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HOACHUTEJBHASA 3AIIMCKA

[TporpaMMa no XMMuU Ha YpOBHE CpeaHero odmiero oopazoBaHus pazpaboraHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3oBaHUU B
Poccuiickoii denepanun», TpeOOBaHMII K pe3yibTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenbHON TporpaMmbl  cpemHero obOmiero ob6pazoanus (DPOIT COO),
MpeacTaBleHHbIX B DefepanbHOM TOCYJapCTBEHHOM 0O0pa30BaTEbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuum npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpazoBarenbHbIX opranuzaiusax Poccuiickoit denepannu, peaqan3yonmx OCHOBHBIE
oOpa3oBaTeibHbIE MPOTPaMMbl, U OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit @enepaunn Ha nepuoa Ao 2025 roga» (Pacnopsbxenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJXOJI0B K pa3pab0TKe POrpaMMBbI 110 XUMHUHU, K OTIPEAEIICHUIO 001IEi
cTpaTeruu o0y4eHus, BOCIUTAHUS U Pa3BUTHUSI 00YUAIOIINXCS CPEACTBAMH YUYEOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTABHIIH
koHnentyanpHbeie mosiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, pe3yJIbTaTOB OOy4YeHUss W TPeOOBaHWUW K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA
«XHUMMUS»

XuMuyeckoe 00pazoBaHHE, MOJy4aeMO€ BbIITyCKHUKaMU 00111€00pa30BaTeIbHON
OpraHu3alliy, SBJIAETCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3zoBaHHOCTH. OHO CIYKUT
3aBEpPIIAIOIIMM 3TallOM pEaln3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LIEHHOCTEN, MPUCYIINX LIEJOCTHOM CHUCTEME XHMUYECKOro oOpa3oBaHMs.
OTH UEHHOCTHM KacalTCsl TO3HAHUSA 3aKOHOB  MPUPOAbI, (POPMHUPOBAHUS
MHUPOBO33pPEHUS U O0IIEH KyIbTYphI HEJIOBEKA, a TAKKE SIKOJIOTUYECKH 0OOCHOBAHHOIO
OTHOILLIEHHUS K CBOEMY 3I0POBBIO M IPUPOJHOM cpere. Peammsyercss XuMuuyeckoe
oOpa3zoBaHue 00yUaIOIIMXCSI HA YPOBHE CPEAHEr0 001Iero o0pa3oBaHusl CpeACTBAMHU
y4eOHOro npenMera « XUMus», CoAepKaHue U MOCTPOCHHE KOTOPOIro ONpeeIeHbI B
porpamMme Mo XUMUU ¢ YY4ETOM crenudUKy HayKd XUMUU, €€ 3HaYeHUsI B TTIO3HAHUU
OPUPOJIbI M B MAaTEPUAJIbHOM >KU3HHM OOIIECTBA, a TaKKe C YYETOM OOLIUX Lenel U
MPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO OOIIEro
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOyio posib B
COBPEMEHHOW LIMBUJIM3ALlMH, B CO3/IaHUM HOBOM 0a3bl MaTepUalIbHON KyJbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OPMHPOBAHHE DPAIIMOHAILHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LEJIOCTHOIO MpPEICTaBICHHUS 00 OKpYXKaloIleM MHUpE Kak O €IUHCTBE
NpPUPOABl U YEIOBEKa, KOTOpoe (POpMHUpPYETCS B XHMHUHM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYJKAIOLIErO MHPA, OCO3HAHMSA B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HAayKaMH, XHMHs CTaya
HEOTHEMJIEMON YacThIO MHUPOBOW KYJIbTYPhl, HEOOXOIMUMBIM YCIOBHEM YCIIEHIHOTO
Tpylla U S>KH3HM Kaxjaoro uwieHa ooOmectBa. CoBpeMeHHas XWMHS KakK Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlIieHA HA pEIICHHE
rno0anpHBIX MPOOJEM YCTOWYMBOTO Pa3BUTUSL 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.



B coorBercTBMM ¢ 0OmUMH IEIIMA M TNPUHIUIAMH CpPEIHEro OOIIEero
oOpa3oBanus cojepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb
U3Y4YECHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOyuaromuxcs, He0OX0IUMYIO UM JJIs1 BBIPAOOTKH MHUPOBO33PEHUYECKIX OPUEHTHUPOB,
YCHENIHOTO BKJIFOUEHHUS B )KM3HBb COIIMYMa, MPOJAO0HKEHUST 00pa30BaHUsl B Pa3IMUHbIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» u «OOmas W HEOpraHuyeckass XUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIepKaHUS KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUU (C BKJIIOUCHHEM 3HAHUW U3 OONICH XUMHUHU) U
opraHnyeckol xumuu. POpMUPOBAHHWE HAHHOM CUCTEMBlI 3HAHWN IMPU U3YUYECHUH
npeaMeTa 00ecrneyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATHUH, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa conepxkaHusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHpoBaHa B MporpamMme MO XHMHHM Ha OCHOBE
CUCTEMHOT0 MOJIX0/1a K U3yUYEHHIO YYEOHOro MaTtepuaia u o0yclIOBI€Ha UICTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUM HA ONpPEEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak,
B KypCe OpraHM4eCKON XMMHH BEIIECTBA pACCMAaTPUBAIOTCSI HA YPOBHE KIACCUYECKOU
TEOPHUH CTPOCHHUS OPraHUYECKUX COCAMHEHMH, a TAKXKE Ha YPOBHE CTEPEOXUMHYECKUX
U 3JIEKTPOHHBIX IpEACTaBIECHUI O cTpoeHuu BemiecTB. CBeneHus: 00 M3y4aeMbIX B
Kypce BellecTBaX JalTCsi B PA3BUTUH — OT YIVIEBOJOPOAOB [JO CJIOKHBIX
OMOJIOTMYECKH aKTHUBHBIX COEAMHEHUH. B Kypce opraHnyeckod XMMHH IMOJIYyYaroT
pa3BuTHe C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
NepBOHAYAJIbHbIE MPEJICTABICHUS O XHUMHUYECKOM CBA3M, KIaCCU(PUKAIIMOHHBIX
IpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON
pEaKIuu.

[Ton HOBBIM yrjaoM 3peHHsS B TMpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha ypOBHE OCHOBHOrOo o00I1Iero o0pa3oBaHus
TEOPETUUYECKHI MaTepral U PaKkTOJIOrMYeCKUE CBEEHUS O BEIIECTBAX U XMMHUYECKOM
peakiuu. Tak, B uacTHOCTH, B Kypce «OOmas M HEOpraHUYecKas XUMUS»
0Oy4JaronMMcs MPeA0CTaBIIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE NIEPUOINYECKOTO
3aKOHa C OOILETEOPETHYECKUX M METOAOJOTHYECKHX MO3UIMM, TIy0Ke MOHSTH
HUCTOpUYECKOE HW3MEHEeHUEe (QYHKIMM 5JTOro 3akoHa — OT oOoOmaromend 10
OOBSICHSIIOIICH M MPOTHOZUPYIOIIEH.

Envnas cucrtemMa 3HaHMKA O BaXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHHM, a TAKXKE O XUMUYECKUX PEAKLUMIX, MX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs AomnoaHsAeTcs B Kypcax 10 n 11 xmaccoB anemeHTamu
CoJIep KaHusl, UMEIOIIMMHU KYJIbTYPOJOTUYECKUM M TPUKIIAAHON XapakTep. DT 3HAHUS
CHOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U XHMHUU C IPYTUMHU HAyKaMH, PACKPHIBAIOT
e€ poJib B IO3HABATEIHHOM U MPAKTUUYECKOU JI€SITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUUYECKHUX
NPUJIO)KEHUH XHMMUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEeMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIIUBATh
uHQOpMAIMIO M  NOPUMEHITh €€ Uil  TIONOJHEHUS  3HaHWM, peleHus
WHTEUIEKTYJIbHBIX W 3KCHEPUMEHTAIBHBIX HMCCIEA0OBATENbCKUX 3adad. B nenom
colepkaHue ydyeOHOro rmpeamera «XHUMHS» JAQHHOTO  ypPOBHS — M3y4Y€HUS
OpPUEHTUPOBAHO Ha (popMUpOBaHKE Y 00YHAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI IS



noHUMaHus  GUIOCOPCKUX  WOeH, TaKuX KakK: MaTepHATbHOE  EIMHCTBO
HEOPTaHUYECKOTO M OPTaHMYEeCKOr0 MHUpPA, 00YCIOBICHHOCTh CBOWCTB BEIIECTB HMX
COCTaBOM U CTPOCHHEM, TI03HABAEMOCTh MPUPOIHBIX SBJICHUHN MMyTEM dKCIIEPUMEHTA U
pEeIIeHUs] TPOTUBOPEYMH  MEXAY HOBBIMA (aKTaMH W TEOPETHUYCCKUMHU
IPEINOCHUTKAMH, OCO3HAaHHWE POJIM XUMHW B PEIICHUU IKOJOTHYECKUX IMPOoOiIeM, a
TakKe MpoOieM cOepekeHUs YHEPTeTUUYCCKUX PECypCOB, CBHIPhS, CO3MAHHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B miane perieHus 3aqa4 BOCIUTAHUS, Pa3BUTHUS M COITUATM3AINH 00YJIarOIIHXCS
NPUHATBIE TPOTPAMMOM IO XHUMHH TOAXOABl K OIPENCICHUIO COJCpKaHUS |
MOCTPOCHUS TPeIMETa MPeTyCMaTPUBAIOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUeOHBIX
NEHCTBUM, MMEIOIMUX 0a30BOE 3HAUCHUE I Pa3IUYHBIX BHIOB JACSITCIBHOCTH:
pelieHust mpooJieM, Morcka, aHainu3a u 00padboTku nHGOPMAIIUKA, HEOOXOIUMBIX IS
NPUOOPETEHUST OMBITA TPAKTUYECKOM W HCCICIOBATEIBCKON  JIEATETHLHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XMMHH.

B nmnpakthke mnpemnojsaBaHus XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0o OO0IIero oOpa3oBaHMs, NMPU ONMPEICICHUN
COJIEPKATEIbHON  XapaKTEPUCTHKU IeJel M3y4YeHHs TIpeIMeTa HalpaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHICCKOU
JESATEILHOCTH YeJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKHU 3pPEHHUS TaKOW MOJXOJ K OINPECICHHUIO LeNed H3ydeHUs
IIpeIMETa SBISICTCS BITOJIHE ONIPAaBIAHHBIM.

HEJIU U3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMUSA»

CornacHO MaHHOM TOYKE 3pEHUS TIJIABHBIMU LIEJISIMU HW3YYEHHS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisITOTCSA:

e GOpMUPOBAHUE CUCTEMbI XUMHUECKUX 3HAHUIN KaK BayKHEUIIIEW COCTABIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBbIE MTOHSATHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYyKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTU JOCTYMHBIX OOOOIIEHHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e popMUpOBaHUE W PA3BUTHE MPEACTABICHUM O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX [JIi MNPUOOPETEHUS] YMEHUM
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUW, MUMEIOIIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U OBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHHUI M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOIIOJEHUEM IMpaBuil 0€30MacHOTO
oOpalleHusl ¢ BEIIECTBAMH.

Hapsany ¢ stum, coaepskateibHasi XapakTEpUCTHKA IEJIe U 3aJad U3y4deHUs
npeaMeTa B MporpaMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMH TPUOPUTETAMH B CHUCTEME CpeaHero oomiero ooOpasoBanusa. CeromHs B
NPEenoJaBaHuM XUMHUHM B OOJIbIIEH CTEeneHU OTAAETCS MPEANOYTEHUE MPAKTHUUYECKOU
KOMIIOHEHTE COJCpKaHUsI 00yUEHMs, OPUCHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA
001e00pa30BaTeIbHOM  OpraHM3alldy, BIQJCIONIEr0o He Ha0OpoM 3HaHUM, a
(GYHKIIMOHATBLHOM TIPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSIMH aKTHUBHOTO



MIOJTyYCHUS 3HAHWHA ¥ TPUMECHECHHUS X B PETbHOM KU3HU IS PEIICHUS TTPAKTUICCKIX
3ajad.

B cBs3M ¢ 3TUM NpH U3YYCHUU MpeaMeTa « XUMHsD» JTOMHHUPYIOIICEe 3HAYCHUE
nproOpeTaroT TaKKe 1NN U 3a/1a41, KakK:

e aJanTaIsl OOYYAIONIMXCS K YCJIOBHSM JHHAMHYHO Pa3BHBAIOIICTOCS MUPA,
(bopMHpOBaHKE HHTEIUICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KM3HCHHBIX CHTYAIIUsX, CBSI3aHHBIX C BEIICCTBAMHU M UX MIPUMCHECHHUEM;

e bopMupoBaHHEe y  OOydYaIONIMXCS  KIFOYCBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIMI), HMMCIOIIMX YHHUBEPCAIbHOE 3HAYCHHE JUIS Pa3IMIHBIX BHJIOB
JICSITEILHOCTH: PEIICHUS MpoOJieM, TOUCKa, aHajau3a u 00pabOTKM HH(OPMAIUH,
HEOOXOUMBIX ISl TPHOOPETCHHUS OIBITA JCATEIBHOCTH, KOTOpash 3aHUMACT BaKHOC
MECTO B IO3HAHWW XHWMHH, a TaKXKe JUIS OICHKH C IO3HWIUNA 3KOJOTHYCCKOU
0€30IacHOCTH XapaKTepa BIUSHHS BEIICCTB U XUMHUYECKHUX MPOIECCOB HA OPTaHU3M
4eJIOBEeKa U MPUPOAHYIO Cpeay;

e Pa3BHTHC TIO03HABATEIBHBIX HHTEPECOB, HWHTCIUICKTYAJIbHBIX H TBOPYCCKUX
CIIOCOOHOCTEM 00yYaronmxcsi: CroCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HAHUS TI0 XUMHUU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIE30BATh
COBpEeMEHHBbIC MH(GOPMAIMOHHBIC TEXHOJOTHH JUIs MOMCKA M aHaIu3a y4eOHOW W
HAYYHO-TTOMYJIAPHON HHPOPMAITIH XUMUIECKOTO COJICP KaHMUS,

e opMHupoOBaHUE W pa3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOI0OaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOECHHO
HEOOXOIUMBI, B YAaCTHOCTH, IpPH IUIAHUPOBAHWW W IPOBEICHUU XHUMHUYCCKOTO
IKCIIEPUMEHTA,;

¢BOCIIUTAHUE y  oOOydarommxcs yOeKAEHHOCTH B  T'yMaHHUCTHYCCKOM
HAIPaBIICHHOCTH XHMHH, ©€ Ba)XHOH pOJIM B PEHICHUH TJIOOAIBHBIX IPOOJIeM
paIMoOHAIBHOTO TMPUPOIOIIOIE30BAHUS, MOTIOJHEHHSI YHEPTCTHUSCKUX PECYPCOB U
COXpAaHEHHUS MPHPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOIIICHUS K TPHUPOJEC W CBOEMY 3JI0POBBIO, a TaKe NPUOOPETCHHS OIbITa
UCTIOJIb30BaHUSl TIOJNYUYEHHBIX 3HAHWUU IS TIPUHSATHS TPAMOTHBIX pEIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKHMH SIBJICHUSMHU.

MECTO YYEBHOI'O IIPEJMETA «XUMMUS» B YYEBHOM IIJIAHE
B yue6HOM 11ane cpenHero oOiero oopa3zoBaHus npeaMer « XuMmus» 6a3oBoro
YPOBHSI BXOJUT B COCTaB MpPeaMETHOM 00actu « EcTecTBEeHHO-HAYUYHBIE MPEIMETHI.
OO011ee YnciIo 4acoB, OTBEIEHHBIX JJII M3YUYEHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero ooiiero oobpasoanus, cocrtapisieT /0 yacos: B 10 kiacce — 34 gaca (1 gac B
Hezeno), B 11 kinacce — 34 yaca (1 gac B Hezento).



COJEPXKXAHHME YYEBHOI'O IPEJIMETA
10 KJTACC

OPI'"AHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT OpraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MAaTEPUAIOB. Teopusi CTPOCHHsSI OPraHUYECKHUX
coequHenniit A. M. BytnepoBa, e€ ocHoBHbIE TIOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o Ki1accuPpUKAIMU OpraHudeckux BemecTB. HomenknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMs
BKHEHIIUX NPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX MPEBpAIICHUIL:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OPraHMYECKUX BELECTB U MaTepUallaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEILECTB, HAONIOJEHWE M OINHCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB M0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriesoaopoanl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKMH pPsaA. MertaH W 3TaH —
IpOCTEeHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUHN psAl. DTHIEH U MPOIMUIEH —
IpocTeilline NPEACTABUTENN AJKEHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u MetunOyrtamueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus nojaumepusauuu). [lomyueHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psil. ALIeTUIICH
— TMPOCTEHIIMIA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKlUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliHy,
rOpEeHUs), OJYyUYEHNUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHUE. Toayon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.
['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIACCaM.

IIpuponHble MCTOYHMKM yIJIEBOAOPOAOB. I[IpupoaHblii ra3 W MOMYyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEePEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTHYECKHil), nuposu3. [IpoaykTsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTA U B ObITy. KameHHbIN
YTOJIb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX MPEBPAIICHUIL:
O3HAKOMJIEHHE C 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Koyuiekuuu «Hedte»



U «YT0JIb», MOJAEIMPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB U TaJIOr€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJYyUYEeHHUE STUIIEHA U U3yUYEHUE €0 CBOMCTB.

Pacuérurle 3amaun.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIA MTPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON MW 3TAHON: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHI. ITUIICHTIIMKOIb U TIIUIEPUH: CTPOEHUE, (PU3UIECKUE
U XMMHYECKHE CBOMCTBa (B3aMMOJEHCTBHME CO IIEJIOYHBIMU METAJJIAMHU,
KaueCTBEHHAs] peaklisd Ha MHOTOATOMHbIE CHUPTHI). JleiicTBMe Ha OpraHusm
yenoBeka. [[puMeHeHre riunepruHa u STUIEHT KOS,

@deHoN: CTPOEHUE MOJICKYJbl, (U3UYECKUE U XHUMHYECKHUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnerunibel U kemowusl. DopManplerui, aleTalbACTHI: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHCIEHUS M BOCCTAHOBJIIEHUS,
KAauECTBEHHBIC PEAKLINN ), TIOJyYEHHUE U IPUMEHEHNE.

OHOOCHOBHBIE Npe/ieIbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KUCIIOT, peakuus dTepupuKannu), noiaydyeHue u npuMenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

CrnosxHble 3(pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HIPOIIN3 CIOAKHBIX
aupoB. Kupel. I'maponus xkupos. llpumenenue xupoB. buonormdeckas poiib
YKUPOB.

VYrieBojsl: cocTaB, Kiaccu(puKkaus yrieBoaoB (MOHO-, TU- U TIOJIUCAXaAPHU/IbI).
['moko3a — mpocTeHIMii MOHOcCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
¢du3nveckre U XMMUYECKHE CBOWCTBA (B3auMojeicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE,
OpoO’KeHHUE TIIH0KO3bl), HAX0XK/ICHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOrHYECcKast pOib.
dortocunTe3. OpyKTO3a KAaK H30MEP IIIFOKO3bI.

Kpaxman u nemnonosa kak npupoaHbie noiuMepbl. CTpoeHue Kpaxmalia u
Hewnroso3bl.  PU3NYecKMe W XMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAKIIUS C HOJOM).

DKCIEepUMEHTANbHBIE METOJbl H3YY€HHs BELIECTB M HX MPEBpaLCHUM:
npoBeJieHHe, HAOMIOJCHUE W OMUCaHHE JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJIEUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anprernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), BzaummomeicTBHe Kpaxmana C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkamue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHn4YecKue coequHeHus. Puznueckue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha MpuUMepe INMuuHa). buonoruueckoe
3HA4EHUE aMUHOKUCIOT. [lenTuael.

benku Kak IpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAsi U TpETUYHas CTPYKTypa OenkoB. XUMHUYECKHUE CBOICTBa OEJIKOB:
TUAPOJIN3, ICHATYpALHs, KAYECTBEHHbIE PEAKIIMU HA OEIIKH.

OKCIIEPUMEHTAIBHBIE METOJbl H3Y4YEHHUs BELIECTB M HX IPEBpPALCHUM:
HAOJIIOJICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypauus OElIKOB MpH
HarpeBaHUM, IBETHbIC PEaKLUU OEITKOB.

BbicokoMoJIeKyISIDHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINNA, CPEIHAS MOJIEKYIApHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHHH —
MOJINMEPU3ALUS U MIOJTUKOHEH AU

OKCIEPUMEHTAIbHBIE METOJIbl M3Y4Y€HHs BELIECTB M WX MPEBpPALCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peannsanus MeXnpeIMETHBIX CBS3€U ITPU U3YYEHUN OPTaHUYECKON XUMHUH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KAk OOIIMX €CTECTBEHHO-
HAy4YHbIX TMOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHATHS: SIBICHUE, HAYYHbIN (pakT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiacCu(uKanus, NepuoaUdHOCTh, HAOIOIECHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

®dusnka: MaTepus, OSHEpPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJIa,
HDHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MOJE3HbIE HUCKOMAEMbIE, TOILJIUBO,
peCypCHlI.

TexHOonorus: NUIIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUA,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEenapaTsl, MaTEpHAIIbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMHUECKU aieMeHT. AToM. S po aTtoMa, U30ToMbl. DIEKTPOHHAs 000JI0UKa.
DHepreTHYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- AIEMEHTHI.
Oco0OeHHOCTH pacrpe/iesieHns JIEKTPOHOB MO OpOUTaIsIM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.



[lepnonnueckuii 3akoH U [leproauyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /I,
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa W IleproaMYecKO CUCTEMBI
xumudeckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKUX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TpPYyINaM M MepUojam.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHYECKas CBsi3b. BHIBI XMMUYECKOW CBSI3H
(kOoBaJIeHTHasi HEMOJsIpHas W TOJSpHAasi, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuentopHsiii). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[IoHsTe O AucCnepcHBIX cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUN. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuus. Krnaccupukaruss  XUMUYECKHX — peaknuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTuMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4ueckoro paBHoBecus. [Ipunnun Jle [lartense.

DnekTponautuueckas auccoruanus. CuiibHbIC U clladble 3IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHHUS] BEIIECTB W HUX MPEBPAIICHUN:
neMoHcTpanus Tabiau «llepuoauyeckas cuctemMa XUMHYECKUX 3yemeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHUBEPCATHLHOTIO MHANKATOPA, PEAKIIMU HOHHOTO0 OOMEHA), TPOBEACHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUmn».

Pacuérnblie 3anaun.

PacuéTtel 10 ypaBHEHHSIM XHUMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCITOIB30BAHUEM MTOHATUS «MACCOBASI IO
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemetannel. Ilonoxxenne HemeramnmoB B Ilepuogudeckorl  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).



XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAMHEHUN).

[IprMeHeHnE Ba)XHENIIMX HEMETAIIOB U KX COECUHEHH.

Merambl. [lomoxenue MeramoB B Ilepuonndeckor CUCTEME XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIiaBel METaJUIOB.
DIIEKTPOXUMHUYECCKUI PSJI HAPSHKEHUN METAIIIIOB.

XHUMUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPHM, Kaaui, KaJbIIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoOwl moydeHus MetaioB. [IpuMeHeHrne MeTamuioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX IMPEBpaAILCHUI:
H3YUYCHHE KOJUICKIIMH «MeTalibl M CIUIaBbl», 0Opa3ll0B HEMETAJIOB, pEIIeCHUE
AKCTICPUMEHTAJIbHBIX 3a/1a4, HAONIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA aTIOMUHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérbl mMacchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUS U )KM3Hb

Ponp xumum B oOecriedeHUH 3KOJIOTHYCCKOM, SHEPreTUYECKON W MHIIEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienns 06 0OMIMX HAYYHBIX MPUHITUIIAX MPOMBIIIUICHHOTO ITOTyYCHHS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB W MaTE€pPUANIOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuabl JIJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC
yaoOpeHus.

XuMus WU 30POBbE YEJIOBEKA: MMPABWJIA MCIIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIOIB30BAHUS TIPENapaToB OLITOBOM XUMHUH B
MOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzauuss MeXNpeaIMETHBIX  CBSI3eM MpU  M3YyYEHUH  OO0mmel u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBISAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIMX EeCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYUHbIe TOHSATUS: HAyYHbIA (DAKT, TMIOTE3a, 3aKOH,
TEOpHsS, AaHaln3, CHHTE3, KiacCH(pHUKAIUsI, IEepUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusukKa: MaTepus, YHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHB, BELIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: knetka, opraHm3M, SKocucTtema, Owocdepa, Makpo- W
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEILECTB B OpPraHU3Me.

['eorpadus: MUHEpasbl, TOPHBIC MOPOJIBI, TOJIEC3HBIC UCKOMAaeMbIe, TOTLTUBO,
pPECypCHI.

TexHoMOrHsI: XMMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJACTBO, ITHINEBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIpenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OoOy4arolMMHUCST IPOrpaMM CpelHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
MeTanpeaMETHbIM M IpeaMeTHeiM). HayuHo-MeTomuueckol OCHOBOM — aJis
pa3pabOTKH IUJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBMM C CHCTEMHO-ACATENBHOCTHBIM IOAXOIAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOLIUE:

e OCO3HaHHE OO0YyYarOIMMMHCS POCCUHMCKOM TpakIaHCKOM HIAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIECICHUIO;

e HAJINYME MOTHBALMU K 00YUYEHUIO;

« [IEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEXKACHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

¢ TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOICTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

e HAJINYUE MTPABOCO3HAHUS IKOJIOTUYECKON KyIbTYPhl U CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHS MpeaMeTra «XHUMHsD JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESATENIBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOIO3HAHUS, CaMOpPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHUS MpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITA TO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
4acTH:

1) rpaxaaHCKOro BOCIIMTAHMS

e OCO3HaHUS 00YYAIOLIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

e IPEJCTABICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



eTOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

* CIIOCOOHOCTH MOHHMATh W MPUHUMATh MOTHBBI, HAMEPEHHUA, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUUHbBIX BUJIOB YUEeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

¢ [ICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACJEIHIO
OTE€UECTBEHHON XUMUMU;

e YBOKEHUSI K TPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

e MHTEpECA M IIO3HABATEIbHBIX MOTHBOB B IOJYYEHHH M TOCIEIYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e HDaBCTBEHHOI'O CO3HAHUs, ITHYECKOT0 IIOBE/ICHHUS;

e CIIOCOOHOCTH OLIEHHBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUAMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

¢ TOTOBHOCTH OLICHUBATh CBOE INOBEACHUE U MOCTYNKH CBOMX TOBAPULIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

e IOHUMAHUSI IIEHHOCTEW 3J0poBOro u 0Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

e COONMIOACHUS TIpaBWi O€30macHOro OOpalleHHsl C BEIEeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

e IOHUMAHUSI UEHHOCTH MPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

e OCO3HAHHUS MOCIEACTBUN U HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOIEHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

e KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEeI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

e YCTAHOBKM Ha aKTHBHOE€ Yy4YacTHE€ B PEIICHUH TMPAKTHYECKUX 3a/1a4y
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

e HIHTEpECA K MPAKTUYECKOMY HM3YUYEHHUIO Tpodeccuil pa3iuuHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

e YBOXKEHUS K TPYY, JIIOASM TPYyJla U pe3yJIbTaTaMm TPYyJI0BOH AESATEIbHOCTH;

eTOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:



¢ OKOJIOTHYECKH 11€JecCO00pa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MIIE;

e IOHUMAaHUs TJI00AJIBHOTO XapaKTepa SKOJOIMYECKHUX HpoOJIeM, BIIHSHUSA
YKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

e OCO3HaHUsI HEOOXOJUMOCTH MCHOJIb30BAHUS JOCTMKEHUM XUMHMM JJIs
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

¢ AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYKAIOIIEH
IPUPOJIHON cpele, YMEHHsI MPOTHO3UPOBATh HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACUCTBUI U IIPEIOTBPAILATD UX;

e HAJINYUS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIEHHUS, SKOJIOTHYECKOM KYJIBTYPBI,
OIbITa NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMATIBHOU
IPAaKTHUKE, CIMOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

e C)OPMHUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON IPAKTHKHY;

e IOHUMaHUS cHeuu(UKU XHUMHUM Kak HayKH, OCO3HaHus €€ ponu B
(GOpMHpPOBaHUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

e yOXKIEHHOCTH B O0OCOOOM 3HAYMMOCTH XUMHUHU [UJII COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIbHOM KYyJIbTYpbl, PEIICHHH IJIOOAIbHBIX MpPO0OJieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€301acHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEMIHOTO TPY/a U SKOJOTUYECKH KOM(POPTHOM KU3HH KAKIOTO YieHa OOIIEeCTBa;

e €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJI0B
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

¢ CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XUMHUYECKHME 3HAHUS IS
peleHus: npo6JieM B peabHBIX )KU3HEHHBIX CUTYALIUAX;

e HHTEpECA K MO3HAHUIO U HUCCIIEIOBATENBCKOM ACSITEIbHOCTH;

eTOTOBHOCTM W CHOCOOHOCTM K HENpPEephIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

e HIHTEpECAa K OCOOEHHOCTSIM TPyJia B pa3iMuHbIX chepax mpodeccuoHaTbHON
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ynbTaTbl OCBOCHUSI y4eOHOTO MpenMeTra «XHUMHUsD Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

e3HauMMble  JUI1  (OPMUPOBAHMS  MHUPOBO33PEHHUSI  OOyyarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroUUe



IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHsI, UCCIICI0OBaHNE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);

e YHUBEpCaJIbHbIE YueOHbIC eUCTBUs (MTO3HABATEIbHbBIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJaroITuXCs;
e CIIOCOOHOCTH 00yJaroImxcs MCTIOIh30BaTh OCBOCHHBIC

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U yHUBEpCAIbHbIC Y4ucOHbBIE
JIEUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YyJbTAThl OTPAXAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABAaTEIbHBIMH, KOMMYHHMKATUBHBIMH UM  PEryJSTUBHBIMU
JICVCTBHSIMH.

OBaanenne YHHBEPCAIbHbIMU Y4eOHbIMU NMO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe AeiiCTBUA:

e CAMOCTOSITEILHO  (hOpMyJIMpOBaTh M aKTyaJU3UpOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

e ONIPEACHATh LENN JCATEIBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTHU C ITOCTABICHHBIMU LIEJISIMU;

* ICIIOJIb30BATh NP OCBOEHUU 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS JJII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHU;

e BEIOMPATh OCHOBAHUSI M KPUTEPUU I KiIacCU(UKAIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

e YCTAHABIMBATh IPUYMHHO-CICACTBEHHBIE CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

e CTPOUTh JIOTMUECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JCAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B pPacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

e IPUMEHSATH B MPOIIECCE MO3HAHUS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMya, ypaBHEHUE XUMUUECKON peakiuu
— MPU PElICHUH YUEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHbBIC MOJIETIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

e BJIaJIETh OCHOBAMHM METOJOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxKLuii;

 GOpMYJIUPOBATH 1EJIU U 33]]a4H UCCIICIOBAHMS, UCIIOIb30BaTh IOCTABJICHHBIC
U CaMOCTOSITETLHO C(OpPMYyJIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

eBJQJIETh HABBIKAMU CaMOCTOATEJIBHOTO [UIAHUPOBAHUS W MPOBEICHUS
YYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibrar, (GopMyIupoBaTh



000O0IIEHHS ¥ BBIBOABI OTHOCUTENBFHO IOCTOBEPHOCTHU PE3yJIbTaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

e IPUOOPETATh ONBIT YYEHUYECKOW HCCIENOBATEICKOM M MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/I0B PEIICHHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHBIX METOI0B
HO3HAHMUSL.

3) padora ¢ ungopmanueii:

e OPUEHTHPOBATHCA B Pa3IMYHBIX HCTOYHHMKAX HH(MOpManuu (Hay4HO-
HOMYJIsSIpHAsl JIUTEpaTypa XMMHMUYECKOTO COJIEp)KaHUs, CIpPaBOYHBbIE IOCOOuS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALIUIO PA3TUYHBIX BHIOB U (OpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTH;

o popMyIHpOBaATH 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a7ay
OIPEAECIIEHHOTO TUIIA;

e IPUOOpPETATh OMBIT HKCIOJb30BaHUA HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

¢ CAMOCTOATEIBHO  BBIOMpAaTh  ONTUMAJIbHYIO (OpMYy  NpeaCTaBICHHUSA
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

* CIIOJIB30BaTh HAay4yHBIH SI3bIK B KauyecTBE CpeAcTBa INpu padbore ¢
XUMHUYECKON HHQOpMAIMel: NPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

¢ ICTIOJB30BATh M MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaIJISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

*3371aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIa€MOW TEMBbI B XOJI€ JUaora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBaThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

¢ BBICTYIIaTh C MPE3EHTALMEN pe3yibTaTOB IO3HABATEIBHON JESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUHN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
[0 Pe3yJbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS NMO3HMLMKA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMU.

OgByaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

e CAMOCTOSITEIIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO
NeATEIbHOCTh, Ompenenss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HUX pelIeHHS ¢ Y4E€TOM MOJIyYeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

e OCYILIECTBIJISITH CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CaMOaHaJIN3a
Y CaMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATbBI
10 KITACC

[IpenmeTHble pe3yabTaThl OCBOEHHA Kypca «OpraHumyeckas XHMHS»

OTpaXkaroT:



e CQOPMUPOBAHHOCTh ~ TPEJCTABICHUA O XUMHUYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJI XUMUU B IO3HAHUU SIBJICHUI ITPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €& (YHKIIMOHAJILHOM
rPaMOTHOCTH, HEOOXOUMOM ISl PEIICHUs MPAKTUYECKUX 3a/lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

eBJIQJICHUE  CHCTEMOM  XUMHUYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyiia (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paTuKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COEAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXKalMe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYECHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JeATETbHOCTU YETIOBEKa;

e CQOPMUPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIC NMPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAICHUN OpraHUYE€CKUX COCTUHEHU;

e ChOOPMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUUYECKYIO CHUMBOJIMKY JJISI
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaII€HHOM)
dbopMyJ1 OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WLUIIOCTpAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

e ChOPMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAJICKHOCTh HM3YUECHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrJIeBOJOPOAbI, KHCIOPOA U a30TCOJIEpPKaIIne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucremarndeckoir HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

e ChOPMUPOBAHHOCTh YMEHHSI OIpPEACIATh BHUAbI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

e CQOPMUPOBAHHOCTh YMEHHUSI TMPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHUS
opranuueckux BeriectB A. M. byTiepoBa 1151 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEIIECTB;

e CQOPMUPOBAHHOCTh ~ YMEHHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWICH, alleTHJICH,
Oytamuen-1,3, merunOyrtamuen-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIUKOD,
TIIAIEePUH, (EHOJI, aleTalbJIerua, MypaBbHHAsI M YKCYCHas KHUCIOTHI, TIIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO



CBA3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKLUNA C
UCITI0JIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

e COPMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJIOPOTHOTO
CBIpbs (He(PTh, MPUPOIHBIIA Ta3, Yrojb), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
MPUMEHEHUE POYKTOB NEpPEepadOTKU;

e CQOPMUPOBAHHOCTh YMEHUN TNPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TPOAYKTOB PEaKIINM);

e CQOPMHUPOBAHHOCTh YMEHHM BIIAJICTh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCITOJIb30BaTh CUCTEMHBIE XHWMHUYECKHE 3HAHUS Ui TPUHATHS pEUIeHUH B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH H HX
IIPUMEHEHUEM;

e chOPMUPOBAHHOCTh YMEHUM COOIIOATh MPABUIIA MOJIb30BaHUS XUMUYECKOM
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMHU IO BBIIOJHEHHUIO J1a0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

e cCQOPMHUPOBAHHOCTh YMEHMM IJIAHUPOBaTh M BBINOJHATh XHUMHUYECKUN
HKCIEPUMEHT (TIPEBpallleHUs OPraHUUYECKUX BEIIECTB IIPU HATPEBAHUHU, MTOJTyYEHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JieHaTypauus OEJIKOB MPU HArpPEBaHUH, LIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30IaCHOCTM MpH OOpalleHWd C BEIIECTBAMU MU
7a00paTOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YpPABHEHUN COOTBETCTBYIOLIUX pEAKLHA U
(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

e CQOPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJYYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
undopmaruu, aTepHer u apyrux);

e ChOPMUPOBAHHOCTh ~ YMEHMM  COOJIOAaTh  MpaBUjia  DKOJIOTUYECKH
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMAsi cMbica mnokaszatens IIJIK, moscHsITs Ha mpumepax CrocoObl
YMEHBLIECHUSI W TNPEJOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YEJI0BEKa;

o 1711 OOYYAIOIMIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

eUIA CIIETIBIX M CHA0OBUASIIMX OOyYalolIUXCsA: YMEHHE UCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHUYECKHUX
dbopmy.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas MU HeopraHudeckas

XUMUSD» OTPAXkKaroT:



e CQOPMUPOBAHHOCTh ~ TMPEACTABICHUA: O XUMHUYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJI XUMUU B IO3HAHUU SIBJICHUI ITPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €& (YHKIIMOHAJILHOM
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUSI MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

eBJIQJICHUE  CHCTEMOM  XUMHUYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAs, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIHUTBI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUruH, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUE B OCHOBE IIOHUMAHMUA INPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, NMOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

e cC(hOPMHUPOBAHHOCTh YMEHHUMN BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHITHMH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

 c()OPMHUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIECTB (yrapHblii ra3, yrJIEKHCIbI ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHE);

e C)OPMUPOBAHHOCTH YMEHUI ONPEAENATh BAJICHTHOCTD M CTENIEHb OKUCIIEHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COCAUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEUIECTBA (aTOMHAas, MOJEKYJISpHasd,
VOHHasl, METAJUIMYECKAs ), XapakTep Cpeibl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

e CpOPMUPOBAHHOCTD YMEHHU YCTaHABJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneaEéHHOMY Kilaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

o c(hOPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICH NMEPUOIUUYECKOr0 3aKoHa /1.
N. MenaeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

e COPMHUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux sgemenToB JI. M. MennesneeBa, MCIONb3ys MNOHATHA «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», OOBSACHATH 3aKOHOMEPHOCTH
VU3MEHEHHs] CBOMCTB XMMMYECKUX DJIEMEHTOB U HUX COCAUHEHUU IO IepuoAaM M
rpynnaM [lepuogunueckon cucreMbl xuMudeckux 3semeHToB 1. 1. Menneneesa;



e cCOPMHUPOBAHHOCTh yYMEHHM  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHUYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETHUUYECKOW CBSA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKHX PEAKLIN;

e CQOPMUPOBAHHOCTh YMEHHS KIACCU(UIUPOBATH XUMHUYECKUE PEAKLUU 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHHS AJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

e CQOPMUPOBAHHOCTh YMEHUU COCTABJATh YPAaBHEHHUS PEAKLUNA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,;

e CPOPMUPOBAHHOCTh YMEHHM TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILECTB;

e CPOPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEaAKIUM;

e C)OPMUPOBAHHOCTH YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakuuu OT pa3IMyuHbIX (PAaKTOPOB; XapaKTep CMEILEHUS XUMHUUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npunHuun Jle Illarense);

e CQOPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHMHUYECKHUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHUsS] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4YHBIX NPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BO/JICTBA;

e CQOPMUPOBAHHOCTh YMEHHMI MNPOBOAUTH BBIYHMCIECHUS C HCIOJIb30BAHHEM
HOHSTHS «MacCOBasi IOJIsl BEILIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHU Ta30B NPU
XUMHUYECKUX PEAKIUSAX, MACChl BELIECTBA WJIM 00bEMA Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOro 3((ekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

e chOPMUPOBAHHOCTh YMEHUM COOII0IaTh MPaBUIIA MOJb30BAHUSI XUMUYECKOMN
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHMSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

e c)OPMHUPOBAHHOCTh YMEHMM IJIAHUPOBaTh M BBIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (pa3jioKEeHHEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaM3aTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
teMaM «Metaiey u «Hemeramib»y) B COOTBETCTBHM C NPAaBWIAMH TEXHUKH
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO JKCIIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOUINX peakiuii U (GOpMyIHpPOBAThH BHIBOJIBI HA OCHOBE ATHX
pE3ybTaTOB;



e CQOPMUPOBAHHOCTh YMEHHA KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMaIuio, MOoJydaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, MaTEepHET U ApyTruX);

e CDOPMUPOBAHHOCTh ~ YMEHUW  COOMIOJATh  MpaBWJIAa  DKOJOTHYECCKH
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXpPAHEHHSI CBOETO 3/I0POBbS M OKPYKAIOIICH MPUPOIHON Cpebl, 0OCO3HABATH
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MpEeA0TBPAICHUS X BPETHOTO BO3ACHCTBHS HA OpraHU3M YeJIOBEKa;

o I OOYYAIOMIMXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYCCKHX SIBJICHUM;

eUIA CIIEMBIX M CHA0OBUASIIMX OOYYAIOUIMXCS: YMEHHE MCIO0JIb30BATh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
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¢ OCHOBBI XUMHUH: 00pPa30BaTEIbHBIN CAUT JJIsl IIKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

o Xumus B OTkpsiToM Kosuiemke http://www.chemistry.ru

e\WebElements: onaiiH-clipaBOYHUK XMMHUYCECKUX DJIEMEHTOB
http://webelements.narod.ru

eBupryanbHas xumuueckas mkosa http://maratakm.narod.ru

e3aHMMaTeNbHas XUMHUS: Bce 0 Metautax http://all-met.narod.ru

e Mup xumum http://chem.km.ru

e Komiekuust «EcTecCTBEHHOHAayUYHBIE SKCTIEPUMEHTBD): XUMHUS
http://experiment.edu.ru

o XuMUS I BCEX: MIUTFOCTPUPOBAHHBIE MaTePUAIIBI 11O OOIIEH,
OpraHMYeCcKoi u Heopranmdeckoi xumuu http://school-sector.relarn.ru/nsm/

e DJICKTpOHHAsi OUOIMOTEKA MO XUMUH U
texHukehttp://him.1september.ru

e[leproaunueckas cuctema semeHToB http://periodictable.ru/

ePeriodic Videos http://periodicvideos.com/



https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.chemistry.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://webelements.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000
http://periodictable.ru/
http://periodicvideos.com/

e MuHepaibl 1 TopHBIe Topobl hitps://catalogmineralov.ru/mineral/
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