbl KaK NPOU3BOJIHBIE KapOOHOBBIX KuCIOT. ['maponus
crnoxHbIX 3¢upos. XKupsl. ['uaponus xupos. [IpuMenenune xupos. bronorugeckast
POJIb JKUPOB.




Yrnesoapl:  cocTaB, KinaccuuKaius  yrieBogoB  (MOHO-, JU- U

mosticaxapuipl). [roxo3a — npocteiimii MOHOCAXapy: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIBI, (U3MYECKMe U XUMHYeCKue CBoicTBa  (B3aMMOJENCTBHE ¢
ruipoxcuiom meau(ll), oxucnenne amMMuauHbIM pactBOopoM okcuia cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHe TIIIOKO3BI), HAXOXKJICHHWE B IIPUPOJE, NPUMEHEHHE,
Ouonorudeckas poib. PotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3HL.

Kpaxman u nemironosa kak npupojHbie rnonuMepbl. CTpoeHre Kpaxmaia U
Hemmono3sl. Du3nyeckde W XHMHUYECKHe CBOMCTBa Kpaxmana (THIpoJu3,
Ka4yeCTBEHHAs pEaKius C HOJOM).

OKCIEPUMEHTANIbHBIE METOAbl W3y4YeHWs BEIIeCTB W HMX IIPEeBpalleHuUi:
NpOBEJICHNE, HAOMIONEHNE W ONKMCAHUE JEeMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KauyeCTBEHHbIE PEaKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHHE ATaHOJIA
okcuaoM Mmeau(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEHCTBHE IIIMIEPHHA C
rugpoxcunom meau(ll)), anpaeruioB (OKUcIeHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapoxcumom wmemu(ll), B3ammMopelicTBHE Kpaxmaiga C HOIOM),
IIPOBEJICHHUE IIPAKTUYECKON paboThl: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuétHblie 3a1aun.

BbruucieHus: Mo ypaBHEHHMIO XHMHYECKOW peakuuud (Maccel, 00BEMAa,
KOJIMYEeCTBA MCXOJAHOIO BEIECTBA WJIM NMPOAYKTA PEaKlMy 1O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO U3 MUCXOIHBIX BEILIECTB MM ITPOJIyKTOB PEaKiiuu ).

A3zoTconepikalye OpraHndeckiue CoequHEeHHS.

AMUHOKHUCIIOTBHI KaKk aM(pOTepHble OpraHuyYeckue coequHeHus. OusnyecKue
U XMMHUYECKHEe CBONCTBA aMHUHOKHCIIOT (Ha IpuMmepe IMiKHA). Buomornyeckoe
3HaY€HUEe aMUHOKHCIIOT. [lenTuab.

benku Kak MPUPOJHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHus. lepBuunas,
BTOPUYHAs M TpeTUYHasi CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB:
TUJIPOJIH3, ICHATYpalisl, KAYeCTBCHHBIC peakiliy Ha OesKu.

DOKCNepUMEHTAIbHBIE METOJbl M3yYEHUs BEIIECTB U HX TMPeBpalCHUH:
HaOJIIOIeHNe W OMKMCAHKUEe JAeMOHCTPALIMOHHBIX OMBITOB: JeHATypalus OeIKOB MpH
HarpeBaHUH, IIBETHBIE PeaKIMK OJIKOB.

BoicokomosieRyisipHbIe cOeJHHEHHs

OCHOBHBIC TOHSATUS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENeHb IMOJIIMMEPU3ALINM, CPEIHAS MOJIEKYIIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHCHMA —
MOJMMEPHU3aIHsl U TOJTMKOHICHC AL

DKCIIepiMEeHTallbHbIE METOJI H3YYeHHs BEIIeCTB U UX IpeBpalleHUI:
O3HaKOMJIEHHE ¢ 00pa3iamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAace,
Kay4yKOB.

MexnpeIMeTHbIE CBA3H.




Peanusanums MeXnpeaMeTHBIX CBA3ed NPpU U3yYeHUH OPraHHYeCKOM XUMUH B

10 Kmacce oCyIIECTBISETCS uepe3 MCIONb30BaHHE KaK OOIIMX EeCTeCTBEHHO-
HAaYYHBIX MOHATHHM, TAK W IOHATHH, SBISIONIMXCS CUCTEMHBIMH JUIsl OT/IEIBHBIX
PEMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: SBICHHE, HAYIHBIN (PaKT, TUTIOTE3A,
3aKOH, TEOpHsi, aHaJIM3, CHHTE3, KilaCCHU(HKaLMs, NepUOJUYHOCTh, HAOIIONCHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE.

Qusuka: MaTepusi, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKya,
JHEPreTHYEeCKHi ypOBEHb, BEILECTBO, Telo, O0BEM, arperaTHoe COCTOSHUE
BelLeCTBa, (U3UIEeCKHe BEIUIUHEI U €JIHHHUIIBI HX H3MEPEHHS.

buonorus: xnerka, opranusMm, O6uochepa, oOMEeH BEIIECTB B OpraHU3Me,
GoTocunTe3, OMONOrHYecKH aKTUBHbIE BelecTBa (OENKH, YIIEBOAbBI, MKHPBHI,
(depMeHTHI).

I'eorpadusi: MUHEpaJibl, FOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcesl.

TexHonorus: NUILEBble TPORYKTH, OCHOBBI PAlHOHAIBHOrO ITHTAHUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHUE IperapaThl, MaTepHalibl U3
MCKYCCTBEHHbBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

Xumuyeckuit anemeHT. Artom. Sxpo aroma, u30TOMNBL. DJIEKTPOHHAS
o0oJiouka. DHepreTUudecKkue ypoBHHU, NMOAYPOBHHU. ATOMHBIe opOutanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH pacipelelieHusl 3JIEKTPOHOB 10 OpOUTAsIM B aTOMax
9JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(DUTYpaLMsl aTOMOB.

[Teproanueckuii 3axkoH u [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa. CBsi3b nepuoauydeckoro 3akoHa u Ilepuopnueckoid CUCTEMBI
xumu4deckux snemeHtos JI. Y. MenzneneeBa ¢ COBpEMEHHON TEOpHel CTPOCHMSI
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKUX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU IPOCTHIX M CJIOKHBIX BELIECTB MO TIpyIaM U MepUOaM.
3HauYeHUe NEPUOJANIECKOIO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenre BeiecTBa. XuUMHYecKas CBiI3b. Buasl XuMuueckoll cCBs3u
(xoBasieHTHas HEMoJIApHAas W TOJiApHAs, MOHHAs, MeTajundeckas). MexaHU3MBI
o0pa3oBaHWs KOBAJIEHTHOW XMUMUYECKON CBs3M (OOMEHHBIM U JOHOpPHO-
aKienTopHbIii). Bomoponnas cBsS3b. BaneHTHOCTh. DNEKTpPOOTPULIATEIBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI M AaHUOHBI.




BemiectBa MONEKyNSpHOrO M HEMOJEKYJSPHOTO  CTPOEHHs. 3aKoH
IIOCTOSIHCTBA COCTaBA BEIECTBA. THIIbI KPUCTAIITHYECKUX peLlIéTOK. 3aBUCUMOCTE
CBOWCTBA BEILECTB OT TUMA KPUCTAJUTHICCKON PEUIETKH.

ITonsTe O auCHepcHBIX cucTeMax. VMICTHHHBIE W KOJUIOMAHBIE PAacTBOPEL.
MaccoBas ons BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHU4eCKUxX COCIMHEHUH. Homenkinartypa
HEOpraHW4eckux BellecTB. [eHeTHdeckas CBSI3b HEOPraHUYECKHX BEIECTB,
IIPUHAUIEKAIIUX K Pa3IndHbIM KilaccaMm.

Xumuueckass peakuus. Kinaccudukamus XUMHYECKHX — peakiuil B
HEOPraHWYEeCKOM M OpPraHM4YeCKON XUMHUU. 3aKOH COXPaHEHHMs MacChl BEIIECTB,
3aKOH COXPAaHEHUs U NPeBPAILECHUS YHEPTUH MMPU XUMHUYECKUX PeaKIUsX.

CkopocTh peakuyu, e€ 3aBUCUMOCTh OT pa3inudHbIX (akTtopoB. OOpaTUMBbIe
peakuuu. Xumuyeckoe paBHoBecHe. {aKTOpbl, BIUSIOUIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle Ilarense.

DnexTponutuyeckas auccouuanus. CunbHble U cnabpie d5eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIAs, HEUTpaIbHAs, IeJIOYHAs.

OKHUCIUTETBHO-BOCCTAHOBUTENBHbBIC PEaKLIMU.

DKcnepuMeHTalbHbIe METOABI M3yYEeHUs BEIECTB W WX IpeBpallleHMHII:
nemoHcTpauus tabuui «llepuoauyeckas cucrema xumuueckux semeHton . W.
MenzeneeBa», M3ydeHHEe MoJejield KPUCTAIUIMYECKUX PEINETOK, HabmoneHue u
ONKCaHue NEMOHCTPALIMOHHBIX M J1a00paTOPHBIX OMBITOB (pa3jioKeHUe MePOKCHIa
BOJIOPO/ia B PUCYTCTBUM KaTaJIU3aTopa, ONpeesieHue Cpe/ibl paCTBOPOB BELIECTB
C TOMOIIBI0 YHHUBEPCAIbHOIO WHJMKATOpa, peakiud HMOHHOro oOMeHa),
MpoBe/IeHUe MPAKTUYECKON paboThl «BiusiHUe pa3nuuHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKOHN peaKkiun».

PacuérHple 3a7a4u.

PacyéTel 10 ypaBHEHHSM XHUMHYECKMX peaklWii, B TOM YHCIE
TePMOXUMHUYECKHAE pPacu€Thbl, pacuy€Tbl C HCIOJB30BAHUEM IIOHATHS «MAaccoBasl
TIOJISI BEIIECTBAY.

Heoprannueckasi Xumust

Hemeramner. Ilonoxenwe HemerayoB B Ilepuonuueckoit  cucreme
xumuyeckux anemMeHtoB JI. Y. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckrde CBOHMCTBA HEMETAUIOB. AJUIOTPONHS HEeMeTaUioB (Ha mpumepe
KUCJI0poa, cepsl, ochopa u yrnepoaa).

XuMHUYEeCKHe CBOMCTBA BaXKHEHMIIUX HEMETAJUIOB (TaJloreHoOB, Cephl, a30Ta,
dochopa, yriepoma M KpeMHHs) M HX  COCIMHEHMH  (OKCHJIOB,
KHCJIOPO/ICOAEPIKAIINX KUCIOT, BOJOPOIHBIX COSIUHEHUH).

[IpuMeHeHne BaKHEHIIMX HEMETAIIJIOB U UX COSMHEHHUH.




Meramibl. Tlonoxenue meramnoB B llepuoguueckoii cucreMe XUMHUYECKHUX

anementoB [l. Y. MenzeneeBa. OCOOEHHOCTH CTpOEHHS 3MEKTPOHHBIX 000J10YEK
aToMOB MeTa/uioB. O0mmue Qusnueckue cBoicTBa MeTa/uioB. CILIaBbl METAJIOB.
DNeKTPOXUMHUUECKHHN PSIJi HAMPSKEHUI METAILIOB.

XUMHYECKUE CBOWCTBA BaXKHEUIMX METAUIOB (HATPHIA, Kajauii, KaabIHi,
MarHui, aJrOMUHNM, HUHK, XPOM, JXKeJe30, MeJIb) U UX COEIMHEHUM,

O6umme cnocoOsl momyuenus meraioB. IlpumeneHne meramnoB B OwITy H
TEXHUKE.

DKCIepUMeHTaIbHbIE METOJBl W3YYeHMs BEIECTB W WX IPEBPAIlCHUN:
U3ydeHue KoJulekuuu «Mertannbsl U CIulaBb», 0Opa3llOB HEMETAJUIOB, peEIleHUEe
SKCIIEPUMEHTAJIbHBIX 3aJa4, HaOMIOJEHWe W ONHUCAHHE JICMOHCTPALlMOHHBIX H
71a00paTOPHBIX OINBITOB (B3aMMOAEWUCTBUE T'MIPOKCHAA AIIOMHUHHUS C PacTBOPaMH
KHCJIOT U ILeJI0oYel, KaueCTBEHHBIE PeaK[Mi Ha KATHOHBI METaJIJIOB).

PacuérHebie 3anauu.

Pacuérpl Macchl BellecTBa MM 00bEMa ra3oB 10 M3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOrO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
pac4€Tbl Macchl (00bEMa, KONMYECTBA BELLECTBA) MPOLYKTOB PEAKIMK, €CIIU OJHO
13 BELIECTB UMeeT IPUMECH.

XHMHS H 2KH3Hb

Ponp xuMuu B obecriedeHUH 3KOJOTHYECKOi, SHEpreTHYecKoi M MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAMLUMHBL [loHsATHE O HAy4HBIX MeTOoAax MO3HAHUS
BEILIECTB U XUMUYECKUX peaKiuil.

IlpencraBnenns 00 0OOmMX HAy4YHBIX MPUHIMIAX [POMBILILIEHHOTO
HIOJIy4EeHUS] BaKHEUIINX BEIIECTB.

~YenoBek B MHpE BEUIECTB M MAaTEpUANIOB. BAXHEHINNWE CTPOUTENIbHbIE
Marepuaibl, = KOHCTPYKLIMOHHBIE MaTepHuallbl, KpacKu, CTEKJIO, KepaMuKa,
MaTtepuanbl JJsl 3JIEKTPOHUKH, HaHOMaTepHallbl, OpraHWYeCcKHue U MUHEpajbHbIC
yI0OpeHHs. '

XuMHSI ¥ 3/10pOBbE 4YeJIOBEKa: IpaBuUia MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparos, MpaBuia 0€30MacHOr0 UCIOIb30BAHUS MPENapaToB ObITOBOM XUMHH
B TIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSA3H.

Peanuzammss  MeXnpeaIMeTHBIX  CBsi3ed INpU  M3ydYeHUM O0umed u
HEOpraHu4ecKoi xumMuu B 11 kiacce OCyLIECTBISIETCS YEPe3 MCIIOIb30BaHUE Kak
OOIIMX eCTEeCTBEHHO-HAyYHBIX IOHATUH, TaK W TIOHATHH, SBISIOLIUXCS
CHCTEMHBIMH U1 OTAEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

O61irie ecTeCTBEHHO-HAYYHBIE TOHSITHS: HAyYHBIM (aKT, TMIOTE3a, 3aKOH,
TeOpHs, aHaliW3, CHHTe3, KiIaccu(puKanus, NepUOJUIHOCTh, HaOIIONEHuE,
9KCIIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHHE, SIBIICHHUE.




®usuka: MaTepus, SHEPrus, Macca, aToM, JMEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, PAANOAKTUBHOCTH, MOJIEKYIIA, BHBpFeTI’I‘IECKI/Iﬁ YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHME BEIecTBa, (pU3NYECKHe BEIUYMHEI ¥ IMHHIEI UX
U3MEPEHUs], CKOPOCTb.

buosorusi:  xierka, opraHusM, 9KOcHcTeMa, Ouocdepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEeIleCTB B OPraHU3ME.

I'eorpadusi: MuHepansl, TOpHBIE ITOPOJBI, MMOJE3HBIE HCKOIAEMBIE, TOILIMBO,
pecypcesbl.

TexHonorus: xuMu4eckasi MPOMBIIIIEHHOCTh, METAJUTYPrusi, TPOM3BOICTBO
CTPOMUTENBHBIX MaTEPHalIOB, CEIbCKOXO35HCTBEHHOE IPOU3BOJACTBO, IHIIEBas
NPOMBILIICHHOCTh,  (hapMaleBTHYeCKass  MPOMBIIUICHHOCTh,  IIPOH3BOJICTBO
KOCMETHYECKMX TIPernaparoB, IPOM3BOACTBO KOHCTPYKLMOHHBIX MAaTe€pUaloB,
3JIEKTPOHHAS IPOMBILIIEHHOCTD, HAHOTEXHOJIOTHH.




ITJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWH
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JMYHOCTHBIE PE3YJBbTATBI

@®I'OC COO ycranaBmuBaeT TpeGOBaHMS K Ppe3yJbTaTaM OCBOEHUS
O0y4aroIMMHUCST TMPOTrpaMM CpefHero oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
MeTanpeJIMeTHsIM W npeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOM  JIs
pa3pabOoTKU TTAHUPYEMBIX Pe3yJBTATOB OCBOEHHS MPOTPaMM CPEIHEro OOIIero
00pa30BaHus SABISETCS CUCTEMHO-/1ESTeIbHOCTHBIN MOJIXOI.

B coorBercTBMM ¢ CHUCTEMHO-AESTENBHOCTHBIM TOIXOIOM B CTPYKTYpe
JUYHOCTHBIX PEe3yJIbTaTOB OCBOCHHS IpeaMeTra «XHUMHs» Ha YPOBHE CpPEIHEro
o01ero oOpa3oBaHusi BBIIEJIEHEI CIIEIYIOIIHME COCTABIISIOIIHE:

OCO3HaHUE OOYYaIOIUMUCS POCCHMCKOM TIpaXTaHCKOW HWACHTUYHOCTU —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEIeHHUIO;

HaJIMYHe MOTUBALUU K 00yUJeHHIO;

LieJIeHallpaBIeHHOe pa3BUTHE BHYTPEHHHUX YOeXJAeHHWH JTHYHOCTH HAa OCHOBE
KJIIOUEBBIX LICHHOCTEU U UCTOPUUECKUX TPaAuLIMi 0a30BOi HAYKH XUMUU;

TFOTOBHOCTh U CIIOCOOHOCTH OOy4aroluxcsi pPyKOBOJACTBOBAThCS B CBOEH
JeATeNbHOCTH LEHHOCTHO-CMBICIIOBBIMU yCTaHOBKAMH, MPUCYIIUMHU II€IOCTHOM
CHUCTEME XMMHUYECKOro 00pa3oBaHusl;

HaJIM4yKe MPaBOCO3HAHUS IKOJOTHYECKON KyJIbTyphl H CIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTH JKU3HEHHBIE MJIaHbL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS INpeAMeTa «XHUMHS» IOCTUTAIOTCA B
eAMHCTBE Y4YeOHOM UM BOCIMTATEJIbHOM JESTEJBHOCTH B COOTBETCTBHU C
I'YMaHHCTUYECKUMH, COLMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
A WJeajaMH POCCHUUCKOTO TIpaKIaHCKOTO o0OIecTBa, NMPHHITHIMH B 0O0IIecTBe
HOPMaMH ©  TIpaBUJIaMH  TOBEACHHS, CIOCOOCTBYIONIMMH  IIpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yYaroIuxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOCHMSI MpeaMeTa «XHMHsD OTpaxKaroT
chOpMHPOBAaHHOCTH OIIBITA IIO3HABATENHHOW U TPAKTUYECKOH esATelIbHOCTH
o0y4arotIuXcsi M0 pean3aliy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpasaaHcKOro BOCIIMTAHUSA:

OCO3HaHHs 00YYarOIIUMHUCS CBOUX KOHCTUTYIMOHHBIX IIPaB U 00s13aHHOCTEH,
yBa)KeHUSI K 3aKOHY U IIPABOIIOPSIJIKY;

MpPeJICTABICHUS] O COLMAIbHBIX HOPMax M IPaBHJIaX MEXIUYHOCTHBIX
OTHOILEHHU B KOJUICKTUBE;




F'OTOBHOCTH K COBMECTHOM TBOp‘lGCKOﬁ ACATEJIBHOCTH IIPH CO30aHUH

yt{eﬁﬂmx IMPOEKTOB, PEUICHUU yqeﬁHHX W NMO3HABATEIBbHBIX 3a7a4, BBIITOJHEHUU
XUMUYECKUX IKCITEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATH MOTHBBI, HAMEpEHWs, JIOTMKY M
apryMeHTBI IpyTUX IPU aHalIu3e pa3InYHbIX BUIOB yUeOHOH [edTebHOCTH;

2) DaTPHOTHYECKOr0 BOCTIHTAHMSA:

IIEHHOCTHOI'O OTHOLIEHMS K MCTOPHUYECKOMY ¥ HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XUMHHU,

YBaXEHHUs K IIpOLIECCY TBOpYECTBa B 00JACTH TEOPUH W NPAKTHYECKOIO
NPUMEHEHHs] XMMHMH, OCO3HAHUSI TOrO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJibTaT
JUINTENIbHBIX ~ HAOMIOAEHWH, KPONOTIMBBIX OKCIMEPUMEHTAIBHBIX  IIOHMCKOB,
MOCTOSIHHOTO TPY/Ia YYEHBIX U MMPAKTHKOB;

UHTEpeca M I103HABAaTENbHBIX MOTHBOB B TMOJYYEHUH H IOCIEAYIOIIEM
aHanu3e MHPOPMALMK O NEePelOBhIX JAOCTHIKEHUSX COBPEMEHHOMN OTeYeCTBEHHOM
XUMWH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

HPaBCTBEHHOI'O CO3HAHMSI, STUHECKOTO ITOBEICHHUSI,

CIIOCOOHOCTH OILEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMH ABIICHUSIMH,
U TIPUHUMATH OCO3HAHHEIE PeLIeHUs, OPHEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI ¥ [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NOBEIEHHE U TIOCTYIIKA CBOMX TOBApHIIEH C
MO3MIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAaHUE MOCHEACTBUUA STHUX
MOCTYIIKOB;

4) popmupoBaHUS KYJIbTYPbl 310POBbs:

IIOHMMaHHMs LEHHOCTeH 3J0poBOoro u OeszomacHoro obpasa IKH3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOLUCHHMS K COOCTBEHHOMY (H3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOmoieHns TpaBui Oe3omacHOro oOpallleHuss C BeleCTBaMHU B OBITY,
MIOBCEIHEBHOM JXKH3HH U B TPYIOBOH JI€ITEIEHOCTH;

NOHUMAHHUS I1EHHOCTH TNPaBWI WHAMBUIYaAbHOIO M  KOJUIEKTHBHOTO
0Ge30rmacHOro TTOBEICHUS] B CUTYALHIX, YTPOXKAIOIIHUX 3/I0OPOBBIO U XXU3HU JIIOJIeH;

OCO3HaHUs TOCHEACTBUM U HENPUSTHS BPEAHBIX MPUBBIUEK (yrnoTpeOieHus
aJIKOTOJIsl, HAPKOTUKOB, KypEHHs );

S) TpyA0BOro BOCIIHTAHHSA:

KOMMYHUKATHBHOW  KOMIETEHTHOCTHM B  y4eOHO-HCClIeIOBaTelbCKOM
JIeATENbHOCTH, OOIIECTBEHHO II0JIE3HOM, TBOPYECKOW W JAPYTrHX BHAAX
HesITeIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE YYacTHe B pEIIeHMM IPaKTHYECKUX 3a/ad
COIMAILHOM HAIIPaBJIIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIb);




MHTEpeca K NPaKTHYECKOMY M3YYEHUIO Npodeccuil pa3IuyHoro pojaa, B TOM
YHUCJIE Ha OCHOBE IIPUMEHEHUS NMPEAMETHBIX 3HAHUH 110 XUMHUU;

yBaXKEHUS K TPYLy, JIOISM TPyAa U pe3ybTaTaM TPYIOBOM NesSTeTLHOCTH;

FTOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHIYaITbHOW TPAEKTOPUH
obpazoBanus, Oynymiedl mnpodeccHun W peaqu3aldd COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB € Y4ETOM JTMYHOCTHBIX HHTEPECOB, COCOOHOCTEH K XUMUM, HHTEPECOB H
notrpebHOCTEH 0011IeCTBA; |

6) SK0JIOrHYeCKOro BOCHHTAHMS

BKOJIOTMYECKU LIeJeCO00pa3HOr0 OTHOLIEHHUS K MPHPOJAe, KAaK HCTOYHHMKY
CYIIIECTBOBAHUS )KU3HU Ha 3emiie;

MOHMMaHMS TIJI00AbHOrO XapakTepa SKOJOTHYECKUX TpoOJieM, BIHSHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COLIMATBLHOU Cpeibl;

OCO3HAHUS HEOOXOAUMOCTH HCIIONIB30BAHMUS JOCTHIKCHMH XUMUH JUIs
pelIeHus: BOMPOCOB PALIMOHAIIBHOTO IPUPOOTIOIH30BAHMUS,

aKTMBHOTO HENpUATHSA JCUCTBUM, NPUHOCIIIMX Bpel OKpyKaroulei
IIPHPOJHON cpejie, YMEHHSI IMPOTHO3HPOBATh HEOIAronmpUsATHHIE JKOJIOTHYECKHEe
TTOCJIeICTBHSI TIPEITPUHUMAEMBIX IEHCTBHUIA U MTPEAOTBPAIIATh UX;

HaIU4Ms Pa3BUTOrO 3KOJIOTHYECKOT0 MBILUICHHS, 3KOJOTUYECKON KYJIBTYPBI,
OTTBITA JIeTeIIbHOCTH OKOJOTHYECKOMI HaNpPaBJIeHHOCTH, yMeHUs
PYKOBOJICTBOBATbCSI UMM B ITO3HaBAaTElIbHOM, KOMMYHMKAaTUBHON M COLUAIBHOU
IPaKTHKE, CIIOCOOHOCTM ¥ YMEHHsS AaKTUBHO IPOTUBOCTOSATH HJACOJIOTHH
xemodobuu;

7) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILIECTBEHHOM IIPaKTUKH;

MOHMMAaHUsl Cneuu(pUK XMMHM KaKk HayKd, OCO3HaHUsi e€ poiau B
(GopMHpOBaHUM PALIMOHAIBHOIO HAYYHOI'O MBILIUICHUS, CO3JaHUH IIEJOCTHOIO
npeAcTaBieHus 00 OKpyXKaroleM MUpe KaK O €IMHCTBE IPUPOJBI U YeIOBEKa, B
NO3HAHUM TPHPOJHBIX 3aKOHOMEPHOCTEH M peLIeHUH IpoOJieM COXpaHEeHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCO0OOM 3HAUUMMOCTH XMMHUHU JUIsl  COBPEMEHHOM
[UBUJIM3AUN: B €€ TI'yMaHHCTHYECKOW HampaBlIeHHOCTH M Ba)XXHOH pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaIbHOM KYJIBTYPBI, PELICHUH II100aIbHBIX IpobIeM
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOM, NMULIEBON U
9KOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMLMHBI, O0OeCIeYeHUu YCIOBUi
YCIIEIIHOTO TPpyAa M JKOJOrM4YeCKH KOMGMOPTHOM JKHM3HH KaXJOro 4djieHa
o011ecTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAaHHSl CYIIHOCTH METOJIOB
MIO3HAHUS, MCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIL30BATh




nojnyvyacMbIC 3HAHUA UL aHaIM3a K OOBSICHEHHS SIBJICHUI OKpYIXKarl1gero Mupa u

MPOMCXOAIIMX B HEM U3MEHEHMM, YMEHHUS IelIaTh 000CHOBAaHHbIE 3aKII0OYEHNS Ha
OCHOBE HAay4dHbIX (AKTOB M MMEIOMUXCS MJaHHBIX C IENbI0 IOJIyYeHus
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS IS
peleHus pobiieM B pealibHbIX XKU3HEHHBIX CUTYAIIUsX;

UHTepeca K TO3HAHUIO ¥ HCCIIeIOBATEIbCKON AeSITETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJTYYEHHWIO HOBBIX 3HAHUH 10 XUMHH B
COOTBETCTBUU C XXU3HEHHBIMH ITOTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3lIM4HbIX cepax mpodeccuoHaIbHOM

NEATEIIBHOCTH.
METAIIPEJAMETHBIE PE3YJ/IbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHSI Y4eOHOro npeamera «XUMHSI) Ha
ypOBHE cpeiHero oouiero oopa3oBaHus BKIIOYAOT:

3HaYMMBbIe JUIS dbopmMupoBaHUSI MUPOBO33pEHUS oOy4JaroLmxcst
MEeXIUCLUITMHAPHBIE (MEeXNpeIMeTHbIe) o0lIeHayuHble MOHATUS, OTpaKaloliue
LIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa H CcheuuduKy METOHOB IO3HAHMS,
MCII0JIb3yeMbIX B €CTeCTBEHHBIX HayKaX (Marepusi, BellecTBO, SHEprus, siBJIeHue,
MpOLIeCC, CUCTEMA, HAY4YHBIM (aKT, MPUHIMKII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieJOBaHKe, HaOM0IeHHe, M3MEepPEHUe, IKCIIEPUMEHT U JIpyTHe);

yHHBepcalibHble y4eOHbIe JelcTBUs (IMO3HaBaTeIbHbIE, KOMMYHUKATHBHbIE,

peryJisiTUBHEIE), ofecrieynBaroIye (opmMupOBaHUE (GyHKIIMOHATLHON
IPaMOTHOCTH M COLIMAJIbHOM KOMITETEHIIMU 00y4aroluXcs;
CIIOCOOHOCTB oOyyarommxcst UCII0JIb30BaTh OCBOCHHBIE

MEXX IUCIMIUIMHAPHBIE, MHUPOBO33pEHYECKUEe 3HAHUS U yHHUBEpCallbHble ydeOHbIe
JeWCTBUS B MO3HABATEIBHON U COLMAIIBHOMN IIPaKTHKE.

MertanpeameTHble pe3ylbTaTbl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  ITO3HABATENIbHBIMH, KOMMYHHKATHBHBIMH M PEryJsTUBHBIMHU
NeHCTBUAMIL

OBaanenue YHHBEPCATbHBIMH y4eOHbIMHI NO3HABATEIbLHBIMH
JAeHCTBHSIMHA:

1) 6a3oBbie JIOTHYECKHE TeHCTBHS:

CaMOCTOSITENEHO  (OPMYyJIMpOBaTh W aKTyalusupoBaTh  IpoOiemy,
BCECTOPOHHE €€ paccMaTpHUBaTh;

ompeseNsTh LeNH JeATeNbHOCTH, 3a7aBas IlapamMeTpbl W KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTD Pe3yJIbTaThl JAEATENbHOCTH C ITIOCTABIECHHBIMHE LIENISIMH;

MCIIOJB30BaTh MPH OCBOSHMHM 3HAHUMN MPUEMBI JIOTMYECKOI0 MBILIUICHUS —
BBIICNISITh XapaKTepHble NMPU3HAKU IMOHATHUH M YCTaHABIMBATh WX B3aMMOCBS3b,




UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS Uit OOBSICHEHHS OT/JIENbHBIX (DAKTOB U
SIBJICHW;

BbIOMPAaTh OCHOBAHUS M KPUTEPUU JJIS KJIACCH(PUKAIMK BELIECTB U
XUMHMYECKUX pPeaKiinii;

YCTaHABIUBATh IPUYMHHO-CIIC/ICTBEHHBIEC = CBS3M MEXKAY H3y4aeMbIMH
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTHBHbIE, JEAyKTUBHBIE, I10
aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMSI B PacCMATPUBAEMBIX
ABJIEHUAX, (POPMYITMPOBATH BBIBOJIbI U 3aKIIIOUEHUS;

IPUMEHSTH B IMpoLiecce MO3HAHUS, UCTIOIB3YEMbIe B XUMUU CUMBOJHYECKHE
(3HAKOBBIE) MOJIENH, IPE0OPA30BBIBATH MOCIBHBIC MPEICTABICHUS — XUMHYECKHIMA
3HaK (CHMBOJI) DJIEMEHTa, XUMH4YecKas (opmysa, ypaBHEHHE XHUMHYECKOM
peakuuy — NpU pEelIeHUU Y4YeOHBIX MO3HABaTeNbHBIX M IPaKTHYECKHX 3ajad,
[IPUMEHATh Ha3BaHHBIE MOZENIbHBIE MPEICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
[IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX pPEeaKLiUi.

2) 6a3oBbI€e HCCIEN0BATEIbCKHE NeiCTBHSI:

BIIAZIeTh OCHOBAMHM METOJIOB HAy4YHOI'O IIO3HAHUSI BEILECTB U XUMHUUYECKUX
peaKuui;

dhopMyIHpOBaTh LEIU U 3aja4l UCCIIEA0BAHUs, UCTIOJIb30BATh IOCTABICHHbIE
M CaMOCTOSITENIBHO C(OPMYJIMpPOBaHHbBIE BOMPOCHl B KauyecTBE HWHCTPYMEHTa
MO3HAHUSI U OCHOBHI /Ji (DOPMUPOBAHUS THUIOTE3bl MO MPOBEpPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BIAJETh HaBBIKAMHM CaMOCTOSATENIBHOIO IUIAHUPOBAaHUS U  IIPOBEJEHMUS
yUYeHHUYECKHX HKCIIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHs HAONI0aTh 3a XOAO0M
nporecca, CaMOCTOSITEIbHO IPOTHO3MPOBATh €ro pesyibTar, (OpMYIHpPOBATh
00001IeHNS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH Pe3yJIbTATOB UCCIE0BAHMSI,
COCTaBJIATH OOOCHOBAHHBIM OTUET O MPOJIENIAHHON padoTe;

npuoOpeTaTh OINBIT YYEHHYECKOM MCCIEJ0BATENbCKOM MW IPOEKTHOU
NeATeIbHOCTH, MPOSBISATE CIHOCOOHOCTH M T'OTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEeIIeHUs MpPaKTUYeCKUX 3a/ad, IPUMEHEHUIO pa3lIMYHbIX
METO/IOB TTIO3HAHMUSI.

3) paboTa ¢ mH(popMaLHe:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HMH(pOpManuu (HAy4HO-
MOMYyJIsipHAsE JIMTEepaTypa XUMHUYECKOrO COJEpXKaHMs, CIpPaBOYHBIE I0COOHS,
pecypcebl MHTepHETa), aHATU3UPOBaTh MH()OPMALUIO Pa3IMYHBIX BUAOB U (OpPM
IpeCTaBIeHHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTH u
HETPOTUBOPEYUBOCTb;




(opmysMpoBaTh 3anpOCEl U HPUMEHSTH Pa3IMYHbIE METOJBI NP MOUCKE U

orbope HMH(OPMALMHM, HEOOXOAMMON JUIs BBINONTHEHHS YUeOHBIX 3a71ay
ONpenes€HHOroO THIIA,

npuoOpeTarh OIBIT MCIOJIB30BAHUS  MH(OPMAITHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOI'MH U Pa3IMIHBIX TTOUCKOBEIX CHCTEM;

CaMOCTOSITEIGHO ~ BBIOMpaTh  ONTHMalbHYIO  (OpMY  TIpE/ICTABIECHUS
vHpopMaLuu (cxeMsl, rpaduku, AUarpaMmel, TaGJIULBI, PUCYHKH U JpYyTHe);

HCIIONB30BaTh HAyYHBIM S3bIK B KauecTBe CpeJACTBA NpH paboTe ¢
XMMHUYECKOH MH(pOpMalell: IPUMEHSATh MeXNpeaMeTHble ((pusudyeckne U
MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBI, (OPMYJIbl, a00peBHaTYpbl, HOMEHKIATYPY:;

UCTIOJIE30BaTh M IPeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HarJIsi/IHOCTH.

OsJiasenne yHuBepcaibHbIMH KOMMYHHKATHBHBIMH AeHCTBUSIMH:

3aJjaBaTh BOIPOCHI N0 CYILIECTBY O0OCYX/1aeMOW TeMbI B XOJ€ AMaiora u/uiu
OUCKYCCHM,  BBICKa3blBaTb  uAed, (opMyiIHpoBaTh CBOM  IPEIJIOKEHHS
OTHOCHTEJIBHO BBINIOJHEHUS MPEIJIOKEHHOMN 3a/1a4M;

BBICTyIIaTh C Mpe3eHTalluell pe3ysbTaTOB ITO3HABATENIBHOU [eATeIbHOCTH,
I10JIyYEHHBIX CAMOCTOSATEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMM TIPH BBIIMOJIHEHUH
XMUMHUYECKOTO 3KCIEePUMEHTA, NPAaKTUYeCKOH paboThl MO MCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3aliy yueOHOro npoekra u (GopMyJIMpOBaTh BBIBO/IbI
10 pe3yibTaTaM MPOBENEHHBIX HMCCICOBAHMN IMyTEM COIJIAaCOBAHUS MO3HIIAN B
XoJie 00CyXAeHHSI 1 0OMEHA MHEHHUSMH.

OsJiaieHHe YHHBEPCATbHBIMHU PeryJIiITHBHBIMH AeHCTBUSIMH:

CaMOCTOSITE/IbHO IUIAHUPOBAaTh M OCYILECTBIISATh CBOK II03HABATENIBHYIO
NeATebHOCT, ONpejenss e€ Leld W 3aAadd, KOHTPOJIUpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TIpe[jiaraeMblii aJrOPUTM JEHCTBUH IIpH
BBIMIOJIHEHUM Y4YeOHBIX W HCCIE[0BaTeNIbCKUX 3a/a4, BhIOUpaTh Haubolee
3¢ (}eKTUBHBIA CIOCOO0 UX peuIeHHs] C Y4YETOM MOJYYeHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH AEATENbHOCTH Ha OCHOBE CaMOaHaJIM3a
1 CAMOOLIEHKH.

NPEAMETHBIE PE3YJ/IbTATHI

10 KJIACC

[IpefMeTHBIe pe3ylbTaThl OCBOEHHS Kypca «OpraHudeckas —XHMES»
OTpaXKaroT:

chOPMHUPOBAHHOCTh  MNPEJICTABICHUA O XUMHUYECKOH COCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTHMHBI MHpa, pONU XWUMUM B [IO3HAHUM SIBJICHUMH




NPUPOABI, B (DOPMHUPOBAHUM MBINUIEHUST W  KYJBTYPHl JIMYHOCTH, €&
(DyHKLMOHATBHON TPaMOTHOCTH, HEOOXOMMOM JUTS PEIIeHNs PAKTHYECKUX 331y
¥ 3KOJIOTHYECKM O0DOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3JI0OPOBBIO U IPUPOIHOM
cpene;

BIIAICHUE  CUCTEMOM  XHMHUYECKMX  3HAaHMH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIarafolie MOHATHS (XMMHYECKUH DIIEMEHT, aroM, DJIeKTPOHHAs
0borouKa aToMa, MOJIEKyJIa, BAICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCT, XMMHUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpauéHHas), MOJb, MOJSpHAs
macca, MOJISPHBIA 00BEM, YIIepOAHBIA CKeneT, (GYHKIHOHAJBHAS T'pyIa,
pajiMKail, H30Mepusi, H30MEPBI, TOMOJIOTHYECKHH pPsiji, TOMOJIOTH, YIJIeBOIOPOIEI,
KHCIIOPOJ ¥ a30TCOJEpIKalllie COEeJWHEHHs, MOHOMEp, MOJHUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TCOPHSI CTPOEHHUSI
opranuyeckux Beuects A. M. bytnepoBa, 3akoH coXpaHEHHs Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XMUMHHU,; MHPOBO33PEHYECKHE 3HAHMI,
JeXall¥e B OCHOBE IIOHMMaHWs INPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKUX
ABJICHUH, (PAKTOIOTMUECKHE CBEJEHUsI O CBOMCTBaxX, COCTaBe, IMOJYYCHUH H
0e30IacHOM HCHONB30BAHUM Ba)KHEHIIMX OPraHUYeCKHUX BEIIECTB B OBITY H
MPaKTUYECKOUN JAesITeIbHOCTH YeJIOBeKa;

C()OPMUPOBAHHOCTh YMEHMI BBISIBISITH XapaKTepHble NPU3HAKU TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPH
OIMCAHMM COCTaBa, CTPOSHHS ¥ IPEBPAIIEHHIl OPraHHYeCKUX COeHHEHHIL;

c(OPMUPOBAHHOCTh YMEHHUI HCIIONB30BATh XUMHYECKYIO CHMBOJHKY JIJIs
COCTaBIIEHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEépHYTOM, COKpaIIEHHON)
(GopMyn oOpraHMYeCKMX BEINECTB M YPaBHEHMH XHUMHYECKHX pEaKIuid,
M3rOTABIMBATh MOJAEIY MOJEKYJ OPraHMYE€CKMX BEHIECTB ISl WILTIOCTPALMHM HX
XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTb YMEHHI YCTaHABJIMBATh IPUHAAJICKHOCTH H3yYEHHBIX
OpraHMYecKUX BEIIECTB [0 HMX COCTaBy M CTPOEHUIO K ONpeieSEéHHOMY
KJaccy/rpynme coeluHeHud (yriaeBOJOpOABl, KHCIOPOA M a30TCOAEepIKallue
COCJIUHEHMS, BBICOKOMOJICKYJISIDHBIE COCIUHEHMSI), JaBaTh WM Ha3BaHUS II0
cuctemarnyeckoii Homenknarype (IUPAC), a taxke NmpuBOAWTH TpUBHAIBHBIE
HA3BaHUS OTHAENIbHBIX OpPraHMYEeCKUX BEIECTB (ATUIIEH, NPOIUJIECH, AaleTHIIEH,
ATUJICHTTIMKOJb, TIHulepuH, GeHos, GopManbaeru, aueraibIerujl, MypaBbUHAsI
KHUCIIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAsT KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIFOK034,
(GpyKTO3a, KpaxMall, 11eJUII0J103a, TIIULHH);

chopMHUPOBAHHOCTb YMEHHUsI OIpPEJEeNsiTs BHIAbl XUMHYECKOHM CBSI3H B
OpraHUYECKUX COSAMHEHUX (OUHAPHBIE U KpaTHBIE);




C(l)OpMHpOBaHHOCTb YMEHUA [PHUMEHATE IMOJOXEHUA TEOpHH CTPOCHUA

opraHuueckux BemecTB A. M. Bytneposa jijis 00BsICHEHNS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUS MAacChl BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepW30BaTh  COCTaB, CTPOEHUE,
busnueckne M XUMHYECKHE CBOMCTBA THUIMYHBIX TMPEACTABHTENEH pasIU4HBIX
KJIaCCOB OpPraHMYEeCKMX BEIEeCTB (MeTaH, 3TaH, 3THJIEH, INPOIWJIEH, aleTHIIEH,
O6yraguen-1,3, merunOyranuen-1,3, OeH30J, METAHOJ, STAHOJ, STUIECHIJIMKOIb,
IIMLEpUH, (EeHOoIN, aleTanbIery/i, MypaBbHHAs W YKCYCHas KHCIIOTBI, TJIIOKO3a,
Kpaxmall, 11eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HITIOCTPHPOBATh F'€HETHYECKYIO
CBSI3b MEXJy HUMHU ypPaBHEHHUSMH COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIHH ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYJT;

c()OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YIIIEBOIOPOIHOTO
Celpbsi (He(d)Th, NPUPOIAHBIM Tra3, Yyroib), CHOCOOBl HMX IepepaboOTKu U
IPaKTUYECKOEe NIPUMEHEHUE NPOAYKTOB NepepaboTKu;

C()OPMUPOBAHHOCTh YMEHMH TMPOBOJAUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJHMYECTBA MCXOJHOTO BELIECTBA WJIM NMPOILYKTa
peakuuy [0 M3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJIHOTO U3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaKLIK);

c(hOpMUPOBAHHOCTh YMEHHMH BIIAJETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/1ax Hay4YHOI'O MO3HAHMS, UCIIONIb3YeMbIX B XUMHUH NPU M3YUEHHH BEILECTB M
XUMHUYECKHX SIBJIIEHUH (Ha0Ito/ileHne, n3MepeHue, SKCIIepUMeHT, MOJIeNIMPOBaHue),
UCIIOJIb30BaTh CUCTEMHBIE XWUMHUYECKHE 3HAHUS IS TNPUHSATHS pELICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTyallMsIX, CBS3aHHBIX C BelIeCTBAMH U MX
NPUMEHEHUEM;

c(hOPMHPOBAHHOCTh YMEHHI COOIIO/IaTh ITPaBHiIa MOJB30BAHMS XUMUYECKOM
nocyzoi u nabopaTopHbM OOOpyZOBaHHMEM, a TaK)Ke NpaBuja OOpalleHus c
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLHUSMHU IO BBITOJHEHUIO 1a00paTOPHBIX
XUMHYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHMI IUIAHUPOBATH M BBINOJHATh XUMHYECKHH
SKCIIEPUMEHT (TIpeBpALeHHs OPraHUYECKUX BEIEeCTB IIPU HarpeBaHUU, MOJIy4YeHue
STUJIEHA M W3yYeHHE ero CBOMCTB, KauyeCTBEHHbIE pEaKIMH OpPraHuYecKuX
BEIIECTB, JieHATypalus OeNKOB NpU HArpeBaHUH, [IBETHbIC peakuuu OelKOB) B
COOTBETCTBUM C TMpaBUIaMM TEXHUKM Oe30macHOCTA MNpu OOpallleHuu C
BellecTBaMH M 11abOpaTOpHBIM  00OPY/I0BAHMEM, TIPEACTABIATE PE3YJILTATHI
XMMHYECKOTO SKCIepuMeHTa B (opme 3amucu ypaBHEHHMH COOTBETCTBYIOILMX
peakiuii 1 pOPMYIUPOBATH BbIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh yMEHMH KPUTHYECKH aHAIM3UPOBATH XWMHUYECKYIO
uH(GOpMALIMIO, TONy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelIcTBa MacCOBOI
uHbopmanuu, HTEpHET M APYyTUX);




Cc()OPMHPOBAHHOCTh ~ yYMEHMH  coOmofaTh  MpaBWJa  3KOJOTHYECKU
Le7ecOo00Pa3HOr0 TIOBeJieHUST B OBITY M TPYNOBOM JeATeNbHOCTH B IIENISX
COXPAaHEHHSI CBOEr0 3/I0POBbsl M OKPYXKAIOLIEH NPUPOAHOM Cpelibl, 0CO3HABaTh
ONaCHOCTh BO3JIEWCTBUS HA JKMBBIE OpPraHU3MbI OINPEIETIEHHBIX OPraHMYECKUX
BELIECTB, MOHMMas cMbica nokaszatens IIJIK, moscHsITe Ha npumepax crocoOb
YMEHBILEHUST M TMpPEeAOTBpAllleHUs] WX BPeJHOr0 BO3/EWCTBHS Ha OpPraHU3M
4eJIOBeKa;

JUIsl 00y4YaroluXcsi ¢ OTPAaHUYECHHBIMM BO3MOYKHOCTSMHU 37I0OPOBBS: YMEHHE
IPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOHAX IO3HAHMS BELIECTB U
XUMUYECKHUX SIBJICHUMH;

JUISL CcIenblX W caaboBHASIIMX OO0y4aroIIMXCs: YMEHHE HCIMOIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HaueHuid JI. bpains s 3anmucu XUMHUYeCKUX

dhopmy.
11 KJIACC

IIpeameTHble pe3ynbTaThl OCBOeHHs Kypca «OOmas W HeopraHuveckas
XUMHUSD» OTPaXKaroT:

cpOpMUPOBAHHOCTH  IPEJACTABICHUN: O XUMMYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpa, POJM XHUMUUA B T[IO3HAHUU SBJIICHUU
NpUpoasl, B (OPMHUPOBAHUM  MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIHOHATBHOM rPpaMOTHOCTH, HEOOXOAMMOMN JUIsl PellieH sl IPaKTUYECKUX 3a1a4
U 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 3/10POBBIO U IPUPOIHOU
cpeze;

BJIaJICHHE  CHCTEMOM  XHUMHYECKMX  3HAHMM, KOTOpas  BKIIIOYaerT:
OCHOBOTIOJIATAIOIHE TOHATHS (XMMHYECKHH DJIEMEHT, aToM, HU30ToM, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAJIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM O0BEM,
BaJIEHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIIEHMS, XUMUYECKas CBS3b
(koBaJIeHTHAas, HOHHAsI, METaJUTM4YeCcKas, BOJOPOAHAs ), KpHCTaIMYecKas peléTKa,
THNBI XUMHYECKUX  peakUHuid, pacTBOp, DJIEKTPOJIMTHI, HEJJIEKTPOJIHUTHI,
ANIEKTPOJIUTHYECKAs JIUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XAMUYECKOH peaklii, XHMHUYECKOe PaBHOBECHE); TEOPHUM W 3aKOHbI (Teopwusl
SJIEKTPOJUTHYECKON aucconuanuu, nepuoauueckuit saxkon JI. M. Menneneesa,
3aKOH COXpAHEHHs] MacChl BEILECTB, 3aKOH COXPAHEHHS U IIPEBpAICHUS YHEPrUH
IpH XHMHYECKHUX DEeaKIUsiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHN S3BIK XHMUH,
MHPOBO33pEeHUYECKHE 3HAHUs, JieXKallue B OCHOBE IMMOHUMaHUS NPUYUHHOCTU M
CUCTEMHOCTH XUMHYECKHMX SIBJIEHHH, (DaKTOIOTHYECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, MoaydeHur U 0e30IacCHOM MCIIONIb30BAaHMU BaXKHENIIIMX HEOPTaHMYEeCKUX
BEIIECTB B OBITY U IIPAKTUUECKON J1eITeIIbHOCTH Y€ElI0BEKa,




Cc(OPMHUPOBAHHOCTh YMEHHIA BBISBISITh XapaKTEpHbIE NPU3HAKU TIOHITHH,
YCTaHaBIIMBATh UX B3aUMOCBSA3b, MCII0JIB30BATH COOTBETCTBYIOIME ITOHATHS IIPH
ONKMCAHUK HEOPIaHUYECKUX BEIIECTB U UX NPEeBpAIlIEHUH;

C(OPMUPOBAHHOCTh YMEHHH WCIIOJI30BaTh XMMHUUYECKYIO CHMBOJMKY IS
cocraBieHHss (opMysn BEHIECTB ¥ YpaBHEHHH XHMHYECKHX peaKilui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBranbpHbie Ha3BaHUS OTJIEJIbHBIX
HEOPraHW4YecKUX BelecTB (yrapHblii ras, yrjekKuclIbld ra3, aMMHaK, raméHas
M3BECTh, HETALIEHAsl U3BECTh, IUTHEBAsI COA, IUPUT U APYTHE);

c()OPMUPOBAHHOCTh YMEHUI OIpeessiTh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX Pa3IMYHOr0 COCTaBa, BUJ XUMUYECKOU
CBsA3M (KOBaJICHTHAsi, UOHHAsl, MeTaJUIMuecKasi, BOAOPO/HAS) B COCIMHEHMAX, THII
KPUCTANIMYECKON PpEeIIETKM KOHKPETHOIO BellecTBa (aTOMHAasl, MOJEKYyJsipHas,
VOHHAsl, MeTaJUITM4YecKas), XapakTep Cpellbl B BOJHBIX PaCTBOPAX HEOPraHUYECKUX
COEeIMHEHUH,

c(hOpMUPOBAHHOCTH YMEHHUMH yCTaHaBIIMBATh [IPUHAUIENHOCTH
HEOpraHM4YeCKUX BEIIeCTB 0 MX COCTaBy K OIpeAeNéHHOMY Kiaccy/Tpyrie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCU/bl, OCHOBaHUS,
KUCJIOTHI, aM(OTepHbIe IMAPOKCUIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKphIBATh CMBICI MEPUOAUUECKOTO 3aKoHa /I
W. MenpieneeBa U JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOULYI0, 00BSICHUTEIBHYO
Y TIPOrHOCTHYECKYIO (DyHKLIUU;

C()OPMUPOBAHHOCTL YMEHUN XapaKTepU30BaThb 3IIEKTPOHHOE CTPOEHHE
aTOMOB XUMHUYECKUX JJeMeHTOB |-4 mnepuonoB Ilepuoauueckoi CHCTEMBI
xumudeckux snementoB [I. M. MennaeneeBa, ucrnonb3ys MNOHATHS «s-, p-, d-
ANEKTPOHHBIE opbuTamN», «IHEepreTHIecKue YPOBHI, 00BIICHATD
3aKOHOMEPHOCTU MU3MEHEHUs] CBOWCTB XMMHYECKUX DIIEMEHTOB M UX COEJIMHEHHM
o neprojaM u rpynnam Ilepuoaugeckoii cucteMsl xumudeckux snemenTos . K.
MeHeneena;

cOPMHPOBAHHOCTh yYMEHHU  XapaKTepu3oBaTh (ONUCHIBATh)  oOIIHMe
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3lIMYHBIX  KJIACCOB,
MOJATBEPXKAATh CYIIECTBOBAHHE T'€HETHUECKOW ' CBSI3M MeXIy HeopraHu4ecKUMHU
BELIECTBAMHU C ITOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMM;

c(OPMHUPOBAHHOCTh YMEHHUSI KIacCU(PUIMPOBATh XMMHUYECKHE DPEaKLMU 110
pa3IMYHBIM TIpU3HAKAM (YUCIy M COCTaBy pPEarupyrolluX BeIIeCTB, TEIIOBOMY
3 deKTy peakinur, W3MEHEHHIO CTENleHell OKUCIeHUs 3]IEMEHTOB, 0OpaTMMOCTH
peakiiy, y9acTHIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUMH COCTaBIAThH YPAaBHEHHsS pEaKIUi pas3jIMYHBIX
THIIOB, TOJIHBIE W COKpALIEHHBIC YPaBHEHUs peaKlui HOHHOro o6MeHa, yauThiBast
YCJIOBHS, IPU KOTOPBIX 3TU PEAKLMU UIYT JI0 KOHIIA,




C()OPMHPOBAHHOCTh YMEHUH TMPOBOAMTH PEaKIMH, TOATBEPIKIAIOIINE
KAQUeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPaCIlO3HABATH
OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIME B BOJHBIX PaCTBOPAaX HEOPraHUUIECKUX
BEIIIECTB;

c(OPMHUPOBAHHOCTh ~YMEHHM pAacKphiBaTh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMi NOCPECTBOM COCTaBJIEHHUs 3JIEKTPOHHOro OajaHca
STUX peaKIHi;

c(hopMHUPOBAHHOCTH YMEHHH OOBSCHITH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM
peakuuy OT pa3IM4YHBIX (PAKTOPOB; XapaKTep CMELICHUs XUMUYECKOT0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHeIIHero Bo3jerctsus (nmpunuui Jle [larense);

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepU30BATh XUMHYECKHE TIPOIIECCHI,
JeXkalye B OCHOBE IIPOMBIIUICHHOTO ITOJYYEHMS! CepHOM KHUCIIOTHI, aMMHaka, a
TaKkke cHOPMHMPOBAHHOCTH MpejcTaBieHuit 06 obmmx HAYYHBIX NPUHIWIAX H
HKOJIOMMYECKUX TpobiieMax XMMUYECKOTO IPOU3BOJICTBA,;

c()OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCICHHUS C KCIOJIb30BAaHHEM
MOHSITHS «MAaccoBasi JIOJSl BellleCTBa B PacTBOpE», OOBEMHBIX OTHOIIEHUU Ia3oB
MpU XUMHUYECKUX peaklUsiX, MacChl BelllecTBa WM 00BbEMA Ira30B MO U3BECTHOMY
KOJIMYECTBY BellleCTBa, Macce WU O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro s(ddexra peakiun Ha OCHOBE 3aKOHOB COXPaHEHHUSI MacCChI
BEILIECTB, IPEBPAIEHUs U COXPaHEHUs SHEPIUH;

c(OpMHUPOBAHHOCTH YMEHUM cOOIIIOIaTh NIpaBuila M0JIb30BaHUs XUMHUYECKOM
nocyoii u nabopatopHbiM 00OpYZOBaHUEM, a TaKXKe IpaBuiia OOpalleHus ¢
BEIIECTBAMM B COOTBETCTBMM C MHCTPYKLMUSMU IO BBITOJHEHUIO J1aOOpaTOPHBIX
XAMHYECKUAX OIBITOB;

c(hOpMHUPOBAHHOCT YMEHHM IUIAHUPOBATh W BBINOJHAThE XHUMUYECKUU
9KCIIEPUMEHT (pa3jio)KeHUe TMepOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTOpa,
OomnpeJiclieHHe CpeAbl PacTBOPOB BEILIECTB C IIOMOILIBIO  YHHBEPCAIBHOIO
WHIUKATOpa, BIUSHUE PA3IUYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON peaKluH,
peakiy HOHHOTO OOMEHa, KauyeCTBeHHble peakiud Ha Cyib(aT-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTMOH aMMOHMUSI, pellieHHWe SKCIEPUMEHTAJbHBIX 3a7a4 110
temaMm «Metamie»y u «HeMeramas») B COOTBETCTBUU C IPABUIIAMH TEXHUKH
0e30MacHOCTH NIPU OOpallleHuH ¢ BeliecTBaMH U J1abopaTopHbIM 000PYOBaHUEM,
NpPEACTaBIsATh Pe3yJIbTaThl XMMHYECKOTO OJKCIepUMeHTa B (opMe 3alucu
ypaBHEHHI COOTBETCTBYIOIIMX pEaKkUud U (OPMYIHMPOBATH BBIBOJBI Ha OCHOBE
9TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUN KPUTUYECKH aHAIU3UPOBATH XUMHYECKYIO
WH()OPMAIHIO, TONyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYyHHuKalui, HTepHeT u Apyrux);




c(pOpMMpPOBAaHHOCTb ~ yMEHHMH  coOMIOAaTh  IpaBUlia  DKOJOTHYECKH

11eneco00pa3Horo - 1MoBeieHus B OBITY W TPYNOBOM JEATENLHOCTH B IEJSIX
COXpaHEHMsI CBOEro 3J0pPOBbS W OKpYXKalolleld MPUPOMHON Cpelnl, 0CO3HABATH
OIIACHOCTEL BO3JIEMCTBHS HA XKUBbIE OPraHU3Mbl OTIPEICIEHHBIX BEIECTB, TOHUMAsI
cmeicn nokaszarens ITJIK, moscHaTe Ha npumepax crnocoObl yMeHBIIEHHS H
IPEIOTBPALEHHS UX BPEIHOTO BO3AEUCTBHS HA OPraHU3M YejI0BEKa;

i OOyYaroIIMXCsl C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbS: YMEHUE
NPAMEHATH 3HAaHUST 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB MU
XUMHUYECKHUX SIBIICHUH;

AN CHenmblX M chAaboBUAAIIMX OOYyYarOIIMXCSi: YMEHHE WCIIOb30BaTh
penbe(bﬁo—*roqeqﬁyfb cucteMy obo3nauenuii JI. Bpaiins s 3anucu XUMUYECKHUX

hopmyi.
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