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MOACHHUTEJBHASA 3ANTHCKA

[Tporpamma no XWUMHH Ha YpOBHE cpejaHero odmero obpa3oBaHHA
paszpaborana Ha ocHoee PepepansHoro 3akoHa ot 29.12.2012 Ne 273-@3 «06
obpasosanun B Poccuiickoit ®enepanmuy, TpeboBanmii K pe3yibrataM 0CBOCHUS
(enepanibHoil  00pazoBaTeNLHON NporpaMMbl  cpeiaHero oduero obpasoBaHus
(®OIT  COO), mnpexacrasnenHeix B (DegepankHOM — rocyJapcTBEHHOM
obpazoBarensHoM crapgapre COO, ¢ yuérom Konnenumnm npenozaBaHus
yuebHoro npejamera «Xumua» B oOpasoBarellbHbBIX opranmsaumsx Poccuiickoii
Menepaliy, peanu3ylOIMIMX  OCHOBHbie 00pa3zoBarelibHbBIE  MPOrpaMMel, H
OCHOBHBIX nonoxkeHuit «Ctparerun pa3BuTHs BocnuTaHus B PoccHiickoii
@enepanun Ha nepuoa no 2025 roma» (Pacnopsxenne [lpaBurenscrea PO or
29.05. 2015 Ne 996 - p.).

OcHoBy noaxoa0B K pa3paboTKe NporpaMmbl MO0 XHMHH, K ONpPEIEIeHHID
o0uieil crpareruy oOy4eHus, BOCIHTAHMSA 1 Pa3sBUTHA 00yHAIOLIMXCH CPEACTBAMM
yuedHoro npeamera «Xumusa» juisg 10-11 knaccos Ha Da30BOM ypoOBHE COCTaBHIIH
koHUuenTyaiabHbie nonoxkeHnua ®I'OC COO o B3auMo0OyCIOBIEHHOCTH LTI,
COJIEp/Kannd, pesyiabTaToR o0ydeHHs M TpeOOBaHMI K YPOBHIO TOAIOTOBKH
BBITYCKHHKOB.

XHMHYECKOE oOpazoBanue, noay4aeMoe BBITYCKHHKAMH
00meodpa3oBaTebHON  OpraHu3aliy, SBIAETCH HEOThEMIIEMOH 4YacThH HX
obOpazoBanHocTH. OHO  CIOYKHT  3aBEpUIAONIMM  JTANOM  pealu3aluHl  Ha
COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KJIOYEBLIX HEHHOCTEH, NPHCYIIHX
LHEeJOCTHOH CHCTEME XHMHYecKoro oOpa3oBaHHMs. DTH LEHHOCTH Kacawres
MO3HAHUA 3AKOHOB NPHPOALL, POPMHPOBAHHA MHPOBO33PEHUA W 00LIEH KyILTYDbI
YelOBEKA, A TaKAKe OKOJNOrHYeckH O0DOCHOBAHHOIO OTHOUIEHHS K CBOEMY
3M0POBBI0 M NPHPOAHOH cpeme. Peammsyerca xummudeckoe oOpasoBaHue
oOyuaronuxcs Ha yposHe cpentero obulero obpaszoBaHus cpeacTsamu yyedHoro
npeameTa «XHMHA», CONEpXKaHHE M TMOCTPOEHHE KOTOPOro OIpeleieHbl B
MPOrpaMMe [0 XHMHH C© Y4ETOM cretH()uku HayKd XUMHH, €€ 3Ha4YeHHS B
MO3HAHMM NPHUPOJILEI U B MarepHanbHOH KM3HK olllecTea, a rTakke ¢ yuéroMm
o0mMX 1enell W MPHHIMIOB, XapakTEPH3VIOUINX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeHero odero odbpaszosanus B Poccuiickoil ®epepanuu.

XHUMHA Kak 3]IeMEeHT CHCTeMBl eCTECTBEHHBLIX HAYK HIrpaer oco0VI0 poib B
COBPEMEHHOH LMBHIM3ALMH, B CO31aHUH HOBOH 0aszbl MaTepHanbHON KyILTYPHI.
Ona BHOCHT cBOH BKJIajA B (DOPMHPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILIEHHS,
B CO3JAHHE LCIOCTHOrO MPEJICTaBICHHA 00 OKPYKAIOUIEM MHPE KaK O €IHHCTBE
MPHPO/ILI M YeloBEKa, KOTOpoe (POpMUPYETCs B XMMHM HA OCHOBE NMOHHUMAaHHS
BEILIECTBEHHOrO COCTABA OKPYKAKOLIEr0 MHpPA, OCOZHAHHS B3aHMOCBA3H MEMKIY
CTPOCHMEM BEIIECTB, MX CBOICTBAMM H BO3MOKHBIMH 001aCTAMM MPHMEHCHHNA.



Tecno B3auMoAEHCTBYS € JPYTMMM €CTECTBEHHBIMH HayKamH, XHMUs cTaja
HEOThEMIEMOH YACThIO MHPDBGﬁ KYIbTYPhBI, HEDﬁKD,E[HMh]M YCIIOBHEM YCIICIIHOIO
TPYOad H AHIHH Ka&I0T0e HICHA DGI.HEETBH, CDBPEMCHHHH XHMHA KdK HayKa
CO3M/laTellbHas, Kak HayKa BBICOKHX TEXHOJIOMWIl HanpaeieHa Ha peleHue
r100anbHbIX H}}DEHEM }’CTDﬁ‘iHBDI‘G PAZBHTHA YCIOBCHCCTBA — CLI]JLEBDﬁ..
IHEPreTHYECKOH, MUIIEBOIH, IKOJIOIHYECKOH De3011aCHOCTH W OXPaHbl 3/10POBL.

B cootBeTcTBHH C DGLI.IHMH HeiaMH W NpHHOWUOAMHE CpedHETo DEH.EEI"D
oOpazosanus copepxanue npeaMera «Xumusa» (10-11 knaccel, 6a3oBbIii ypoBeHb
H3YYEHHs) OPHEHTHPOBAHO MPEHUMYILECTBEHHO Ha ODMIEKYILTYPHYHO MOANOTOBKY
oOyuaronuxcsa, HEOOXOAUMYWD MM An8  BeIpabOTKM  MHPOBO33PEHUECKHX
OPHEHTHPOB, YCHEIIHOI0 BKIIOYEHMS B KH3HL  COUMYMa, TIPOJAOIKEHHA
Dﬁpﬂ?ﬂBﬂHHﬂ B pasziIMYHEIX o0nacTax, He CBA3AHHBIX HEMOCPEIACTBEHHO C XHMHEH.

CocTapasiommMu - npeaMera  «XuMHs»  SBISIOTCA  0a3oBble  Kypebl —
«Opranndeckass Xxumusa» W «OO0mWas W HeopraHuveckas XUMHsD, OCHOBHBIM
KOMIIOHCHTOM COOCPMHAHHA KOTOPBIX ABIANYTCA OCHOBBI DazoBoii HaVEKH CHCTCMA
3HAHWI 110 HEOPraHWYecKoH XMMHH (¢ BKIIOYEHHEM 3HAHHI H3 o0uIeH XUMHH) H
(]pl“aHH‘[ECKGﬁ XHUMHH. '-I-"D}]MHPGBE’[HHE ,II,EIHHDﬁ CHUCTEMBI 3HAHHI MNpH H3YYCHHH
nmpeamMeTa  00eCeuyMBACT BO3MOMKHOCTH PACCMOTPEHHA BCEro MHOTO0Opazus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB H TEOPHIT XHMHH.

Crpykrypa coaepxanus KypcoB — «Opranudeckas xuMmus» u «O0mas u
HeopraHuyeckas Xumus» chopmMHpoBaHa B HporpaMme Mo XHMHUM HA OCHOBE
CHCTEMHOI®C Moaxoda K H3IYHCHHR }”—IEEHDFD MaATEpHala H Dﬁ}’CﬂGBHEHa
HCTOPHYCCKH 000CHOBAHHBIM PaszsBHTHCM SHAHUWH Ha oIl [JE,H.EHEHH bIX
TeoperHdeckux yposHax. Tak, B Kypce OpraHd4eckoil XHMHH BelLIECTBa
pacCMaTpHBalOTCA Hda YVPOBHC KJIaCCHYECKOM TCOPHH CTpPOCHHA OpPraHHYCcCKHX
UCIEB,HIIEHHH. d TAKKEe Hd YpPOBHC CTCPCOXHMHUCCKHX H  ICKTPOHHBIX
]'[pE,I[CTﬂEJ'IEHHﬁ O CTPOCHHH BCUIECTB. CBE,E[EHHH 00 H3Y4YaceMbIX B KYpCE
BCIICCTBAX JAalOTCHA B PA3SBHTHH — OT YIJICBOOOPOOOB IO CIHOMHEIX OHOJIOrHYECKH
dKTHBHEIX CGE}lHHEHHﬁ. B KypcCe DPFEIHHHECKGI? XHMHH NOIY4YarwT pPasBHTHE
Cli)(}pMHpGBEHHHe Hda YPOBHC OCHOBHOTO DﬁLL[E‘]"D D‘ﬁpaBDBHHHH NEPpBOHAYAIBHBIC
MPEACTARICHUA O XUMHYECKOH CBsI3H, KIACCH(PHUKAIMOHHBIX ITPH3HAKAX BEIIECTB,
3aBHCUMOCTH CBOHCTB BEIIECTB OT HX CTPOCHHA, O XHMHYECKOH PEaKIH.

[lon HOBBIM yrioM 3peHus B npeaMere «XuMmus» 0a30BOT0 YpOBHSA
paccMaTpHuBaeTCsd M3YUYEHHBLI Ha YpPOBHE OCHOBHOro odwmero odpazoBaHus
T'EG[JETH‘-IECKHﬁ MATCpHAI W Ii]ﬂKTDJ'[D]"H‘-]CCKHE CBCIOCHHA O BCIUICCTBaAX H
XxHMuueckoil peakumu. Tak, B yacTHocTH, B Kypce «O0wmas u HeopraHMveckas
XHMH A DE}WIH}DLL[HMCH MpeaoCTapinAacTCd BOSMOMKHOCTE OCO3HATH 3HAYCHHCS
MEPHOOHYCCKOro 3aKoHa C DGLHETEGPETH‘]CCKHX H MCTOIOJOIrHYCCKHX l'IO'.lH].lHﬁ,



ray0mxe MOHATH MCTOPUYECKOE H3MEHeHMe (YHKUHA 9TOro 3akoHa — oOT
oboOmaroei 10 00BACHAIONICH U MPOTHOZUPYIOLIESH.

EauHas cucTeMa 3HAHMH O BaKHCHIIMX BEHICCTBAX, HX COCTaBe, CTPOCHHH,
CBOMCTBAX H NMPUMEHEHHH, 4 TAKKe O XHMHYECKMX peakUusAX, UX CYIIHOCTH H
JAKOHOMEPHOCTAX MNpoTeKaHusa jgonoiHserca B Kypcax 10 u 11 knaccos
IEMEHTAMH  COJEPKAHHA, HMEIOUHMHU  KYJILTYPOJIOrHYECKHH M NIPHKJIAHOH
XapakTep. OTH 3HaHHA CHOCOOCTBYIOT MNOHHMAHHIO B3aHMOCBA3H XHMHH C
JIPYTUMH HAYKaMH, PACKpBIBAIOT €€ poJib B IMO3HABATE/ILHOH W HPAKTHYECKOH
JIeATELHOCTH YellOBEKa, CINOCOOCTBYHOT BOCIMTAHHK) YBAKEHHS K MpoLeccy
TBOpHECTBa B 0DNacTH TEOPHH M NMPAKTHUECKHX MPHIOKEHHH XMMHH, TOMOTaKT
BLIMYCKHUKY OPMEHTHPOBATLCA B ODIIECTBEHHO M JMYHOCTHO 3HAYHMBIX
npobiemMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHMBATL HH(MOPMALMIO H
NpUMEHATL €€ 78 MOMOJHEHHWS 3HAHWI, PELICHHS HHTEUICKTYAIbHBIX H
IKCIIEPHMEHTAIBHBIX HCCIIEN0BATENLCKHX 3a/1a4. B uenom coaepxanne yuedHOro
npeaMeTa  «XHMHA»  JAHHOTO  YPOBHA  HM3YyYCHHA  OPHCHTHPOBAaHO  Ha
(opMupoBanKe y 00yYaIOUMMXCA MHPOBO33PEHYECKOH OCHOBBI JUIA TIOHMMaHMs
hunocodckux HIeH, TAKUX Kak: MaTepHAILHOE EMHCTBO HEOPraHHYeCKOro W
OPraHMyecKOr0 MHpa, OOYCIOBICHHOCTH CBOHCTB BEIUECTB HMX COCTAaBOM H
CTPOEHHEM, [MO3HABAEMOCTHL [MPHPOJHBIX SABISHHI MYTEM OSKCIEpUMEHTa H
pelIeHHs MPOTHBOPCYHH MEKIY HOBBIMH (aktamMH #  TEOPETHYECKHMH
MPEANOCHIIKAMM, OCOZHAHHE POJIH XMMHM B PELIEHUM IKOJOIHYECKHX npodiem, a
Takke rnpodnem chOepekeHns IHEPreTUHECKHX PECYPCOB, ChIPbA, CO31aHHA HOBBIX
TEXHOJIOTHI U MATECPHAIIOB.

B mumane pewenns 3ajad BOCHMTAHMA, pasBHTHA M COLMAIM3AIHH
00YHAIOIMINXCA NPHHATBIE TPOTPAMMON MO XMMHH TOJX0Ibl K ONPEACICHHIO
COJIEP/AKAHMA M MOCTPOEHMS  TIPE/METa npeaycMaTpuBaor  (opMHpoBaHue
VHHBEpCaNbHBIX yueOHBIX JelcTBuii, wuMmewmmux ©6a30Boe 3HA4YeHWe 4
PasiMYHBLIX BHIOB JACATCIBLHOCTH: pelieHus npodiemM, MNOMCKa, aHaausa M
obpadboTkn HHpOpPMALIHK, HEOOXOAUMBIX A MPUODPETEHHS OMNLITA MTPAKTHYECKOH
W MCCIeI0BATENbCKOH [EeATe/NIbHOCTH, 3aHMMAIOLICH BaKHOE MECTO B IMO3HAHWUH
XHMHH.

B npaktHke npenojaBaHus XUMHH KaK HAa YPOBHE OCHOBHOro 00UHIETO
o0OpasoBaHus, TAK 1 Ha YPOBHE CpeaHero oduero odpa3zoBaHus, IpH ONPe/Ie/ICHUH
CO/AEP/KATENIBHON XapakTepHCTUKKM LENell HM3yuYeHus MpeaMera HanpasiIeHUeM
MEPBOCTENEHHON 3HAYMMOCTH TPAIAWIHOHHO NpuU3HAéTea (OPMHMpPOBAHME OCHOB
XHMHMYECKOH HaykM Kak o0JlacTH COBPEMEHHOI'0 ECTECTBO3HAHMS, PAKTHYECKOH
JIeATEILHOCTH HENOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MUpPOBOil KynbTypsl. C
METOIMYECKOH TOYKM 3PEHMS TAKOH MOAXO0[ K ONPEeC/eHHI0 LeseH H3ydeHus
[pejaMeTa ABIsAeTcs BIIOIHE ONpaBIaHHbIM.



CornacHo JaHHOH TOYKE 3PEHUs TJIABHBIMH LENISAMH H3YYEHHS Npeamera
«Xumus» Ha 6azosom ypoere (10 =11 kn.) spnatoTes:

« dopMHpoBaHHE CHCTEMBI XUMHUYECKHMX 3HAHMH  Kak  BaskHeie
COCTABJIAIONUICH CCTCCTBCHHO-HAYYHOH KapTHHBI MHPA, B OCHOBE KOTOPOil
JIeJKAT KIOYEBBIE NMOHATHA, (YHIAMEHTAIbHBIE 3aKOHBI H TEOPHH XHMHH,
OCBOCHHME $#3BIKA HAYKH, YCBOCHHME M TMOHHMAHHE CYIIHOCTH JOCTYIIHBIX
00001EeHHii MHPOBO33PEHYECKOT0 XapakTepa, 03HAKOMIIEHHME ¢ MCTOPHEH
HX Pa3sBHTHA M CTAHOBJICHHA,

» dopmupoBaHHE H Pa3BUTHE NPEACTABICHHI O HAYYHBIX METO/IaX TMO3HAHHA
BEIIECTB W XHMHMYECKHX peakiMi, HeoOXOIMMBLIX Ui NpHOOpeTeHHs
YMEHHIl OpPHEeHTHPOBATbCA B MHPE BEHIECTB M XHMHMYECKHX SBIICHHII,
MMEIOLLUX MECTO B PUPOIIE, B MPAKTHYECKOH H NOBCECAHCBHOMN KH3HH;

* pa3BHTHE YMEHHH K cocoDOB 1eATeNBHOCTH, CBA3AHHEIX C HADIIOJEHHEM H
00OBACHCHHCM  XMMHHYCCKOTO  OKCICPHMCHTA, COOMOACHHEM  TIPaBHII
OesonacHoro obpareHus ¢ BeIecTBaMH.

Hapsany ¢ stum, coaepmaTtenbHas XapakTepHUCTHKA Lesnel M 3anad H3yueHus
OPEAMETA B IPOTrpaMMe 10 XMMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH
C HOBBIMH MPHOpPHTETAMH B cHcTeme cpeaHero obulero obpazoBanusa. CeroaHs B
NpenojaBaHiy  XMMHH B Oonbmiel  cTenmeHn  oTAaéTes  MpeanouTeHHE
MPaAKTHYECKOH KOMIIOHEHTE CcojAepxKaHus OOy4eHMs, OPHEHTHPOBAHHOH Ha
MOATOTOBKY BBIMYCKHHKA 0011e00pa30BaTellbHON OpraHM3alliy, BIAACHOIIEro He
HabopoM 3Hauuii, a (YHKUHOHAIBHOH TIPaMOTHOCTLIO, TO €CTh crnocodaMu H
VMEHHAMH aKTHBHOTO MOJYYE€HHMs 3HAHWH H NPHMEHEHHUA MX B PEAJIbHOH JKH3HH
I7is pelieHNs TPaKTHHeCKHX 3a1a4.

B cBasum ¢ oTtuM npH M3y4YEHHHM mnipeaMeTa «XHMHA» JIOMHHHPYIOIIEE
3HAYEeHHE NPHODPeTaloT TaKHe e M 3aa4H, KaK:

ajanrauus 00y4aronMxes K yCJOBHAM JIHHAMWYHO Pa3sBHBAIOLIETOCH MHpa,
(hopMUpOBaHHE  HMHTE/UIEKTYAJbHO  pPa3BHTOH  JHYHOCTH, TOTOBOH K
camM000pa30BaHHIO, COTPYIAHHUYECTBY, CAMOCTOATEILHOMY MPHHATHIO TPAMOTHBIX
pELICHHH B KOHKPETHBIX KM3HEHHBLIX CHTYAlMIX, CBA3aHHBIX C BEMIECTBAMH H HX
MpUMEHEeHHEeM;

popmuposarue y  00y4alOIWIMXCS  KIIOYEBLIX  HABBIKOB  (K/IOYEBBIX
KOMIETEHUNH), MMEKIIMX YHHBEPCAIbHOE 3HAYEHHE [N pasiInyHbIX BH/I0B
JEATENILHOCTH: PelieHns npobiem, noucka, anaausa v odpadorku uHdopmaimu,
HEODOXOJHMBIX JUIS TPHOOpPETEHUs ONbiTa JEATENLHOCTH, KOTOpas 3aHHMaeT
BAKHOE MECTO B [O3HAHHM XHMHH, a TakkKe /I OLEHKH C [03MIHi
IKOJOTHYECKOH O0E30MacHOCTH  XapakTepa BAMAHHS BEIIECTB M XHMHYECKHX
MPOLECCOB HA OPraHU3M YeI0BeKa H MPHPOIHYIO Cpely:



Pa3sBUTHE I1103HABATENLHBIX HHTEPECOB, HMHTE/JIEKTYAJbHBIX H TBOPYECKHX
crocoOHOCTeH 00yUaomuXes: CrmocoOHOCTH CaMOCTOATEBHO NMPHOOPETaTh HOBBIE
3HAHHUA MO XHMHHM B COOTBETCTBHH C KH3HECHHBIMH MOTPCOHOCTAMH, HCTIONB30BATE
COBpEMEHHbIE HHPOPMAIMOHHBIE TEXHOJOTHH /ISl MOMCKA W aHanHu3a yuyebHOH H
HAYYHO-MOMYIAPHON HHQOPMAHK XHMHYECKOTO COJICPIKAHMS;

(popmupoBanue W pazBHTHE Y 00YYAIONIHXCH ACCOUHATHBHOTO H JIOTHYECKOT'O
MBILLTeHHsA, Ha0I0/1aTelIkHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMbI, B YaCTHOCTH, NPH ILUIAHUPOBAHUH M ITPOBEACHHH XHMHYECKOTO
IKCIEPHMEHTA;

BOCMHTAHHE Yy oOyuawmmxca yOeKIEHHOCTH B T'YMAaHHCTHHECKOH
HANpaBJIeHHOCTH XMMHM, €€ BAKHOH POJMH B pemieHHd rnodaleHbiX npodiaem
pPalHOHAIBHOIO NPHPOAONOIL30BAHHA, MONOIHEHHA YHEPreTHUYECKHX PECYpPCOB H
COXPAHEHHS TPHPOJHOTO PABHOBECHS, OCO3HAHHA HEOOXOMHMOCTH OEepeKHOrO
OTHOIIEHHA K TIPHPOJIE M CBOEMY 3/IOPOBBIO, a TakKe MNpHOOpeTeHns oneiTa
MCMONB30BaHMA MOIYYCHHBIX 3HAHWH [UIA NPHHATHA TPAaMOTHBIX PCLICHHH B
CHTYaIMsX, CBA3AHHBIX ¢ XUMHYECKHMH ABJIEHHAMH.

B yuebHom muane cpeanero oOuero oOpazoBaHUA MPEAMET «XHUMHI»
Da30BOT0 YPOBHA BXOAMT B COCTAB NpeaMeTHOl obnactu «EcTecTBeHHO-HAYHYHBIC
[peIMETh.

Obuiee YHCIO YACOB, OTBEAEHHBIX U1 H3YUCHHA XUMHH, Ha 0a30BOM YPOBHE
cpeaHero obuero obpazosanus, cocrasaser 68 vacos: B 10 knacce — 34 yaca (1
qac B Hegenw), B |11 knacce — 34 gaca (1 vyac B Hegemo).



COJAEPKAHUE OBYYEHHUA
10 KJIACC
OPTAHUYECKAA XUMHSA

TeopeTH4ecKHe 0CHOBBI OPraHHYMECKOH XHUMHH

Ilpeamer oprannyeckoit XuMUH: €€ BOZHHKHOBEHHE, PasBUTHE M 3HAYEHHE B
MOJYYeHHH HOBBIX BEIIeCTB W MaTepHaloB. TeopHs CTPOeHHS OpPraHMYecKHX
coenuuennii A. M. bytnepoga, e€ ocHopublie nojokenus. Crpykrypusie hopmyIin
opraHudeckux  pewlects. ['oMonorus, wusomepHs. XuMHUecKas CBi3b B
OPraHHHCeCKHX COCIMHEHHAX — OJTMHAPHBIC H KPATHBIC CBA3H,

[Tpesncragnenne o knaccuukaluu opranmyeckux semecTs. Homenknarypa
OpraHU¥ecKMX COEIMHEHMI (CHCTEeMaTHdecKas) W TPHBHAIBHBIC Ha3BaHHA
BKHCHIIMX MPEACTABHTENCH KIaCCOB OPraHHYE¢CKHX BEIICCTB.

DKCIEPHMEHTAIIBHBIE METOJBI WM3YYEHHH BEIIECTB W WX TpeBpalieHHii:
O3HAKOMJICHHE ¢ 00pa3uaMH OpraHdv¥ecKHX BCIICCTB M MaTepHalaMH Ha HX
OCHOBE, MOJIEJIMPOBAHME MOJEKY)l OpraHMYeckHX BeulecTs, HabmiojeHue M
OTIHCaHHE IEMOHCTPAHOHHBIX OMBITOB [0 MPEBPANICHNI0 OPTAHHYECKHX BEIIECTB
Mpy HArPEBaHMK (11aBICHHE, OOYI/IMBAHUE H TOPEHHE).

Yraesogopoani

ANKaHBI: COCTAB M CTPOEHHE, TOMOJOTHHECKHii paa. Mertan W JtaH —
MpOCTEHIIME NPEACTABHTENH alKaHOB: (M3MYECKHE M XMMHYECKMe CBoicTBa
(peakuu 3aMEIIEHHs W TOPEHHs), HAXOKACHHE B TNPHPOJE, MONYHEHHE H
MPHMEHCHHE.

AJIKeHBI: COCTaB M CTPOEHHWE, TOMOJIOTHYECKHH pAa. DTHICH H MpPOMHIEH —
npocTeiime NMPEeACTABHTENN alKeHOB: (M3NYecKne M XMMHYECKHE CBOHCTBA
(peakuuy  rUJPUPOBAHMSA, TAJIOrEHHPOBAHMS, TIHApPATALMH, OKHCIEHHUS H
MOIMMEPH3ALIHN ), TOTYHIEHHE H MPHUMEHEHHE.

Ankanuenst: Oyraamen-1,3 u merundyraanen-1.3: crpoeHue, BakHeHUINe
XHMHYECKHE CBOMHCTBA (peakuns monuMepuzaimiu). [lomyueHne cHHTETHUECKOTO
KayqyKa M Pe3vHBI.

AJIKHHBL: COCTAB H OCODEHHOCTH CTPOSHHS, IFOMOJIOIHYECKHI psijl. AlleTHIIeH
— TpOoCTeillMii mpeacTaBUTeNb alKMHOB: COCTaB, CTPOeHHE, (H3N¥ecKue M
XHMHYECKHE CBOHCTBA (peakuuy I'MApHpOBaHus, IajJoreHupoBaHus, IUIpaTaimm,
ropeHus ), MoyueHHe 0 IPHMEHEHHE.

Apenbl. benzom: cocraB, cTpoenne, hHU3MHECKHE W XHMHYECKHE CBOICTBA
(peakuu¥ raJOreHHpOBaHUs W HUTPOBAHMA), MOJyYEeHHE W npuMeHenne. Toavoa:
cocmaes, — cmpoenue,  (uUIUNECKUe U XUMUYECKue — Ceoucmed  (peaxiyuu
2an0ceHUPOGanus W HUMposanus), noayuenue u npumenenue. TOKCHYHOCTH



apeHoB. I'eHeTHyeckas CBA3b MEK]Y YITIEBOJOPOJAMH, NPHHAUICKANIMMH K
Pa3IHYHBIM KllaccaM.

[lpupoausie wctounukn yraesogoponor. [Ipuponseiii raz M nomyTHbIC
Heprsineie razel. Hedre n e npoucxomiaenne. CriocoOwl nepepaboTku HedTh:
neperoHka, KpeKWHr (TepMHYEeCKHi, kKaranuThueckuii), mupomms. [lpoayktsl
rnepepadoTkH HedTH, HX NPHMEHEHHE B IPOMBIIUIEHHOCTH H B ObITY. KaMeHHbIH
VIOJTb U IPOAYKTEL ero nepepadoTKH.

DKCIHEPUMEHTAIIBHBIE METO/bl M3YHYEHHA BEIIECTB M WX IpeRpallieHuii:
O3HaKoMJIEHHE ¢ o0pasuami I1uUlacTMacc, KaydyykoB M PE3MHBI, KOIIEKIHH
«Hedrb» u  «Yromp», MOAENMMPOBAHHE  MOJEKY]l  YIJIEBOIOPOAOB H
raJloreHONPOU3BO/IHBIX, IPOBEJIEHHE NPAKTHYECKOH padoThl: MOJYYEHHE dTHIIEHA
H U3Y4YEHHE ero CBOHCTB.

Pacuérusie 3anaun.

Beruncnenns 1o ypaBHeHMIO XHUMHUYECKOH peakimu (maccsl, o0bEMa,
KOJTHYECTBA MCXO/IHOTO BEUICCTBA WIIHM MPOAYKTA PCAKIHH 10 M3BCCTHBIM Macce,
00BEMY, KOJHYECTBY OJIHOTO M3 HCXOHBIX BEIECTB HIIH IPOAYKTOB PEAKIIMM).

Kucjiopoacoaepxaiue oprasmyeckue coeiHHeHH

[lpenensubie  oaHoaToMHbIE COUpPTh. MeTanon M 3TaHONI:  CTPOCHHE,
(GHu3MUEeCKHEe M XMMHYECKHE CBOHCTBA (peakiM¥ C AaKTHBHBIMH METaIIaMH,
rajJoreHOBOJOpOAaMH, TOpEeHHe), npHMeHeHHe. BoaopoaHbie CBA3M  MEKILY
MOJIEKY.1aMH ciiupToB, JleficTBre METaHo/Ia 1 9TaHo1a Ha OPraHu3M YEI0BeKa.

MHoroaToMHble  COHPTBL.  JTUICHTIMKONbL M TJIHLEPHH:  CTPOECHHE,
(uzHyecKHe M XMMHYECKHME CBOHCTBA (B3aHMOACHCTBHME €O  UIETOYHBLIMH
METAJIAMM, KauyeCTBEHHAas PeakiMs Ha MHOTOaTOMHBIE CrUpPTHI). [lelicTeue Ha
opraiu3m denopeka. [Ipumenenne ravuepruHa 1 dTHICHTIIMKOINA.

denon:  crpoeHHE MONEKYIBl, (PU3MUECKHE W XMMMYECKHE CBOICTBA.
Tokcuunocts denona. [pumenenne denona.

Anpaermabl M Kemonbl., DopMmanbaerul, aueTaNbICrujll  CTPOCHHE,
¢u3HUecke H XHMHYECKHE CBOHCTBa (peaklHH OKHCIEHWS M BOCCTAHOBJIEHHS,
KaueCTBEHHbIC PEAKIIHH ), MOJYyUeHHE W MPHMEHEHHE.

OnoocHoBHBIE  TIpejiesibHble  KapOoHOBBIE  KHCIOTHL.  MypaBbuHas M
VKCYCHAsE KMCIOTBI: CTpOeHMe, (hH3MHUecKHe M XHMHMECKHEe CBoiicTBa (cBoiicTBa,
o0uMe A8 Kinacca KMCIOT, peakius dTepupHKalum), MoayyeHHe U MPUMEHEHHE.
CreapuHoBas M OJIEMHOBAs KHUCIOTHI KAK MPEACTARMTENN BBICHIMX KapOOHOBHIX
KHCA0T. Mbljla KaK conu BLICUIMX KAPOOHOBBIX KHCIIOT, HX MOMKOIIEE JeHCTBHE.

Crnoxkusie 3pHpBl  Kak [POW3BOJAHBLIE KapOOHOBBIX KHCHIOT. [wiposaus
caokHbIX 3pupoB. Kupsl. [ Haponns xupos. [Ipumenenue xkupos. buonorudeckas
PO JKHPOB.




Vrnepoawl:  cocras,  KhnaccH(pMKamMs  yriaesojaos  (MOHO-, JaM- M
nojgucaxapuel). [ nroko3a — npocTeHmMil MOHOcaxapua1: 0coOEHHOCTH CTPOEHHA
MOJNEKYNBl, (PH3MHMECKHE W XHMHYECKHE CBOWCTBA  (B3aMMOJACHCTBHC ¢
rujpokcuom Meau(Il), okucnenne aMMuauHeIM pacTeopoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME [IIOKO3bI), HAXOMICHHE B TPHPOJIE, MPHUMEHCHHE,
oHosnornyeckas polib. Dorocuntes. OpyKrosa Kak H30Mep IIIHOKO3bL.

Kpaxman u gemmonosa kak npupoaHsle nmonuMepsl. CTpoeHHe kpaxmana H
uenonosel.  @OuiMueckue M XMMHYECKME CBOWCTBA Kpaxmaia (ruipoius,
KAYECTBEHHAsA PEaKlus ¢ HOIOM).

DKCMEpPHMEHTAIBHBIC METOAbl M3YHCHMSA BEIISCTB H WX TNpEBpallcHHIA:
MpOBEJIeHNE, HADIIOJEHHE M ONHCAHME JIEMOHCTPALHOHHBIX OMNBITOB: IOpeHHE
CIHPTOB, KAa4YE€CTBEHHBIE PeakUUH OJHOATOMHLIX CIIMPTOB (OKHMCIIEHHE 3TaHoIa
okcugom Menu(ll)), MHOroatoMHBIX CHHPTOB (B3aMMOJCHCTBHE TJIHMLCPHHA C
rujpokcuiom mMeau(ll)), anbaernos (OKHCIeHHe aMMHaYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapokcumom memu(ll), BzauMomelicTBHE Kpaxmaia ¢ HOIOM),
[POBEJAEHHE NMPAKTHYECKOH padOTEI: CBOHCTRA PACTBOPA YKCYCHOH KHCIOTHI.

PacuérHeie 3agauu.

Beruncnenns no ypaBHCHMIO XMMHYCCKOH peakumu (Maccel, o00béma,
KOJIHYECTBA MCXOAHOIO BEUIECTBA MIIH MPOJYKTA PEAKIIMH 110 H3BECTHBIM Macce,
00BEMY, KOTHHYECTBY OJHOTO U3 HCXOIHBIX BEIICCTB HITH TMPOAYKTOB PEaKiinm).

A3ZOTCOAEPKALME OPraHHYECKHUE COEMHEH N,

AMWHOKHCIOTHI KaKk am(OTepHble opraHndeckue coeauHeHua. Ouinveckue
H XMMHYECKHE CBOICTBA aMHHOKHMCIOT (HAa npHMmepe riumuuHa). buonormueckoe
3HaueHne aMuHokucnot, [enTuisl.

benkn kak nDpHpOAHBIE BBEICOKOMONEKYJISApHBIE coeauHeHusA. llepeuunas,
BTOPHYHAS M TPeTHYHAs CTpyKTypa OenkoB. XHUMMYECKME cCBOlcTBa OE/IKOR:
HAPOIN3, JeHaATypalns, Ka4eCcTBeHHbIE peakilii Ha Denku.

DKCMNEPUMEHTANIBHBIE METOAbI M3Y4YEHHMA BCEUICCTB M HX TPEBpAILCHHIA
HaOMIEHHE W ONHCAHHE JIEMOHCTPALIHOHHBIX OINBITOR: JIEHATYpaUUs DellKOB [IpH
HATPEBAHUH, [IBETHBIC peakiiiy OEIKOB.

Boicokomo.ieKy/IsipHbIe COeITHHEeHH A

OcHoBHBIE NOHATHA XMMHH BBEICOKOMOJIEKYISPHBIX COEIHHEHHII: MOHOMeEp,
MOIMMEpP, CTPYKTYPHOE 3BEHO, CTEICHb MOJIMMEPH3ALNH, CPeAHAA MOJICKYJIApHas
Macca. (OCHOBHbBIE MeTO[Abl CHHTE3a BhLICOKOMOIEKYISPHBIX COEIHHEHHH —
MOJTUMEPH3ALHA H MOJTHKOHICHCALIHA.

DKCHEPUMEHTAILHBIE METO/bl HM3YUEHHS BElIECTE W MX [IpeRpalieHHil:
03HAKOMIIEHHE ¢ 00pa3uaMu NPHPOIHBIX M UCKYCCTBEHHBIX BONOKOH, MiacTMacc,

Kay4yKOB.
MexknpeMeTHBIE CBA3H,



Peanuzaums MeKNpeaMETHBIX CBA3EH IPH M3YYEHHH OPraHn4eCcKoi XHMUH B
10 knacce ocymecTBufeTcs Hepe3 MCHONB30BAHHE KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX MOHATHI, TAK W MOHATHIL, ABIAIOMIMXCA CHCTEMHBIMH S OTACIbHBIX
[IPEIMETOR €CTECTBEHHO-HAYYHOI'O LIHKJIA.

OO0mne ecTeCTBEHHO-HAYHHBIE TOHATHSA: ABICHUE, HAY4HbII (DaKT, rHMOTE3A,
3aKOH, TEOPH:A, aHalu3, CHHTE3, KiaaccuUKalusa, NEPHOJAHYHOCTL, HAbIOAEHHE,
H3MepeHHe, IKCIEPHMEHT, MOJIEITHPOBAHHE,

@u3uka:  mMarepus, OHEprus, Macca, aroM, OJIEKTPOH,  MOJEKyJa,
JHEPreTHYeCKHiH YpOBEHb, BELIECTBO, TeNo, O00BEM, arperarHoe COCTOSHHE
BEIICCTBA, (PU3MHMECKNE BETHMHMHBI H €THHHIIBI MX H3MEPCHHS,

buonorus: knerka, opranusm, Ouocdepa, oOMeH BelIECTB B OpraHusme,
(goTocuHTE3, OHOIOrMYECKH AaKTHBHBIE BellecTBa (DenKH, YrieBojbl, KHpHI,
thepMeHTHE).

["eorpadus: MuHepasibl, TOPHBIE MOPOJIbI, MOJE3HBIE HCKOMAEMbIE, TOMIHBO,
pecypchl.

Texnonorust: nNHILEBBIE NPOJYKTHI, OCHOBBI PalMOHAILHOIO ITHTAHUS,
MOIOIIIME CPEICTRA, JIEKAPCTBEHHBIE H KOCMETHYECKHE MpenapaTsl, MaTEpPHAIbI W3
HCKYCCTBCHHBIX M CHHTETHYCCKMX BOJIOKOH.

11 KIIACC
OBLIASI U HEOPTAHHYECKASI XUMUSA

Teopernueckne 0CHOBbI XHMHH

Xumuueckuii  aement. AtoMm. fAapo aroma, w3oTOnbl.  DNEeKTpPOHHASA
obonouka. DHepreTHYECKHE YPOBHH, MOAYPOBHH. ATOMHbIE opbuTanu, s-, p-, d-
sneMenTel. OcoOeHHOCTH pacnpeneieHnus YIEKTPOHOB Mo opOuTandM B atomax
IEMEHTOB MMEPBRIX YETRIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpallUs aTOMOB.

IMepuoguyeckuii 3akon u Ilepuoauveckas cucTemMa XMMHYECKHX 3JIEMEHTOB
1. U. Menneneera. Ceass nepuoauydeckoro 3axkoHa u Ilepuoauyeckoil cHCTeMBl
xumuueckux snementos Jl. M. Menneneesa ¢ coBpeMeHHOH TEOpPHEH CTPOEHHSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMA CBOICTB XHMHYECKMX JJIEMECHTOB M
o0pazyeMBIX MMH TIPOCTBIX M CIOMWHBIX BEIIECTB MO TI'PYNNaM H [EpHO/IaM.
3Ha4YeHHE NepUOIHYECKOr0 3aK0OHA B PA3BUTHH HAYKH.

Crpoenme BeuwecTBa, XHMHMYecKas CBfA3b. Buibl XUMHUECKOH CBA3M
(KOBalleHTHas HenoJsApHas W MONApHaA, WOHHaf, MeTauimdeckas). MexaHH3IMel
o0pazoBaHWs KOBAaJICHTHOH XHMHWYecKoH cBA3M (OOMEHHBII M JIOHOpHO-
akuenTopusiii). Bojopoanas cease. BaneHtHOCTh. DIEKTPOOTPHLATENLHOCTE.
Crenens okucieHus. MoHBI: KATHOHEI H AHHOHEL.



Bemecrea  mMonekynspHOro M HEMOJEKYJISPHOrNO  CTPOEHMs.  3aKoH
MOCTOAHCTBA COCTABA BEIIECTBA. THIMBI KPUCTAIIMUECKHX PEMIETOK. 3aBHCHMOCTB
CBOHCTBA BEIICCTB OT THITA KPHCTANTHYCCKOH PCILIETKH.

[TonsTie o jaucnepcHeix cHcremax. HMcTHHHBIE M KOJUTOH/IHBIE PacTBOPEL.
Maccosas 1051 BEILIECTBA B PACTBOPE.

Knaceudmraums HEOPIraHHYECKHX COE/IMHEHHI. Homenknarypa
HEOpraHM4YeCcKHX BenlecTB. [eHeTHdeckas CBAZb HEOPTaHHYECKUX BeIIecTB,
MPHHALIEKAINX K Pa3IHYHBIM KJlaccaMm.

Xumuueckas  peakuua.  Krnaccudukaums — XHMHYECKHX — peakumMi B
HEOPraHMYeCKOH M OpPraHMvecKod XMMHH. 3aKOH COXPaHEHWs MacChl BCIIIECTB,
3AKOH COXPAaHEHHs M NPEBPAlEHUs YHEPTHH [IPH XUMHYECKHX PeaKilHiX.

CropocTe peakuuH, eé 3aBHCHMOCTb OT pasJM4HbIX (pakTopos. OOpaTHMele
peakiuu. Xumuueckoe pasHoBecHe. @axkTopel, BIMAIONIME HA  COCTOSHME
Xumugeckoro pasHosecus. [punimn Jle Hlarense.

OnexTponuTHyecKan auccornanus. Cunbheie 1 caadeie snekTpomuTel. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KHCIas, HEHTpabHas, enoyHas.

OKHCIHTENBHO-BOCCTAHOBHUTEIBHBIE PEaKIIMK,

DKCNEPUMEHTANIBHBIE METOIbI M3YYEHHA BEIIECTB M HX TMPEBPAlLCHMIA
JgemoHcTpauns Tabauu «llepuoanyeckas cucremMa Xumudeckux aemernros 1. H.
Menzaeneepa», M3yMCHHE MOJIENCH KPHCTANIHYECKHX PemIéTok, HabmoaeHue H
OMUCAHHE JEMOHCTPAIMOHHBIX W 1aD0PaTOPHBIX ONBITOB (Pa3/IOKEHHE MMEPOKCH A
BOJOPOJA B NPUCYTCTBHM KaTanu3aTopa, onpeaeieHHe cpeibl PACTBOPOR BEIIECTR
C MOMOIIBI YHMBEPCATBHOTO MHAMKATOPA, peakuuu HOHHOro odmena),
[MpOBEJIEHHE NpaKTHYeCKOH padoTel «BinaHue pasnmyHelx GakTopoB Ha CKOPOCTh
XHMMHYECKOH peakiim.

Pacuérnbie 3aaum.

PacuéTel mO ypaBHeHMAM XHMHYECKMX peakuuii, B TOM  4HCIE
TEPMOXMMHYECKHE pacyéTbl, pacuérbl ¢ HCNOJIBL30BAHUEM MOHATHA «MacCcOBasd
JI0JISl BEIIECTBaY,

Heoprannyeckas xumug

Hemeramnel.  [lonokenue wemerasior B llepuojanyeckoin  cucreme
xumuueckux amementoB JI. M. Menneneera u ocoOeHHOCTH CTPOEHHMSI ATOMOB.
dusnyeckne CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAILUIOB (HAa NpHMEpe
KHCIIOPO/a, cephl, hocopa H yriaepoa).

XHMHYECKHE CBOHCTBA BayKHEHIINX HEMETAMIOB (rajoreHoOB, cephbl, a3o0Ta,
dochopa, yruepoga M KpeMHMs) M MX  CO€IMHEHHI  (OKCHJIOB,
KHCIIOPOCO1ePKAILINX KHCIIOT, BOJOPOAHBIX COSIHHEHHIT).

lIpuMenenne BasKHEHIUHX HEMETAIIOB H HX COCIHHCHHH.



Merannsl. Tlonoxenne meraos g [lepHojndeckoil cucreMe XUMHYECKHX
anemenToB JI. M. Menneneera. OcoOeHHOCTH CTPOEHHA 3IIEKTPOHHEIX 000JIOUEK
atoMoB Meta/ioe. Obume ¢mznygeckue cpoiicTBa MeTtannoB. Cniasel METAILIOR,
DAEKTPOXMMHYECKHH Psijl HANPAKEHUH METaIIOR.

XHMHYECKHE CBONCTBA BaXKHCHIINX MCTA/LUIOB (HATPHH, KajaMi, KalbLlHii,
MarHui, aaOMHHHA, LHHK, XPOM, JKeJIe30, Me/lk) U UX COEIIMHEHH,

Obmune cnocodw monmyueHus metawioR. [IpumeHenne meramioB B OwITY U
TEXHHKE,

DKClEepUMEHTAIIBHBIE METO/bl H3YYeHHS BEIIECTB W HX TpeBpalieHHii:
H3yUeHHEe KouleKumH «MeTannsl M crnnasbl», 00pa3lloB HEMETA/UIOB, PEIICHHE
IKCIIEPHMEHTANBHBIX 38144, HAOMOJEHHE M ONMCAHME JIEMOHCTPALMOHHBIX H
1abopaTopHbIX ONBITOB (B3aUMOJCHCTBHE THAPOKCHIA AJTIOMHHUSA C pacTBOpPaMmH
KMCIOT W LIEI04EH, KAUECTBCHHBIC PeaKUMH HA KATHOHBI METAILIOR).

PacuérHele 3a1auH.

PacuéTel Maccel BemiecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIHYECTBY
BEIlleCTRBa, Macce WM 00BEMY OJIHOIO M3 YYACTBYIOUIMX B PEaKIMH BEIIECTR,
pacuerel Maccel (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIHH, E€CIH OJHO
H3 BEIICCTB HMECT IPHUMECH.

XHUMHSA H KU3Hb

Pone XxuMHHM B oOecnedeHHH JKOJIOTHYECKOH, IHEPTeTHYECKO H MHIICBOIH
DE30MacHOCTH, PasBUTHM MeAULMHBL. [ToHATHE 0 HayyHBIX METOAAX MO3HAHMS
BEIISCTB M XUMHYECKHX peakiiuii,

[Mpencranenns o6 00X  HAYYHBIX  OPUHIMIAX — [POMBIIUICHHOIO
MOJTYYEHHS BAKHEHIIIMX BEIIECTB.

Yenoek B MHpE BCHIECTB MW MATCPHANOB: BaKHEHIIME CTPOMTEIbHBIC
MATEPHAJIbI, KOHCTPYKIIHOHHBIE  MaTe€pHaibl, KpacKW, CTEKIIO, KepaMHKa,
MarepHansl 174 3MeKTPOHWKH, HAaHOMaTepHalbl, OPraHM4ecKHe W MHHEpalbHbIE
ynoOpeHus.

XUMHSA M 30pOBbE YENOBEKa: MpaBWiIa HCIOIL30BAHUA JIEKapCTBEHHBIX
MPENnapaToB, TpaBuia Oe30MacHOTO WCMONIB30BAHHA TIPENnapaToB OBITOBOH XHMUH
B MOBCEAHEBHON JKH3HH.

MexnpeaMeTHbIC CBA3H.

Peanuzaums  MEKNpeAMETHBIX — CBA3eH npu  M3ydeHud  obmeld
HeopraHn4eckoil xumun B 11 kiacce ocyulecTBAfAETCS Yepe3 UCIOIb30BAHHE KAk
OOIIMX  ©CTEeCTBEHHO-HAYYHBIX TIOHATHI, Tak W MOHATHI, ABIAIOIIMXCS
CUCTEMHBLIMH JUISL OT/IE/ILHBIX [PEJMETOB ECTECTBEHHO-HAYYHOI'O [IMKJIA.

OO6mue ecTecTBEHHO-HAYYHBIE MOHATHA: Hay4HbIH (hakT, rUmoTes3a, 3aKoH,
TEOpHs, aHaiM3, CHUHTE3, KilaccuduKanmsa, NepHOIHYHOCTh, HabmoaeHue,
IKCIEPHMEHT., MOJIEIHPOBAHNE, H3MEPEHHE, ABIECHHE.



MDusuka: matepus, IHEPIUs, Macca, aTroM, JMEKTPOH, NPOTOH, HEWTPOH, HOH,
H30TOIl, PaAMOaKTHBHOCTb, MOJIEKYJIA, 3HEPreTHYeCKHI ypOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOAHHE BEUICCTBA, (PH3HUCCKUE BCIHMYMHBI H CIMHHLBI MX
H3MEPEHHS, CKOPOCTh.

buonorus: kneTka, OpraHuMsM, OKocucTeMma, Owocdepa, Makpo- H
MHKPO3JIEMEHTBI, BUTAMHHEI, 0OMEH BEIIECTB B OPraHH3ME.

leorpadusa: mMuHepasbl, TOpHBIE MOPOJELL, MOJE3HbIE HCKOMAEMbIE, TOTUITHRO,
pecypesl.

TexHonorus: XHMHYECKas NMPOMBILUIEHHOCTh, META/UIYPIHA, IPOH3BOJICTBO
CTPOMTEILHBIX MATEPHAIOB, CEALCKOXO3MHCTBEHHOE TNPOMU3BOJACTBO, NHIIECBasA
MPOMBILIUIEHHOCTL,  (hapMmalieBTHYECKas  MPOMBIIUIEHHOCT,  ITPOM3BOJACTBO
KOCMETHUYECKHX [IPENapaToB, MPOM3BOJACTBO KOHCTPYKUMOHHBIX MaTEpHAIOB,
MEKTPOHHAA POMBILLIEHHOCTb, HAHOTEXHOIOT HH.



[TTAHUPYEMBIE PE3YJIBTATBI OCBOEHHW A ITPOT'PAMMEI 110 XHMHWH
HA BA30BOM YPOBHE CPEJJTHEI'O OBHIETI'O OBPA30BAHHKA

JUHYHOCTHBIE PE3YJ/IBTATDI

Proc COO ycranagnupaer TpedOBaHHS K pe3ylbTaraM OCBOCHHsA
0Dy4alwIMMHCA TIporpaMM  cpefHero obuiero oOpaszoBaHud  (JIMMHOCTHBIM,
METAlpeaMETHRIM M TipeaMeTHbiM).  Hayuno-Meronauyeckoil  ocHOBOH s
pa3pabOTKH MIaHUPYEMBIX pPe3yJbTaTOB OCBOEHHS NPOTPaMM CpeIHero oOIero
o0pa3oBaHUs ABAACTCA CHCTCMHO-ACATEIBHOCTHBIH TTOIX0.

B COOTBETCTBHH C CHCTEMHO-JIEATEIIBHOCTHBIM [OX0JA0M B CTPYKTYpe
JIUYHOCTHBIX PE3ylbTATOR OCBOEHHH TpeaMera «XHMHA» HA YPOBHE CpeIHero
obntero odpasoBaHus BhIICIEHBI CIENYIONIHE COCTABIIAIONINE:

OCO3HaHHE O0O0y4YarolMMUCA POCCHICKOH rpaXkIaHCKOH HIACHTHYHOCTH —
FOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSITCIBHOCTH H CAMOOIIPEICICHHIO;

HATHYHE MOTHBAIIMH K 00YUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHHH JTHYHOCTH HA OCHOBE
K/IIOYEBBIX LIEHHOCTEH M HCTOPHYECKHX TPaJAMIMH Da30BOI HAYKH XHMHH;

FOTOBHOCTE W CHOCOOHOCTE OOYUYAKOLIMXCA PYKOBOJACTBOBATHCA B CBOEH
AEATEABHOCTH LCHHOCTHO-CMBIC/IOBBIMH YCTAHOBKAMH, NPHUCYLIMMH LICIOCTHOH
CHCTEME XHMHYECKOTO 00pa3oBaHus;

HaJIN4YHe NMPaBOCOIHAHHA IKOIOTHHECKOH KyIBTYPH! M CIIOCOOHOCTH CTABHUTH
ILEJTH H CTPOHTEH KH3HEHHBIE 1J1aHbI.

JIuuHOCTHBIE pe3ynbTaThl OCBOEHHA MpeaMera «XUMHS» [J0CTHrAOTCA B
eauHcTBE  y4eOHOM M BOCHMTATENBLHOH JEATE/NLHOCTH B COOTBETCTBHH €
I'YMaHHUCTHUYECKMMH, COLIHOKYJILTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH [IEHHOCTIMH
H HIeanaMH POCCHIICKOTO TPakJAaHCKOro OOMIeCTBa, NMPHHATHIMH B 0OIIeCTBE
HOPMAaMH W [PaBMJaMH  [OBEACHMA,  CNOCODCTBYIOIMMM  NpOLEccam
CaMOIMO3HAHUA, CaMOPa3BHTHA H HPABCTBEHHOrO CTAHOBIEHHMA JIHYHOCTH
00yHAIOLIHXCH,

JInuHOCTHRIE  pe3ylbTaThl  OCBOGHMH npeaMera  «XHMHS»  OTpamaloT
chOpMHPOBAHHOCTL OMNBITA TIO3HABATE/IBHOI M TIPAKTHYECKOH ACATENBHOCTH
00YUAOIMXCS 110 pealu3alUH MPHHATHIX B 0DLIECTBE LEHHOCTEH, B TOM YHCIE B
4aCcTH:

1) rpa#aancKoro BOCHHTAHMA:

0CO3HaHMs 00YUAIOIIHMHUCH CBOMX KOHCTHTYIIHOHHBIX 1Tpas v 00s3aHHOCTEH,
VBA¥KEHHS K 3aKOHY M NIPaBONOpsaKYy;

MPEACTABICHHA O COUMAALHBIX HOPMax M [paBWIax MEKIHMYHOCTHBIX
OTHOILIEHHH B KOJUIEKTHBE;



FOTOBHOCTH K COBMECTHOH TBOpPYECKOH JIEATENLHOCTH [P CO3JIaHHM
yaeOHBIX MPOEKTOB, PEelIeHHH YueOHBIX H MO3HABaTENbHBLIX 3a/1a4, BBIMOIHEHHH
XMMHYCCKHX IKCTICPHMEHTOB;

crnocoOHOCTH TMOHMMATh W NPHHUMATB MOTHBBI, HaMepeHHS, JIOTHKY H
APTYMEHTRI IPYTHX MPH aHAIU3e pa3iHvHbIX BUA0B yueOHOH AeATCIBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHHSA

[IEHHOCTHOTO OTHONIEHHA K MCTOPHYECKOMY W HAaydHOMY HacleInto
OTEYECTBEHHOH XMMUM;

YBakKEHHUs K [poueccy TBOpYecTBa B 00JACTH TEOPHH M IPAKTHYECKOTO
NpPHMEHCHHA XMMHH, OCO3HAHMA TOTO, YTO JOCTH/KCHHUA HAYKH €CTh pPe3yabTar
JUIMTENBHBIX — HAOMOMEHHH,  KPONOTIMBBIX  IKCIEPUMEHTANLHBIX  TOMCKOB,
MOCTOAHHOTO TPY/a YYEHBIX H MPAKTHKOB;

MHTEpECa MW MO3HABATE/IBHBIX MOTHBOB B MOAYHEHHH H MOCICAYIONIEM
aHaIM3e MH(MOPMAIHH O MEPEOBLIX JIOCTHKEHUAX COBPEMEHHOH oTedecTBeHHOH
XHMHH;

3) AYX0BHO-HPABCTBEHHOT0 BOCIIHTAHMA:

HPABCTBEHHOIO CO3HAHHSA, ITHYECKOTO NMOBEACHHA;

CMOCODHOCTH OLICHHMBATHL CHTYALIHH, CBA3AHHLIC C XUMHYCCKUMH ABJICHUAMH,
H NPUHHUMAaTE OCO3HAHHBIC PELIEHHHA, OPHECHTHPYICH Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI H 1ICHHOCTH;

FOTOBHOCTH OLEHUBATEH CBOE MMOBEIEHHE H IMOCTYIIKH CBOMX TOBapHILEH ¢
MO3ULMIT HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MNOCHEACTBMI 3ITHX
NOCTYIKOR;

4) hpopMHpPOBAHHS KYILTYPbI 3/10POBL:

MOHUMAaHHA 1IEHHOCTeH 370poBoro #  OesomacHoro oOpaza  KH3HH.
HEOOXOAUMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (H3HUECKOMY M
MCHXHYECKOMY 3710POBBI);

cobmoaenus npaun  OezonacHoro o0OpameHus ¢ BEUICCTBAMH B OBITY,
MOBCEAHEBHOI KHU3HH U B TPYA0BOH A€ATEIBHOCTH;

MOHUMAaHWA [IEHHOCTH MpaBMJ  HWHAHBHIYATbHOTO M KOJJIEKTHBHOTO
DE30MaCHOTO MOBEICHHS B CHTYALHAX, YIPOKAIOUIHNX 3/I0POBLIO W HH3HH JIO/CH;

OCO3HAHHA TOCAEACTBHH H HENpPHATHA BPEAHBIX NpPHUBBIMEK (ynoTpediaeHHA
ANKOT oA, HAPKOTHKOB, KYPEHHA );

5) TPYA0OBOI0 BOCIIHTAHMS:

KOMMYHUKATHBHOH  KOMMETEHTHOCTH B y4eOHO-MCCIeq0BaTeNnbCKOil
JedTensHOCTH, OOMIECTBEHHO  MOJE3HOH, TBOPYECKOH M JIPYrUX  BHMJax
JIEATEIbHOCTH;

YCTAHOBKH HA AKTHBHOE YHacTHMe B PCIUCHHH TPaAKTHYCCKHX 3ajay
COLHAJIBHOI HANPABIEHHOCTH (B paMKax CBOEro Kjacca, HIKOJb);



MHTEPECA K NMPAKTHYECKOMY H3YHEHHIO npodeccHii pasinyHoro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEeHHsA MPeIMEeTHLIX 3HaHWI M0 XUMHH;

VBAKCHHA K TPYIY, TI0AM TPYAa M pe3yabTaTtaM TPYA0BOH ACATEIBHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BeIOOpY WH/MBHYAIEHOH TPaecKTOpPHH
obpazoBanmus, Oyayiel npodeccHd M peanH3aliii COOCTBEHHBIX JKH3IHEHHBIX
[JAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOR, CNOcODHOCTEH K XUMHH, HHTEPECOR H
notpedHocTel obilecTBa;

6) IKOJIOTHYEeCKOT0 BOCIIHTAHHSA:

IKOIOTHYECKH 1es1eco00pasHoro OTHOIIEHHS K MPUPOJE, KaK HCTOYHMKY
CYIIECTBOBAHHA JKH3HHU Ha 3eMIIE;

NMOHUMAHHA 100aJLHOIO XapakTepa IKOJIOIHYeCKHX npodiaeM, BIHSHHA
IKOHOMHYECKHX [POLECCOB Ha COCTOSHHE NPHPOAHOH H COLMAIBLHOH Cpe/ibl;

OCO3HAHMSA HEOOXOIHMOCTH MCIOAL3OBAHMS JOCTHKCHHH XMMHH I8
pelleHns BOIMPOCOR PallHOHANBHOTO MPHPOJIONOIB30BAHNUS;

AKTMBHOTO HCTPHATHA JICHCTBHH, MNPHHOCAIIMX BpEA  OKPYKaIOMICH
[PUPOHOI cpejle, YMEHHS [POTHO3HPOBATE HeONAroNpHATHLIE IKOJIOTHYECKHE
nocnecTBHS NpeANpHHUMacMbIX JeHCTBHI H NpeoTBpallaTh UX;

HAJHYHU PASBUTOTO IKOJOIHYECKOTO MBIIIICHHSA, YKOJOTHYECKOH KYALTYPhI,
OIbITA JESATENLHOCTH IKOIOTHYECKOH HalnpaBIeHHOCTH, YMEHHSA
PYKOBOJCTBOBATBLCA MMH B TO3HABATEIbHOH, KOMMYHHKATHBHOH M COLIMATBHOMH
MPAKTHKE, CHOCODHOCTH M YMEHHMS AKTHBHO [POTHBOCTOATL  MJICONIIOIHH
xemogoduu;

7) HEHHOCTH HAYYHOI0 MO3HAHHA:

C(hOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYHUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M 00NIECTBEHHOH NMPaKTHKH;

MOHUMAHHA  CHeuM(PUKH  XUMHM KAk Haykd, oco3Hauus €€ poid B
(hOpMHPOBAHMH PAMOHANTLHOTO HAYYHOTO MBIIIUIEHHA, CO3JAaHWH IETOCTHOTO
NPEICTARICHHS 00 OKPYKAIOUIEM MHPE Kak O CIMHCTBE NMPHPOILI M HE/I0BCKA, B
MO3HAHUKM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHHH npobieM CcoXpaHeHHs
MPHPOAHOTO PaBHOBECHS,

yoeskéHHocTH B 0coDOH  3HAYMMOCTM  XMMHMH U1 COBPEMEHHOH
OUBHIH3AIMK: B €€ TI'YMaHMCTHYECKOH HaNpaBlIeHHOCTH H BaKHOH poOIH B
CO3MaHHH HOBOH Da3bl MATEPHAILHON KYJILTYPHI, PEIICHHH TI0DaNBLHBIX T1po0IeM
VCTOHUMBOTO Pa3BUTHA YE/IOBEUECTBA — CHIPLEBOMH, IHEPreTHUECKOH, MHUIIEBOH H
IKOJOrHHecKoii 0€30MacHOCTH, B pa3sBMUTHH MEIWIIMHBI, 0DECTIEHEHMH YCIIOBHIi
YCIEUIHOTO TPY/Ja H  JIKOJIOIHYecKH KOMMOPTHON IKH3HHM KamJ0ro uJieHa
0011IeCTBa;

C€CTCCTBCHHO-HAYYHOH TIPaMOTHOCTH: TMOHMMAHHA CYUIHOCTH  METO/IOB
MO3HAHMA, HCMOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCODHOCTH HMCMOIb30BATh



NOJy4aeMble 3HAHMSA JUIS aHau3a H 00bsACHEHHS SBJICHHH OKPYHAIONero Mupa H
HNPOHCXOOANIHX B HEM HBMEHEHHﬁ, YMEHHA IeaTh 0DOCHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBC HdYHHBIX Ii]E:IKTUB H HMCHIIHXCA [JdHHBIX C© LOCJIbKY IIOJIYYHCHHA
JIOCTOBEPHBIX BBIBO/IOR;

CMOCODHOCTH CAMOCTOATENILHO HCIIONB30BATE XHUMHYECKHE 3HAHHUA JLTA
pelieHus MpodieM B peaibHbIX HKH3HEHHBIX CHTYALMAX;

HHTEpECA K NO3HAHHKY H HCCHEHGEHTEHhCKDﬁ JEeATETRHOCTH,

FOTOBHOCTH M CHOCODHOCTH K HENpepbiBHOMY  00pasoBaHMio M
camM000pa30BAHMIO, K AKTHBHOMY [OJYYEHHIO HOBBIX 3HAHMI 110 XUMHH B
COOTEBCTCTBHH C MH3IHCHHBIMH HDTPEﬁHDCTHMH;

HHTEpeca K 0CODEHHOCTAM Tpy/a B pasiHdHbIX cdepax npodeccHOHAIBHOM
JEATEINEHOCTH.

METANPEIMETHBIE PE3YJIBTATSHI

MertanpeaMeTHbIC Pe3ybTaThl OCBOCHHA YHCOHOTO mpeamMera «XuMHA» Ha
YPOBHE Cpe/HEro 0d1ero o0pa3oBanus BKAOYAIOT!

3HaUMMBIE Ui (DOPMHPOBaHMA  MHPOBO33PEHHA  00YYAIOMIMXCH
MEKAMCUHIUIMHAPHBIC (MEKIIPEIMETHbIC) 00LICHAYYHBIC MOHATHS, OTPAKAOLIHE
HENOCTHOCTE HAayYHOH KapTHHBI MHpa M CHEUM(HUKY METON0B IO3HAHHA,
MCTOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHs, BEUIECTBO, YHEPTH:A, SBICHHE,
[MPOLECC, CUCTEMA, HAYUHBLIN (DAKT, MPUHIMIL, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopwus, McclieloBaHue, HabloaeHHe, H3MepPeHHe, IKCIePUMEHT U JApYTHe);

YHUBEpcalbHble yueOHbIC ACHCTBHA (MO3HABATENbLHBIC, KOMMYHHKATHBHBIC,

PEryIATHBHEIE), obecreunBaolne dopmupopanue (hyHKLHOHATBHOH
rPaMOTHOCTH M COIHAJIBHON KOMIIETEHIIHH 00YHalOIIHXCA;
CrnocodHOCTh o0yyarommxes HCIONB30BATh OCBOEHHbIE

MEK/INCHHTIIHHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA W YHHBEpCcalbHble yueOHbIE
NEHCTBHA B MO3HABATE/ILHOH M COLMANIBHOM MPAKTHKE.

MertanpeMeTHBIe pe3yibTaThl OTPaxkKar0T OBNAJCHHE YHHBEPCATbHBIMH
VHeOHBIMH ~ MO3HABATEILHBEIMH, KOMMYHHKATHBHBIMH W PEryISTHBHBIMH
JICHCTBHSAMM,

Osaanenne  YHHBEpCANLHBIMH  YYeOHBIMH NO3HABATE/ILHBIMH
AeHCTBHAMM:

1) DazoBbIE JIOrHYECKHE JeHCTBHS:

caMOCTOSATENRHO  (hOpMYIHpOBaTE M aKTyalusupoBate  npobnemy,
BCECTOPOHHE €€ pacCMaTpHBaTh;

ONpeNenaTs Lenu ACATENBHOCTH, 3adaBas MmapaMeTphl W KPHTEPHH HX
JOCTHHRKEHMS, COOTHOCHTh PE3YJILTaThl AEATENBHOCTH € MOCTABIEHHLIMH LEIAMM;

HCIIONIB30BATL TIPH OCBOEHHH 3HAHHI NPHUEMbI [OrHYECKOr0 MBIILIIEHHS —
BBIICIIATE XapaKTEPHBIC MPH3HAKH TMOHATHI M YCTAHABIMBATHL MX B3aMMOCBI3b,



HCIIOJIB30BATE COOTBETCTBYIOIIHE MOHATHA U1 00BbACHEHHA OT/AENBHBIX (PAKTOB M
ABIIEHHIL;

BRIOMPAaTh OCHOBAaHMA H KPHUTEPHH U8 KIACCH(MKAIMH BCIICCTB H
XHMHYECKHX PeaKiHii;

YCTAHABIHBATL TPHYMHHO-CAEJACTBEHHBIC CBA3M MEKIY HM3YIaeMbIMH
ABJIEHHAMH;

CTPOUTE JOTHYECKHE paccykIeHWsa (MHAYKTHBHEBIE, [EIYKTHBHBIE, M0
AHAJIOTHH), BBIABIATL 3aKOHOMEPHOCTH M IPOTHBOpPEYMA B PACCMATPHBAEMbIX
SIBJICHHAX, (DOPMYIHPOBATE BBIBO/IBI M 3aKITHOYEHUS;

TIPUMEHATE B MIPOLECCE MO3HAHWA, HCMOIb3YVEMBIC B XHMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, NPe00PA3OBLIBATL MOJIEALHBIE NPEACTABIEHUS — XMMHUYECKHI
3HAK (CHMBOJI) SJIEMEHTA, XMMHYecKas (OpMylla., YpaBHEHHE XHMHYECKOH
peaKkiMu — MpH pelicHHH y4eOHBIX TM03HABATEILHBLIX M TNPAKTHYECKHX 3a7a4,
MPHMEHATL HA3BAHHBIE MOJIE/IBHBIC MPEJCTABICHHSA IS BhIABICHHUS XapaKTepHBIX
MPH3HAKOB M3y4aCMbIX BEIICCTB H XHMHYCCKHX PCAKLIHi.

2) Da3oBbIE HCCIEI0BATEIBCKHE JICHCTBHA:

BlIaJeTh OCHOBAMH METO/]0B Hay4HOI0 MO3HAHHMA BEIUECTB H XMMHYECKHX
peaKimii;

(popmynupoBaTh LENH U 3a/1a9H HCCIE0BAHNA, HCTIOIB30BATE MOCTABICHHBIE
H CaMOCTOATEABHO CgOpPMYTHPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsL (hOPMHPOBAHNA THIOTE3LI 1O MPOBEPKE MPABMILHOCTH
BLICKA3bIBAEMBIX CYIKICHHII;

BJIAACTh HABLIKAMH CAMOCTOSTEIBHOIO MJAHMPOBAHMSA M NPOBEICHHA
YVUEHHYECKHX JKCIIEPHMEHTOB, COREPIIEHCTBOBATL YMEHHS HalIIaTh 3a X0/10M
nporecca, CaMOCTOATENBHO TPOTHO3MPOBATH €r0 Pe3ynbTar, (OpMyIHPOBATH
0000IIEHHS M BBIBOIbI OTHOCHTEILHO JIOCTOBEPHOCTH PE3YJILTATOB HCCIIEOBAHMNS,
COCTaBAATL 0DOCHOBAHHBIH OTYET O NMpo/ienaHHol pabore;

NpHOOPETaTh  OMNBIT  YHEHHYECKOH  HCCIENOBATENILCKOH U [POCKTHOH
JeATENBLHOCTH, MNPOABIATE CNOCODHOCTE M TOTOBHOCTE K CaMOCTOSTEIEHOMY
MOMCKY METOAOB pEIICHHA MNPaKTHYECKHX 3agady, TMPHMEHEHHI0 PpPas3dnudHbIX
METO/I0B MO3HAHHA.

3) paGota ¢ nudopmanmeii:

OPMEHTHPOBATLCA B PadIMYHBIX  HCTOYHHKAX uH(pOpMaluH (HaydHO-
MONyJispHas JHTEpaTypa XUMHYECKOTO COJAEpKaHUA, CHpaBOuYHbIE MocobH,
pecypcel MuTepHeTa), aHanu3upoBaTh HHPOPMALHIO Pa3IHYHBIX BHAOB H (GopM
NpeaCTaB/IeHns, KPHTHYECKH OLIEHHBATH eé JIOCTOBEPHOCTh H
HEMPOTHBOPEIHBOCT;



hopMynupoBaTh 3anpockl H NPUMEHATE PA3/IMYHBIE METO/IBI [PH IIOMCKE H
orbope wuH(pOpMaUMH, HEOOXOAUMOH /IS BBINIOJHEHHs y4eOHBIX 3amad4
onpeaenéHHOro THIA]

NMpuodpeTaTe ONBIT HMCHONB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIT H PA3THYHBIX TOHCKOBBIX CHCTEM;

CaMOCTOATENBHO  BBIOHpaTL  ONTHUMaJLHYIO  (QopMy  rpencras/ieHHs
uH(popMaiu (cxemsl, TpadHuKH, JHATPAMMbI, TAOTHIIBI, PHCYHKH W JAPYTHE);

MCIOJIL30BaThL HAY4HbIH  A3bIK B KadecTBe cpeicrsa npum  pabore ¢
XHMHYECKOH HMH(pOpMalMe: NpPUMEHATE MEXKNpeAMeTHRIE ((PH3HUECKHE M
MaTeMaTHYECKHE) 3HAKH U CHMBOJIBL, (hopMyIibl, aD0peBHaTypbl, HOMECHKIATYPY;

MCTIONB30BaTh W NpeodpasoBeiBaTh 3HAKOBO-CHMBOJHYECKHE CpeicTBa
HarJIsAHOCTH.

OBaageHne yHHBepPCAIBHBIMI KOMMYHHKATHBHBIMH 1€l CTBHAMM:

3a/1aBaTh BOTPOCH 10 CYUIECTBY 00CYXKIaeMOH TeMbl B X0Jie AHalora H/HiH
OUCKYCCHHM,  BBICKAa3biBaTh  HACH, (OPMYIHpOBaTH CBOM  TPEUIOKCHHA
OTHOCHTEILHO BBINOIHEHHS MPEUIOKEHHON 3a/1a4u;

BBICTYNATh C MPE3EHTAlHEH pe3y/bTaToB MO3HABATENLHOH JedTeNbHOCTH,
MOAYYEHHBIX CAMOCTOATENBHO MJIH COBMECTHO CO CBEPCTHHKAMH MPH BBIMOJHEHHH
XHMHYECKOT0 3KCIEPHMEHTA, MPAKTHUYECKON padoThl 10 UCCIE0BAHHK) CBOHCTB
H3y4aeMBIX BENIECTB, peaan3aiui y4eOHOro npoekta  (GOpMyIHPOBATE BHIBOJIBI
M0 pesylibTaraM NpoBeA¢HHbIX HCCIE0BAHUH NMYTEM COTllacOBaHMs IMO3HLHH B
xo1e obcyxaeHHs 1 odMeHa MHEHHAMU.

OgraageHne YHHBEPCAJIBHBIME PEeryJIATHBHBIMH 1€iiCTBHAMH:

CaMOCTOATENIBHO TMJIAHHPOBATE H  OCYHIECTBJIATE CBOK [TO3HABATEIBHYH)
edATeNBHOCTh, oOmnpenenss e€ Uend M 3ajadyd, KOHTPOJIHPOBATH M MO Mepe
HEOOXOHMOCTH  KOPPEKTHPOBATL NpeUlaraeMblii  airopuT™  JIEHCTBHH  11pH
BBIMOTHEHHH Yy4eOHBIX W HCCIeJOBATEeNbCKHMX 3adad, BeiOupaTe Haubonee
yppexkTuBHbI cnocod uX peweHuas ¢ y4€TOM NOAYHEHHMA HOBBIX 3HAHHI ©
BeIeCTBAX H XMMHYECKUX PEaKIHaX;

OCYIIECTBIATL CAMOKOHTPO/bL CBOCH AEATEIBHOCTH HA OCHOBE CaMOaHaiu3a
H CAMOOLIEHKH.

NPEAMETHBIE PE3YJ/IBTATHI
10 KJIACC

[IpenMernsie  pesyiabTaThl  OocBoeHMs Kypca «Opranmdeckas —XHMHA»
OTPAKAKOT:

C(POPMHPOBAHHOCTL  MPEACTABIEHHH © XHMHYECKOH  COCTaBIAOIIEH
€CTECTBEHHO-HAYYHOH KapTHHBI MHMpa, POJAM XHMHH B [103HAHHM ABJICHMIH



MpUpojikl, B  (OPMUPOBAHMM  MBIILIEHHS M KYILTYPBl  JIMYHOCTH, €€
(hYHKLIHOHATTEHOII TPAMOTHOCTH, HEOOXOAMMOII /1714 pellleHus NPaKTHIeCcKHUX 3a/1a4
H JKOJIOrHYeCKH ODOCHOBAHHOTO OTHOILICHHS K CBOEMY 3JIOPOBBIO H MPHPOIHON
cpesie;

BIaJeHHE  CHCTEMOH  XMMHYECKHX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBONOJIATAIOIIHE  NOHATHA  (XMMMYECKHH  2JIEMEHT, artoMm, JJIEeKTpOHHas
000n04Ka ATOMa, MOJIEKYIIa, BANeHTHOCTh, IAeKTPOOTPHIATEILHOCTh, XHMHYECKAS
CBA3L, CTPYKTYpHas (opmyna (passépHyTas M COKpaméHHas), Mok, MojgpHas
Macca, MOIAPHBIA 00BEM, yriepojHelil ckeler, (YHKIMOHAIBHAS Ipyna,
pazukan, M3oMepHs, M30MEpbl, TOMOJIOTHYECKHH pAll, TOMOJIOIH, YIIICBOA0POLL,
KHCIIOPOJL M a30TCoiepikalife COoeJuHeHHs, MOHOMEpP, NOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEAMHEHNA). TEOPHH M 3aKOHBI (TEOpPHA CTPOCHHA
opranuueckux semects A. M. bytieposa, 3aKOH COXpaHEHHS MACCHl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOIMYECKHH A3bIK XHMHHM; MHPOBO33PEHUYECKHME 3HAHMA,
JIeXKAIIHE B OCHOBC ITOHHMAHWA TIPUMHHHOCTH M CHCTEMHOCTH XHMHHYCCKHX
ABJIEHHH, (paKTonOrMyeckue CBEJEHHS O CBOHCTBAxX, COCTaBe, IONYYEHHH H
De30MacHOM HCIIONL30BAHHH BayKHEHIIMX OpPraHUvecKHX BellecTB B OBITY H
MPAKTHYECKOH IEATENILHOCTH HEI0BEKa;

c(hOPMHPOBAHHOCTE YMEHHH BBLIABIATE XapakTEpHbIE [PH3HAKKH [OHATHIA,
YCTAHABINBATL MX B3aHMOCBA3b, MCIOIB30BATH COOTBETCTBYIOIIHE MOHATHA TPH
OIMHCAHHUM COCTABA, CTPOEHHSA W NPEBPAlIEHHH OPraHHYeCcKuX COe/IMHEHHH,

c(hopMHPOBAHHOCTb YMEHHIT MCMONb30BATh XMMHHYECKYH) CHMBOIHMKY LIS
COCTABICHUA MOJCKYISPHLIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHoil)
(hopMyn1  OpraHHYecKHX BellecTE M YpaBHEeHHH XHMHYECKMX  peakiHii,
H3rOTABIIHBATE MOJIEIH MOJIEKYJl OPTaHMYECKHX BEIIECTB A WUIIOCTPALHH HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHHS

c(hopMHpPOBAaHHOCTb YMEHMIl YCTAHABIMBATH MPUHALIEKHOCTh H3YUEHHBIX
OPraHHYeCKHX BELIECTB [0 HMX COCTABY H CTPOCHHIO K OIpPeLeIEHHOMY
Klaccy/Tpynmne CcoeJuHeHWH (YyrIeBoJopojbl, KHUCIOPOA W asoTcojep:kallue
COCIMHEHHA, BBICOKOMOJCKYNAPHBIE COCIHHECHHS), OaBaTb HM Ha3BaHHA [0
cucremarnyeckoil Homenknarype (IUPAC), a takae npuBOAMTL TPUBHAIIBHBIE
HA3BAHHA OTAENBLHBIX OPraHMYecKUX BELIeCTB (ITHIeH, NPOMNHIEH, AleTHIIeH,
ITHIACHTIIHKONb, rhuuepun, denon, Gopmanpaerni, aueranbierui, MypaBbHHAsA
KHCIO0Ta, YKCYCHAasA KHCIIOTA, 0JIEMHOBAs KHC0TAa, CTeapHHOBas KHCIIOTA, MIIKKo3a,
dpyKTO3a, KpaxMaJl, HeanI103a, TIHIHH);

C(POPMHUPOBAHHOCTL  YMEHUS OMNPEJENaTh BHIBI XHMHYECKOH CBA3M B
OpraHUYecKHUX COeIHHEHHAX (OIHHAPHBIE H KPATHEIE);



c(hOpPMHPOBAHHOCTE YMEHMS NPUMEHATE TOJIOKEHUS TEOPHH CTPOEHMS
opranudeckux Beuiects A. M. bytneposa a1a o0ObsCHEHHS 3aBHCHMOCTH CBOHCTB
BCILIECTB OT HX COCTABA M CTPOCHHA; 3dKOH COXPAHCHHA MACChl BCIICCTE;

c(hOpMHPOBAHHOCTE ~ YMEHHH  XapakTepH3oBaThk  COCTaB,  CTPOEHHE,
(u3nMecKkne M XMMHYECKHE CBOICTBA THIMYHBIX MPEACTABHTENCH pa3iuyvHBIX
K/IIACCOB OPraHMYeCcKHX BEIIECTB (METaH, 3TaH, 3THJIEH, IPOITHIEH, alleTHIEH,
oyraauen-1,3, MmerunOyraguen-1,3, OeH3o0i, MeETaHON, 3TAHOIN, STHIEHIIIHKOb,
rIMUepuH, (enos, aueranbieruj, MypaBbHHAs M YKCYCHAs KHCIOTHI, IJIIOKO3a,
Kpaxmall, He/UTHI03a, aMHHOYKCYCHAs KHCIIOTa), HILTKCTPHPOBATE MeHETHYECKY 0
CBA3Zb MEKIY HHMH YPaBHEHHAMH COOTBETCTBYIOIIMX XHMHYECKHX peakiuil c
HCIIOJIL30BAHUEM CTPYKTYPHBIX (hopmy:

c(hopMHPOBAHHOCTb YMEHHA XapakTepH30BaTh HCTOYHUKH YIIIEBOJOPOHOTO
Ceippst  (He()Th, NPUPOAHBIH a3, yroab), crnocodbl HX nepepadoTku M
MpaKTHYECKOE NIPHMEHEHHE TPOJAYKTOB MepepadoTku;

c(hOpMHPOBAHHOCTE YMECHHII TIPOBOJAMTH BBIMHCICHHA 10 XHMHYECKHM
ypaBHEHHsAM (Macchl, 00BEMA, KOJIHMYECTBA MCXOIAHOrO BEILECTBA WM MPOJAYKTA
peaklHH [0 H3BECTHBIM Macce, 00BEMY, KOITHYECTBY OJHOTO H3 HCXOJHBIX
BEIIECTB HIIH MPOAYKTOB PEAKLIHH);

c(POPMHPOBAHHOCTE YMEHHH BlIajeTh CHUCTEMOH 3HaHMH 00 OCHOBHBIX
METOOAaX HaYMHOTO MO3HAHWA, HCIONL3YEeMBIX B XMMHH MPH H3YYEHHH BEIISCTB H
XHMHYECKHUX ABJIEHHI (Hab/01eHHe, H3MEPEHHE, IKCIIEPHMEHT, MOJIEITMPOBAHNE),
HCMOJIB30BAaTh CHCTEMHBIE XHMHYECKHE 73HAHWA [Nd MPHHATHA peLieHWi B
KOHKPETHBIX JKM3HCHHBIX CHTYAalMsAX, CBA3dHHBIX C BCIICCTBAMM M HX
PUMEHEHHEM

chopMHEpOBaHHOCTE YMEHHI cOOITIOaTL MPaBHiIa MOJB30BAHNAA XHMHYECKOH
nocyaod M naboparopHsiM 000pyIOBAHMEM, A Takke npasuia obpaueHus ¢
BEIIeCTBAMH B COOTBETCTBMH C HMHCTPYKLUMAMH MO BBIMOTHEHHIO 1abOpaTOPHBIX
XUMHYECKHX OTBITOR;

c(hopMHPOBAHHOCTE YMEHHH IUIAHHPOBATh W BBLIMOJAHATE XHUMUYECKHI
IKCHEPHMEHT (MPEeBpPAaleHHA OPraHMYeCKHX BELIECTB MPH HATPEBAHUH, MTOJTYUCHHE
ITHIEHA M M3YYEHHE €ro CBOWHCTB, KAaYECTBEHHBIE PEAKUHH OPraHH4yecKux
BEILeCTB, JAeHaTypauusa OelKOB NpH HAarpeBaHWH, LBETHbIE peakiuuu OelIKoB) B
COOTBETCTBHH C MpaBMIAMM TEXHMKH Oe€30macHocTH npu  obpalleHun ¢
BEIleCTBAMM M J1aDOpaTOpHBIM  0DOPYIAOBAHMEM, TMPEACTABIATL PE3YIbTATHI
XHMHYECKOTO 9KCIEPHUMEHTa B (JOpME 3alMcH YPaBHEHHI COOTBETCTBYHOMIMX
peakuuii 1 GOPMYIMPOBATE BLIBO/IbI HA OCHOBE 3THX PE3Y/IbLTATOB;

cthopMUPOBaHHOCTE YMEHHiIl KPHTHYECKH aHAMM3MPOBATE XUMHYECKYHD
HHPOPMALIHIO, MOJY4AeMyl0 W3 PasHbIX HCTOYHHKOB (CpEICTBA MAacCOBOi
nHpopmaiuu, MaTEpHET 1 IpYTrHX);



chopMHpOBAHHOCTE ~ YMEHHMH  cobiojaTe  npaBHiia  3KOJOIMYECKH
nenecooOpasHOro ToOBeAeHHS B OBITY H TPYAOBOH JeATEIBHOCTH B LIEJAX
COXPAHCHHUSA CBOCTO 30POBbA M OKPYKAIOLICH NPHPOAHOH Cpeabl, OCO3HABATH
OMACHOCTE BO3JICHCTBMS Ha JKHBRIE OPraHU3MBl OINpPEIENEHHBIX OPraHHYecKHX
BeIIeCTB, NMoHMMas cmbica nokazatens [1IK, nmoscHaTe Ha nmpumepax crnocoObl
YMEHBILIEHHA M TIPEJOTBPALEHHS HMX BPEJHOrO BO3JCHCTBHA HA OpraHusMm
4eN0BeKA;

Wi 00yHAUMXCA ¢ OrpaHMYeHHBIMH BO3MOJKHOCTAMH 3/I0POBBA: YMEHHE
MPUMEHATL 3HAHHA 00 OCHOBHBIX JIOCTYIHBIX METOJAX [03HAHWUSA BEILECTB M
XUMHYCCKHX ABICHHIA;

UL coenbiX Mo cnaboBMAAIIMX  OOYYAIONMXCH: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYK0 cHcTeMmy oDo3Havenuii JI. bpaiing aad 3anucH XHMHYECKHX

thopmya.
11 KJIACC

[IpeameTHrie pe3ynbTaThl OcBOeHHA Kypca «0OOmias M HeopraHH4Heckas
XHMUS) OTpaKalor:

chopMHpPOBAaHHOCTE  NPEACTABIEHUH: O  XHMHYECKOH CcOCTaBIAOLIEH
ECTEL‘TEﬂ[-[l-lﬂ-[-lﬂ}"iliﬂﬁ KapTHHBEL MHPAa, poaH XHMHH B [MO3HaAHHH SABJICHHUH
MpHPOJbl, B  (POPMUPOBAHMH  MBIILIEHHA H  KYABTYPbl  JIMYHOCTH, &
(DYHKLIHOHANBHONH rPpaMOTHOCTH, HEOOXOIUMOI [T pelleHHs NpaKkTHYecKnX 3ajay
H IKOJOIHYECKH ODOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBLIO M HPHPOAHOMN
cpee;

BI4ICHHC CHCTEMOH XHMHYCCKHX 3HAHHH 5 KOTOpadA BEIHOYACT.
OCHOBOIONATAOIIHE MOHATHA (XMMHUYECKHUH JIEMEHT, aToM, W3orton, s-, p-. d-
IIEKTPOHHBIE OpPOMTANIM ATOMOB, HMOH, MOJICKYJa, MOIb, MOJSAPHBIH 00BEM,
BAICHTHOCT, NIEKTPOOTPHUATE/IEHOCTE, CTCNCHE OKHCIICHHA, XHMHYCCKAd CBA3L
([{DBEHEHTHE’IH, HOHHAad, METAIIITHYCCKAA, BDJ]G[JO,E[HE[H), KPHCTAITHYCCKAA }'}ELL[E'-TI{E,
THIIBI XHMHYECKHX pEﬂKuHﬁ. pacTBop, EKTPOJIHTEI, HCMICKTPOJIMTEI,
IEKTPOIIHTHYECKAN  JIHCCOLMALIMS, OKHCIIHTEIb, BOCCTAHOBHUTENB, CKOPOCThH
XUMHYECKOH pEaklH, XHMHYCCKOC p&EHDBECHE]; TECOPHH H 34KOHBI {TEG[JHH
IEKTPOJUTHYECKOH Juccounaunu, nepuoamyeckuid saxon JI. M. Menjgeneesa,
3aKOH COXpaHEeHHMs MACCHI BEMIECTB, 3aKOH COXPAHEHUS H MPEBPALICHHS YHEPIHH
MmpH XHMHYCCEKHX []EEKLI,HHX}, JAKOHOMCPHOCTH, CHMBOJIHYECKHH $S3BIK XHMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JISKALHE B OCHOBE MOHUMAHHA NPHYMHHOCTH M
CHCTEMHOCTH XHMHYCCKHX HBJ'[EHHH, d]aKTGJ'[Dl'H'-ICCKHE CBCICHHA ©O CEDFIETBEIX,
cocTaBe, MnojaydeHHu 1 0e3011aCHOM HCIO/L30BAHHH BAKHEHIIMX HEOPraHHYECKHX
BEHICSCTE B EL{T}" H HpEKTH‘iECKOﬁ AeATENLHOCTH HYEN0OBEKA,



c(hOpMHPOBAHHOCTE YMEHUH BBISBAATE XapakTepHLIE MPHU3HAKKH TOHATHH,
YCTaHABIMBATh MX B3aHMMOCBA3b, MCMOAL30BATH COOTBETCTBYIOIIHE MOHATHA TIPH
OTMCAHWUN HCOPraHMYeCKNX BCUICCTB U HX MPEBPallCHHI;

c(hOPMHUPOBAHHOCTE YMEHHH HCNOIB30BATE XUMHYECKYH) CHMBOJHMKY Ul
cocTaBleHHs  (OPMYZ  BEIMIECTE W YPAaBHEHHH  XHMHWYECKMX  peakIiHii,
cucremarnyeckyo Homenknarypy (IUPAC) u TpuBHalIbHBIE HA3BAHHSA OT/IEJILHBIX
HEOpPraHMYecKNX BeIecTB (yrapHwiii ra3, yriaeKHCIbIH ra3, aMMmHak, raniéHas
H3BECTh, HETAIIEHAN U3BECTh, TMTLEBAA COJA, TMPHT U JIPYTHE);

c(hOopMHPOBAHHOCTE YMEHHI ONpe/IeNaTh BAICHTHOCT U CTENEHb OKHC/IEHHA
XMMHYECKHX JICMECHTOB B COCIHHCHHAX Pa3IHYHOIO COCTABa, BHI XHMHMHYCCKOI
CBA3H (KOBAJIEHTHAS, MOHHAs, METAJUIMYECKas, BOJOPO/IHAS) B COSJIMHEHHAX, THII
KPUCTA/LIHYECKOH PpemETKH KOHKPETHOIo BellecTBa (aroMHas, MOJIeKylsapHas,
MOHHAs, METANIMYECKAs ), XapakTep ¢peilbl B BOAHBIX PACTBOPAaX HEOPraHMYECKHX
COETHHEHHI;

cthopMupOBaHHOCTE YMEHHI VCTaHABIHBATE MPHHAIIC/KHOCTD
HEOPraHWYECKUX BEIUIECTB 110 MX COCTaBY K ONpeie/éHHOMY Kaaccy/rpynmne
COeIHHEHHH (MpOCThIE BEIIECTBA — METAllJIbl H HeMEeTalIbl, OKCH/Ibl, OCHOBaHHS,
KHCA0TEL, aM(OTEPHBIE MHAPOKCH 1B, COJIH);

c(hOpMHPOBAHHOCTE YMEHHI PacKpbIBaTh CMBICIT [MEPHOIMYECKOro 3akoHa /JI.
M. Menaeneesa 1 IeMOHCTPHPOBATE €70 CHCTEMATHIHPYIONIYIO, 00BACHUTENBHYIO
H ITPOrHOCTHYECKYHO (DYHKIIMH,

c(hopMHpPOBAHHOCTL YMEHMH XapakTepH30BaTh IEKTPOHHOE CTPOEHHE
ATOMOB XHMMHMYECKMX ieMmeHTOB 1-4 nepuono Ilepmommdeckoii  cHCTEMBI
xumuueckux snementor JI. M. Menneneesa, vcnoiesys MOHATHA «s-, p-, d-
IEKTPOHHBIE opOuTaTH», «IHEPreTHYECKHE YPOBHI», OOBACHATD
3AKOHOMEPHOCTH M3MEHEHHMS CBOHCTB XMMHUYECKHX JIEMEHTOR M HX COEIMHEHHI
no nepuoaam u rpynnam I[epuoguyeckoii cuctembl XuMuieckux nementos [, M.
Menaeneesa;

c(hopMHUpPOBAHHOCTE  YMEHHH  XapakTepH30BaTek  (OMUCHIBATE)  oOIIMe
XMMHYECKHE CBOICTBA HCOPraHWYECKWX  BEHISCTB  Pa3zlH4HBIX  KJI4CCOB,
MOATBEPAK/ATE CYLIECTBOBAHHE TEHETHYECKOH CBA3H MEMIY HEOPraHM4YeCKMMH
BEIlIECTBaMH C MOMOIIBI0 VPABHEHHI COOTBETCTBYIOIIMX XHMHYECKHX pPeaKInii;

cthopMHPOBAHHOCTE YMEHHA KIACCH(HUIINPOBATE XMMHYECKHE PEakiiu 1o
pazIHYHBIM TIpH3HAKaM (Y9HCAY M COCTABY pearHpylIINX BelIecTB, TEMJIOBOMY
apheKkTy peakiun, H3IMEHCHHIO CTENeHeH OKHCICHHS JEMEHTOB, 00paTHMOCTH
peakiMH, Y4acTHIO Katanusaropa);

chopMHPOBaHHOCTL YMEHHI COCTAaBIATH YPaBHEHHsA peakuuii pa3IHYHbIX
THUIOB. TIOJIHBIE H COKPAIEHHLIC YPABHEHUSA PeakiMii HOHHOTO 0DMEHa, yUUTLIBas
YCIIOBHSL, IIPH KOTOPBIX 3TH PEaKLHKM HAYT J0 KOHLA;



c(hOpMHPOBAHHOCTE  YMEHMI  [POBOJMTE  peakluu, [OJTBEpAKIa0NHE
Ka4eCTBEHHBIH COCTAB pPa3IMYHBIX HEOPraHHYECKHX BEIIEeCTB, paclO3HaBaTh
ONBITHLIM MYTEM HOHBI, MPHCYTCTBYIOUIHE B BOJHBLIX PACTBOPAX HCOPraHHYECKHX
BEIIIECTB;

cthopMHpPOBAHHOCTE  YMECHHIH  PAacKpBIBATE  CYHIHOCTH  OKHMCIIHTEILHO-
BOCCTAHOBHUTE/IBHEIX Peakiiil Mocpe/icTBOM COCTARIEHHs IEKTPOHHOTO DanaHca
ITHX PeaKiHii;

c(hopMHPOBAHHOCTE YMEHHI 00BACHATH 3aBMCMMOCTL CKOPOCTH XMMHMYECKOH
peaKUHH OT pasIMYHBIX (PAKTOPOB; XapakTep CMEILEHH XUMHYECKOI0 PAaBHOBECHS
B 3aBHCHMOCTH OT BHelIHero Bozacicteud (npunuun Jle llarense);

c(hopMHPOBAHHOCTE  YMEHMI  XapakTepH3oBaTh XHUMHYECKHE [POLECCHI,
JesKallde B OCHOBE MPOMBIILIEHHOTO MOMYYEHHS CEPHOIl KHCIIOThI, aMMHaka, a
TaKkKe CHOPMHPOBAHHOCTL TIPEACTABICHHI 00 ODIIMX HAYHHBIX TPHHIMIAX M
IKOIOTHYECKHX MpodlieMax XHMHYECKOro NMpor3Bo/ICTRA;

c(hopMHPOBAHHOCTE YMCHMI TMPOBOAHTE BBIMHCICHHS C HCMIOIB30OBAHHCM
MOHATHA «MaccoBas JI0Js BENIECTBA B pacTBOpe», OOBEMHBLIX OTHOILIEHHH ra3os
[NpH XHMHYECKHX pPeaKUUsiX, Macchl BellecTBa HiaH oObEMA ra3oB 1o H3BECTHOMY
KOJHYECTBY BCLICCTBA, Macce WM 00BbEMY OIHOTO M3 YHACTBYIOIIHX B PEakiivu
BEIIECTB, TEIUIOBOro pdekra peakiHy Ha OCHOBE 3aKOHOB COXPAaHEHHsS Macchl
BEIIECTB, NPEBPAIIeHHA H COXPAHECHHA JHEPIHUH;

chopMHUpOBAHHOCTEL YMEHHWIT cOOIIOATE MMPABHIIA NMOAB3OBAHHSA XHUMHYECKOI
mocyaoi u nadopatopHeiM 0DOpyIOBaHHEM, a TakkKe MpaBuna oOpamieHHs c
BCIICCTRBAMHM B COOTBETCTBMM ¢ MHCTPYKUMAMM MO BBLIMOIHEHHIO 1ab0paTOpHBIX
XHMHUYECKHX OIIBITORB;

c(hopMHPOBAHHOCTL YMEHHIl TJIAHHPOBAThL W BBHITOIHATE XHMHYECKHH
IKCIEPUMEHT (PasioKeHHe MEePOKCHIA BOJOPOAA B NMPHCYTCTRHM KaTalnusaropa,
ompeAeneHue Ccpeabl pacTBOPOB BEHIECTE € [[OMOIIBK  YHMBEPCAILHOIO
HHAMKATOPA, BAMAHUE PA3IHYHBIX (DAKTOPOB HA CKOPOCTH XMMHYECKOH PEaKIMH,
peakiuu HOHHOro 0ODMeHa, KayeCTBEHHBIE peakiMM Ha cyiab(ar-, KapdoHaT- H
XJIOPH-aHHOHBI, HA KaTHOH aMMOHH#A, PEHICHHE JKCIEePHMEHTAIbHBLIX 3aaad 1o
TeMam «Metamney u «Hemeranis») B COOTBETCTBHH C MPaBHJIAMH TEXHHKH
De30nacHOCTH Npu obdpallleHH ¢ BellecTRaMu U nabopaTopHeIM 0DOpYI0BaHHEM,
MPEACTARIATE PE3VILTATH  XMMHHECKOTO JKCHepuMeHTa B (opMe  3ammucH
VpaBHEHHWH COOTBETCTBYHOLIMX peakiuil U ¢GopMynHpOBaTh BBIBOJABI Ha OCHOBE
ITHX Pe3y/IbTaTOB;

C(hOPMHPOBAHHOCTE  YMEHHMH KPHTHYECKH aHAIWU3MPOBATE XHUMHYECKYIO
HHDOPMAITHIO, TMONYYaEMYK) H3 pa3HeIX HCTOMHHMKOB (CPEICTBa MAacCOBOI
KOMMYHHKaLKUH, IHTepHeT v apyrux):



cthopmMupoBaHHOCTE  yMeHHH  colaojares  npaBMia  IKOJOIMYECKH
].[EJ]ECDDGPBEHDFD MoBEIEHHA B ﬁLIT}-’ H Tp}',ﬂ,GBGﬁ JEATEIIBHOCTH B IIeaAx
COXPAHCHHA CBOCTO 300PpOBbBA H GKIJ}"JKBIDH.ICﬁ Hpr]D,ﬂHDﬁ Cpcibl, OCO3HABATH
OTIACHOCTb BO3JCHCTBHS Ha KHBBIC OPraHU3MBbl ONPEEIEHHBIX BEILECTB, MOHHUMas
cmeicn nokaszatens [IJIK, noscHaATe Ha npuMepax cnocoObl YMCHBLICHHS M
MPEJOTBPAILEHHS UX BPEIHOI0 BO3/ICHCTBHS HA OPraHH3M YeJIOBEeKa;

RIRI B | Gﬁ}"'-lﬂI{H.LIH}{CH C OrpaHHYC€HHBIMH BOIMOMKHOCTAMHA 300DOBEA. YMEHHE
NPUMEHATL 3HAHMA 00 OCHOBHBIX [OCTYIHBIX METOJAX IO3HAHMSA BEIECTB M
XMMHWYECKHX ABJICHHI;

JId  CHIENBIX H EﬂﬁﬁDBI—IMHI,HX GG}"—]EED[[[HKCHZ YMCHHC HCHOJB30BATH
pensedHo-Toue Hy cucreMy obdosznavenuii JI. Bpaiinsg s sanucu XMMHYECKHX

(hopmMy.
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BOTHHKHOBEHHE, PA3BHTHE U 3HAYCHHE

Teopus cTpoeHHA OPraHHYSCKHX

coequneHni A. M. bytneposa, cé |
OCHOBHEIE TOTOGKCHHA

[Ipencrasnenne o kiaccHpUKALHK
opranddeckux semects. Homenknarypa
(cHCTEeMaTHUYECKas ) 0 TPHBHAILHRIE
HAZBAHHA OPraHHYECKHX BEIECTR

ANKAHBI: COCTAR U CTPpOCHHE,

rOMOJIOTHYECKHIH pal l
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CHHTETHUYECKOTO KayuyKa ¥ Pe3HHEI
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11 KJIACC

Koan4uecreo gacos 1eKTPOHHBIE
No ara unppoBsIe
Tema ypoxa Konrpoashubie  Tlpakrudeckune A op
n/n Beero H3VUCHHS  00pazoBaTe/ibHbIE
patoTs paldorkl
pecypcehi

KXuMuyeckuii anemMedT, AToMm. DiexTpoHHas
KOH(PHUTYpaLHa ATOMOB

[ lepmomaecknii sakon u [lepuoamueckas
CHCTEMA XUMHYEeCKHX 2iemenTon . H.
Menaeneesa, HX CBA3L C COBPEMEHHOI
TCOpHEil CTPOCHHA aTOMOB

3aKOHOMEPHOCTH H3MEHEHHSA CROICTR
XHMHMECKHX IEMEHTOR H HX COSTHHEHHIH 110
rpynmaM M nepHoaamM. 3HaucHHe
NEPHOIHYECKOTD 3aK0HA H CHCTEME
xuMuueckux anemenTos .M. Menaeneesa B
Pa3BMTHH HAYKH

Crpoenne semectsa. XUMHYECKAA CBA3L, e€

BH/IbI; MEXAHHIMEI OOPAI0BAHMA 1
KOBANEHTHOH cea3n. Bonopojanas cease
BajleHTHOCTb. DIEKTPOOTPHLATEIBHOCTD.

Crenenb okuciacHud, Benecrsa

MOJEKYIAPHOTO H HEMOJIEKYIAPHOTO

CTpoOeHHA

[lonaTHe 0 AHCNEPCHRBIX CHCTEMAX,
HeTiHHbIE H KOMTOHIHBIE PACTBOPHI. 1
MaccoBas 10714 BEIECTBA B PaCTBOPE



11

12

13

14

Knacendmkanua n HOMEHETATYpA
HEOPTaHHYECKHX coeaHHeHuil. [ eHeTnueckan
CBA3b HEOPraHHYECKUX BEUIECTB, PA3NIHMHBIX
KIIACCOR

Knacendukanuug XuMHUecKkHx peakiuil s
HEOPraHHYeCKoi M OPraHn4yeckol XuMuu.
JAKOH COXPAHEHHA MACCH! BEIIECTR; 3AKOH
COXPAHCHHA M TIPEEPALEHHA FHEPIHH NPH
XHMHYECKHX peakiiax

Cropocts peakuun. OOpaTHMbIE PeaKLIHi.
XHMHYECKOE PABRHOBECHE

Ipaxtiueckas padora No |, «Bauanne
pa3iMyHBIX (PAKTOPOB HA CKOPOCTh
XUMHUECKOIT pearimm»

neKTponMTHYecKas Juccounaunsd. Ionsatne
0 BOAOpOAHOM Nokasatesne (pH) pactsopa.
Peakuun nontoro odmena. ['naponus
OPraHMYecKHX H HEOPraHHYeCcKHX BeIeCcTB

OKHCINTENBHO-BOCCTAHOBHTENbHbIE
peaxuun. [oustue o0 anexTponnse
pacnaaBoB W PacTBOPOB COJICH
KonrponeHas padota no pasaeny
«TeopeTHHecKHe OCHOBBI XM
Meranbl, ux nonoxenune B [epnoanueckoii
CHCTEME XUMHUeCcKUX 2meMenTos J1. H.
Menneneesa # 0coDEHHOCTH CTPOCHHA
aromob. O0uHe (hH3HYCCKHE CBOICTRA
METaLIOB



15

16

17

18

19

20

2]

22

24

25

26

Cnnaeet MeTannop. DNEeKTPOXHMIHECKHI pajl
HANPAKSHHH METAJIIOR

Xumudeckue croiicTea Bamueinmx
METALIOB {HATPHIL, Kanuii, KANLLUHI, MaraHii,
AMOMUHMI) 1 UX COSIHHEHMTH

XHMHYECKHE CBOIICTRA XPOMA, METH H MX
COCIIHHCHHUIT

XuMHYeCcKHe CBOHCTRA IIMHKA, Keje3a u HX
coe/IHHEH I

[lpakTHueckas padbora Ne 2. "Pemenne
IKCIICPHMEHTAILHBIX 387181 10 TEME
«MeTannni»"

Hemeraniel, X nonomenne 8
[lepromuHeckoii cHCTEME XHMHYECKHX
anementos 1. M. Menneneera u
OCODEHHOCTH CTPOEHISA ATOMOR
MusnYeckne CBOHCTEA HEMETANIOB.
ANNoTpornng HeMETANIOB (HA NpHMepe
KHCIopoaa, cepel, Qocdopa 1 yriepoaa)
XHMHUYECKHE CBOHCTRA FAIOTEHOB, CePhl H HX
COeTHHEHTH

XuMHdeckHe croiictia atora, gocodpa M UX
coeJIHHEeHHM

XHMHYECKIEC CBOIICTBA YIIEpod, KpeMHNS |
WX COeIHHeHHH

[TpumMenenne BaKHEHIINX HEMETA/UIOR H HX
CORMMHEHMIT

Ododienne U CHCTCMATHIALNAA 3HAHNI 110



27

28

29

30

33
34

teme «Hemeranney. Beruncnenus no
VPABHEHHAM XHMHYECKHX PEaKimii 1
TEPMOXHMHYECKHE PACUETEI

[paxrinaeckas pabora Ne 3. «Pemenne
IKCMEPHMEHTANLHBLIX 34/1a4 10 TeMe
"Hemeranisl"y

KonTponsnas pabora no temam «MeTtanne»
H «Hemetamisrx

Heoprannueckne M oprasmyeckne KMCIoThl,

Heoprannyeckue M opraHHyeckie 0CHOBAHMS

AmioTepHble HEOpPraHHYSCKHE 1
opranyueckue coenuHenna. ['eHeTnueckas
CBAb HCOPraHHYECKUX H OPraHHYecKHX
BCIICCTB

Ponk XxumMun B 00ECTIEHEHHH IKOTOTHYECKOH,
IHEPTETHHECKOH W NMHIIERDH DE30NacCHOCTH,
PASBHTHH MEIHITHHBI

[peacrasneHig ob 00IHX HAYUHBIX
HPHHLIHIAX [POMBILIUIEHHOTD HOJYYeHHs
BAMHEHINHX BellecTs

Yenosek B MUPE BEIIECTR M MATEPHAIOR
XHMHA H 310POBbE HeNOBEKa

OBILEE KOJIHYECTBO HACOB 110
[TPOI'PAMME

34






YYEBHO-METOJIUYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O IMPOLIECCA
OBASATEJIBHBIE YYHEGHBIE MATEPHAJIBI JIJT5] YHEHHUKA

METOIHYECKHE MATEPHAJIBI VI YUHUTEJIA

HHPPOBbLIE OBPASOBATEJIbHBIE PECYPCbl H PECYPCbI CETH

HHTEPHET
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