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HOJCHUTEJBHAS 3AIMMUCKA

IIporpamma 10 XMMHM Ha YpoBHe cpeaHero ofuero o0pazoBaHUs
paspaboTana Ha ocHoBe ®exmepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoii ®epeparwuy, TpebOBaHui K PE3YIbTATAM OCBOCHHS
(GenepansHoi o0pazoBaTensHON TNpOrpaMMEl cpefgHero obmiero 06pa3sOBaHMS
(O®OIT COO), upencraBmeHHBX B DemepasbHOM  TOCYIAPCTBEHHOM
obpazoBatenpHOM crapgapre COO, ¢ yudtom KoHienuud mnpenogaBaHus
yyebHOro mpeamera «XuMHsI» B 00pa3oBaTENbHEIX OpraHm3aiusx Poccuiickoi
Qenepauyy, peaJH3yIOIIMX OCHOBHBIE 00pa3oBaTeNbHBIE IIPOTPaMMBL, H
OCHOBHBIX TONOKEeHMHM «CTpaTerun pa3sBUTHA BocmnuTaHus B Poccuifckoi
Oepepanyy Ha nepuoxn no 2025 roxa» (Pacmopsoxenwe IlpaButenwcra PO ot
29.05. 2015 Ne 996 - p.).

OcHoBy nmoaxonoB K pazpaboTke NPOrpaMMBl II0 XMMHH, K ONpeIeIeHHIO
obmmelt cTpaTervu o0y4eHus, BOCIUTAHHUS M Pa3BUTHS O0YYAIOIUXCS CPEACTBAMM
yuebHoro npenmera «Xeumus» gt 10-11 knaccos Ha 6a30BOM YPOBHE COCTABMIM
kouuenryansHele rnoaoxeHuss GIOC COO o B3auMOOOYCIIOBIEHHOCTH IleNeH,
COIepXauus, pe3ynbTaToB oOydeHHs u TpebGoBaHWUl K YPOBHIO MNOJNIOTOBKH
BBIIIYCKHHUKOB.

XuMugecKoe obpazoBanue, moJIydaeMoe BBIITYCKHUKaMMU
obmeobpazoBaTeNbHON OpraHu3anyy, SBASETCS HEOTHEMIEMOM YaCTBIO HUX
obpazoBaHHOCTH. OHO CIYyXHWT 3aBEepUIAIONTUM STANOM peaIH3aldl  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHe KIIOUEBLIX LIEHHOCTeH, NpHCYIHX
[EJIOCTHOM CHUCTEME XUMHYECKOro oO0pa3oBaHus. IDTH [EHHOCTH KacaroTcs
[IO3HAHHMA 3aKOHOB NPHPOAEI, GOPMUPOBAHUS MHPOBO33PEHUS U 00INeH KyJIbTYphI
YeloBeKa, 4 TakKe OKOJOTMYeckH OOOCHOBAaHHOTO OTHOIIGHHSI K CBOEMY
3MOPOBBIO M TPHPOAHOH cpene. Peamusyercs xumudeckoe ofpa3oBaHue
obyuaronuxcsa Ha ypoBHe CpejHero obuero o6pa3oBaHus CpefCcTBaMH y4eOHOTrO
npenMera «XuUMHS», COIEpXaHWE U TOCTPOEHHME KOTOPOTO OIPEICNeHEl B
IpOTpaMMe II0 XMMHH ¢ y4ETOM cHerudUKM HAYKH XUMHH, €€ 3HAYEHHS B
[IO3HAHKWH TPHPOABI ¥ B MaTepHAJNBHOM JKU3HM 0OIecTBa, a TaKKe ¢ YYETOM
obmx nene W NPUHIWINOB, XapakTEPU3YIOMMX COBPEMEHHOE COCTOSHME
CHCTEeMEBI cpefHero odImero obpasosanus B Poccuiickoit ®enepauu.

XYUMHS Kak 3JIEMEHT CHCTeMBl €CTECTBEHHBIX HAYK HUTpaeT 0co0yio pons B
COBPEMEHHOM I[WUBHIM3ALMH, B CO3AAHUM HOBOHU 0a3zbl MaTepHaLHOM KyJIBTYDHL
Ona BHOCHT cBOIl BKIaA B (QOPMHUPOBAHHE PALMOHANHLHOIO HAYIHOI'O MBILIIEHHUS,
B CO3[aHHE IENOCTHOroO NpeJCcTaBIeHHs 00 OKpYKaIolleM MHpE Kak O eIUHCTBe
IIPUPOJEI M YENIOBEKa, KOTOpoe (POpMHUpYyeTCs B XUMHK Ha OCHOBE ITOHMMAHUS
BEIIECTBEHHOI'O COCTaBa OKPYXAIOMIET0 MHUpa, OCO3HAHMS B3AHMOCBI3H MEXIY
CTpOCHHEM BEIIECTB, UX CBOHCTBAMH ¥ BO3MOXKHBIMHE 00IacTAMH IPHMEHEHHS.



TecHO B3aMMONEHCTBYS C APYTHMH €CTECTBEHHEIMU HAYKAaMH, XMMHUS CTANA
HEOTBEMJIEMO¥ 4aCThI0 MUPOBOH KylBTYphl, HEOGXOIHUMBIM YCIOBHEM YCIIEIIHOTO
TpyNa H JKM3HHM KaKAoro wieHa obmecrsa. CoBpeMeHHas XUMHA Kak Hayka
COMZaTeNbHAd, KaK HayKa BBICOKHX TEXHOJIOTMH HampaBlieHa Ha pellleHHe
robanbHbIX  NpoOneM yCTOMYHMBOrO pasBUTHS YENOBEUECTBAZ — CBIPBEBOH,
SHEPreTHIECKOH, THIEBOH, SKONOTHIeCKOi 6e30IacCHOCTH U OXPaHEL 370POBbAL

B coorBeTcTBMM ¢ OOIMMH LENSMM ¥ NPHHIMIAME CPEJHEro OBIIEro
obpasoBanus comepxanue mpeameta «Xumus» (10—11 knaccsr, 6a30BbIit YPOBEHB
W3YYEHHT) OPHEHTUPOBAHO MPEHMYIECTBEHHO Ha OBIMeKyIbTyPHYIO NOATOTOBKY
obydaromuxcsa, HEOOXOAUMYI0O MM I BHPaGOTKH MHPOBO33PEHIECKUX
OPHEHTHPOB, YCIEIUHOTO BKIIOYEHHMS B OKH3Hb COLUYMa, NPOJOIIKEHUS
00pa30BaHus B Pa3IMYHEIX 06IACTAX, He CBA3AHHBIX HEITOCPE ICTBEHHO C XUMUEH.

CocrapnmommMu  rpeaMera  «XUMHS»  SBISIOTCS  Ga3oBBIE Kypcel —
«Opraumveckas xumus» ¥ «O6L@Es M HeopragMdeckas XUMHL», OCHOBHEIM
KOMIIOHCHTOM COAEPKaHNs KOTOPHIX SBIIAIOTCS OCHOBBHI 0a30BOM HAyKH: cucTeMa
3HAHUH I10 HEOPTaHWYECKOH XHMUH (C BKIIFOUEHHEM 3HAHH W3 obImett XUMHH) "
OpranHnveckol XuMuK. POpMUpOBaHMe NAHHOM CHCTEMBl 3HAHUI NPH H3YYCHHH
npeaMera OOECNEYHMBAET BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000pas¥s
BEIICCTB HA OCHOBE OOIIVX NOHATHIL, 3aKOHOB 1 TEOPHH XHMHHU.

CTpyxrypa comepkanus Kypcos — «Opragmueckas XuMus»y ¥ «O6mas u
HEOpraHu4ecKas XUMHsM» CHOPMHpPOBaHA B IPOrpaMME II0 XMMHHM HA OCHOBE
CUCTEMHOI'0 TOAXOMa K M3Y4YeHMI0 y4eOHOro Marepuana u oOycIOBIcHa
UCTOPHYECKH ~ OOOCHOBZHHBIM  pa3sBHTHMCM  3HAHWH HAa  ONPEeNEISHHBIX
TCOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHuYecKOd XHUMHH BellecTBa
PacCMaTpUBalOTCA Ha YPOBHE KIACCHYECKOH TEOPHH CTPOEHHS OpraHH4ecKHx
COCIUHEHHH, a TakKe Ha YPOBHE CTEDEOXHMHYECKAX ¥  3NEKTPOHHBIX
NPEACTaBIeHH: O CTpoeHHH BewecTB. CeejeHMsi 06 H3y4aeMEIX B Kypce
BEIICCTBAX AArOTCA B PasBUTHH — OT YIJIEBOAOPOLOB M0 CIOKHLIX OHOIOTHYECKH
aKTUBHBIX COCJAMHEHHH. B Kypce OpraHMyeckoil XuMHH IOJNYYalOT DPasBHTHE
COPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0BIIEro 06pa3oBaHus [epBOHaYaIbHbIe
IIPEACTABICHAA O XHMUYECKOH CBH3H, KIACCH(PUKALMOHHEIX NPH3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT MX CTPOCHHUS, O XUMHYECKOH pPeaKIiui.

lox HOBBIM yriaoM 3peHus B mOpemMere «XUMHS» 6a30BOro YPOBHS
paccMaTpHBAETCs HM3YHYEHHBIX HA YPOBHE OCHOBHOro oOmero o6pasoBaHms
TEOPETUYCCKUA MaTepuall U (QakTONOrMYeCKHe CBEASHHS O BEIecTBaX H
XUMUYeCKO} peakuuu. Tak, B 4acTHOCTH, B Kypce «O6INas ¥ HeOpraHHYecKas
XUMHA» OOy4YarOIIuMCs NPEIOCTABISETCS BO3MOXKHOCTH OCO3HATE 3HAUCHHE
IIEPHOMIECKOTO 3aKOHA C OOLIETEOPETHYECKUX M METOOIOTHYECKHUX ITO3HIIHIA,



roy0xe I[OHATH HCTOPHYECKOe M3MEHeHHe (YHKHMHM 3TOTO 33KOH4 — OT
obobmmarolei 10 OOBACHIIONIEH U IPOrHO3UPYIOLIEH.

Enunas cucrema 3HAHHMH O BaKHEHINMX BElIECTBaX, UX COCTABE, CTPOCHHUH,
CBOMCTBAX ¥ NPHMEHEHHH, a TaKKe O XMMHYECKHX PeaKkHusiXx, HX CYLIHOCTH M
3aKOHOMEPHOCTSIX TIPOTEKaHWs JAomnojHsercs B Kypcax 10 um 11 Kkimaccos
BIEMEHTaMH CONEPXKaHMsl, HMEIOIHMH KyJIbTYPOJOTHHYECKHUH W NPHKIAIHOHA
Xapakrep. OTH 3HAHUA CIOCOOCTBYOT [OHUMAHHIO B3aMMOCBA3M XHMMH C
APYTUMH HayKaMHM, PacKpeIBalOT €€ pOJIb B NO3HABATEIIBHOM H NPakTUHECKOH
NEeATeNBHOCTH YeNOBEKA, CIIOCOOCTBYIOT BOCIHTAHHIO YBaXEHHsS K IPOLECCY
TBOpYECTBA B ODIIACTH TEOPHH U NMPaKTHISCKHX NPUIOKEHHN XUMUH, ITOMOTAIOT
BBIIYCKHHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO ¥ JHYHOCTHO 3HAYMMEIX
npobneMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATE HH(OOPMALHIO H
IPUMEHATE €€ JUIs IIONOJHEHUs 3HAaHHH, pelleHWs HWHTEIUIEKTYaIbHEX U
OKCIIEPHMEHTANBHBIX HCCIIeNOBAaTeNIbCKHX 3aJa4. B 1enoM cofepxanue yyebHoro
npenaMera  «XWMHS»  J@HHOTO  YPOBHS  M3YYCHHsS  OpPHEHTHPOBAHO HA
GopMupoBaHHe y OOYYaIOIIHXCS MHUPOBO33PEHUYECKOH OCHOBBI A7 IIOHMMAHUS
dunocoPckux Mued, TaKUx KaK: MaTepUANBLHOE EIHWHCTBO HEOPraHHYECKOro K
OPraHHYeCKOro MHpa, OOYCIOBICHHOCTL CBONCTB BEINECTB HX COCTABOM H
CTpOEHUEM, II03HABAEMOCTh IPHPOAHBIX SBICHHH IIyTEM OSKCIepHMEHTa H
peIIeHHS TPOTHBOPEYMMA MEXIY HOBBIMH (axTaMH H TEOPETHHYECKHMH
NPeAnoCEUIKaMHU, OCO3HAHKE POJIM XUMHUH B PELIEHHH SKONOTHUeCKHX 1pobiem, a
TaKoKe TIpobrieM cOepexkeHHs SHEPreTHIECKUX PECYPCOB, ChIPh, CO3IAHMs HOBBIX
TEXHOJIOTHH K MaTepHalioB.

B nmnnaHe pemmeHms 3ajau  BOCIHTAHHS, DPAa3BHTUA ¥ COLHAIH3AIUM
o0y4alolnXcsl TPUHATEIE MPOrpaMMoM 0 XHMHH TOAXONLI K OHpeleleHHE0
COOepIKaHusA M IOCTPOEHHs MNpeAMeTa [IpeJycMaTpHBaloT (OPMHUPOBaHUE
VHHMBEPCANbHBIX y4eOHBIX JelcTBHH, wuMeronmx 0a3oBoe 3HaueHHe I
PasIHYHBEIX BUJIOB HEATENBHOCTH: pEHIeHHs npobleM, NOHCKa, aHauH3a W
0bpaboTku HHGOPMALIH, HEOOXOAUMBIX [JIs IPHOGPETEHUS ONBITA IPAKTHICCKOH
H HCCIIEHOBATENECKON NEATENBHOCTH, 3aHUMAIONIe BajKHOE MECTO B IIO3HAHMH
XUMHM.

B mpakTike npenojaBaHHsS XUMHH KaK HAa YPOBHE OCHOBHOIO OGILErO
00pa3oBaHysd, TAK K Ha YPOBHE cpelHero obiero o6pa3soBaHus, P ONpPEACIeHAH
COMEPXATEIBHON XapaKTePUCTHKH ILelell H3ydeHHs [peiMeTa HalpaBiIeHHEM
IIePBOCTEIICHHOH 3HAUMMOCTH TPaIULMOHHO IIpH3HA&TCsS (DOPMHUPOBAHHUE OCHOB
XMMHYECKON HayKH KaK o0JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPaKTHUYECKOM
ACSATENBHOCTH YeNIOBeKa M KaK OJHOIO W3 KOMIIOHEHTOB MHPOBOH KymbTyphl. C
METOJHYECKOH TOYKH 3PEHMs TaKoil MOAXOA K OIpPEHSICHHIO Lelel H3ydYeHud
IIpEAMETA SABJISETCA BIIOJIHE OIIPaBAaHHBIM.



CornacHo paHHOH TOUKe 3pEHMS [JIaBHBIMH LEAMHM M3YYeHHS NpeIMeTa
«Xumua» Ha 6a3zoBoM yposHe (10 —11 ki.) sBnsiorcs:

o GOpMHpOBaHHME CHCTEMBI XHUMHYECKMX 3HaHMH KaK  BakHeifmeit
COCTaBISIOIIEH €CTEeCTBCHHO-HAYYHOH KapTHHBI MUpa, B OCHOBE KOTOPOIt
TIeXKaT KIIOYEBLIE NMOHATHS, QYHIAMEHTATbHbIE 3aKOHBI M TEOPHH XHMHH,
OCBOEHME S3bIKA HAYKH, YCBOCHHE M IIOHMMAHHE CYIIHOCTH IOCTYIHEIX
00061IEHMH MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOpHel
HX Pa3sBUTHS U CTAHOBIICHHS;

e (GOpMHpOBaHHE H Pa3BUTHE NPEJCTABIEHHA O HAYJYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKHX pPeakuu#, HeoOXOOMMBIX IS IIPHOOpETEHMs
YMEHHH OPHEHTHPOBATECA B MHpPE BEINECTB H XHMHYECKHX SBJICHHUIA,
UMEIOIIHX MECTO B IIPHPOJIE, B IPAKTHIECKOH H MOBCEIHEBHOMN KU3HH,

° PpasBUTHE YMEHHHM U CII0co0O0B NEATeNbHOCTH, CBA3AHHEIX ¢ HabmOAeHeM 1
OOBSACHEHHEM XHMHYECKOTO OKCIEpPHMEHTa, COONIOJEHHEM IpaBHl
6e30TIaCHOr0 OOPAIIEHHS ¢ BENECTBAMH.

Hapsiny ¢ sTumM, comepixaTenbHas XapakTepHcTHKA Leleldl | 3a1a9 H3ydeHus
OpeaMeTa B IporpaMme 10 XMMUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMM TIPHOPHTETAMHU B CHCTEME cpeaHero obiero obpasosanus. Cerogus B
NpernofaBaHiyl  XHMUM B  Oonbllell cTemeHH OTHAETCS  IPEANOYTEHHE
IPEKTHYECKOM KOMIIOHEHTE COAepKaHHA oO0ydeHHs, OpPHEHTHPOBAHHOH Ha
IIOATOTOBKY BBIIYCKHMKA 00INe0Opaz0oBaTeNbHON OPTaHU3AIMH, BIAJCIOIIET0 He
HabopoM 3HaHUH, a (YHKIMOHANBHON IPaMOTHOCTBIO, TO €CTh CrocobaMH u
YMEHMAMH aKTHBHOTO IONYYCHHS 3HAHUH M NPUMEHEHHS MX B PEalbHOM KU3HH
JUIsL pellleHUs IpaKTHYeCKHX 3a1ad.

B cBA3sd ¢ oTHM NpH H3YYEHMH IpeaMera «XHMHA» JOMHHHpPYIOLICE
3HaYeHMe MPHOOPEeTaOT TaKKe el 1 3aa4uy, KaK:

afanTtaiys o0yJArOIIMXCS K YCIOBHSIM JHHAMMYHO PA3BUBAIOIIETOCS MHPA,
(GopMHEpOBAHHE  UHTEIEKTYalbHO  pPa3sBUTOM  JHYHOCTH, TOTOBOHM K
caM0o06pa3OBaHMIO, COTPYIHHYECTBY, CAMOCTOSTENEHOMY TPHHATHIO TPAMOTHEIX
pelIeHyi B KOHKPETHEIX KU3HEHHBIX CHTYAlHsX, CBI3aHHBIX C BEIECTBAMH M HX
[pUMEHEHHUEM,;

¢opmupoBaHre y o0OydarolMXcsi KJIIOYEBEIX  HABBIKOB  (KIIOUEBBIX
KOMITETEHIINH), MMEIOIIMX YHHBEPCAIBHOE 3HAYMEHME i Ppa3sNUYHBIX BHIOB
AEATENBHOCTH: PEUICHUs NpobeM, IIOHCKa, aHauu3a U 00paboTKy MH(OpPMAIHH,
HeOOXOIUMBIX UL NPHOOPETEeHHs OIBITA IESTENBHOCTH, KOTOpas 3aHHMAeT
BaXHOE MECTO B IIO3HAHMM XUMMM, & TakKe T OIEeHKM ¢ IIO3HLKH
OKOJIOTHYECKOH ©e301acHOCTH XapakTepa BIHMAHHUS BEWIECTB H XHMHYECKHX
IPOLIECCOB HA OPraHU3M HYEJIOBEKa ¥ IPUPOIHYIO CPENY;



PasBUTHE IIO3HABATENEHEIX MHTEPECOB, WHTEIUIEKTYATBHEIX M TBOPYECKHX
CIIocOOHOCTeH 06yHarOIMXCs: CHOCOBHOCTH CaMOCTOSTEILHO IpHoOpeTaTh HOBLIE
SHaHHUS 10 XUMHH B COOTBETCTBHM C XKM3HEHHBIMHY ITOTPeOHOCTIMHE, HCIIONL30BATE
COBPEMEHHBIC MH(QOPMALMOHHEIE TEXHONOIMH IS NOUCKA H aHAIH3a yaeGHOH U
HayYHO-TIOMYLIPHON HHQOPMAIKMH XUMUYECKOTO COAEPIKAHMSL;

(hOpPMHUPOBaHNE U pa3BHTHE y 06YUAIOMIMXCS ACCOMHATURHOTO H TOTHYECKOro
MBILLICHHS, HaOII0KaTeALHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPEIE OCOOEHHO
HEOOXOUMBI, B 9ACTHOCTH, NPHM [UIAHHPOBAHHM M IPOBENEHNH XHUMHUYECKOTO
3KCIEPHMEHTA,

BOCMUTAaHHE y oOyvarommxcs yOexuEHHOCTH B  I'YMaHHCTHUECKOMH
HANpABICHHOCTH XHMUHM, € BaXKHOH pONM B PelIeHHM MIOGANBHEIX NpobiIeM
PanroOHANIEHOTO NPYPOJONONB30BAHIL, [IOTIONHEHHS YHEPTETUIECKHX PECYPCOB U
COXpaHCHHT MPUPONHOTO PABHOBECHS, OCO3HAHHA HEOGXOMMMOCTH GepeimHOro
OTHOLICHUS K NPUPOAE H CBOEMY 3IOPOBBIO, a4 TakKe HNPHOOPETEHHS OIBITA
UCTIONB30BAHUA TOJIYYEHHBIX 3HAHWH [JI1 HPUHATHA PAMOTHBIX pPELIeHHH B
CHTYaLUsIX, CBA3AHHBIX C XUMUYECKHMH SIBIICHUAMH.

B y4ebnom mmame cpegHero ofmero ofpasoBanus OpeaMeT «XHAMHUSD»
6a30BOr0 ypOBHA BXOIUT B COCTAB NPEIMETHOH 06/1acTH «EcTecTBeHHO-HayYHEIE
IIPEIMETED).

Ob1mee uncno 4acoB, OTBEAEHHBIX I H2YUEHHS XMMUH, HA 6a30BOM YpOBHE
cpenHero obmiero ofpasosanus, cocTaseT 68 yacos: B 10 Kracce — 34 waca (1
9ac B Hellelro), B 11 kmacce — 34 waca (1 yac B Heyeno).



COJIEPXAHHUE OBYUYEHUS
10 KJIACC
OPTAHHYECKAS XUMUIA

TeopeTnyecKkne OCHOBLI OPraHUYecKOl XuMuu

IMpenmeT opranuyeckol XUMHY: ¢€ BO3HUKHOBEHHE, DAa3BUTHE U 3HAYEHHE B
[OTy4YE€HHH HOBBIX BELIECTB M MarepuajioB. TeopHs CTPOCHHS OpPraHHYECKHX
coepunenni A. M. ByTneposa, e€ ocHoBHbIe nooxenus. CTpyKTypHsie GopMyITs!
OpPraHHYeCKHX BemecTB. [omomorus, wW3oMepusa. XHUMHYecKas CBSI3b B
OPraHWYECKHX COCIUHEHUAX — OJUHapHble M KPATHEIE CBSA3H.

IlpezcraBnenne o KnaccuuKanuy opraHudeckux Bemects. HoMenknarypa
OpPTaHHYeCKMX COEOUHEHHH (cHcTeMaTHdecKas) ¥ TpPHBHAILHBIE HA3BAHUSA
BOXHEHIIMX NPeACTABUTENeH KIAaCCOB OPraHNYeCKHX BEIIECTB.

OKCIEPUMEHTANBHEIE METOIB! H3YYeHHs! BEINECTB M HUX IpeBpAaIleHHH:
O3HAKOMIIEHHE ¢ 0OpasllaMH OpTaHMYECKHX BELIECTB M MAaTepHalaMH Ha WX
OCHOBE, MOJICTHPOBAHHE MOJIEKYI OPTaHUYECKHX BEIIeCTB, HAONIONEHHEe U
OIHCaHHe AEMOHCTPAIIHOHHEIX OIBITOB 10 IIPEBPAIIEHHIO OPraHUYeCKHX BEIIECTB
IPH HarpeBaHHK (IUIaBIIeHNE, OOYTIIMBaHIE B TOPEHHE ).

YraeBonoponst

AJIKaHBI: COCTaB M CTPOEHHe, I'OMONIOTHYECKHMH pan. MeTaH W 5TaH —
IPOCTEHIINE NPEACTABUTENH alKaHOB: (GM3HUeCKHe M XMMHYecKHe CBONCTBA
(peakuuM 3aMeNNEHHA H TOPEHUs), HAXOXIEHWE B IPUPOAS, IONydYeHHE M
NpHUMEHEHHE.

ANKeHBI: COCTaB M CTPOEHHE, FOMONOTHUCCKHIH psl. DTUNEH W NPONMICH —
[POCTEeHIINEe IPEACTABUTENN AIKEHOB: (H3MYeCKWe M XHMHUYECKHE CBOMCTBA
(peakuuM THMAPHUPOBAHMS, TalOrCHHUPOBAHWs, THIApPATAlMH, OKHCICHHA U
IIOTMMEPH3AINH ), TTIONIyYeHHE U [IPHMEHEHHE.

Ankanuensl: Gyramumen-1,3 u metunGyranuen-1,3: crpoeHHue, BaxHeiinme
XMUMHYECKHE CBOMCTBA (peaxuust moJidMepusaiun). ITonydeHre CHHTETHYECKOTO
Kay4yKa i PEe3HHEL.

AJIKAHBL: COCTaB H 0CODEHHOCTH CTPOEHHSI, TOMOJIOTUYECKHH P, AUETHIeH
— IPOCTEHIUNH MPENCTaBUTENh AaNKHHOB: COCTaB, CTpOeHHe, (H3UYECKHe U
XHMHYECKYe CBOMCTBA (peakuuu TH/pHMPOBAHHA, FATOTEHUPOBAHS, MHAPATAINH,
FOPEHHS), IONyYCHHE W IIPHMEHEHHE,

Apensl. berson: coctas, cTpoenme, (Qusydeckue M XHMHUECKHE CBOMCTBA
(peakiuu raloreHHpOBaHKs H HUTPOBAHHUA), OTyUYeHHe ¥ IpHMeHeHHe. Tomyon:
cocmas,  CmpoeHue,  Qusuueckue U XuMuueckue — ceoticmea  (peaxyuu
2QN02EHUPOBANHUSL U HUMPOBAHUR), HNOAVHeHue U npumenente. TOKCHIHOCTD



apeHOB. ['eHeTwueckas CBs3p MeXAy YIVIEBOAOPOAAMH, IPHHANNEKANIIMA K
Pa3IAYHBIM KJ1accaM.

IpupoznHble MCTOYHHKM yIIeBOZOPOAOB. IIDMPOAHENA ra3 M HONyTHLIE
HepTsanble raspl. HedTs u eé mponcxomnenne. Crocobrl mepepaGorku He(TH:
NePeroHKa, KPEKHUHT (TePMMYECKHH, KaTAIMTHYECKHH), NUponus. ITpoiyKTsl
nepepaboTKH He(TH, UX INPUMEHEHHE B [POMBINUIEHHOCTH U B OBITY. KaMeHHbIit
YTOJib ¥ IPOAYKTE! €ro nepepaboTKu.

OKCIIepHMEHTANLHBIE METOIBl H3yYEeHHS BEIECTB M MX IIPeBpAlleHHiA:
O3HaKOMJICHHE ¢ o0pasuaMM MIaCTMAace, KaydyKOB M DPe3HHBL, KOIEKI[MA
«HedTb» ®  «Yrome», MOJENHpOBAaHME  MOJEKYI YIIEBOJOPOJIOB  H
raJlOreHOIIPOUSBOAHBIX, TIPOBEICHHE MPAKTHYECKOH paboThl: HOIyUYeHHE STHICHA
H U3YYEHHE €0 CBOMCTB.

Pacuérurre 3ajaun.

BElYuCIeHUs 10 ypaBHEHHIO XUMHYECKOM peakumu (Macchkl, o0béMa,
KOJIMYeCTBa MCXOJHOI'O BEHIECTBA MIIM IPOAYKTA PeakiHK IO M3BECTHBIM Macce,
00BEMY, KONUIECTBY OIHOIO U3 HCXO/HBIX BELIECTB HAN MPOAYKTOB PeaKI).

Kuciiopoacogepskaine oprannueckue coexHHeHusI

IlpenenbHble OJHOATOMHBIE CHHPTEL METaHON M 3TAaHON: CTPOEHHE,
(QU3MYECKHE H XMMHYECKHE CBOHCTBA (PeakUWH C AKTHBHBIMA METAUIAMY,
TaJIOTCHOBOJOPOAAMH, TOpPEHHE), NpUMEHEHHe, BOJOpOIHBIE CBA3H MEXIY
MOJIEKyJIaMU CIIHPTOB. [leficTBre MeTaHONA M 9TAHONA Ha OPTaHH3M YeJIOBeKa.

MHoOroaToMHEle  COMPTEL ~ DTHNCHIIAKOND H  TVIMIEPHH: CTPOCHHE,
(QH3MYECKHE M XHUMHYECKHE CBOMCTBA (B3aMMONEHCTBHE CO  IENOYHBIMH
METa/lIaMH, Ka4eCTBeHHas peakidd Ha MHOTOATOMHEIE CIIMpTEHI). JelcTBHe Ha
Opranu3M 4enoBeka. [IpuMeHeHNe IunepruHa U 3THISHITTHKOIA.

QeHON: CTPOGHHME MOJEKYIbl, (HU3MYECKHe H XUMHYECKHe CBOMCTBA.
ToxcnunocTs Genona. [Tpumenenre deromna.

Ansperunpl U xemonvi. DoOpManbIerujl, aUETANBAETHA: CTPOCHHE,
(husnyecKre M XHMHYECKHE CBOMCTBA (pEakUWd OKHCIIEHHS H BOCCTAHOBIECHHWS,
Ka4eCTBEHHBIE PEaKI¥H ), TOyIeHNe 1 IPUMEHEHHE.

OZHOOCHOBHEIE TIpefeNbHEIE KapOOHOBBIE KHCIOTHL MypaBbHHAas W
YKCyCHas KHCIOTBI: CTpOeHHE, (pU3MYecKHe M XHMHYecKHue CBOMCTBa (CBOHCTBa,
ofIIHe Ui KIacca KUCJIOT, Peakiusl sTepuduKauu), oNydeHre i IpUMEeHeH e,
CreapuHOBas 4 ONCHHOBAs KHCIOTHI Kak IPEJCTABATENH BHICIIHX KapGOHOBEHIX
KHCioT. Mblta Kak COIH BRICIIMX KapOOHOBBIX KHCIIOT, UX MOIOILEe JAeiCTRHE.

CroxHble 2QHPEl KaK NPOU3BOAHBIE KApGOHOBBIX KHCIOT. [ WApOIH3
CIIOKHEIX 9¢upoB. XKupel. I'unpomnus sxupos. [lpumenenue xkupoB. Bromornueckas
POJb XKHUPOB.




YIneBombl:  cocTaB,  KnaccHbHKALus YTHEBOJOB  (MOHO-, IH- W
nonucaxapuner). I'imokosa — npocteiimmii MOHOCaxXapu: 0COOEHHOCTH CTPOSHUS
MONEKYNBI, (H3UYECKHe U XHUMHYECKHEe CBONCTBA (B3amMonelicTBHe C
ruapoxcrzioM Meau(Il), oxucenenwe aMMEaYHBIM pacTBopoMm okcuza cepebpa(l),
BOCCTAHOBIICHHE, OpOXEHHE IVIIOKO3bl), HAXOKICHHE B OPHPOJE, IpUMeHEHUe,
Guonorugeckas pons, GoTocunTes. DpyKTO3a KaK U30MEp TIFOKO3EL.

Kpaxman u nemmonosa xax nprpozmsie nonuMepsl. CTpoeHHe Kpaxmana u
HE/UToI03bl,  (DU3HYeCKHe M XHMUYECKHE CBOMCTBA Kpaxmana (THIpOIus,
Ka4eCTBEHHAS Peakts C HOZ0M).

OKCIlepUMEHTaNbHble METOE H3YYeHHS BEINECTE U UX TIpeBpAaIeHHH:
IPOBEACHNE, HAOMIONEHHE U OMMCAHHE JEMOHCTPAI[HOHHEIX OLBITOR: TopeHHe
CIIHPTOB, KaYECTBEHHBIE PEAKLMH ONHOATOMHELIX CIHPTOB (OKHCIEHHE STAHONA
oxcunom menu(ll)), MHOTrOATOMHBIX CHHPTOB (B3ammMoJielicTBHE TIHUEPHHA C
runpoxcuioM Menu(Il)), anpaerunos (oxuciaeHne aMMHATHEIM PacTBOPOM OKCHIa
cepebpa(l) u runpoxcumom mexu(Il), B3amMmomeiicTaHe KpaxMajia ¢ HOIOoM),
IPOBEMICHHE NIPAKTHYEeCKOH paboThl: cBoHCTBA pacTBOpa YKCYCHOU KHACIOTEL

Pacuérarle 3anaun,

BLuCIeHHES 110 ypaBHEHMIO XUMHYECKOi peakimy  (Macchl, 00BEMa,
KOJIMYECTBA UCKXOMHOTO BEINECTBA MM MPOAYKTa PEaKIHH [0 H3BECTHEIM Maccee,
06BEMY, KOIIMIECTBY OJHOTO U3 HCXOIHBIX BEIIECTE UITH IIPONTYKTOB PEaKIiHH),

A30TCOAEpIKALITHE OPTaHUUECKHE COSMHEHMNS.,

AMUHOKHCIIOTE! KaK amdOTepHbIe Opranu4eckue coequHeHns. Ouzngeckue
M XHMHHECKHEe CBOHCTBA aMUHOKHCIOT (Ha TpHMepe rIuiMaa). bronoruueckoe
3HAYCHHE AMUHOKUACIOT. [TenTumpl.

Benxu kax npupogmsle BBICOKOMOJIEKYTIApHEIe coeAuHenus. I[lepBrdnas,
BTOpUYHAA M TPETUYHasd CTPyKTypa OGenkoB. XuMHYecKHe CBOHCTBA GEIKOB:
THAPOIN3, NEHATYPAIMS, KaYECTBEHHEIE PeakIMy Ha BeNKH.

OKCIIEDUMEHTABHBIE METONBl H3YYEHHA BELIECTE H  UX IIpeBpaIICHH I
HaJIONIEH!E U OTIHMCAHHE IEMOHCTPALHOHHEIX OIIbITOB: AeHaTypanua 6elKoB mpu
HarpeBaHWH, IBETHEIE peaKluy GelIKoB.

BricokoMosekyisipabie coequHeH s

OcroBHBIE TIOHATHA XUMHH BEICOKOMOJIEKYJIAPHBIX COENMHEHUH: MOHOMED,
TNOIEMED, CTPYKTYPHOE 3BEHO, CTEIIECHD MONUMEPH3AIUH, CPEIHsS MOTIEKYJIISIpHASL
Macca. (OCHOBHBIE METOAb! CHHTE3a BLICOKOMOINEKYJIAADHBIX COEAHHEHUH —
ITOJTHMEPU3AIM U TOTUKOH ICHCALH.

OKCIEPHMEHTANbHbIE METONbl HM3YYECHHS BEMISCTB W WX [IpEBpPAILICHHIA:
O3HaKOMJIEHHE ¢ O0pasiaMi IIPUPOJIHEIX B HCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcCC,
Kay4yKoB.

Me:xnpenmernsie cBs3H.



Peanuzanus MeXNpPeAMETHBIX CBA3eH [pH U3YUeHWH OPraHHYecKod XHMUH B
10 Kmacce OCYHIECTBISIETCSl Yepe3 HCIOIB30BAHME KaK OOIUMX eCTeCTBEHHO-
HAYYHbLIX MOHATHH, TaK U TOHATHH, ABJSIOIINXCS CUCTEMHBIMH [Nl OTAEIBHBIX
IIPEAMETOB €CTECTBCHHO-HAYTHOIO [IUKIIA.

OO61upe ecTecTBeHHO-HAY4YHEIE OHATHSA: ABISHME, Hay4Hbi (akT, rumoresa,
38KOH, T€OpHs, aHAIM3, CHHTE3, KiacCH(UKalus, MepuoAHYHOCTE, HabIFoAeHHe,
H3MEpeHHUE, SKCIEPUMEHT, MOJEIMPOBAHHEE.

Du3uKa: Marepus, SHEprHs, Macca, aroM, JIEKTPOH, MOJEKYyIa,
SHEPTeTHYECKHH ypOBeHb, BEINECTBO, TeNo, O0BEM, arperaTHOe COCTOSHHUE
BEIIECTBa, (DH3MYECKHe BEIMYMHEL ¥ eJMHHULIB UX U3MEPEHHSL,

buosorus: xneTtka, opraHmaM, Ouocepa, oOMeH BelIECTB B OpTaHH3ME,
QoTocHHTE3, OMONOrMYECKH aKTHBHBIC BemlecTBa (GeNKH, YIIeBOABI, JKHPHI,
(pepMeHTEI).

I'eorpadus: MuHepanbl, rOPHBIE TIOPOJBI, IIOJIE3HEIE UCKOIIaeMble, TOILIHBO,
PecypchL.

TexHonorysa: nHIIEBBIE INPOAYKTH, OCHOBBl PpallHOHANLHOIO IHTAHHUA,
MOIOLIHE CPEJICTBA, NCKAPCTBEHHBIE U KOCMETHUSCKHE Ipernaparsl, MAaTEpPUaIEl U3
HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS T HEOPTAHUYECKAS XUMHUS

TeopeTnueckue OCHOBBI XHMHH

Xumudecku#i sneMeHT. AToM. fapo atoMma, u30TOMBI, DNEKTPOHHAS
000oyKa. DHEPreTHYeCKHE YPOBHH, HOJYPOBHY. ATOMHBIE OpbuTand, S-, p-, d-
sneMeHTel. OCOOEHHOCTH pacHpesieNleHHsT 3JIeKTPOHOB [0 OpOHTAlIM B aTOMAax
3JIEMEHTOB IIEPBEIX YETHIPEX IepHOA0B. DNEKTPOHHAS KOHQUI'Ypaips aTOMOB.

[epuonugeckuii 3akoH u [lepuoandeckas cucTeMa XHMHYECKUX 3JIEMEHTOB
H. Y. Menpeneca. CBs3b IEPHOANYECKOrO 3aKOHA ¥ IlepHommIecKkoll CHCTEMEI
xuMudeckux anemeHtoB [l K. MenzneneeBa ¢ cOBpeMeHHOH TeopueH CTpoeHus
aroMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOHCTB XHMHYECKHX DIIEMEHTOB U
o0pasyeMBIX HMH IIPOCTEIX M CJIOXHBIX BEILECTB IO TPYHNAM M IIE€PUOIaM.
3HaYEHHE NePHOJHUECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoerne BemecTBa. XHMHYECKas CBA3b. BHIE XUMWYECKOM CBA3H
(KOBalleHTHas HEMONIIpHAs W IOJSpHAs, MOHHAS, METAUTHYEcKas). MeXaHu3Mbl
00pasoBaHys KOBAGHTHOH XMMHUeCKOM cBsi3d (OOMEHHBIH U  JHOHOPHO-
aKLIENTOPHEIN). BogoporHas cBs3p. BameHTHOCTh. DIIEKTPOOTPHUATENHLHOCTE.
Crenens oxucienust. IOHEI: KaTHOHB! 4 AHHOHE,



Bemectsa MONEKyISpHOTO UM HEMONEKYJSIPHOFO  CTPOEHHS.  3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTBA. THIIBI KPUCTANIMYECKUX PEIIETOK. 3aBHCHMOCTE
CBOMCTBA BEIECTB OT THUIIA KPUCTALIMYECKOH peInéTKy,

[ToHaTue © OMCIEPCHBIX cHUCTeMax. VICTHHHBIE M KOMIOHJHLIE PACTBOPEL
Maccogas 10514 BellIeCTBA B PACTBOPE.

Knaccuduxarus HEOpraHUYeCKUxX COEIUHCHHIA. Homenxnarypa
HCOPTraHHYeCKHX BellecTs. ['eHeTHdeckas CBA3b HEOPraHUYECKHX BEIECTB,
HPHHAISKAIMX K PasiHIHBIM KIaccaM.

Xumuyeckad  peakiys. Krnaccuduxamus  XUMHYeCKMX — peakiwii B
HEOPraHWYeCKOH M OpraHu4ecKod XWMHM. 3aKOH COXpPaHEHHS MACCHl BEILECTB,
3aKOH COXpaHeHHs W NPEBPAIIeHHs SHEPTHH IIPH XHMHUYECKHUX PeaKIIHIX.

CxopocTh peakiud, e€ 3aBHCHMOCTL OT PasiuyHbBIX (GakTopos. O6paTuMeie
peakiy, X#MudecKoe paBHOBecHe. DakTOphl, BIHAIONME HA COCTOSHME
xumuyeckoro pasgosecus. [Ipunuun Jle [larense.

OnexrponuTHYeckas gucconraiyst. CunpHele U crnabble siexTponutsl. Cpena
BOJHBIX PACTBOPOB BEINECTB: KHCIIasl, HeUTpanbHad, WeIo4YHas,

OKHCIHTENEHO-BOCCTAHOBUTENEHBIE PEAKIIKH.

OKCHEpUMEHTANIEHBIC METOMBl H3YYEeHHs BELIECTB W HX IPeBpalleHHi:
JeMoHCTpamys Tabnun «[lepuonndeckas cucTeMa XUMHUYECKHX SJIEMEHTOB . .
MeHnpaeneeBa», U3ydeHHe Mojeneil KPHCTANNIMYUECKHX peHISTOK, HablIroneHue u
ONHCaHHe NEMOHCTPANIHOHHEIX K 1a00paTOPHEIX OIIBITOB (Pa3IOKEHHE IIEPOKCHIA
BOJAOPOMA B IPHCYTCTBUM KaTaNH3aTOPa, ONPEICIICHIe Cpe/lbl pACTBOPOB BEIECTR
C TIOMOIIBI0O YHUBEPCANBHOTO HHAWKATOPa, pPEaKkIM¥ HOHHOTO OOMeHa),
NpoBeJicHHe IpaKTHYeCKOH paboThl «BiusHue pa3nuyHEIX (hakTOPOB Ha CKOPOCTE
XAMHAYECKOHN pPEeaKlium.

Pacuérarie 3aaum.

PacyéTel 10 ypaBHEHMAM XUMHYECKHX peakiui, B TOM ducie
TEPMOXHMMHUYECKHE pPacyérhl, pacuéThl C HCIIONB30BAHHEM MOHATHS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuveckast xXuMust

Hemeramner. Ilonoxerue HemeraiioB B Ilepuoimueckolt  cucTeMe
xumudeckux snementoB J. V. MeHneneeBa B 0COOCHHOCTH CTPOEHMS ATOMOB.
DusuyeckiHe CBOHCTBA HEMETAJUIOB., AJUIOTPONHMsS HeMeTaloB (HA [IpUMEpe
KHCIIOpOAa, cepkl, docdopa u yriepoaa).

XHMHYEeCKHE CBOMCTBA Ba)kHelIIMX HeMmeTalloB (rajloreHoB, Cepbl, a3ora,
docdopa, ymmepoma W KpeMHHA) M KX  coequHeHMM  (OKCHIOB,
KHCITOPONCOAEPKAIINX KUCIIOT, BOJAOPOIHEIX COEIMHEHUH ).

IIprMenende BaXXHEHITHX HEMETAJINOB M MX COSIMHEHUIA.



Mertamnel. TlomoxeHne MeTalIoB B Ilepnonuueckoll cHcTeMe XWMHUECKHX
snementoB NI, 1. Menneneesa. OcoBeHHOCTH CTPOSHHS 3IEKTPOHHBIX 0GOIOYEK
atoMos MetayuoB. OOupye ¢H3uueckue cBoHCTBa MeTamwioB. CIIIaBel MeTaJlIoB.
ONEKTPOXUMHYECKHH PiJl HANPsHKeHHIT MeTaJljIoB.

XHUMHYecKHe CBOMCTBA BaXKHEHINIHX METAIIOB (Harpuil, KaTui, KanbIuii,
MarHui, almoMMHIHE, IIHHK, XpoM, XKelie30, MEJIb) U HX COENUHEHHE.

O6ure crocobsl monyyeHns metamtos. [IpHMeHeHHe MeTalIoB B OBITY H
TEXHHUKE.

OKCIIepAMEHTaNbHEIE METONBl M3yYeHHs BEI[eCTB M HX [IpeBpaLIeHHH:
H3Y4CHHE KOMNEKIHK «MeTaunsl ¥ CIIIaBED, OOPasIoB HEMETALIOB, pelIeHHe
OKCUCPHMEHTANIBHEIX 3afia4, HaOIIIONEHNe M OIMCAHHE JEMOHCTPALHOHHEIX U
11abOPATOPHEIX OIBITOB (B3aMMOEHCTBHE HIPOKCHIA ANIOMUHUS C pacTBOpaMu
KHCIOT ¥ IIEJI04eH, KaYeCTBEHHBIE PEaKIHH Ha KATHOHBI METAILIOB).

Pacué&rnrle 3amaun.

Pacy&rel Macchkl BelljecTBa uIu 00BEMa razoB IO H3BECTHOMY KOIHYECTBY
BEILIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMH BELIECTE,
Pacu€Tl Macchl (00bEMa, KOMHYECTBA BEHIECTBA) IPOYKTOB PEAKIUH, ECITH OIHO
M3 BEIIECTB UMEET IIPUMECH.

X¥MHS ¥ JKH3HD

Ponp xumun B ofecredeHun 3KOIOrMYeCcKol, SHEPreTHYecKoi U THIIEBoil
0€30macHOCTH, Pa3sBUTHH MEIMIHMHEL [IOHSTHE O Hay4HBIX METOHaxX IIO3HAHHS
BEIECTB ¥ XMMHUYECKUX PeaKIiuii.

Ilpencranenns o6 oOOWMX HAyYHBIX HPHHIUNAX IPOMBIHUIEHHOT'O
TIONMYYEHHS BAXXHEHIINX BEIECTR.

HenoBeK B MHpe BEINECTB M MAaTEpHAlOB: BaKHeHIue CTPOUTENbHbIE
MaTepHambl, KOHCTPYKIHOHHBIE MATEpHABl, KpacKd, CTEKJIO, KepaMuKa,
MaTepHallbl UL SNEKTPOHUKH, HAaHOMATEpPHAJlbl, OPTaHUYEeCKHE W MUHEpalbHbIE
ynoOpeHus.

XuMHS ¥ 3[0pOBBE 4YeNOBEKa: NPABHIA HCIIONE30BAHKS JIEKapCTBEHHBIX
NpeNapaToB, MpaBuiia 6€30I1aCHOTO HCII0AB30BAHMS IPEenapaToB GHITOBOM XHMUH
B IIOBCCOHEBHON XHU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzanus MEXIIPEAMETHBIX  CBfA3€H Ipu  m3ydeHuHu obmeid u
HEOpraHMYecKO# XMMHK B 11 Knacce OCYIECTBIAETCA Yepe3 HCIONL30BAHAE KaK
OOIUX  eCTECTBEHHO-HAYYHBIX TMOHATMHM, Tak ¥ [OHSTHI, SIBJITIOIMXCA
CHCTEMHBIMH ISl OTHC/IBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOrO [UKIA.

Obuivie ecTecTBEHHO-HAYYHBIE NOHATHA: HAYYHEIA (axr, rumoresa, 3aKoH,
TCOpHsA, aHaNM3, CHHTE3, KIACCH(QHUKALUA, NepUOIHYHOCTh, HabIIofeHHe,
SKCIEPUMEHT, MOJIE/IMPOBAaHUE, USMEPEHHE, SBICHUE.



DuspKa: MaTepus, SHEPrHs, Macca, aToOM, ANEKTPOH, NIPOTOH, HEHTPOH, HOH,
H30TOIl, PaIMOaKTHBHOCTD, MOJIEKYJIa, SHEPTeTHYECKH YPOBEHb, BEIIECTRO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BELICCTBd, (PH3UYECKHE BENTMYMHBEI U SMUHUIBI X
U3MEPEHUs, CKOPOCTb.

buonormsa: xierka, OpraHu3M, OJKocHcTema, Ouocdepa, Makpo- W
MUKPODIIEMEHTEI, BUTaMUHBI, 0OMEH Bel{eCTB B OpraHU3Me.

I'eorpacus: MuHepansl, TOPHEE IOPOALL, HOJNE3HBIE HCKOITAEMBIE, TOIIUBO,
PeCypCHL

TexHomorus: xuMUYecKas MPOMBIMIIEHHOCTh, METAJUTYPIHs, IPOH3BOLCTBO
CTPOMTENBHEIX MAaTEpHAlOB, CEJIbCKOXO3SHCTBEHHOE IIPOH3BOJCTBO, IIMIUEBAS
IPOMBIIUIEHHOCTh,  (QapMalleBTHUecKas  I[pPOMEBIINIEHHOCTh,  IIPOU3BOJCTBO
KOCMETHYECKHX IIPEIIapaToB, IPOH3BOJCTBO KOHCTPYKITHOHHEIX MATEPHANIOB,
3JIEKTPOHHAaS IPOMBIIIICHHOCTE, HAHOTEXHONOTHH,



TITAHMPYEMBIE PE3VJILTATBI OCBOEHUS ITPOI'PAMMBEI I10O XM
HA BA3OBOM YPOBHE CPEJHEI'O OBLLEI' O OBPA3OBAHIA

JHYHOCTHBIE PE3YJALTATHI

PI'OC COO ycrasaBnuBaeT TpeGoBaHUS K pe3ynbTaTaM OCBOEHM
o0y4alomUMHUCA TporpaMMm cpeaHero ofilero obpasoBauusi (JIMYHOCTHBIM,
METAIpeAMEeTHBIM M HOpeaMeTHBIM). HayuHo-MeTOmH4eckod OCHOBOM i
pa3paboTKy IUIAHUPYEMBIX PE3YJIETATOB OCBOCHHMS IIPOTrPaMM CpelHero o0Iero
00pazoBaHuUs SBIAETCA CHCTEMHO-AESTENBHOCTHRIH TTOAXO.

B cooTBeTcTBHM C CHCTEMHO-ACSTENHHOCTHEIM IIOOXOHOM B CTPYKTYpE
JTUMYHOCTHEIX PE3yAbTaTOB OCBOCHMS IpeMeTa «XHMHA» HA YPOBHE CpPEAHEero
ob1ero o6pa3oBaHus BEIJENIEHE] CIIEAYIONINE COCTABRIIIIONIHE:

OCO3HaHHE OO0Y4YalOIHMHUCI POCCHHCKOH TIpaXNaHCKOH HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETFHOCTH H CaMOOIIPEASTIeHHIO;

HaJIHYHie MOTUBAIIMH K 00yUeHHIO;

LeJICHalIPaBICHHOE Pa3BUTHE BHYTPEHHUX YO AeHUM MTUYHOCTH Ha OCHOBE
KIFOYEBEIX EHHOCTeH M UCTOPUHIECKUX Tpaauluil 623080l HayKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTE OOYHAIOLIMXCS PYKOBOACTBOBATHCS B CBOEH
AESITEeNFHOCTH LEHHOCTHO-CMBICIOBLIMH YCTaHOBKAMHM, IPHCYIIMMH UEIOCTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHusl;

HaJIM9He [IPaBOCO3HAHHUS SKONOTHUECKOR KYNBTYPH ¥ CIIOCOOHOCTH CTABHTH
LIEJIH H CTPOUTH KU3HEHHEIE TUIaHEL.

JIMYHOCTHBIE pe3yNbTaThl OCBOSHHS IIpelMera «XHMUS» HOCTHIalTCH B
eIMHCTBe Y4eOHOX ¥ BOCIMTATENBHOH MHEATENBHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMY, CONMOKYIIBTYPHBIMY, AYXOBHO-HPAaBCTBCHHBIMU HEHHOCTAMH
U HieaJaMH pPOCCHHCKOro rpaxcaaHcKoro ofIiecTBa, NMPHHATHIME B OOLIecTBe
HOpMaMH W [paBWIaMH  TIOBEAEHHS, CHOCOOCTBYIOUMMU  HpoleccaM
CaMOITO3HAHUS, CAMOPa’BUTHS M HPaBCTBEHHOI'O CTAHOBICHMS JIMYHOCTH
obyuaromuxcs.

JInuHoCTHRIE pE3yNIbTATHl OCBOSHUS Ipeamera «XHUMUA»  OTPaykarorT
cOPMHPOBAHHOCTE ONBITA TO3HABATENRHON UM TpPaKTUYecKOM AesTeNbHOCTH
obydaromuxcs 0 peann3allyl NPHHATEIX B 00HIECTBE HEHHOCTEH, B TOM YHCNE B
JaCTH:

1) rpamaaHCcKOro BOCHHTAHHUS:

OCO3HaHHUA O0YYarOLMMHKCS CBOMX KOHCTUTYLUHOHHBIX IIpaB M 00sS3aHHOCTEH,
YB&KEHUS K 32KOHY U IIPAaBOTIOPSIKY;

IPEJCTaBIACHAS O COUMANBHBIX HOPMAax M IpaBHiIax MeEeXIIHYHOCTHBIX
OTHOLIEHHH B KOJJIEKTHBE;



FOTOBHOCTH K COBMECTHOH TBOPYECKOH MHEATENBHOCTH INpPH CO3NAHHH
y4eOHBIX IIPOSKTOB, PEIICHMH y4eGHBIX M MO3HABATEIBHDBIX 38Ja4, BEIIOJIHEHHH
XHMUYECKHUX DKCIIEpPHMEHTOB;

CIOCOGHOCTH MOHHMATh U INIPHHMMATE MOTHBEL HAMEpPEHHs, JIOTHKY U
4pPryMEHTBI ApYTUX NP aHAIIH3€e PasiUu4YHEIX BUIOB YUeOHOM NesTebHOCTH,

2) NaTPHOTHYECKOTO BOCHHTAHHS

IEHHOCTHOIO OTHOIICHMS K WCTOPHYECKOMY ¥ HAYYHOMY HACIEIUIO
OTEYECTBEHHOH XHUMUM;

YBAXCEHUS K MPOLECCY TBOPYECTBA B OONACTH TEOPHH M MPaKTHYECKOTro
NPUMEHCHUSA XMMUHM, OCO3HAHMA TOrO, YTO JOCTHIKEHHS HAYKH €CTh PEe3yNBTaT
JUIMTENIBHBIX  HAOMIOAEHMH, KPONOTIMBEIX  9KCIIEPUMEHTAIBHBIX IIOHCKOB,
IIOCTOSHHOI'C TPY/d YY&HBIX ¥ MIPAKTHKOB;

MHTEPECa M IIO3HABATENBHEIX MOTHBOB B IOMYYCHHH ¥ MOCIHEAYIOLIEM
aHaNu3e HHGOPMAIMH O NMEePeNOBBIX JOCTHKEHHIX COBDEMEHHOH OTeYecTBEHHOM
XUMUY;

3) AyXOBHO-HPABCTBEHHOTO BOCIIHTAHMS:

HPaBCTBEHHOI'O CO3HAHNS, THYECKOTO IOBEEHIIL,

CIIOCOOHOCTH OIICHMBATH CUTYALHH, CBSI3AHHEIE ¢ XUMHYESCKHMU ABIICHUSIMH,
¥ TIPHHMMATE OCO3HAHHBIE PEIISHUS, OPHEHTHUPYSCh HA MOPaNbHO-HPABCTBEHHbIE
HOPMEI ¥ UEHHOCTH;

TOTOBHOCTH OIICHMBATE CBOE NOBEACHHME M HOCTYNKH CBOMX TOBAPHUINEH C
TO3UIMH HPABCTBEHHBIX M IIPABOBHIX HOPM M OCO3HAHME TOCIENCTBHY ITHX
IIOCTYIIKOB,;

4) popmMHupOBaAHHS KYJALTYDLI 3X0POBBSI:

[IOHMMaHUs LEHHOCTEH 3740poBOro u GesomacHoro ofpasa IKu3HH,
HeOoOXOJHUMOCTH OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (M3UYECKOMY H
NCHXHYECKOMY 3/I0POBBIO;

cobmofenna npaBui Ge30IacCHOTO OOPAUICHHS C BEECTBAMH B OBITY,
MOBCEHEBHOHN JKH3HH H B TPYHOBOH JEATENbHOCTH;

[IOHMMAaHKWA LEHHOCTH TPaBHI HMHIUBHIYATLEHOIO M  KOJUIEKTHBHOIO
6e30MaCHOTO IOBEIEHNS B CHTYAIHAX, YIPOXKAIOIINX 3I0POBRIO U KU3IHHU JIOAEH;

OCO3HAHHS IIOCIEACTBUH ¥ HENPHSTHA BPEHBIX IPHBBIUEK (YIOTpebiIeHus
AIIKOTOJIsl, HAPKOTHKOB, KYPEeHH );

S) TPYAOBOT0 BOCHHTAHHNSNA:

KOMMYHHKaTHBHOH  KOMIETEHTHOCTH B  y4eOHO-HCCIIe[OBATeNbCKOMd
ACATENBHOCTH, OOIIECTBEHHO IOJNESHON, TBOPYeCKOM W HPYrMX  BHpmax
e TeIbHOCTH;

YCTaHOBKMA HA aKTHBHOE Yy4YacTHE B PEIUCHHH IPaKTHYECKHX 33714y
COLMANBHOM HAPABICHHOCTH (B PAMKAX CBOETO KIIACCA, IIIKOIBL);



HHTEpeca K IPaKTHYeCKOMY H3Y4eHHIO IpodeccHi pa3IndHOro poja, B TOM
YHCIIE HA OCHOBE IPUMEHEHHUA TIPeAMETHBIX 3HAHUH 110 XUMHH;

YBRIKEHUS K TPYY, JIOAAM TPyAa U Pe3yNbTaTaM TPYIOBOL IeATelLHOCTY;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HHIMBHAYAJIbHOM TpPacKTOPHH
obpaszoBanus, Oynymied npodeccHH W peanu3alyu COOCTBEHHBIX >KH3HEHHBIX
TUI2HOB ¢ yY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB H
notpebHOCTEN 00LIEeCTRa;

6) 3KOJIOrHYeCKOro BOCITHTAHUS

SKONOTHYECKH LEeCOO0PasHOro OTHOIUEHHUS K MPHPONe, KaKk HCTOYHHKY
CYIECTBOBAHMS KU3HU Ha 3eMIIE;

HOHUMAHHA I706aNbHOrO XapakTepa 3KOIOTHYECKHX NPOoONeM, BIHSHUS
SKOHOMHYECKUX IIPOIIECCOB HA COCTOAHHE NPUPOIHON B COLUANEHOM CPEMLI,

OCO3HAHHA HEOOXONMMOCTH HUCIIONE30BAHUS JOCTIUKEHHM XHMHMH JUId
pellesys BOIIPOCOB PalliOHaNBHOI0O IPHPOOTIONIE30BAHMS;

aKTUBHOTO HEIPHATHS JEHCTBMM, INPHMHOCALIUX Bpen OKpyrkaroiei
IPHPONHON Ccpelle, YMEHMS IIPOrHO3UPOBATH HEONATONPUSITHEIE 3KOIOIHYECKHE
IIOCTIEACTBUSA NIPEANPUHEMAEMBIX JeHCTBUH U MPeIOTBPAIIATE HX;

HaJIM4IKsl PasBUTOTO 3KOJOTHYECKOIO MEIIUICHHMS, SKOIOTHYECKOH KYIETYpH,
OMBITa JEATENBHOCTU SKOIOrHYECKOH HanpasileHHOCTH, yMEeHHUA
PYKOBOACTBOBATHECS MMM B II03HABATEIBHOH, KOMMYHHKATHBHOM ¥ COLMANBHOMN
NpaKTdKe, CIOOCOOHOCTH H YMEHHS AaKTHBHO IPOTHBOCTOATH HMIEOTOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOTO NO3HAHHMA:

chOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO Pa3sBHUTHS HAYKH M 001IecTBeHHOH MpaKTHKH,

TIOHUMAHUA CHOCUMQHKH XHMHHM KaK HayKd, OCO3HaHHMs €& poNH B
(QOpMHpOBaHHH PALHOHAIIBHOTO HAYYHOTO MBINDIEHKS, CO3JAHUE IIETOCTHOIO
IpeNcraBieHusa o0 OKpy’KalolleM MHUpe KaK O €OHHCTBE NPUPOMBL H 4YENOBeKa, B
[IO3HAHHWK TNPHPOMAHBEIX 3aKOHOMEPHOCTEM M perueHHH NnpobieM COXpaHeHws
IIPUPOJHOTO PABHOBECHS,

yOeXNEHHOCTH B 0CO0OH 3HAYMMOCTH XMMHH JUI1  COBPEMEHHOM
IUBUIN3ANUHA: B €€ TIyMaHUCTHYECKOW HaNpaBNeHHOCTH K BaXHOH pONH B
CO3/{aHMU HOBOH Ga3el MaTepHallbHOH KyJbTYPHI, PELIEHUH [MOGANBHEIX IpobieM
YCTOMYHBOTO PA3sBHTHA YEJIOBEUECTBA — CHIPBEBOM, DHEPrETHYECKOH, IMHIIEBOH H
SKOJIOTHYECKOH OEe30I1aCHOCTH, B Pa3BUTHH MENUIUHBI, O0OECIEUEHHH YCOBUL
YCHOCIIHOTO Tpyda M JKONOTrHM4ecKd KoM(OpTHOH IKU3HH KaXIOro 4YieHa
obecTna;

€CTeCTBCHHO-HAYYHOH TIPAMOTHOCTH: IIOHHMAHHS CYIIHOCTH METOJOB
[IO3HAHMSA, HCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOGHOCTH HCIIONL30BaTh



[IONyIaeMBIe SHAHUS UL aHanmn3a M O0bACHEHHS SBIEHUH OKpYKAIONIETO MHpa H
IPOUCXOIAIINX B HEM U3MEHEHMH, YMEHMs Aenarh 000CHOBaHHEBIE 3aKFOYEeHHS Ha
OCHOBE HAyYHHIX (GaKTOB M HMEIOIMXCA JaHHBIX ¢ Lefbio X10JIyYeHHs
JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO HCIOJb30BATh XUMHYECKHe 3HAHMS ISt
penreHus pobieM B pealbHbBIX SKH3HEHHBIX CHTYAIHIX;

MHTEpeCa K IIO3HAHMIO U MCCIIe[0BATENECKON AesITeNbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K  HENPEePHIBHOMY  0OpasoBaHHI0 u
caMo00pasoBaHmIo, K aKTHBHOMY IONYYCHHIO HOBEIX 3HAHUHM 110 XUMHUE B
COOTBETCTBHM C XXH3HEHHAIMH MOTPEOHOCTAMUY;

MHTEpeca K OCOOEHHOCTAM TPYAa B PasiM4HBIX cdepax IPOQECCHOHANBHOIH
JIesATENBHOCTH.

METAIIPEMETHBIE PE3YJILTATHI

MeranpeaMeTHble pe3yLTaThl OCBOSHUS YUeGHOro npeaMeTa «XUMHS» Ha
YPOBHE CcpeiHero ofuiero o6pa30BaHusa BKIIOYAIOT:

SHATUMBIE I (QOPMHPOBAHHS  MHPOBO33DEHHS  OOYYAOMUXCS
MEXUCIAILTHHAPHEbIE (MEXKTIPEAMETHBIEC) OOIIeHay HbIe TTOHITHS, OTpaXKaroIue
[eNOCTHOCTE HAyYHOH KAPTHMHBI MHPa H CHEUH(HKY METOHOB [IO3HAHMUS,
HCTIONE3YeMBIX B E€CTECTBEHHBIX HAYKaX (MaTepus, BEIIECTBO, SHEPIHS, SBIEHNE,
TIPoIece, CHCTeMa, HAYYHBIA (PaKT, IPHUHIKIL, TUIOTE3a, 3aKOHOMEPHOCTS, 3aKOH,
TCOPHA, HCCNENOBaHNe, HAaOFOIEH e, H3MEPEHIE, IKCIIEPHIMEHT | Jpyrue);

YHHBEpCanbHble yyeOHble NEHCTBHS (IO3HABAaTENbHEIE, KOMMYHHKATHBHEIE,

PEryNsSTUBHEIE), ofecrieunBaoIHe dopMupoBaHUe bYHKIHOHANTBHOM
IPaMOTHOCTH ¥ COLMAILHON KOMITETEHIMH 00YUarOIAXCsL;
CIIOCOOHOCTD 00 YyUarOIIIXCS HCIIONh30BaTh OCBOGHHBIE

MEXIUCIUITMHAPHBIE, MUPOBO33PEHIECKIE 3HAHUS M YHHBEPCANbHEIE yueGHbIe
ISHCTBHs B [I03HABATENBHOM M COLMATBHOM MIPAKTHKE.

MeranpenMeTHBle Pe3yNBTATEL OTPAXKAIOT OBJAJCHHE YHHBEPCANBHBIMHU
y4eOHBIMH  IIO3HABATENbHLIMH, KOMMYHHKATHBHBIMH U PETYIISITHBHBIMHA
TeHCTBHAMHA.

OBnagenue YHHBepCcabHbIMHA Y4eOHBIMH MO3HAaBaTeILHLIMHU
JXeHCTBHAMH:

1) 6azoBrpIe JOTHYECKHE HelicTBHS:

CAMOCTOATENBHO  (QOPMYJIHPOBATE  H aKTyaau3supoBars  Ipoliemy,
BCECTOPOHHE €€ pacCMaTpUBATE;

ONPEACIIATs LENH [NEATCIbHOCTH, 3alaBasi NapaMeTphl U KPHIEPHH WX
AOCTHKEHHSA, COOTHOCHTE PE3YIBTATE ASATEILHOCTH C TIOCTABIEHHBIME LSIIIMH,

HCIIONB30BATh NPH OCBOCHUH 3HAHHH IPHEMB! JIOTHYECKOTO MBIIICHHSI —
BBIAC/IAATE XapaKTEepHBIC NPHU3HAKH MOHATHN W YCTaHABIWBATE HX B3aHMOCB3E,



HCIIONB30BATh COOTBETCTBYIOIIUE MOHATUS AN OOBACHEHHUS OTHESNBHEIX (PAaKTOB U
SIBJICHHH;

BBLIOMpPATh OCHOBGHMS ¥ KDHTEPHU VLI KIIACCH(UKAIMA BEILIECTB M
XEMHYECKHUX peaKluii;

YCTaHABIMBATE NPHYMHHO-CIICACTBEHHEIE CBS3H MEXAY HM3y4aeMBIMU
SIBIICHUSAMH,

CTPOHUTE JIOTHYSCKHE pPacCyIeHHA (MHAYKTHUBHEBIE, JeIyKTHBHBIE, IO
AHAJIOTUM), BBIABIATE 3aKOHOMEPHOCTH W IPOTHBOPEUHS B paccMaTpuBaeMbBIX
ABIEHUSX, POPMYTUPOBATE BEIBOIE! U 3aKIIOUESHIS,

OPHUMEHATE B IIPOLECCe IMO3HAHMs, UCIONB3YEMbIE B XUMHH CUMBOJIHYECKHE
(3HAKOBBIE) MOTIENH, IPE0GPAa30BEIBATE MOENbHBIE IPEACTABICHNS — XAMUYECKULT
3HAK (CHMBON) SJIEMEHTa, XUMHYeckas (opMyIna, YPaBHEHHE XHUMHUECKOMH
peaKuuy — INpH pelleHuH y4eOHBIX MO3HABaTeNbHBIX W MPAaKTHYECKHX 3ajad,
IIPUMEHATH Ha3BaHHbIE MOZEIbHBIE IPSACTABICHHS Jisl BRLIBICHHS XapaKTepHbIX
IIPU3HAKOB M3y4YaeMbIX BEIIECTB ¥ XUMHUYESCKHX peaKiyi,

2) 6azoBbIe HCCIEOBATEIbCKHE NeCTBHA:

BJIa€Th OCHOBAMH METOJOB HAYYHOTO ITO3HAHUS BEIECTB M XHMMHYECKHX
peakiuii;

(bopMynpoBaTh HeIH U 3a7aYK HCCIETOBAHMKS, HCIONB30BATE IOCTABIEHHLIE
U CcaMOCTOSTEIbHO CHOPMYIHPOBAHHBIE BONPOCHI B KauecTBe WHCTPYMEHTA
TIO3HAHKSA ¥ OCHOBBL 1711 ()OPMUPOBAHHS THIIOTE3B! HO IIPOBEPKE IPAaBHILHOCTH
BBICKA3bIBAEMBIX CYKAEHUH;

BIaNeTh HABLIKAMHM CAMOCTOATENBHOIO IIAHHPOBAHHS W NIPOBEICHHS
YUCHHYECKHX 3KCICPHMEHTOB, COBEPLICHCTBOBATh YMEHUs HabMIONATh 3a XOIOM
Iponecca, CaMOCTOATENLHO IIPOTHO3UPOBATE €r0 Pe3yNbTaT, (OpMyIHpOBATH
00061IEHNS H BRIBOAE! OTHOCHTEIHHO JOCTOBEPHOCTH Pe3yAbTATOB UCCASTOBAHMS,
COCTaBNIATh OOOCHOBAHHBIH OTUET O TPOEIIAHHOMN pabore;

NpHOOpeTaTh ONBIT YYEHHYECKOH HCCIENOBATENBCKOH H IIPOEKTHOI
ACATENBHOCTH, TNPOABNIATE CIOCOOHOCTE M TOTOBHOCTE K CAMOCTOSTENHHOMY
IIOUCKY METOHOB pEUICHHS HNPaKkTUYeCKMX 3alad, NPUMEHEHHI0 pasIuYHbIX
METO/OB IO3HAHHS,

3) pabora ¢ undopmanueii:

OPHEHTHPOBATECA B  PAsNUYHBIX HCTOYHHKAX MHQopManuu (Hay4HO-
NONyJTIpHas IHTEpaTypa XUMHYECKOIO COXEpXKaHMs, CIpPaBOYHBIE MHOCOOHI,
pecypesr MHTepneTa), aHaNHM3UpoBaTh HHQOPMALIMIO Pa3fMYHLIX BHIOB H hopm
IpeacTaBIeHHUS], KPUTHYECKH OLICHHUBATE eé JOCTOBEPHOCTE 51
HENIPOTHUBOPEIHBOCTE;



(bopMyIMpOBATh 3aNpPOCEl M NPHMEHIThH PasiudHble METOALI MPH IIOUCKE 1
orbope wMH(popMauuKu, HeoOXOAMMOM [ BHITOAHEHMS YueOHBIX 3a1a4
OIIpeNeNEHHOTO THIIE,

IproOpeTaTh ONBIT HCIIONB30BaHHSA HHGOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHH U Pa3IMYHEIX TTOHCKOBLIX CHCTEM;

CaMOCTOSTENBHO  BBIOMpaTh  ONTHMAJBHYIO  (GOpMYy  IIpelcTaBlIeHMs
uHpopmanyu (CXeMsl, TpadyKy, JuarpaMMel, TAGIHLE], PUCYHKH K APYIHE);

HCIIONB30BaTh HAy4YHBIH A3BIK B Ka4yecTBE CcpelcTBa IpH paboTe ¢
XUMHYECKOH HHOpOpMalfelf: NOPHUMEHATh MeXmpeaMeTHele (dusudeckne u
MaTeMaTHYeCKKe) 3HAKU ¥ CHMBOJIBL, (hOPMyIbl, a06peBUaTyPEl, HOMEHKIIATYDY;

WCIIONB30BaTh M NpeoOpa3soBBIBATE 3HAKOBO-CHMBOJIIMYECKHE CPEJCTBA
HaTTSAHOCTH.

OBnaneHne yHHBEpCAIbHBIME KOMMYHHKATHBHBIMH AeHCTBHIMHI:

3a[1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXTaeMOH TeMbl B XOAe AUANIOra W/hmu
OUCKyCCHH,  BLICKA3BIBATH  HMOeH, (OPMYNHpPOBATh CBOH  IIPEANOKEHUA
OTHOCHTEJILHO BBITOMHEHHS [IPeIIOKEHHOM 38,131,

BBICTYNATh C Mpe3eHTalldel pe3ynbTaToB ITO3HABATENHHOM IeSTeNBHOCTH,
IIOJIYYE€HHBIX CaMOCTOATEILHO WM COBMECTHO CO CBEPCTHUKAMH IIPH BEUIOIHEHHUH
XHMHYECKOT0 SKCIIEpHMEHTA, IIPaKTUUecKoH paboTHl MO WCCIIECNOBAHHIO CBONCTR
M3y4aeMBIX BELIECTB, pealld3alud ydeOHOro Ipoekta U (hopMyIHpOBaTh BLIBOLEI
IO pe3ynbTaTaM IIPOBEASHHBIX HCCIIEIOBAaHHA IyTEM COINIACOBAHMS IIO3HMLHN B
xoze obcyxneHus U oOMeHa MHEHHSIMH,

OBnajenye yHHBePCAJIBHBIMHE PEryJSTHBHLIMH AeHCTBHAMH:

CaMOCTOATENBHO [IIAHMPOBAaTh U OCYILECTBISITH CBOIO II03HABATEIBLHYIO
AESTENbHOCTD, OmNpefessad e€ Lend M 3ajayd, KOHTPOJHMPOBaTH M II0 Mepe
HeOOXOUMOCTH KOPPEKTHPOBATh IpeIaraeMblil alropuT™M JAeHCTBHE mpu
BBIMONIHEHUM y4eOHBIX M HCCNeOBaTeNbCKUX 3a74a4, BHIOMpaTh Hambolee
sdexTuBHBI crioco6 HMX pelleHHs ¢ YyYETOM TOJNy4YeHMs HOBBIX 3HAHHH ©
BEIECTBAX W XHUMHUYECKUX PEaKITUIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH NesATENbHOCTU HAa OCHOBE CaMOaHAJIM3a
H CaMOOUEHKH.

NPEIJMETHBIE PE3VIIBTATHIL

10 KIIACC

IlpenveTtneie  pe3yneraThl ocBoeHMs Kypca «Opraduyeckas XHMHS»
OTpaXKaroT:

cOPMHMpPOBAaHHOCTE  IPEACTABIEHHN O XHMHYECKOH COCTaBILIIOIIe
CCTECTBCHHO-HAYYHONW KapTHHBE! MHUpa, POJHM XHMHH B IIO3HAHUU SBIEHHI



IPUPOAEL, B  (OPMHPOBAHWM MBIUUICHHS M KyJIBTYPHl JHYHOCTH, &
(byHKIHOHANBHON TPaMOTHOCTH, HeOGXOAMMOI i PEIIeHHS IPAKTHYECKHX 3844
¥ SKOJIOTMYeCKH OBOCHOBAHHOTO OTHOLUCHHS K CBOEMY 3MOPOBBIO H IPHPOIHOM
cpele;

BIaICHHE  CHCTEMOM  XMMHYECKMX  3HAHHM, KoTopasg  BKJIOYAET:
OCHOBOTIOJAralOlfe IIOHATHS (XMMHYECKHH 3IEMEHT, aroM, SIeKTPOHHAs
0001I04Ka aTOMa, MOIIEKYJIa, BAIEHTHOCTD, 3IeKTPOOTPHIATENBHOCTD, XUMHIeCKAs
CBA3b, CTPYKTypHast QopMyna (pasBEpHyTast M COKDAIIEHHAA), MOJB, MOJSIpHAS
Macca, MONAPHBIH 00BEM, yIepoaHbli ckener, QYHKIMOHANbHAS TIpyIa,
pajyKan, U30MEpHs, U30MEpBI, TOMOJIOTHYECKHH DA, TOMOJIOTH, YIJIEBOIOPOXEL,
KHCIOPOJ{ ¥ a30TCOACpIXKAIlNEe COCMHEHHUS, MOHOMEp, IONHMEpP, CTPYKTYPHOE
3BCHO, BBICOKOMOIICKY/IAPHBIC COCNMHEHHS); TEOPHH M 3aKOHBI (TEOPHSA CTPOSHMUS
opranuvecknx BemecTB A. M. ByTneposa, 3aKkoH coXpaHeHHs MacChl BEIIECTB);
3aKOHOMCPHOCTH, CHMBOJMYECKHH A3BIK XHMMMH;, MHPOBO33pEHYECKHE 3HAHMI,
JAeXalde B OCHOBE NOHHMMaHHA HPHYMHHOCTH W CHCTEMHOCTH XHMHYECKHX
SBICHUH, (AKTONOTHYECKHE CBEJEHHs O CBOMCTBAX, COCTaBE, NONYYECHWH W
0e30macHOM HCIIONBE30BAHHM BAXKHEHIIMX OPraHMYECKHX BEIIECTB B OpITY W
IPaKTHYECKOH ASATENBHOCTH YeI0BeKa;

C)OPMUPOBAHHOCTE YMEHHI{ BEHIBIATE XApaKTepHBIE [PU3HAKH TOHATHIE,
yCTaHaBNUBaTh WX B3aHUMOCBA3b, MCIIONB30BaTh COOTBETCTBYIOINUE IIOHSTUS HpH
OIIHCaHUH COCTaBa, CTPOSHUS U NPEBPAIlCHHH OPraHuYeCcKUX COeAMHECHHIL,

CPOPMHPOBAHHOCTD YMEHMH HCIIOIB30BATE XUMHYECKYIO CHMBOIUKY UL
COCTaBICHUA MONEKYNAPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, COKpaiuEHHOH)
(QOpMyn  OpraHHYeCKMX BEHIECTB H YPaBHEHHN XHMHYECKHX peaxkuui,
H3rOTABNUBATE MOJEIH MONCKYJI OPraHHYEeCKMX BEIIeCTB AN MILIIOCTPAlMH HX
XUMHUYECKOTO U [IPOCTPAHCTBEHHOTO CTPOESHHS;

COPMUPOBAHHOCTE YMEHUMH YCTAHABIMBATE TIPUHANIEKHOCTS H3YIEHHBIX
OPTraHHTIECKHX BEIIECTB II0 HX COCTABY M CTPOGHMIO K ONPENeIEHHOMY
KJacCy/TpyIie CoefuHeHn (yrIeBOHOPOMIBL, KHCIOPOX H a30TCO/IepIKalIne
COCAHHEHHA, BBICOKOMOJIEKYJAPHBIE COEOWHEHHA), OaBaTh HM Ha3BaHHS 10
cucremaTuyeckor Homenknarype (IUPAC), a Taike NpUBOAMTL TPUBHAIBHEIE
Ha3BaHHi OTHCJBHBIX OPraHHUYECKHX BEIIeCTB (3THIIEH, NpPOIMJIEH, AlEeTHICH,
STUJICHTTIHKONG, IIMLUCPHH, $eHon, GopManbierul, aleTaNbaeriy, MypaBbHHAs
KHCIIOTa, YKCYCHad KHCI0Ta, ONEMHOBAst KHCIIOTa, CTeapUHOBas KHUCIOTa, ITI0K034,
(GpyKTO3a, KpaxMall, HeJUTION03a, MIHIHH);

chOpPMUPOBAHHOCTE yMEHMS ONpEReNaTh BUALI XUMHYECKOW CBI3H B
OpraHH4ECKMX COCAMHEHHIX (OAMHAPHEIE H KPAaTHEIE);



COPMHUPOBAHHOCTE YMEHHS IPHMEHSTH IIONOXEHHS TEOPHH CTPOEHES
opraBu4eckux BemlecTs A. M. byTneposa s 06bsicHeHMs 3aBHCHMOCTH CBOCTB
BEILECTB OT MX COCTaBA H CTPOCHHA; 3aKOH COXPAHEHHS MACCEI BELIECTB;

COPMHPOBAHHOCTE ~ yMEHMH  XapaKTepH30BATH  COCTaB,  CTpOEHHE,
(usudecKue U XUMHUYECKHE CBOWCTBA THIMYHBIX IPEACTABHTENEH DPasiIHdHBIX
KJIaCCOB OPTaHHYECKHX BELIECTB (METaH, 3TaH, JSTHIEH, NPONH/IEH, AleTHIICH,
6yramuen-1,3, merunbyranuen-1,3, GeH30N, METaHON, 3TAHON, ITHICHIIMKOID,
TIHIEPHH, (DEHON, aleTanbleruy, MypaBbHHAS M YKCYCHAas KHCIIOTHI, IVIFOKO3a,
KpaxMal, LeJIk0J103a, aMHHOYKCYCHAA KHMCIO0Ta), HILIFOCTPHPOBATE IEHETHYECKYIO
CBA3b MEXIY HHMHU YPABHEHUAMH COOTBETCTBYIOIIHX XUMHYECKHX DPeakiuil ¢
HCTIONB30BAHUEM CTPYKTYPHEIX (JOPMYIL;

CPOPMUPOBAHHOCTE yMEHHS XapakTePH30BaTh HCTOYHHEKU YITEBOZOPOIHOIO
CHIpbs  (He(Th, NpPUPOAHBIA ra3, yroib), CHOCOBLI MX NepepaGoTKH U
NpaKkTHYECKOe IPUMEHEHHE IPOAYKTOB epepaboTKH;

CHOPMHPOBAHHOCTh YMEHHM NPOBOAUTH BBEIUUCICHHS 10 XUMHIECKHM
YpaBHEHHAM (Maccel, 06BEMa, KOMMYECTBa HCXOJHOIO BEIIECTBA MK IIPOIYKTa
peakliiy IO M3BECTHBIM Macce, 00BEMY, KONHYECTBY OJHOIO M3 HCXOTHBIX
BEIECTB WK IPOTYKTOB PEaKIHH);

C(hOpMHPOBAaHHOCTh YMEHHH BIAIET: CHCTEMOH 3HaHWHE 06 OCHOBHBEIX
METOJiaX HAy4HOI'O ITO3HaHHs, UCIONL3yEeMBIX B XUMUH [IPH M3YYCHHH BEIIECTB U
XUMHHECKUX SBICHUH (Habironenune, H3MepeHHe, SKCIEPUMEHT, MOIEIMPOBaHHe),
HCIIONB30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHHA [UI1 TPHHATHS pENIeHHi B
KOHKDETHBIX JKH3HEHHBLIX CHTYallHAX, CBSI3aHHBEIX C BEIIECTBAMM MW UX
IpUMEHEeHHEM;

c(OPMHPOBAHHOCTD YMEHUH COBIIONATE IpaBUia IOTE30BaHMI XHMHUYECKOHN
IIOCYynod W JiabopartopHeIM 0GOpYIOBaHHEM, a TakXe IpaBwia obpalleHHI ¢
BEIECTBAMH B COOTBETCTBHM ¢ MHCTPYKIMAMH IO BBITONHEHHIO 1a00paTOPHBIX
XMMIYECKHUX OIMBITOB;

CHOPMHPOBAHHOCTD YMEHHH IUIAHMPOBATE ¥ BBIIONHATE XUMHYECKHH
SKCIIEPHMEHT (TIPEBPALICHHs OPTaHWYECKHX BELUECTB IPY HArPeBaHHH, TTONyYeH e
STUNICHA M M3Y4EHHME €ro CBOMCTB, KAa4eCTBEHHBIE DEAKIUH OPraHHYEeCKUX
BEIIECTB, NEHATypals OeNKOB NPH HArpeBaHHH, LIBETHBIE Peakidu GeNKoB) B
COOTBETCTBMM C IpaBUlaMM TEeXHHKH O0€30IIaCHOCTH MpH OOpAaleHHH ¢
BEIECTBAMH U JIa0OPAaTOPHEIM O0OPY/IOBAHUEM, NPENCTABIAT pE3yJbTAThI
XMMHYECKOTO JKCIIEpUMEHTA B (JOpPME 3alMCH ypaBHEHHN COOTBETCTBYIOIIMX
peakiui ¥ GOpMyTHPOBATH BEIBOJSI HA OCHOBE 3THX PE3yJbTATOB;

cOPMHUPOBAHHOCTE YMEHHH KPUTHYECKH aHATH3MPOBATH XHMHUYECKYIO
MHOOPMAIWIO, IIONy4aeMyI0 ¥3 pasHBIX HMCTOYHHMKOB (CPENCTBA MACCOBOM
wHpopManuu, IHTepHeT U APYTHX);



c@opMHpOBaHHOCT,  yMeHHH  coOJIOHaTs  MpaBuiia  SKOJOIMYEeCKH
nenecoo0pasHore noBeleHusT B OBITY M TPYIOBOH [NESTENBHOCTH B IENsX
COXPaHEHHs CBOEr0 3/0POBbS U OKPYXAIOWleH NPHpPONHOH Cpembl, 0CO3HABaTh
OIIACHOCTH BO3JICUCTBUSA HA JKUBHIE OPraHH3MBI OIPEACIEHHBIX OpPraHHYeCKHX
BEILECTB, IMOHMMAas cMbIc) rnokaszatens [1JK, nmoscHsTe Ha mpuMepax CIIOCOOB
YMEHBIIEHHS H IIPeJOTBPAIlleHUs MX BPEeZHOTO BO3AEHCTBHMS HA OpPraHusM
YEeIOBEKaE;

A7 o0yYarolMXesi ¢ OrpPaHUUYEHHLIMY BO3MOXHOCTSMH 3JOPOBBS: YMEHHE
IIPUMEHATh 3HaHWsL 00 OCHOBHBIX IOCTYIHBIX METOJAX ITO3HAHHS BEINECTE H
XUMHYECKHX SBIEHIH;

ANnA cIenblX M ClabOBHIAMNMX OOYYArOIIUXCH: YMEHME WMCIOJb30BaTh
PeNBeQHO-TOUEUHYIO CHCTeMY 0003Hauenui JI. Bpaiing ms 3amucH XMMHUUIEeCKHX

dopmy.
11 KJIACC

IlpepmertHBle pesyneTaThl OCBOeHHA Kypca «OOIlas ¥ HeOpraHUYecKas
XUMUS» OTPaXKaIoT:

cOPMUPOBAHHOCT, IIPEJICTABICHHH: O XUMHWYECKOH COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHONH KapTUHBEl MHpa, pPOJAH XHMHU B IIO3HAHUM SIBICHHH
OpUpofsl, B (OPMUPOBAHUM MBIIUIEHHS M KYJIBTYPBl JHYHOCTH, €&
GbyHKITHOHANBHOH IPaMOTHOCTH, He0OXO0MUMOM IS PellleHus TIPaKTHIECKHX 38124
U JKONOTHYecky OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3HOPOBBIO U IPUPOSHOMH
cpene;

BIAJEHHE  CHCTEMOM  XHMUYECKUX  3HaHuil, KOTOpasg  BKIIOYAeT:
OCHOBOIIONArarolye MOHATHA (XMMHYECKHMH 3JIeMeHT, aToM, H30TOI, S-, p-, d-
JNEeKTPOHHBIE OPOUTANIH aTOMOB, HOH, MOJIEKYJa, MOIb, MOJSPHEIH 00BEM,
BAJIEHTHOCTD, 3J1€KTPOOTPUIATEABHOCTE, CTENIEHb OKUCIEHHUs, XUMHIEeCKas CBA3b
(xoBaJIEeHTHAas, HOHHAs, METANIHYECKas!, BOJOPOAHA), KpHCTAIUTHIeCcKasd PeIéTKa,
THIBI  XHMHYECKHX  PEeakUWH, pacTBOp, JNEKTPONMTHEI,  HESJIEKTPOJIUTEI,
JIEKTPOJIMTHYECKAS JUCCOLMALIHSA, OKHCIHTENIb, BOCCTAHOBHTENb, CKOPOCTh
XUMHMYECKOM peakuuy, XMMHYecKkoe DaBHOBECHE); TEOpPHH M 3aKOHBI (Teopus
SIEKTPONUTHYECKOH Iucconuanuu, nepuonuyeckuit saxon . M. Menpeneesa,
3aKOH COXPaHEHHs MacChl BEILECTB, 3aKOH COXPAHEHHUS U IPEBpAIlCHUS YHEPTrHUH
IIpH XHMHYECKHX peakIMgx), 3aKOHOMEPHOCTH, CHMBONWYECKHE S3BIK XMMHH,
MHPOBO33PEHYECKUE 3HAHMA, JEKAl[Ue B OCHOBE ITOHHMMAaHHS TIPHYNHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SBIICHHH, (aKTOIOTHYECKHE CBEACHHS O CBOMCTBax,
COCTaBe, IOJYYCHUH U 0e30IIacHOM HCIIONB30BAHUH BAXKHEHIINX HEOPTaHHMECKHX
BEILECTB B OBITY U IIPaKTHUECKOMH JEeATEIEHOCTH YelIOBEKa,



chopMUpPOBaHHOCTE YMEHHI BEIABIATH XapaKTepHBIE MPHU3HAKH IOHATHH,
YCTAHABIMBATE UX B3aMMOCBS3b, MCIONBE30BaTh COOTBETCTBYIOIHE ITOHATHS IIPH
ONHCAHHH HEOPTaHHYECKUX BEIIECTB U UX IIpeRpalieHuH;

c(POPMHPOBAHHOCT, YMEHHMH HCIOJIb30BATh XHMHYECKYI0 CHMBOJHUKY IS
COCTaBIEHHS (QOpMYyNT BeIleCTB ¢ YPaBHEHHH  XMMHYECKHUX  peaKIwif,
cucremarudeckyro someHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAETBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YIVIGKHCNBIH ras, aMMHak, TraméHas
W3BECTh, HeramEHas M3BeCTb, MUTHEBAs COMa, IMPHUT U APYTHE);

c(pOpMHPOBAHHOCTH YMEHUH OTIPEAENITE BaJIEHTHOCTD M CTEIIeHE OKHUCIIEHHM
XHUMHYECKHUX DJIEMEHTOB B COSNUHEHUSIX Pa3HYHOTO COCTaBa, BHJ XMMHYECKOH
CBsI3H (KOBaJICHTHAS, HOHHAs, METAJUTHYECKAs, BOAOPOHAN) B COSAUHEHHSIX, THII
KPHCTAINIHYECKOH DPEIIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJEKynspHad,
HOHHAs1, METAJUIMYECKAas), XapaKTep Cpellbl B BOOHBIX PACTBOPaX HEOPraHHYECKHX
COeTUHEHHH,

chOpMHPOBAHHOCTE YMEHHH YCTaHABIIHBATE NPUHAIIEKHOCTD
HEOpPraHHYEeCKUX BELIECTB MO HMX COCTaBy K ONpemenéHHOMY KJIacCy/TpyIine
COEUHEHHH (IIPOCTHIe BEIEeCTBAa — METAIBl ¥ HEMETANUIbl, OKCHJIbI, OCHOBAHHA,
KHCIIOTHL, aM(POTEpHEBIe THAPOKCUIBI, COJIH);

copMUPOBAHHOCTh YMEHHH PACKPBIBATL CMBICH MEPHOAHYECKOro 3akoHa JI.
. Menneneesa u 1eMOHCTPHPOBATE €r0 CHCTEMATH3HPYIOIIYIO, OOBACHHTESILHYIO
U IIPOTHOCTHYECKYIO (DYHKIMH;

chOpMUPOBAHHOCTE YMEHHMH XapaKTepu30BaTh OIIEKTPOHHOE CTPOSHHE
aTOMOB XHMHYECKHX 51eMeHTOB |—-4 mnepuonoB Ilepuonuyeckodl CHUCTEMEI
xpMudeckux osiaeMentoB [ M. Menneneesa, HCIIONb3ysd NOHATUS «Ss-, p-, d-
AMEKTPOHHEIE opbutamuy, «9HepreTHIecKHe YPOBHIY, OOBSICHATE
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB H HX COeIMHEeHUt
10 nepyoaaM M rpynnaM Ileproamueckoil CHCTEMBI XUMHYECKHX 3neMeHToB JI, U,
Menneneesa;

chOPMHPOBAHHOCTh ~yYMEHHM  XapaKTepH3oBaTh (ONMUCEIBATH)  OOLIHe
XUMHYECKHE CBOMCTBA HEOPraHWYEeCKHUX  BEIECTB  pPa3NIMYHBIX  KJI4CCOB,
IOATBEPKIATE CYLIECTBOBAHHE T'CHETHYECCKOHM CBS3W MEKAY HEeOPraHHYeCKHMH
BEIIECTBAMH ¢ TIOMOILBIO YPABHEHHH COOTBETCTBYIOIIHX XUMHUSCKUX PeaKIIHii;

COPMHPOBAHHOCTE YMEHMS KIacCH(DUIIMPOBATE XUMHUYECKHE DPEaKIHH II0
PasIHUHBIM TpH3HaKaM (YHMCILy M COCTaBy pPearupyIOHIMX BEINECTB, TEIUIOBOMY
aQdexTy peakIu, U3MEHEHUIO CTEIICHEH OKHCICHHS BIIEMEHTOB, 0OPaTHMOCTH
PeaKknuy, yYacTHIO KaTaliu3aTopa);

COPMHUPOBAHHOCTE YMEHHUH COCTaBIATH YPABHEHHS DPEaKIMi pa3IHYHBIX
THIIOB, IIOJIHBIE M COKpAIlEHHBIC YPaBHEHHs Peakuuii HOHHOTO 0OOMEHa, YYHUTHIBAS
YCIIOBHSL, IPH KOTOPBIX 3TH PEaKIlHy HIYT O KOHIE;



COPMHUPOBAHHOCTE  YMEHMH IIPOBONMTD DPEaKIuH, IOTBEPIKIAIOLINE
Ka4eCTBCHHBIH COCTAB pasIMYHBIX HEOPraHUYECKUX BEIUECTB, pPacIIO3HABATEH
OIILITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOMHBIX PACTBOPAX HEOPraHUIecKHX
BEILECTB,;

COPMHPOBAHHOCTD  YMEHMI  pacKpBIBATh CYIIHOCTD  OKHCITHTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEaKIMi IOCPENCTBOM COCTABIICHHS 3JIEKTPOHHOrO GanaHca
3THUX peaKumi;

chOPMUPOBAHHOCTE YMEHHUH OOBICHSTH 3aBUCHMOCTE CKOPOCTH XUMHYECKOH
PeaKiuK OT PasNnHYHbIX (aKTOPOB; XapaKTep CMELICHHS XHMHUYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Boszaelicreua (npuauun Jle llatenne);

CQOPMHPOBAHHOCTE yYMEHHI XapaKTepPH30BaTh XHUMHUECKHE IIPOIECCHI,
JIEXKAINKHE B OCHOBE NPOMEIIIIICHHOIO MONYYEHHS CEPHOM KHCIOTHI, aMMHaKa, a
TaKxke CHOPMUPOBAHHOCTE MPEICTABICHUH 06 OOUMX HAYYHBIX NPHHIHEIAX H
9KOJIOTHYECKHX TIPOOIeMaxX XUMHUYECKOTO IPOH3BOCTBA;

COPMHPOBAHHOCTE YMEHUM TPOBOAWTH BEIYHCIEHHS C HCIIONb30BAHHEM
NOHATHSA «MaccoBasg JOJA BEIIECTBA B pacTBOpe», 00BEMHBIX OTHOIIEHMI ra3oB
IpH XHMHYECKHX PeaKLMIX, MacChl BEIIECTBA UM 00BEMA ra30B [0 M3BECTHOMY
KOIMIECTBY BEIUESCTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOLIMX B peaKIHdH
BEILECTB, TEIUIOBOIO 3(deKTa peaki[My Ha OCHOBE 32KOHOB COXPAHEHHS MACCHI
BEIECTB, NPEBPALIEHNS U COXPAHEHHS DHEPTHH;

ChOpMUPOBaHHOCTE YMEHMH COBMIONATE MPaBMIId [IONB30BAHHS XHMUUECKOH
nocyno#l u ynaboparopHsiM 06OpyIOBaHHEM, a TakKe IpaBuia oOpallleHHS C
BEIIECTBAMH B COOTBETCTBHM ¢ MHCTPYKIMAMH IIO BBIIOIHEHHIO NTaGOPATOPHEIX
XHMHYECKUX OIIBITOR;

CHOPMHUPOBAHHOCTE YMEHHUH I[UIAHWPOBATE M  BHITONHATE XHUMHYECKHH
BKCIIePUMEHT (Pa3iOKeHHE IEPOKCHAA BOJOPOAA B NPHUCYTCTBHH KaTajlH3aTopa,
OIIPENENIEHHe CPeABl PAacTBOPOB BEIECTB C IIOMOINBI0  YHUBEPCAIBHOTO
HHAWKATOPA, BIWSIHUE Pa3siMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOH PEaKiym,
peaxnuy MOHHOrO oOMeHa, KadeCTBeHHBIE PEakKlMy Ha Cyibdar-, KapOoHaT- u
XJIOpHA-aHUOHBI, HA KATHOH aMMOHHS, PELIeHHe SKCHEPHMEHTAILHEIX 33734 II0
TeMaM «Metamiey u «HemeTamme»y) B COOTBETCTBHM ¢ IpaBHIAMH TEXHHKH
GesoracnocTu Tpy 06paleHnK ¢ BEIECTBAME U JJa60PaTOPHEIM 060PYLOBaHHEM,
IPENCTABIATE PE3YNBTATHl XUMHUYECKOIO 3KCIEPUMEHTa B (OpMe 3ammcH
YPaBHEHHM COOTBETCTBYIOLIMX peakuuil U (HOpMyJHPOBATH BHIBONEI HA OCHOBE
3THX PE3yNBTATOB;

COPMHUPOBAHHOCTh yYMEHMI KPHTHYECKH aHAIM3HPOBATH XUMHYECKYIO
MHQOPMALIHIO, TONYYaeMyK M3 pasHEIX MWCTOYHHKOB (CPEACTBA MAacCOBOH
KOMMyHHKaluy, MuTepHeT U apyrux);



CHOPMHPOBaHHOCTE ~ YMEHHM  CcOGMIOAaTh  NpaBHNa  JKOJNOIHYECKH
IIeIecO00Pa3sHOT0 IOBeNeHHsT B OBITY ¥ TPYAOBOM NEATENBHOCTH B IEIAX
COXpaHEHHsI CBOEro 3[0POBbS M OKPYKAIOLIEH NPHPONHOH Cpenbl, OCO3HaBaTh
ONIACHOCTH BO3AEHCTBHS HA KHUBbIe OPraHH3MEI ONpeHe/IEHHBIX BEIEeCTB, IIOHUMAs
cMmeIcn mokasarens I[IJIK, moscHAT: Ha npuMepax crmocoObl YMEHBIIEHHS H
IIPEeTOTBPAIICHH HX BPeIHOIO BO3ASHCTBUS Ha OPTraHU3M YeIOBEKa,;

st 00yYaroImuxXes ¢ OTPaHHUYECHHBIME BO3MOXHOCTSIME 3[0POBbSL: YMEHHUE
IPYMEHATE 3HAaHHA 06 OCHOBHBIX NOCTYIHBIX METOAAX IO3HAHWS BEINECTE W
XUMHUUECKHUX SIBISHMIH;

IS ClenblXx M cIaGoBHAAIMX OOYYAIOIIMXCS: YMEHHE HCIIONb30BaTh
penbepHO-TOUSHYHYIO cucTeMy oGo3naueHuit JI. Bpaling Ui 3alHcH XHMHYECKUX

dopmyuL.
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INEeKTPOHHEBIC pecypibt

OTKpBITLIR Koanemic: Xummua

College.ru — MHTEPHET-NPCEKT 415 AMCTaHUMOMHOM NOArOTOBKM K cnade EMD, Anpec
caltra: http://college.ru/himiva/

MopTan hyuaaMenTansHore XumMmryeckoro obpazosadyun Poccui
Anpec caiita: hitp://www.chemnet.ry

Tazera "Xumua" usatenscroro aoMa 1-ro ceHTadpa. CalT “S8 uay Ha YPoK XMMuK®,
MaTepuansl K YPOKY.

Agpec cairta: http://him. 1september.ru

Poccuiickuii o6ieoBpazosaTentHelii nopran
Anpec caitta: http://experiment.edu.ru

Xumua ans Bcex: WUTIOCTPUPOBaHHLIC MaTepualisl o oS1el, oprasuyecioli v
HeOoRIraHMYeCKOR XMMUN

Anpec caira: htip://school-sector.relarn.ru/nsm/

Wypuan "Xumus n HluzHo - XXT ger”
Anpec calira: hitp://www.hij.ru

VuebHuK xuMun

Beaywwit [, M. JKunun. bonee cTa BUASO3AMMCEN 3KCNEPUMEHTOB C YPOKOB, BOSMOMHOCTL
pasMellaTh CBOM MaTeprantl a Talke 00CyAaTs 1 KOMMEHTUPOBATL UyKKe. YA0BHLI nouck
MaTEPWaN0s No WiOYeBLIM cnosam (0Snaky Teros).

Anpec ca¥ita: hitp://my.mail.ru/community/chem-texthook/

Mup xumnn

Ha canTe: KpaTKuid Kypc Xumim, Brorpadvin XuMMKos, CTaTel, BEWECTBA, ONbITLY, My3eil.
OBnacTv XmMumn: OpraHnyeckasn, aHaNUTIHECKas, IKOXMMIUS, HEPTEXUMUS, TEPMOXIAMIAS,

Agpec caiita: hitp://chemistry.narod.ry

BupTtyaibdas Xumiueckasn LWkona

BupTyansHas Xumpuueckasi LLIKORA - MHTEPaKTUBHOE NPOAO/MKEHKWE CTaTUUECKOTO CaiTa
BrpTtyansHoi Xumuueckold Lkonbsl! Caatoume EM3 u MUA, yHaCTHYKM ONUMNMaA W BCe 6e3
OrpaHUHEHNS UHTEPECYIOWKECS OfIbITAMW, METOAWKON W NENarornKoi MOoryT uaydath
MaTepuar, pewaTe TEMITUUYSCKME TECTDI, 3a4aBaTk BOMNPOCh!, NOCEILATs OHaMH-
BUEONEKUKM 1 KOHCYNETUPOBATLCH Y BLIAIOWMXCS CHEUManicTos!

Appec caitta: hitp://him-school.ru

EpuHan xonnexkymus undpossiX o6pazosaTets bl BeCypCos
Aapec calrra: hitp://school-collection.edu.ru

DepepanbHbIA LEHTP nHgopMaLoHHo-o6pasoBaTenbHbIX pecypcos (OLVIOR)
Apnpec catTa: http://fdor.edu.ru




