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MHNOACHUTEJBHASA 3AIIUCKA

[IporpamMma 1o XMMHUHM Ha YpOBHE CpeIHEro oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yapTaTaM OCBOCHUS (hefepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO 00IIero
obpazoBanus (DPOII COO), npencrabieHHbIXx B DeepaabHOM TOCYAAPCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydyeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTenbHbIX  opranuszauusax  Poccuiickoit ~ @expepainuy,  peaau3ylOlIUX  OCHOBHbBIE
o0Opa3oBaTeNbHble MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTUS BOCIHUTAHUS B
Poccutiickoit deneparuu Ha nepuoa a0 2025 roga» (Pacmopsukenue IlpaButensctBa PO ot 29.05.
2015 N2 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI MO XUMHH, K ONpEAeNeHUI0 oOIIe cTpaTeruu
00y4eHHs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMHU Y4YEOHOTrO HpeaMeTra «XUMHsD s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIenTyaidbHble mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJiel, COJIep)KaHUs, pPe3ylbTaToB OOyueHUss U TpeOOBaHUIl K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pazoBaHue, MOTydacMOe BEITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHH3allHH,
SBIIAETCS HEOThEMJIEMOW 4YacTbi0 HX 00pazoBaHHOCTU. OHO CIYXKUT 3aBEpHIAIONINM 3TarloM
peaiM3allii HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH ILEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npuposl, (POPMUPOBAHKS MHUPOBO33PEHUS M OOIIEH KYIbTYphl YEJOBEKa, a TaKKe HKOJOTHYECKH
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBbIO M MPHUPOAHON cpere. Peanusyercs xumudeckoe
oOpa3oBaHHe OOy4alOUIUXCs HAa YpPOBHE CpeaHEro ooOIero oOpa3oBaHUs CpEACTBAMHU Y4eOHOTO
npenMera «XUMUs», COIEpKaHue U MOCTPOEHHE KOTOPOTO ONpPENEIEHbl B MPOrpaMMe MO XUMHUH C
yuéToM cnenu(uKy HayKd XUMHH, €€ 3HA4YeHUS B MO3HAHUHM TPUPOJABI U B MaTEPUANTBHON >KU3HU
oOmiecTBa, a Takke ¢ y4€ToM OOMMX Iefied M TPHUHILMUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HUIpaeT Oco0yl0 pOjb B COBPEMEHHOU
LUMBUJIM3AlMU, B CO3/IaHUM HOBOW 0a3bl MarepualibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3[JaHME LEJIOCTHOTO Ipe/ICTaBIeHUs 00
OKpY’KaloIlleM MHUpe KaK O €JMHCTBE IPUPObI U YelI0BeKa, KOTopoe (POpMUPYETCs B XMMUU Ha OCHOBE
MIOHMMAaHMs BEILIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHHUS B3aWMOCBSI3M  MEXAY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3auMOJIEHCTBYS C APYTMMM €CTECTBEHHBIMH HAyKaMH, XUMHs CTaja HEOThEeMIIEMOM
YacThI0O MUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOIO TPyJa M >KU3HU KaKAOro 4ieHa
oOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HampaBJieHa HA PELIeHHE INI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUSl YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECcKO, MUIIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbl 370POBBSI.

B coorBercTBMM ¢ OOmKMMH IeNAMH M TNPUHLMIIAMH CpEeIHEro oOIero ooOpa3oBaHUs
conepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO TOJrOTOBKY OOy4aroummxcs, HEOoOXOIUMYyI0 UM s
BBIPAaOOTKHM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLIMYMA,
MPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBngomumMy npeaMera «XuMus» ABIsA0TCA 0a30Bble Kypchl — «Opranuyeckas XuMus» U
«O0masi U HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUSl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOIl HayKu: CHCT€Ma 3HAHUI MO HEOPraHMYeCKOW XMUMMHU (C BKJIIOUYEHHUEM 3HAHUNA U3
o0meil XMMUU) U OpraHndeckoi XxuMuu. PopMHUpPOBaHHE JAHHOM CHCTEMbl 3HAHWM NMPH U3YYEHUU



npeaMera oOecreurBaeT BO3MOXKHOCTh PAacCMOTPEHMS BCETO MHOTrooOpas3usi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coiepkaHus KypcoB — «Opranudeckas xumusi» u «OOmas M HeopraHWyeckas
XUMHUSA» CPOPMHUpPOBAHA B IMpOrpaMMe IO XUMHMM Ha OCHOBE CHUCTEMHOrO IOAXO0Ja K H3YYEHUIO
yuyeOHOro Martepuasa U OOYCJIOBJIE€HAa MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWHM Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEILECTBA
paccMaTpuBarOTCA Ha YPOBHE KJIACCHYECKOM TECOPUHM CTPOCHMS OPraHMYECKHUX COCIUHEHUH, a TaKXKe
Ha YpOBHE CTEPEOXUMHUUYECKUX M DJICKTPOHHBIX NPEJICTABICHUNA O cTpoeHuH BeuiecTB. CBeneHust 00
M3y4aeMbIX B Kypce BElIeCTBaxX JalTCs B Pa3BUTUHM — OT YIVIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTMYECKU
aKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKod XMMHUU TOJy4aloT pa3BUTHE CHOPMHpPOBAHHBIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs NEpBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOH CBS3H,
KJIaCCU()MKALMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOEHUS, O
XUMHYECKON PEaKLIHH.

Ilon HOBBIM yrimom 3peHuss B npeaMmere «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBacTCs
W3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro O0pa3oBaHMA TEOPETUUYECKUH Marepuan u
(aKTOJOTrMUECKUE CBEIEHUS O BEIECTBAX W XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuyeckas XHMMHA» OO0YyYaroIIMMCS NPEAOCTAaBIAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHUE MEPUOTUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOMOJOTHYECKHX MO3MIHUH, TIyOKe
MOHATh MCTOPUYCCKOE M3MEHEHHE (YHKIIMH ATOro 3aKOHA — OT 0000mIaromiei 10 OOBACHSIOMEH H
MIPOTHO3UPYIOLLEH.

Envnas cuctema 3HaHMH O BaXKHEMIIMX BELIECTBAX, MX COCTaBE, CTPOEHUM, CBOMCTBAX MU
IIPUMEHEHHUH, a TAKKE€ O XUMHUYECKHX PEAKIHSAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHUs
nomnosnHsiercsa B Kypcax 10 u 11 kiaccoB aneMeHTaMH COAEpKaHUS, UMEIOUIUMH KYJIbTYPOJIOTMUECKUN
U TIPUKIAJHON XapakTep. DTHU 3HAHMS CHOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, PacKpblBalOT €€ poJib B II03HABATEJIBHOM W IIPAKTHYECKOM [EATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUIECKHUX
MPWIOKEHUH XHUMHUH, I[OMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOILECTBEHHO U JMYHOCTHO
3HaYMMBbIX MpoOIeMax, CBSI3aHHBIX C XMUMHUEH, KpUTUUECKU OCMBICIMBATh MH()OPMAIUIO U PUMEHATh
e€ g  TONOJHEHHS  3HAHMW, PELIEHUS  MHTEJUIEKTYalbHBIX M JKCIIEPUMEHTAJIBHBIX
HCCIIEIOBATEeNbCKUX 3a/ad. B 1enoM coaepxaHue yuyeOHOro mpeamera «XUMHUs» JaHHOTO YPOBHS
W3Y4YE€HUs] OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE y OOYyYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI IS
NOHUMaHMus (uiIocoPCcKUX HIeH, TaKMX KakK: MaTepualbHOEe €AMHCTBO HEOPraHUYecKoro u
OpPraHUYeCcKOro Myupa, 00yCIOBIEHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IT03HaBaEMOCTh
MPUPOHBIX SBJICHUM MyTEM HKCIEPUMEHTa M PEIICHUs MPOTHUBOPEUHMI MeXIy HOBBIMH (DakTamu U
TEOPETUYECKUMH IPEANOCHUIKAMHU, OCO3HAHME POJIM XMMHUHU B PEIIEHUHU SKOJIOTMYECKHUX NMpoOseM, a
TaKXke IMpodsieM cOepexeHHus YHEPreTHUYEeCKUX PECYpPCOB, ChIpbs, CO3JIaHHMS HOBBIX TEXHOJIOTUH H
MaTEpHAJIOB.

B muiane pemieHus 3ajad BOCIUTAHUS, Pa3BUTUS U COLMANIM3ALMM OOYYaIOUIUXCS MPUHATHIE
MpOrpaMMOil MO XUMHHM TOAXOAbl K ONPEACNICHUIO COAEPKAHHUSA U IOCTPOCHMSI TpeaMeTa
peaycMaTpuBalOT GOPMHUPOBAHNE YHUBEPCAIBHBIX yUYEOHBIX AEHCTBUH, UMEIOIIMX 0a30BO€ 3HAYCHHE
JUI  pa3iMYHBIX BHUJOB JIEATENILHOCTH: peIIeHUs mnpodieM, TIOUCKa, aHajau3a U 00paboTKU
nH(popMaluy, HEOOXOAWMBIX MJii NPUOOPETEeHMs] OMbITa MPAKTUYECKOW U HCCIeI0BaTeNIbCKON
NeSITeNIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B mpakTuke npenogaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHMs, TaK U Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPHU ONPEEICHUHN COAEPKATEILHOW XapaKTepUCTUKH Lesei
W3Y4YEeHUs] TIpeAMETa HalpaBJIEHHEM IEPBOCTENEHHOM 3HAYUMOCTU TPAJUIUMOHHO NpPU3HAETCS
(dbopMHpOBaHME OCHOB XHUMHYECKOW HayKh KakKk o00JacTh COBPEMEHHOTO €CTECTBO3HAHMS,
MIPAKTUYECKON JEATEIbHOCTU YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KyibTypel. C



METOANYECKON TOYKM 3PEHHUS TAKOW IOAXOJ K OIPEACIICHUIO LEJICH U3Y4CHMS IPEIAMETa SBIISICTCS
BIIOJIHE OTPaBJAHHBIM.

CornacHo AaHHOW TOYKE 3pEHUs IVIABHBIMU LIESIMU M3Y4YEHHUs MpeaMeTa « XuMUs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ABISAFOTCS:

¢ (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEUIICH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHMpa, B OCHOBE KOTOPOM JIeXKAaT KIIIOYEBbIC NMOHATHUS, (QyHAAMEHTabHbIE
3aKOHBI M TEOPUHM XHUMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE M IIOHUMAaHHE CYILHOCTH
JOCTYIHBIX 000O0IIEHNIT MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (opMHUpOBaHME W paA3BUTHE MPEJICTABICHUIA O HAYYHBIX METOAAX IIO3HAHHS BEUIECTB U
XUMHUYECKUX PEaKLUi, HEOOXOIUMBIX JUIsl IPUOOPETEeHNUss YMEHUN OpUEHTHPOBATHCS B MUPE
BEUICCTB M XUMHUYECKMX SIBJICHHH, HMEIOIIUX MECTO B IPHUPOJE, B IPAKTHYECKON U
MMOBCEAHEBHOM JKU3HH;

® Da3BUTHE YMEHHH U CIIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C HAOJIIOJCHHEM M OOBSCHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPAaBUI 0€30MacHOr0 OOPAIIeHHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTEpUCTHKA L€ M 3aJady U3ydyeHus NpeaMmeTa B
IIpOrpaMMe II0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU B
cucreMe cpenHero oomiero oopasoBanHus. CerojaHs B NPENoAaBaHUU XUMHM B OOJIbLIEH CTENEeHU
OTHAETCsl MPEANOYTECHHE MPAKTUYECKONH KOMITOHEHTE COJIEpKaHHs OOydeHUs, OpMEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00Ie00pa30BaTeIbHON OpraHU3aliy, BIACIOMIEro He Ha0OpOM 3HAHHM, a
(YHKLIMOHATIBHOM I'PAMOTHOCTbBIO, TO €CTh CIIOCO0AMHM U YMEHHSIMM aKTUBHOI'O IOJYYEHUS 3HAHUNA U
IIPUMEHEHHUS] UX B PEAJIbHOM JKM3HU JUIS PELICHMS] IPAaKTUYECKUX 3aa4.

B cBsi3u ¢ 3THM npu M3ydeHHH TpeaMeTa «XHUMUsS» ITOMHHHUPYIOIIEEe 3HAYCHHE MPHOOPETArOT
TaKHe LEeIH U 33J1a41, KaK:

ajanTanus oOy4arolMXCs K YCIOBHMSM JMHAMUYHO pa3BUBAIOLIErocs Mupa, (GopMupoBaHue
UHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY MPHUHATHIO TPaMOTHBIX pEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

¢dbopmMHpoBaHHE y O0YYaIOIIUXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIETEHIHUI), MMEIOIUX
YHUBEpCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JIEATEILHOCTHU: PELIeHUs MTPo0IieM, OUCKa, aHaIu3a
u o0paboTKM HMHPOpMAIUU, HEOOXOJMMBIX Ui HPUOOPETEHUs OIbITa JESATENbHOCTH, KOTOpas
3aHMMAeT Ba)XHOE MECTO B MO3HAHMM XUMHUH, a TaKXe Ji1 OLUEHKHU C TMO3MIMHA 3KOJOTHYECKON
0€30IaCHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHUYECKMX IPOLIECCOB HAa OpPraHM3M 4YeJOBEeKa M
IIPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEHN
oOyyaroluxcsi: ClocoOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBbIE 3HAHUSI 10 XMMHUU B COOTBETCTBUU
C KM3HEHHBIMHU MOTPEOHOCTSMHU, HCIOJIB30BATH COBPEMEHHBIE MH(POPMALMOHHbIE TEXHOJOTMH JUIS
MIOMCKA U aHaIM3a yueOHOI U HayYHO-TIONYJISIPHOW HHPOPMALIUU XUMUYECKOTO COJIepKaHMS;

¢dbopmMHpoBaHHE W pa3BUTHE Yy OOYYaIOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIpH IJITAHUPOBAHUU U MTPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaronmxcss yOeKIEHHOCTH B T'YMaHHCTUYECKON HANpaBIEHHOCTH XUMHH, €€
BaXHOH POJIM B PELICHUH INI00ATIBHBIX MPOOIEeM pallMOHAIBHOTO MPUPOAONOIb30BAHNUS, TOTIOTHEHUS
SHEPreTUYECKUX PECYpPCOB U COXpPAHEHHsS] MHPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTU
OepeXHOr0 OTHONIEHHWsS K TMPUPOAE U CBOEMY 3I0pPOBbIO, a TakKkKe NPUOOPETEHUS OIbITa
HCIIOJIb30BAaHNUS MOTYYEHHBIX 3HAHUHN JUISl IPUHATUSA TPAMOTHBIX PEILIEHUI B CUTYalUsX, CBSI3aHHBIX C
XUMHUYECKUMH SIBJIEHUSIMHU.



B yuebHOM 1utane cpemHero oomero o0pa3oBaHus NpeaMeT «XUMUs» 6a30BOr0 YpOBHS BXOJHUT
B COCTaB MpeIMETHOH 00nacTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHDY.

O6miee urciio YacoB, OTBEACHHBIX JIJISI U3yUEHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHET0 OOIIEro
oOpasoBanus, cocrapiseT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kmacce — 34 gaca (1
4yac B HEJIEIIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHn4eckoil XMMuUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYEHUE B IOJTYYEHUH HOBBIX
BEIIECTB W MarepuayioB. Teopus CTpoeHHMs opraHudeckux coeauHeHuit A. M. bytiepoBa, eé
OCHOBHbIE TOJ0XeHUsA. CTpykTypHble (OpMYJbl OpraHMYECKMX BellecTB. I'omororus, uzomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o KiacCH(PHUKAIMKA OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHMYecKuX
COeAMHEHUI (cucTeMaTHyecKas) U TPUBUAIbHbIE HA3BaHUS Ba)KHEHIINX IpeICTaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYEeCKHX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEILECTB, HAOJIOJCHUE M OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuM (IU1aBJICHUE, OOYTIIIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psa. Meran M 3TaH — npocTenune
IIPEJCTaBUTENIN ANKAHOB: (PU3NYECKME U XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIIEHUS U TOPEHHs),
HaXO0XJECHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, I'OMOJIOTMYECKUN psAl. OTUJIEH W MPONUJIEH — IMPOCTEHUIINe
MPEJCTaBUTENIM AJKCHOB: (U3MYECKHME ¢ XUMHUYECKHME CBOWCTBA (pEaku TUAPUPOBAHMUSA,
raJJOreHUPOBAHUS, TUAPATALIUH, OKUCIECHHS U TIOJIMMEpU3allun ), OJydeHHEe U IPUMEHEHHE.

Anxaguensl: Oyraauen-1,3 u wmertunOyraguen-1,3: cTpoeHue, BaKHEWIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUN psill. ALETUIIEH — IPOCTEHIINi
NPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (u3Myeckre U XHUMHYECKHE CBOWCTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOTyYEHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUECKHMe W XHUMHUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUS M HUTPOBaHHUA), MOJIyueHUE M NpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuyeckue u Xxumuueckue COUCMEA (Peakyuu 2anio2eHUposanus U HUMpOBAHUs), NoAyYyeHue u
npumeHenue. TOKCUYHOCTb apeHOB. I 'eHeTH4ecKast CBA3b MEKIY YITIEBOJAOPOJaMH, TIPUHAICKALIMMHU
K pa3jMyYHbIM KJIaccaM.

[IpupoaHble HCTOUHUKH YIiIeBOAOpo10B. [Ipupoanblil ra3 u nonytHele HeQTsAHbIE Ta3bl. HedTh
u e€ mnpoucxoxiaeHue. CrnocoObl mnepepabOTKU He(PTH: MNEPEeroHkKa, KPEeKUHr (TEpMUYECKUH,
KaTaJIUTUYeCKui ), muponu3. IIpoykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIIIEHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

DKcriepuMEHTAIbHbIE METOJbl M3y4YeHHUS BEIIeCTB W UX MPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3liaMu IjIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuu «HedTb» u «Yronby, MonenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTeHONPOM3BOIHBIX, MPOBEICHUE MPAKTHUECKOW paboThI: MOTyYeHHE
9TWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMM MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 MCXOIHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUN).

Kucnopoacoaepxanye oprannyeckune coeinHeHUs!




[IpenenpHble OTHOATOMHBIE COIUPTHL. MeTaHOM M 3TAHOJ: CTpOeHUE, (PU3NUECKUe U XUMHUYECKHUE
CBOWCTBa (peakuuu C aKTUBHBIMH MeETalIaMH, TaJIOTEHOBOJOPOJAMH, TOPCHHE), MPUMEHEHHE.
Bogopoaneie cBsi3u Mexay MoJeKylaMu crnupToB. JlelicTBUe MeTaHoJia M 3TaHOJIAa Ha OpraHUu3M
YeloBeKa.

MHOroaToOMHBIE COUPTHL. DTHICHTIUKOIb U TIHULIEPHH: CTPOCHHE, (PU3NYECKHe U XUMHYECKHE
CBOHCTBa (B3aMMOJECHCTBHE CO LIEIOYHBIMU METAJJIAMH, KAUeCTBEHHAs PEaKUUs Ha MHOTOAaTOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [[puMeHenre raunepuHa u dTUICHTJTUKOJIA.

@DeHo: CTpOCHHE MOJIEKYIbI, (pU3MYecKue U XHUMHUYECKHe CBOMcTBa. TOKCHMYHOCTH (eHona.
[Ipumenenue denomna.

Anbnerunipl U kemonwvl. DopMaNbICTH, ALETATIBACTHI: CTPOCHUE, (PU3UUECKUE U XUMHUYECKHUE
CBOWCTBa (peakuuu OKHUCIEHHS ¥ BOCCTAHOBJCHMS, KAUECTBCHHBIC pEAKIUH), IOJIydeHHE WU
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJelibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHasE M YKCYCHasi KHCIIOTBI:
cTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBa, oOIIME JUIs Kilacca KHUCIIOT, PeaKIus
STepUHUKAINN), TOTyYeHUE U puMeHeHne. CTeaprHOBast M OJICMHOBAs KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIEe ACHCTBUE.

CrnosxxHble 23QUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cnoxubix 3¢gpupos. XKupsbr.
I'mpponus xupos. [IpuMeneHne xupoB. buosorndeckas posb KUPOB.

VYrineBonpl: coctaB, Kiaccu(UKaIUs YriaeBOJAOB (MOHO-, AM- U monucaxapunbl). [mokoza —
MPOCTEHIINI MOHOCAXapU/I: OCOOEHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3MUECKHe U XUMUYECKHE CBOMCTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okuciaenne ammuadasiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIIOKO3bI), HAXOXKJICHHE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
®otocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u wnemmono3a kKak OpupofHbie monuMepbl. CTpoeHHE Kpaxmaia M ILEJUTFOJIO3bI.
duznyeckue 1 XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs! PEAKIIHS C HOI0M).

DKCIepUMEHTAIbHBIE METOJbl HM3YyYCHHsS BEIIECTB M WX NPEBpAIlleHW: MPOBEICHUE,
HaOJIOZICHNE M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLIUU
OJTHOATOMHBIX CHHUPTOB (OKUCIeHHe JdTaHona okcuaoM wmenu(ll)), MHOroaTOMHBIX CIHUPTOB
(B3aumopelictBue runepuHa c ruapokcunom wmeau(ll)), anprerunoB (OKuCIeHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u ruapoxcuaom meau(ll), B3ammopeicTBHe Kpaxmalia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaumn.

Brruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA MCXOTHOTO
BEIIECTBA WJIM TPOAYKTA PEAKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO U3 MCXOJIHBIX
BEIIECTB WJIU MPOTYKTOB PEAKIINH).

A3oTcozepikalie OpraHunuecKue CoeIMHEHMS.

AMUHOKHUCIOTHl Kak amM(oTepHble OpraHuYeckue coequHeHHs. Du3ndyeckrue U XUMHYECKHE
CBOWCTBa aMHHOKHCIIOT (Ha IpUMepe IIHIKHA). buonornueckoe 3Ha4eHne aMUHOKHUCIIOT. [lenTumbl.

Benkum kak TpUpPOAHBIE BBICOKOMOJICKYJSpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS W
TPEeTUYHAasi CTPyKTypa OenkoB. XHMMHYECKHE CBOMCTBa OENKOB: THUAPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEAKITMH Ha OCIKH.

DKcIepruMEeHTaTbHBIE METOIBI M3YUEHUS BEIIECTB U MX MPEBPAICHHIA: HAOIIOICHNE U OTIHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIUsl OSIKOB IPU HAarpeBaHWH, IBETHBIE PEAKITH OCITKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHATHS XHMHUHU BBICOKOMOJIEKYJSPHBIX COCIMHEHHMH: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTETCHb IOJIMMEPU3AIlUK, CPEeIHssT MOJIEKyJsipHas macca. OCHOBHBIE METOJbI
CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJMMEPH3aIHs U TIOJIMKOHICHCAIINS.



DKCIEepUMEHTAIbHBIE METOJbl M3yYEHHUs BEIIECTB M MX IMPEBpAIICHUN: O3HAKOMIIEHHE C
o0Opa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanusi MexXnpeaMeTHBIX CBA3EH IPU HM3y4eHUU oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHSATHSA: SBJICHUE, HAYYHBIH (PaKkT, TUMOTE3a, 3aKOH, TECOPHUS,
aHalM3, CHUHTE3, KIacCU(UKAIUs, IEePUOJAUYHOCTh, HAONIOACHUE, HW3MEpPEHHEe, OSKCIICPUMEHT,
MOJICIIMPOBAHUE.

®dusnka: marepus, dHEprusi, mMacca, aToM, 3JIEKTPOH, MOJIEKYJa, YHEPreTUUYECKUl YpPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHHUE BEIIECTBA, (U3MUYECKUE BEIMYMHBI M CIUHHUIBI HX
HU3MEPCHHUS.

buonorusi: kierka, opraHuzMm, Ouocdepa, OOMEH BelmIECTB B oOpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€KH, yriIeBOIbl, JKUPbI, (HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: mnuieBble MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO MHTAHUSA, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE W KOCMETHYECKHE IMperapaThl, MaTepHaabl M3 HMCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuit aneMeHT. ATOM. S1ipo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa. DHEPreTUYECKUE
YPOBHH, MOAYypPOBHH. ATOMHBIC oOpOHTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeaeIeHUs
9JIEKTPOHOB IO OpOUTAIsIM B aTOMaxX »JJIEMEHTOB IIE€PBBIX YETHIPEX IMEPUOAOB. DIEKTPOHHAS
KOH(UTypalus aToMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Cs3p mepuoamveckoro 3akoHa u Ilepumoanueckoil cucrembl XumMudeckux snemeHtoB J[. WM.
MeHneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB 10 TPYIINAM U IEPUOIaM.
3HavYeHNe NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BeniecTBa. XUMUYECKas CBI3b. BUbl XUMHUECKOU CBSI3U (KOBAJEHTHAsI HEMOJISIPHAS
U TIOJISIpHAsi, MOHHAs, MeTaJTn4YecKas). MexaHnu3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOW CBS3H
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCT. DIIEKTPOOTPUIIATEIEHOCTD.
Crenenb okucienus. MIoHbl: KATHOHBI M AHUOHBI.

BemectBa MONEKYISIPpHOTO W HEMOJIEKYJISPHOTO CTPOEHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTBa. THUMBI  KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o aucnepcHsIXx cucteMax. MCTHHHBIE W KOJUIOMIHBIE pacTBOpbL. MaccoBass n0ms
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHkmatypa HEOpPraHWYecKUX BEIEeCTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaMm.

Xumunyeckass peakuus. Kiaccupukanuss XUMHUYECKMX peakuuii B HEOPraHMYECKOH U
OpraHWYEeCKOM XHMMHH. 3aKOH COXPAHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3inuuHbIX (akTopoB. OOpaTHMbIe peaKIUu.
Xummnueckoe paBHoBecue. DakToOpbl, BIAUSIONIME HA COCTOSTHUE XMMUYECKOTro paBHOBecud. [IpuHuumn
Jle UlaTtense.

Onextponutuueckas aucconuanus. CunbHble U cialOble anekTponuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTPAJIbHAS, LIETIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKcrepuMEeHTAIbHbIE METOJbl U3yYEHHS BEUIECTB W UX MPEBpALICHUI: AeMOHCTpalus TaOuil
«Ilepuoguyeckas cucreMa xumudeckux i3yemeHToB JI. M. MeHnneneeBa», H3ydyeHHE MOAEIEH
KPUCTAINIMYECKUX PEHIETOK, HAOIIOICHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OIBITOB
(pa3znoxeHue MepokcHa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa, OMPEIETICHHE Cpelbl pacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO WHAMKATOPA, PEaKIMd HOHHOTO OOMEHa), IMpOBEICHUE
MpaKTU4YeCcKor padoThl «BrnusiHue pa3nnyHbiX GaKkTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIum.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSM XUMHYECKMX PEaKLMi, B TOM YHUCIE TEPMOXUMHUYECKUE DPACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranunueckasi Xumms

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuoandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBONMCTBA HEMETAIUIOB. AJIJIOTPOINHUS
HEMETAJIOB (Ha IpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOMCTBA BAXHEHUIIMX HEMETAIIOB (TaJloreHOB, cephl, a30Ta, ¢ocdopa, yriepoaa
Y KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPIKALIUX KUCIOT, BOAOPOIHBIX COSTUHEHHI).

[IprMeHeHne BA)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenune MeramioB B llepuoanyeckon cucreMe xumuuyeckux snemeHToB /I .
MenpaeneeBa. OcCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX 000JI04eK aroMoB MeTawioB. OOrmiue
¢busnueckue cBoiictBa MerauioB. CIUlaBbl METaUIOB. JJNEKTPOXMMHYECKUN Psiji  HaMpsHKEHUN
METAJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJIMW, KAJIbIIMM, MAarHUid, aJlOMUHUM,
IIUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHI.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHue MeTamuioB B ObITY U TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI U3YUYCHHS BEIIECTB M MX IMpEBpAICHUMN: W3ydyeHHE KOJIICKIIUU
«Metabl U CIUIaBbl», 00Pa3Il0B HEMETAJUIOB, PEIICHUE DKCIIEPUMEHTAIBHBIX 3aj/1ay, HAOIIOICHUE U
OTMCaHWE IEMOHCTPAIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE THIPOKCH/IA AllFOMUHUS C
pacTBOpamMH KUCJOT | IIEN0Ye, KaYeCTBEHHBIE PeaKIIM1 Ha KaTHOHBI METAJUIOB).

Pacuérnsbie 3amaun.

Pacuérer maccel BemnecTBa UM 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OMHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITH OJJHO U3 BELIECTB UMEET MIPUMECH.

XUMHUSA U )KU3Hb

Ponp xumum B OOECTEYeHHHM SKOJOTUYECKOW, DHEPreTUYECKON M MHUIEBONW OE30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIIHil.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO TOTYYEHUS Ba)KHEUIINX
BEIIECTB.

UenoBek B MHpe BEIIECTB M MaTEpUATIOB: BaXXHEHIINME CTPOUTENIBHBIE MAaTEpHAJIbI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl i 3JIEKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaIbHbIC yI0OpEHUSI.

XUMUA U 310pOBbE YEJIOBEKA: MPABHJIA UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€301acHOTO MUCIOJIb30BAHUS TTPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.



Peanuzanusi MeXNpeIMETHBIX CBs3€il MpH M3yd4eHUM OOLIe W HeopraHuyeckod Xxumuu B 11
KJIacce OCYIIECTBIIACTCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
MTOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwire ecTecTBEHHO-Hay4HbIe NMOHATHUA: HAaydHbIM ()akT, rumoresa, 3aKOH, TEOpUs, AHAJIM3,
CHHTE3, Kiaccu(uKanus, MepruogHIHOCT, HAOIIOCHHE, YKCIIGPUMEHT, MOJCIIMPOBAHIE, U3MEPEHUE,
SIBJICHUE.

@dusuka: Marepus, HHEprus, Macca, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
palMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKMH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHUE BELECTBA, PU3NUECKHE BEIMUUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

Buonorusi: knerka, opranus3m, sKocucTemMa, ouochepa, MaKpo- U MHUKPOIIIEMEHThI, BUTAMHUHBI,
0OMEH BEIIIEeCTB B OpraHu3Me.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, OJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrnA: XUMHYECKas MPOMBIIIEHHOCTb, METAJULYPrus, IPOU3BOACTBO CTPOMTEIBHBIX
MaTepHaJIOB, CEIbCKOX03AHCTBEHHOE TPOU3BOJICTBO, IHUIIEBAs IPOMBIIIICHHOCTD, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTh, IIPOU3BOACTBO KOCMETHUYECKMX IIPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEJAMETHBIM W TMpeAMETHBIM). HayuHo-
METOJIMYECKOM OCHOBOMW ISl pa3pabOTKH IIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B CcOOTBeTCTBMM C CHCTEMHO-ACSITEILHOCTHBIM IOAXOJOM B CTPYKTYpE JHYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS MpeaMera «XHWMHS» Ha YPOBHE CPEIHEro o0Imero oOpa3oBaHUs BBIICICHBI
CJIETYIOIIIHE COCTABISIONINE:

OCO3HaHHE OOYYalOIIUMUCA POCCHUMCKONW TIpakJaHCKOM WASHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEICIICHHIO;

HaJTMYMe MOTUBAIIUU K O0YYCHUIO;

I[EJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHUX YOSKIECHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESATENBbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IMTPUCYIIIMMH IIETIOCTHON CHCTEME XUMUIECKOTO 00pa30BaHus;

HaJIMYUe MPABOCO3HAHMS YKOJIOTHUECKON KYIbTYPBHI U CIIOCOOHOCTH CTaBUTHh LIETH U CTPOUTH
KU3HEHHBIC TUUIAHBI.

JIndHOCTHBIE Pe3ybTaThl OCBOCHUSA MpEAMETa «XUMUS» JIOCTHTAIOTCA B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHOW JIEATEIPHOCTH B COOTBETCTBUM C TyMAaHHCTUYCCKUMH, COIUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH W HJ€aJaMH POCCHUUCKOTO TPakIaHCKOTo OOIIecTBa,
NPUHATHIMU B O0IECTBE HOPMaMHU M TPaBUJIAMH MOBEICHHUSA, CIIOCOOCTBYIOIIMMHU IpolieccamM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JJMYHOCTH 00YYaIOIINXCS.

JIM9HOCTHBIE PE3YJbTAThl OCBOCHUS MPEAMETa «XHUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTD OIBITA
MMO3HABATEIPHOH M TIPAKTHUYECKOW JEATCILHOCTH OOYYaIONUXCsl 0 peaju3aliid MPUHSATHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUs OOYYAIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB W OOS3aHHOCTEH, YBAKEHUS K
3aKOHY H MTPABOIIOPSIIKY;

MPEJICTAaBICHUSI O COIMAIbHBIX HOpPMax M TMpaBUiaX MEXJIMYHOCTHBIX OTHOIICHWHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MICSATEILHOCTH TPH CO3JAaHWH YYEOHBIX ITPOCKTOB,
pelIieHnr y4eOHBIX U MO3HABATEIIBHBIX 33]1a4, BHITIOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX TpU
aHallM3e pa3jINYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) IATPUOTHYECKOTO0 BOCTIUTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACIJIeIUI0 OTCUYSCTBCHHON XHMHH;

YBa)KEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUs XUMUH,
OCO3HAHHUs TOTO, YTO JOCTHMIKEHHUS HAYKH €CTh PE3yiabTaT JUIUTEIbHBIX HAONIOJCHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U TPAKTHKOB,

WHTEpeca M IMO3HABATEIHbHBIX MOTHUBOB B ITOJIYYCHHUH W MOCIICIYIOIIEM aHAIM3e WH(POPMAITUH O
MePEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBE/ICHHS,



CIOCOOHOCTH OIICHMBATh CHUTYallUd, CBA3AHHBIE C XUMHUYECKUMH SIBICHUSMH, U TPUHUMATH
OCO3HaHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEACHHE M IIOCTYIIKM CBOMX TOBApUUIEH C TMO3MLIMH
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE NOCIECACTBUN ITUX IOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHMMaHMs IIEHHOCTEH 3J0poBOro M 0Oe3omacHOro oOpa3za J>KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

cO0JII0ICHMS ITPAaBUII 0€30MacCHOr0 0OPAIEHHs C BEILIECTBAMU B OBITY, IOBCETHEBHOM >KU3HHU U B
TPYILOBOM JESATEIBHOCTH;

IIOHUMAaHUSI LIEHHOCTH IIPaBWJI UHAUBUAYAIBHOIO U KOJIJIEKTUBHOTO 0€30I11aCHOTO MOBEACHMUS B
CUTYaLUAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHMs TOCIEACTBUH M HENPUATHS BpEIHBIX IPUBBIUEK (YIOTPEOJCHMsI aJIKOIOJIs,
HapKOTHKOB, KypeHHUs);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIEJOBATEIbCKOM  JEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX IESATEIBHOCTH;

YCTaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUM IPAKTHYECKUX 3aJad4  COLMAJIbHOU
HaIPaBJIEHHOCTHU (B paMKaX CBOET0 KJ1acca, IIKOJIbl);

MHTEpeca K MPaKTHUYECKOMY M3yYCHHIO MPOo(deccuil pa3arudHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HaHUH 10 XUMMUH;

YBa)XEHHUS K TPYLY, JIIOASIM TPyJa U pe3yJIbTaTaM TPYL0BOM IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAIBHOW TPAaeKTOPUH OOpa3oBaHuWs, Oymymiei
npodeccud M pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4ecKOro BOCIMTAHMS:

9KOJIOTMUYECKH 11€JIECO00pPAa3HOr0 OTHOUIEHHMS] K TNPUPOJE, KaK HCTOYHHMKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIe;

MOHUMaHMsI TJ00aJBbHOIO XapakTepa 3KOJIOTMYECKUX MpoOieM, BIMSIHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEIBl;

OCO3HaHHS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTHXKEHUN XUMHM JJis pEIIeHHsS BOIPOCOB
PaIMOHAIBLHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS AECHCTBUMN, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOJHON cpene, yMEHUs
MIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX NEHCTBUN U
MPeOTBPALIATh UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOIMYECKOH KYJIbTYpbl, OIBITA
JEATEIBHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCA MU B TIO3HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLIMAIBHOM TNpaKTHKE, CIIOCOOHOCTH M YMEHHsI aKTHBHO IPOTHBOCTOSATH
UJIE0JI0TUHN XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHEU(PUKH XUMUU KaKk HayKd, OCO3HaHus €€ poiau B (HOpPMHUPOBAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHIH LEJIOCTHOTO MPEACTABICHUS 00 OKPYXaIOIIeM MUpe
KaK O €JUHCTBE MPHUPOAbI U YEJIOBEKAa, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUH
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0OM 3HAYMMOCTHM XHMMHUU [UIsl COBPEMEHHOW LMBWIM3ALMU: B €€
F'YMaHUCTHYECKONM HAMpaBIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpBl, PELICHUU TIJI0O0AJIBbHBIX NpPOOJeM YCTOHYMBOIO pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,



SHEPTeTHUYECKOH, MUIIEBON M IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00ECTICUCHUN
YCJIOBUH YCHEIIHOTO TPY/Aa M SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIO0T0 YjeHa O0IIecTBa;

€CTECTBCHHO-HAYYHOM  IPDAaMOTHOCTH:  IIOHMMaHHs  CYIIHOCTH  METOJNOB  IIO3HAaHWI,
UCIOJb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAaHUS IS
aHamM3a U OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPA U MPOUCXOMANIMX B HEM M3MEHEHUH, YMEHHS
nenaTb 0OOCHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAYYHBIX ()AaKTOB M HMMEIOIIMXCS JAHHBIX C IIEIBbI0
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XUMHMUECKUE 3HAHMS AJS PELIeHus NpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEJOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUI 110 XUMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pasjInyHbIX cepax MpodhecCHOHATBbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yiibTaThl OCBOCHUS y4eOHOTO Tpeamera «XHMHS» Ha YPOBHE CPEIIHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HAYUMBIC I (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEXIHCIUILINHAPHBIC
(MeXIIpeIMeTHBIC) OOIIeHAYYHBIC MOHATHS, OTPAKAIONIUE ICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cenu(UKy METOIOB IO3HAHMS, HCIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO,
SHEprus, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHbIH (aKT, MPHUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHeE);

VHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC),
obecnieunBaromue (GopMUpPOBaHWE (PYHKIIMOHATHHOW T'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH 00y4JaroIuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUITMHAPHBIC,
MHPOBO33PECHUYECKUE 3HAHUS M YHHBEPCAIbHBIC yUeOHBIC IEHCTBUS B TIO3HABATEIHLHOW U COLMMATBLHOU
MIPAKTHKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPaXAlOT  OBNAJCHHE  YHUBEPCAIbHBIMU  YYEOHBIMU
MO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OgyaieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIFHO  (pOpMyNIHpOBaTH M aKTyalM3WpOBaTh MpoOJeMy, BCECTOpOHHE €&
paccMaTpuBarh;

OTIPECIIATH [ETH JACSITeILHOCTH, 3a/1aBast TApaMETPhl U KPUTEPHUH MX JIOCTHXKEHHUS, COOTHOCHTD
PE3YIIbTATHI JEATSIILHOCTH C TTOCTABIICHHBIMH IEIISIMH,

WCIONIb30BaTh TMPH OCBOCHHM 3HAHWM MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICTATH
XapaKTepHbIe MPU3HAKY TTOHATUN U YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIOIB30BAaTh COOTBETCTBYIOIINE
TOHATHS ISl OOBSICHEHUS OT/ICTTBHBIX (PAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIIECTB M XUMUYCCKUX PEAKIIHIA,

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, 10 aHAIIOTHUH), BBISABIATH
3aKOHOMEPHOCTH W IPOTHBOPEUUS B paccMaTPUBAEMBIX SBJICHHSX, (DOPMYIHpPOBATH BBIBOIBI H
3aKJIFOYEHUS;

MPUMEHITh B TPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHMHUU CHMBOJHYECKHE (3HAKOBHIC)
MOJIeTIH, TPeoOpa30oBbIBATh MOJIENIBHBIE TPEICTABICHUS — XUMHYECKH 3HaK (CMMBOI) JJIEMEHTA,
XUMHYecKas (popMmyIa, ypaBHEHHE XUMHUYECKOW PEaKIUu — MPH PEIICHUN YICOHBIX MO3HABATEIBHBIX



U TPaKTHYECKUX 3aJay, MPUMEHSITh Ha3BAaHHbIE MOJIENbHBIE MPEACTABICHUS JJI1 BBISIBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEaKIIil.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIAZIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BELIECTB U XUMUYECKUX PEAKIU;

dbopmynMpoBaTh LEIM M 3aJa4d  MCCIIEJOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENTFHO C(OPMYJIMPOBAHHBIE BOMPOCHI B Kau€CTBE WHCTPYMEHTA MO3HAHHMS U OCHOBBI JIJIS
(hopMUpOBaHUSI TUIIOTE3HI O TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CY)KICHUM;

BJIAJICTh HABBIKAMHM  CAMOCTOSITEIBHOTO IUIAHUPOBAHMS M  MPOBEICHUSA  YYCHHYECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONI0JaTh 3a XOJOM IIpoliecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3ynpTar, (opMynupoBaTh O0OOOIIEHHUS U  BBIBOJABl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCJENIOBAHMS, COCTaBIATb OOOCHOBAHHBIA OTYET O MPOACIIAHHON
pabore;

MpPUOOpPETATh OMBIT YUEHUYECKONW MCCIENOBATEIbCKOW U MPOSKTHOW NIEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOHMCKY METOJIOB PEIIECHUS MPaKTHUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbBIX METOI0B [IO3HAHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHGOpManuu (HAy4YHO-TIOMYJISpHAS JIUTEparypa
XUMHAYECKOTO  COJAEP)KaHUs, CIpaBOYHbIE TocoOuWs, pecypchl VHTepHeTa), aHAIM3UPOBATH
MHGOPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPEICTABICHHS, KDUTUYESCKH OLIEHUBATH €€ JTOCTOBEPHOCTH
Y HEMIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3lIUYHble METOJbl MPU TOUCKE U O0TOOpe
nHbopMaKy, HEOOXOJMMOH IS BBITIOIHEHHUS YI€OHBIX 3324 ONPENeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT HCIOJIH30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMANbHYIO (opMmy mpeacTaBieHuss HHPoOpManuu (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULbL, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4E€CTBE CPE/ICTBA MPHU pabOTe ¢ XMMUYECKOH MH(pOpMaIueii:
MPUMEHITh MEXIpeIMeTHbIe ((U3nuecKkue W MaTeMaTUYecKue) 3HAKU U CHUMBOJIBI, (POPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBHUAMM:

3a/laBaTh BOIIPOCHI MO CYIIECTBY 00OCYXIaeMoil TeMbl B XOJA€ AHWANora W/WIW JIUCKYCCHH,
BBICKA3bIBaTh UJIeH, POPMYITHPOBATH CBOU MPEAJIOKEHNUS OTHOCUTENHHO BBIMIOJIHEHHSI MTPEII0KEHHON
3aJ1auy;

BBICTYNIaTh C IIpe3eHTalledl pe3yabTaTOB IO3HABATENIbHON JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJIHEHUM XHMHUYECKOTO 3KCIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pEAIM3alUU Y4eOHOro
MpoeKkTa U (GOpMyIHpPOBaTH BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COTJIaCOBAHUS MO3UIIMK B X0 OOCYKIEHUS U 0OMEHa MHEHUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBaTh W OCYIIECTBIATH CBOIO II03HABATENbHYIO JAESTENbHOCTD,
ompezensis e€ LeMM W 3aJaud, KOHTPOJUPOBATH M MO Mepe HEoOXOJUMOCTH KOPPEKTUPOBATH
npeajaraéMblii  anropuT™M JEHCTBUN NpU BBINOJHEHUM Y4YeOHBIX M HCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hambosiee A(GGEeKTUBHBIN COCOO WX pElIeHUs C y4ETOM IMOJYYEeHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH J€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

HNPEIMETHBIE PE3YJBbTATbBI



10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUA Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBl MHUpPa, POJM XUMHHM B TIO3HAHUM SIBICHUNA NPUPOAbI, B (OPMHUPOBAHUU MBIILICHUS H
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATHHON IPaMOTHOCTH, HEOOXOAUMOMN /IJIsl PEIICHHUS IPAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[J0OPOBbIO U IPUPOJHOM Cpejie;

BJIAJICHHE CHUCTEMON XMMHUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloLIUe MOHATHS
(XMMHYECKUIT  DJIEMEHT, aToM, JJIGKTpOHHas O000J0YKa aroMa, MOJeKyjJa, BaJeHTHOCTH,
AJIEKTPOOTPHUIATEIBHOCTh, XMMUYECKasl CBSI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTas U COKpaméHHast),
MOJIb, MOJIIpDHAsA Macca, MOJISIpHBIA 00BEM, YIIepoIHbIHA CKesleT, (PyHKIMOHAIbHAS PYIIa, paauKall,
M30MEepHsi, U30MEPbI, TOMOJIOIMUYECKHM PsiJl, TOMOJIOTH, YII€BOJOPOIbl, KUCIOPOA U a30TCOAEpIKaIlne
COEMHEHUS, MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJISIPHBIE COSIMHEHHMS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHHUsS OpraHuyeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUH S3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B
OCHOBE NMOHMMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX ABJICHUH, (DaKTOIOTHYECKHUE CBEIEHUS
O CBOWCTBaxX, COCTaBe, MOJyYeHHH U O€30MacCHOM HCHOJIb30BAHUN BAKHEHIINX OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH IEATEITLHOCTH YEIIOBEKa,

Cc(OPMHPOBAHHOCTh YMEHUN BBISABJIATH XapaKTEpHbIE MPHU3HAKM IOHSATHH, yCTaHABJIMBaTh UX
B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOLIUE IOHATUS MpPU OINUCAHUM COCTaBa, CTPOCHUSA U
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIONB30BaTh XUMHUYECKYIO CHMBOJHKY JUJISI COCTABICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalléHHON) (HOpMya OpraHMYECKHX BELIECTB U
YPaBHEHUH XMUMMYECKMX PEaKLUMH, W3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYeCKHUX BEILECTB s
WUTIOCTPALUH UX XMMHUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABIMBATh MPHHAIICKHOCTh HM3YyYCHHBIX OPTaHHMYECKUX
BEIIECTB 10 WX COCTaBY M CTPOCHUIO K OMPENeNIEHHOMY KJIacCy/TPpyNIe COSAMHEHUH (YrIeBOIOPOIBI,
KHUCJIOPOA U a30TCOIeprKalllie COeIMHEHHsI, BHICOKOMOJIEKYIIIPHBIE COSIMHEHMs ), 1aBaTh UM Ha3BaHUS
no cucrematuueckoii HomeHkiarype (IUPAC), a Taxke NpuUBOIUTH TpHUBHAJIbHBIE Ha3BaHUSA
OTICNBHBIX OPraHWYECKUX BEHIECTB (ATHJICH, NPONHJICH, AaleTWICH, ITHJICHIJIMKONb, TJIMIEPHH,
dbenon, popmanbrerny, aneTanbaeTHI, MypaBbHHAS KHCIOTA, YKCYCHAs! KHCJIOTA, OJIEMHOBAs KHCIIOTA,
CTeapHHOBAas KMCIIOTA, III0K03a, (PYyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

C(OPMHPOBAHHOCT YMEHHUS OMNpPENENATh BHJIbl XHUMHMYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTH YMEHHSI IPUMEHSTH MOJIOKEHHUS TEOPUU CTPOSHHSI OPraHNYECKUX BEIIECTB
A. M. byrnepoBa a1 00bSCHEHHsI 3aBUCMMOCTH CBOWCTB BEILIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH
COXpaHEHHs MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAB, CTPOEHUE, (QU3NYECKHE W XMUMUYECKHE
CBOWCTBA THITMYHBIX TPEJACTABUTENCH pa3IMYHBIX KIACCOB OPTaHUYECKHUX BeEmIecTB (MeTaH, JTaH,
STUJICH, TpPONWIEH, aueTuieH, OyraaueH-1,3, merunOyraguen-1,3, OeH305, METaHOJ, STaHOI,
STUJICHIJIMKONb, TIUIEPHH, (EHON, aleTanbIerui, MypaBbHHAas U YKCYCHAas KHUCIOTBI, TIIOKO3a,
KpaxMaJl, [eJITI0I03a, aMIHOYKCYCHAs! KUCIIOTA), HIUTFOCTPHPOBATh TEHETHYECKYIO CBSI3b MEXYy HUMHU
YpaBHEHHMSIMH COOTBETCTBYIOIIUX XHMUYECKIX PEAKIIUi C UCTIONB30BaHUEM CTPYKTYPHBIX (OpMYT,

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO CHIPbs (HE(TH,
NPUPOJHBIN Tra3, yroib), CIOCOOBI MX MepepaboTKH U TNPAKTHUECKOEe NPUMEHEHHE IPOIYKTOB
nepepaboTKH;



c(OPMHPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYMCICHUS MO XUMHUYECKUM YpPaBHEHHUSM (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEaKLUMU IO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXO/HBIX BEILECTB UM IPOAYKTOB PEAKIIUHN);

C(OPMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAaHMH 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUs, UCTIONB3YEMbIX B XMMHHU MPH M3YyYCHHUU BELIECTB M XMMHUYECKUX SIBICHUH (HaOioaeHuMe,
U3MEpPEHHUE, HKCIEPUMEHT, MOJEINPOBAHME), HCIIOJIB30BATH CUCTEMHBIE XUMHUYECKHE 3HAaHUA IS
IPUHATHS PEIICHUH B KOHKPETHBIX JXM3HEHHBIX CHUTyalUsX, CBSA3aHHBIX C BEIIECTBAMM M UX
IIPUMECHEHHEM;

Cc(OPMHPOBAHHOCTb YMEHUI COOJMIOAATh MpPaBUiIA IOJIb30BAHHMS XUMMUYECKOW MOCYIOH H
71a00paTOpHBIM OOOPYNOBAHUEM, a TAaKKe IIpaBUiIa OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh yYMEHHUI IJIAaHUPOBAaTh M  BBIIOJHATH XMUMHUYECKMH HKCHEPUMEHT
(mpeBpalleHus OpraHMYECKUX BEILECTB IPU HArPEBAaHUM, IIOJyYEHHE STHIIEHA M M3Y4YEHHUE €ero
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMM OPraHMYECKUX BEIIECTB, JEHATypalus OENKOB MpH HarpeBaHUH,
[[BETHBIE PEaKIM OEIIKOB) B COOTBETCTBHH C MpPaBUIAMU TEXHUKU OE30MACHOCTU MpU OOpaILIeHUU C
BEIIECTBAMM U J1a0OpaTOpHbIM  OOOPYZOBaHUEM, MPEACTaBIATh pe3yJIbTaTbl XMMHUYECKOTIO
JKCIEpUMEHTa B (hopMe 3alucH ypaBHEHHI COOTBETCTBYIOIIMX PEaKUUi M (OPMYJINPOBATh BBIBOJbI
Ha OCHOBE 3THUX PE3YNIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyo M3 pa3HbIX UCTOYHHKOB (CpeacTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII01aTh MPaBHUIIa SKOJIOIHYECKH L[€1eCO00pa3HOro NOBEACHHS B
OBITY ¥ TPYAOBOH JESATETHHOCTH B LEJSX COXPAaHEHHS CBOETO 3JI0POBBSI U OKPYKAIOMIEH MPUPOIHOMN
Cpelbl, OCO3HABaTh OINACHOCTb BO3JCHCTBHS HA JKUBBIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMblica mnokazatens [I/JIK, mosicHATP Ha mpumepax crHocoObl YMEHbBIIEHHS U
IIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJI0BEKa;

Ul 00yYaromuxcsi ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS: YMEHUE IMPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUH;

U CeNbIX M CIAa0OBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pelibe()HO-TOUEUHYIO
cucremy o0o3HaueHui JI. bpaiins 11t 3anucu Xxumuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMYecKasi XUMHs OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XHUMHYECKOH COCTaBISIONIEH €eCTeCTBEHHO-HAY4YHOM
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHMU SIBJIEHUH NpUPOJbl, B (OPMUPOBAHWU MBILUIEHUS U
KYJbTYpBI JIMYHOCTH, €€ (QYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUsI TIPAKTUUECKUX
3aJ1a4 ¥ 9KOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO U MPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE IMOHATHS
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AJIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOIJIb, MOJ'ISIpHBII\/’I O6’LéM, BAJICHTHOCTD, JJICKTPOOTPHULATCIBHOCTL, CTCIICHb OKUCIICHUSA, XUMHUYCCKAs
CBsI3b (KOBaJEHTHAs, MOHHAs, MeTaUIM4yecKas, BOJOpOJHAas), KpUCTaJUIMYecKas pelerka, THIIbI
XUMHUYECKHUX PEAKLUI, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTHYECKAs] AUCCOLMALINS,
OKHCJIMTCJIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOH p€aKkuuu, XUMHUYCCKOC paBHOBeCI/Ie); TECOpHUHN U
3aKOHBI (TEOpHsI JIEKTPOJUTUUECKON TuccoLranuy, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3akoH
COXPAHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALIEHUS HHEPrHUM INPU XUMHYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALUE B
OCHOBC IMOHUMaHHWA NPUYINHHOCTU U CUCTEMHOCTH XUMHUUYCCKHUX ﬂBHeHHfI, Q)aKTOHOFHLIeCKHe CBCACHUA



O CBOICTBax, COCTaBe, MOJNy4YCHUH M OE30MaCHOM HCIOJIB30BAHUN BAKHEUIIUX HEOPTaHHMUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU NIEATEITHPHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMEHMH BBIABIIATH XapaKTepHble MPU3HAKW TMOHSATHM, yCTaHABIMBATh UX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIINE MOHATHS MIPU ONMMCAHUN HEOPTAHMYECKUX BEIIECTB U
UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTH YMEHUI UCIOIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUISI COCTaBICHHUS (POPMYII
BEIIECTB M YpaBHEHUHW XUMHUYECKHX peakluid, cucremarnueckyro HomeHkiaatypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMUS OTACNbHBIX HEOPraHMYECKHX BeLIeCTB (yrapHbIil ra3, YIJIEKHCIBIH Tas,
aMMHaK, raméHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MUPUT U JpyTHe);

c(OPMHPOBAHHOCTh YMEHHI OIPENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHYECKUX
3JIEMEHTOB B COEJUHEHMSAX Pa3jIMYHOIO COCTaBa, BUJ XMMHUYECKON CBS3M (KOBaJEHTHAas, MOHHAasi,
METaJlJIN4ecKasi, BOJOPOJHAs) B COCIUWHEHUSX, TUIN KPUCTAIUIMUECKON pEIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsipHasi, HOHHAsA, METAJUIMYECKasi), XapaKTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHU;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBAThH MPUHATIC)KHOCT HEOPTAHUYECKUX BEIIECTB 110 UX
COCTaBY K OMPEEIEHHOMY KIIACCy/TPYIIe COeTMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAILIIBI,
OKCH/JIbI, OCHOBAaHHUSI, KUCIIOTHI, aM(pOTEpHBIE TUIPOKCUIBI, COIIH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIeproandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHPOBATD €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M MPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKUX
sanemeHToB 1-4 mepuonoB llepuoguueckoit cucrembl xumudeckux snaemeHToB J[. M. MeHnneneesa,
UCIIOJIb3YS TOHSTUSL «S-, P-, O-2JIEKTPOHHBIC OpOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX AJIEMEHTOB M MX COCJAMHEHUN 10 NEpUoAaM U
rpynmnaMm [lepuoanueckoii cucremsl xumuyeckux 3yeMenToB /. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA
HEOpPraHMYECKUX BEIIECTB PA3IUYHbIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE IT'€HETUUYECKOU CBSI3U
MEX/y HEOpPraHMYEeCKHMMM BELIECTBAMH C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKHX
peakuuii;

chOpPMUPOBAHHOCTh yMEHHUSI KJIACCU(UIIMPOBATh XUMHUYECKHE PEaKIUU MO0 Pa3IuYHbIM
MpU3HaKaM (YHUCIy U COCTaBY PEArupyIOLIMX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTETEeHEW OKUCIIEHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKUy, YIaCcTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUIl COCTABIATH ypaBHEHUS pPEaKIMUil PAa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpalIEHHbIE YPaBHEHHsI PEAKIMil HIOHHOTO OOMEHa, YYUTHIBAsS yCIOBHS, IPH KOTOPBIX 3TU PEaKIUU
UIYT /10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIUH, MOATBEPXKAAIOIINE Ka4eCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh OMBITHBIM NMYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHMHM pPACKpPbIBaTh CYLIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCpPeICTBOM COCTaBJICHHUSI AJIEKTPOHHOr0 OaiaHca 3TUX PEaKIMiA;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHITh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIHH OT
pa3nUYHBIX (PAKTOPOB; XapakTep CMEUICHHS] XMMHUUYECKOTO PABHOBECHS B 3aBUCHMOCTU OT BHEIIIHETO
BozaeicTBus (npuniun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepH30BaThb XHMHUYECKHE IPOLIECCHI, JieXkKalllue B OCHOBE
MPOMBIIIJICHHOTO — TOJIYY€HUsT CEPHOM KHUCJIOTHI, aMMHuaka, a Takke chopMHPOBAaHHOCTH
MpeCTaBiICHH 00 OOIMX HAyYHBIX MPHUHIMIIAX W OSKOJOTHYECKHX MpoOjIeMax XUMHUYECKOTO
MIPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYHUCICHHS C HCIOJIb30BAaHUEM MOHITHUS «MaccoBas
JIOJTISl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHHA Ta30B MPU XUMHUYECKHX PEAKIUIX, MaCChl



BCIIIECTBa UIIU O6’béMa ra30oB MO U3BCCTHOMY KOJIMYUCCTBY BCHICCTBA, MAaCCC WJIA OG’béMy OOHOI'O U3
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, TETIOBOrO 3(dekTa peakinu Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BEUIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUN COOIOJaTh NpaBUjia MOJB30BAHUS XUMHYECKOW MMOCYAOH U
na0opaTOpHBEIM 000pYIOBaHMEM, a TaK)Ke MpaBWiIa OOPAIlEHHS C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB,;

chOPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBINOJHATH XUMHUYECKHUH AKCIEPUMEHT
(paznokeHue MepoKCcHaa BOJOPOJa B MPUCYTCTBHM KaTalau3aTopa, OINpeAesieHHE Cpebl pacTBOPOB
BELIECTB C TOMOIIbI0 YHUBEPCAJIBHOTO WHIUKATOpA, BIUSHUE Pa3UYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakiluy, peakiuu HOHHOro 0OMeHa, KaueCTBEHHBIC peakiuu Ha cynbdar-, kapOoHaT- 1
XJIOpUA-aHUOHBI, HA KATUOH aMMOHHS, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 10 TCMaM «MeTame) 1
«Hemerannbl») B COOTBETCTBUH C MPaBHJIaMU TEXHUKU 0€30MACHOCTH MPH OOpAIllEHUU C BEIIECTBAMU
1 1a00paTOPHBIM 00OPYIOBAaHHEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B dopme
3allUCH YPAaBHEHUI COOTBETCTBYIOMIMX pEaKUUMid U (OPMYIMPOBaTh BBIBOABI HAa OCHOBE JTHX
pE3yJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX MCTOYHUKOB (CPEICTBAa MAacCOBOI KOMMYHUKaluu, IHTepHEeT u Ipyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIOIATh MPaBHIIa SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH JEATEIHLHOCTH B LEJISX COXPAHCHHS CBOCTO 3I0POBbS U OKPYKAIOIICH MPUPOIHON
Cpellbl, 0CO3HABATh OMACHOCTh BO3/ICUCTBUS Ha KUBbIE OPTaHU3MbI ONPEeNEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens IIJIK, moscHATe Ha mpumepax crocoObl YMEHBIICHHS U MPEIOTBPALICHHUS HX
BpPEHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

JIIA 06yqa10mnxcsl C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 30POBbA: YMCHHUC NNPHUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUIS CJIETIBIX M CHa0OBUASIIUX OOYYAIOIIUXCS: YMEHHE HCIOJIB30BaTh pPelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anucu XuMHIECKUX GopMy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Konrpoububie IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Pazgea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
' opraHuveckux coeauHenuii A. M. Byrieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIIEBOIOPOIBI — aJIKAHBI 2
99 HenpenenbHble yrieBOIOPOIBI: ANKEHBI, aIKaIUEHBI, 5 1
' AIIKUHEI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
54 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U X 3 1
' nepepaboTKa
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xamnue opranniecKue coeJuHEeHNs
3.1 Cruptet. @enon 3
3.2 Anbnerunsl. Kapoonossie kucnothl. CiaoxHbIE 3(UpPbI 7 1
3.3 VrieBoasl 1
Hroro no pasneny 13
Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3




Paspnen 5. BeicokoMoJIeKyIsIpHbBIE COCAUHEHHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aeioB M TeM NPOrPaMMBbl Konrpoabusie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
11 [Iepnoanueckas cucteMa XUMUYECKUX 31eMeHTOB []. 1. 3
Menneneena
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIICCTB 4
13 XVUMHYECKUE PEAKIINU 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Merannsl
2.2 Hewmerans 1 1
2.3 CBs13b HEOPTAaHUYECKUX U OPTaHMYECKHUX BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
TexHuka 0€30MaCHOCTH Ha YPOKaxX XUMHUHU.
1 [IpenMeTr opraHUYECKOU XUMUU, €€ 1
P P \ 04.09.2023
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
9 Teopust cTpoeHUSI OPraHUYECKUX COCTUHEHUH A. 1
M. BytnepoBa, €€ OCHOBHBIE MTOJTOXKEHHS 11.09.2023
[TpencraBnenne o KiaccuGUKaA OPraHUICCKIX
3 BeuecTB. HoMeHknatypa (cucreMarndeckas) u 1
ypa ( ) 18.09.2023
TPUBUAIBHBIC HA3BAHUSI OPTAHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUH s 1
POCHHE, P 25.09.2023
5 MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN 1
AJIKaHOB 02.10.2023
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1
TPOCHIE, 09.10.2023
DTUJICH U IPOIUIIEH — MPOCTeiIme
7 1
MPEJICTABUTENH AJIKEHOB 16.10.2023
3 Anxanuensl. byramuen-1,3 u MmetmnOyraauen-1,3. 1
ITosryueHne CUHTETHYECKOTO KaydyKa U PE3UHBI 23.10.2023
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
9 TOMOJIOTHYECKHUHN Psifl. ALIETHIIEH — MIPOCTEHIITNI 1
P P 06.11.2023
MPEJICTaBUTEND aJIKUHOB
10 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOW peaKkIuu 1

13.11.2023




11

Apenbl: 6eH3011 ¥ TOIYoJ. TOKCUYHOCTh apeHOB

20.11.2023
I'enernueckas cBsi3b YIieBOJOPO/IOB,
12
IIPUHAUIEKANINX K Pa3IMUHbIM KJlaccam 27.11.2023
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
13 NPUPOIHBII ra3 ¥ MOMYTHBIC HEPTIHBIC Ta3bl,
PAPOA o b 04.12.2023
HEe(Th U MPOAYKTHI € TepepaboTKu
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
14 NIPUPOIHBII ra3 ¥ MOMYTHBIC HEPTSIHBIC Ta3bl,
pupoA TIYTHEIC Ho 11.12.2023
He(Th U MPOAYKTHI € nepepaboTKu
15 KonTtpomnpHas pabota no paszneny «YTiaeBoIOpPOIb»
P P PASACIY AOPOA 18.12.2023
[IpenenpHBIC OJJHOATOMHBIC CIIUPTHI: METAHOJ U
16
sTaHol. BogopoaHas cBsizb 25.12.2023
17 MHOTroaTOMHBIE€ CITUPTHI: ITUICHTITUKONb U
TJIHUIEPUH 15.01.2024
@DeHOoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
18 .
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE 22.01.2024
19 Anpaeruzpl: GopMaIbAETUI U alleTAIbICTH/I.
Aneron 29.01.2024
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
20
KHCJIOTBI: MypaBbHHAasl U YKCYCHas 05.02.2024
CreapnHOBas U OJICMHOBASI KHCIIOTHI, KaK
21
MPEACTABUTENH BBICIINX KAPOOHOBBIX KHUCIIOT 12.02.2024
Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
22 .
MOIOIIIEE IENCTBUE 19.02.2024
93 CrnoxHnble 3(hUpbl KaKk TPOU3BOJHBIE KAPOOHOBBIX
KUCTOT. [ Maponu3 cokHbBIX A3UPOB 26.02.2024
24 JKupbr: Tuaponus, mpuMeHeHHe, ONOJIOTHYecKast




POJIb KUPOB

04.03.2024

YrieBoibl: coctaB, Kiaccudukamms. Baxuenmme

25 1
MPEJICTAaBUTEIN: TIII0K03a, (PpyKTO3a, caxapo3a 11.03.2024
26 K 1
paxmai ¥ LeJUII0JI03a KaK IPUPOJAHBIE TOJTUMEPHI 18.03.2024
KoHnTponpHas paboTa mo pazaeny
27 K 1
«Kucnopoacozaepskarire opraHn4eckue 01.04.2024
COCTUHEHUS
28 A : 1
MUHBI: METUJIAMHH U aHWINH 08.04.2024
AMUHOKHUCIOTHI KaK aM(pOTepHbIe OPraHUYECKHe
29 0 . 1
COEIMHEHUS, X OMOJIOTHYECKOe 3HAUCHUE 15.04.2024
IlenTuael
30 benku kak mpupoHbIe BEICOKOMOIIEKYISPHBIE 1
COETMHEHUS 22.04.2024
31 [IpakTuueckas pabora 1. Unentuduxanms 1
OpTraHUYECKUX COCTMHECHHI. 29.04.2024
39 OcCHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COETMHEHU I 06.05.2024
OCHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX
33 . 1
coenuHeHuil. [lmacTmaccsl, kKaydyyku, BOJOKHA 13.05.2024
34 [TpakTrueckas padota Ne2 PacnioznaBanue 1
BOJIOKOH M IJIacTMacc. 20.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KIIACC

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHus

04.09.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema
xumuueckux anemenToB [[. . Meneneena, ux
CBSI3b C COBPEMEHHOM TEOPHUEHN CTPOEHUS aTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCJMHEHHH 10 TpyIaM u
nepuoiaM. 3HaYCHHE MEPUOIUIECKOTO 3aKOHA U
CcUCTeMBI XUMHUUecKkuXx 3yiemenToB JI.1. Meneneesa
B Pa3BUTHHU HAyKH

18.09.2023

Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b, €€ BUABL
MEXAaHN3MBbI o6pa3013aH1/1;1 KOB&J’ICHTHOﬁ CBi3U.
Bonopoanas cBs3b

BaneHTHOCTB. DneKkTpooTpulaTenbHOCTh. CTENEHb
OKHCIIEHUS. BemecTsa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS

[TonsTne 0 nUcnepCHBIX cucTeMax. VICTUHHBIE 1
KOJUIOMJHBIE pacTBOPBL. MaccoBas 10115 BEILIECTBA B
pacTBope

25.09.2023

02.10.2023

09.10.2023

Knaccudukanus u HoMeHKIIaTypa HEOPraHUYeCKUX
COeMHEHMH. [ 'eHeTnYecKas CBSI3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

16.10.2023

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYECKOM M OPraHnYeCKON XMMUU. 3aKOH
COXpaHEHHUS MaCChl BELIECTB; 3aKOH COXPAHEHUS U

23.10.2023




MMPEBpaAlICHUA SHCPIUU ITPHU XUMHUYCCKUX PCAKIUAX

10

11

Cxopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[Tpaktuueckas padora Ne 1. «Pemenue
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe " XHuMudeckas
peakuus'»

DnekTpoauTHuecKas auccoruanus. [lonstue o
BoZI0OpoAHOM Tokazatene (PH) pactBopa. Peakumu
WOHHOTO 0OMeHa. ['Mapou3 opraHudecKkux u
HEOPraHMYECKUX BEIICCTB

06.11.2023

13.11.2023

20.11.2023

12

OKHCIUTEbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTHE 00 IEKTPOIH3E PACIUIABOB U PACTBOPOB
cosiei

27.11.2023

13

14

15

Kontponbnas padota no pazneny «TeopeTtudeckue
OCHOBBI XUMHN»

Merauibl, ux nosnoxenue B [lepuoauueckoit
cucreMe xuMuueckux 3aemeHToB /. 1. MenaeneeBa
1 0COOCHHOCTH cTpoeHus: aToMoB. O01IHe
¢u3nyecKkue cBOMCTBa METAJNIOB

CnnaBbel METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUH METaljIoB

04.12.2023

11.12.2023

18.12.2023

16

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJLIIOB
(HaTpwWii, KW, KaJIbIIWA, MarHui, ATFOMAHAN) U UX
COeIUHEHUU

25.12.2023

17

18

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEeTUHEHNN

XuMHUYeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COeTUHEHUU

15.01.2024

22.01.2024

19

Hewmeramnsl, ux nonoxenue B [leproanueckoi
cucreMe xuMuueckux sjaemenToB /. 1. MenaeneeBa

29.01.2024




¥ OCOOCHHOCTH CTPOCHHUS aTOMOB

20

21

22

®du3nyYecKue CBOMCTBA HEMETAILIOB. AJITIOTPONUS
HEMETAaJUIOB (Ha MpUMEpPE KUCTIOPOa, CEPHI,
docdopa u yriaepona)

XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEIMHEHUN

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 ux
COCIMHEHUN

05.02.2024

12.02.2024

19.02.2024

23

24

XHUMHYECKUE CBOMCTBA yIiIepoa, KpEMHUSA U UX
COCIMHEHUN

[IpuMeHeHrne BaXKHEUIIIUX HEMETAIIOB U UX
COCIMHEHUN

26.02.2024

04.03.2024

25

O0001eHHE U CUCTEMATU3ALMS 3HAHUN I10 TEME
«Hemerannbly. BeruuciaeHus no ypaBHEHUSIM
XUMHUYECKHUX PEAKINH U TEPMOXUMHUECKUE PACUETHI

11.03.2024

26

[IpakTuueckas pabora Ne 2. «Pemienue
HKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme "BemiecTBa u ux
cBoiicTBa"»

18.03.2024

27

28

KonTponbhas pabota mo Temam «MeTamib» u
«HemeTtamnbn»

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC KUCIIOTHI.
HCOpI‘ AHUYCCKHC U OPTaHNUYCCKUC OCHOBAHUA

01.04.2024

08.04.2024

29

AM@oTepHbIe HeOpraHNYECKHE U OpraHUYecKue
coenuHeHus. [ eHeTHueckas cBA3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

15.04.2024

30

Ponb xumum B 00ecIieueHnH K0JI0THIECKOM,
SHEPTreTHYECKOU M MUIIEBON OE30MaCHOCTH,
Pa3BUTHU MEIUITAHBI

22.04.2024

31

[Ipencrapnenus 00 0OMIKMX HAYYHBIX MPUHLIMIIAX




IMPOMBIIIJICHHOT'O IMMOJIYYCHUA BaXXHEHIITHX BCIIICCTB

29.04.2024

2 4

3 €JIOBEK B MUPE BEIIECTB U MAaTEPUAIOB 1 06.05.2024

33 XuUMHS ¥ 370POBbE YEIIOBEKA 1 13.05.2024

34 O06o00meHne MmaTepuana 1 90.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienue
» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WU.T'., Cnankos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Penerurop mo xumuu. Ilox pex Eroposa. - PoctoB u//1; denukc

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://rsr-olymp.ru/ - oduinansHeiii caiitT BeepoccHiickux omuMITHa
IIKOJIbHUKOB (HOPMAaTHUBHBIC JIOKYMEHTBI, TUCTAHIIMOHHBIC OJIMMITHA/IBI, aHAITU3

pPe3yJbTAaTOB U PEKOMEHAIINN ).

http://www.chem.msu.su/rus/olimp - 3agaun XUMHYECKHX OJUMITHA.
MexayHapoaHbie oauMIIaabl, MeHaeneeBcKas oauMnuana, XuMHUKO-
MaTEeMaTHYECKUE OJIMMITHAJIbI, Bcepoccuiickue oaumItiabl IKOJILHUKOB T10

xumun. Marepuainst 1997-2004r.

http://olimp.distant.ru/ — Poccuiickas aucTaHIIMOHHAS OJUMITHA (A IKOJIbHUKOB

110 XUMHHU U MG)I(I[}IHaPOILHaH JAUCTaHIIMOHHAasA OJIMMITHaJa IIKOJIbHHUKOB I10



xumuu "NMHTep-Xumuk-tOuuop".

http://www.eidos.ru/olymp/chemistry/ — Bcepoccuiickuii TuCTaHIIMOHHBIN
IBPUCTUYECKUE OJTMMITHAIBI 10 XUMHUH (IIOJI0KCHHUE, PEKOMEH/ AN,

METOJIUYECKUE MaTEepPUAJIbI).

http://olympiads.mccme.ru/turlom/ — Exeroausiii Typaup umern JJomonocamu

(TBOpUYECKas OJTUMITHAAA JIJISI IIKOJIbHUKOB, KOHKYPChI, CEMUHAPHI).

http://www.step-into-the-future.ru/ nporpamma «Illar B Oyayiee (BbICTaBKH,
CeMHHApbI, KOHpEpeHIUH, (POPYMBI ISl ITKOJLHUKOB U YYUTEJICH 10 BOIpOcaM
OpraHu3aIliH UCCIIEI0BATENBCKOM IEATEILHOCTH, TOATOTOBKH MPOEKTHBIX

pabor);

http://www.iteach.ru - mporpamma Intel — «O0yuenue mist OyayIero»
(TEXHOJIOTHS IPOCKTHOTO O0YYCHHUS, CO3/IaHKE IIKOJIbHBIX YUCOHBIX MPOCKTOB,
METOAMYECKUE OCOOCHHOCTH OPraHU3aIliH MPOEKTHOM A€ TEIbHOCTH, KOHKYPCHI

U TPEHHUHIH).

http://www.it-n.ru/ - cereBoe cO0OOIIECTBO YUUTEICH XUMUN «XHUMO3a» U
coobmiecTBo yuntenen-uccnenonareneit «HOY-XAVY)» (uHTEpecHbIE MaTeprabl,
KOHKYPCBI, (DOPYMBbI, METOJIMUECKUE PEKOMEH/IAIINU 10 OpraHU3aIuu

HCCIIEIOBATEIbCKOM JESITEILHOCTH).



http://www.alhimik.ru - mose3ubie coBeThl, 3()(HEKTHBIC OIBITHI, XUMUYECKHE
HOBOCTH, BUPTYaJIbHBIN PEeTUTOP (CalT OyIET MOIe3eH KaK Il YYCHHUKOB, TaK

U JUIS YUUTEIEH). .

http://dnttm.ru/ — oM Hay4HO-TEXHHYECKOTO TBOPUYECTBA MOJIOACKH I'. MOCKBa
(on-line koHdepeHIUH, TPCHUHTH, OOYUYCHHS I TBOPUECKHUX PEOAT 0 (PU3MKE U

XHUMHH )

http://www.redu.ru/ — IleHT pa3BUTHS HCCIIEIOBATEIBCKOMN ICATSIIEHOCTH
y4aiuxcs (IoJroTOBKa UCCIICAOBATEIILCKUX MTPOEKTOB, METOIMUECKUE
PEKOMEHIANNH /ISl YIUTENs, KOHKYPCHI, MEPOIIPHSATHS /IS IIKOJILHUKOB ON-

line).

http://chemistry-chemists.com/ — «Xumus 1 Xumuku» - GopyMm KypHaia
(9KCTIEPUMEHTBI TI0 XUMUH, TPAKTHYECKAsT XUMHSI, TPOOJIEMbI HAYKH U

o0Opa3oBaHusl, COOPHUKH 3aJ1a4 JJIsI OJITOTOBKU K OJIUMIHUAZaM MO XUMUK).

['azera «Xumus» U CalT U1 yunuTens «f uay Ha ypoK XUMUN»

http://him.1september.ru

ChemNet: mopran GpyHIaMEHTAILHOTO XUMHUYECKOT0 00pa30BaHuUs

http://www.chemnet.ru



AJIXUMUK: caiit JL.FO. Anuk6epooii http://www.alhimik.ru

OCHOBBI XUMHH: 06p3.30BElT€JIBHLII>i cauT JJI IIKOJIBHUKOB U CTYICHTOB

http://www.hemi.nsu.ru

Xumus B OTkpeIToM KoJutemke http://www.chemistry.ru

WebElements: onnaiiH-cripaBOYHUK XMMHUYECKUX DJIEMEHTOB

http://webelements.narod.ru

Benok u Bce o HeM B Ouostoruu u xumuu http://belok-s.narod.ru

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

3aHuMmaTenbHas XuMHus: Bce o meTayuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kab6uner xumun: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru

Komnexkuus «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTBI» : XUMUS

http://experiment.edu.ru



Opranuyeckasi XUMHUSI: JIEKTPOHHBIM YUEOHMK JJI CPEAHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru

XuMus I BCEX! MINIFOCTPHUPOBAHHBIC MATCPHUAJIBI 110 O6HI€I>'I, OpFaHHIIGCKOfl 141

Heoprannyeckor xumun http://school-sector.relarn.ru/nsm/

XuMUs 1)1 ITKOJILHUKOB: caiT JImutpust boiorosa http://chemistry.r2.ru

IxoneHas xumus http://schoolchemistry.by.ru

BJ'IGKTpOHHa}I OMOJIMOTEKA IT0 XUMUH M TEXHUKE

http://rushim.ru/books/books.htm

Xumuueckas Hayka U oopaszoBanue B Poccuu http://www.chem.msu.su/rus

Xumus u XKuzuas — XX Bek http://www.hij.ru

[Nazera «Xumus» U calT 118 yunutens «f uay Ha ypoK XUMUN»

http://him.1september.ru

ChemNet: mopran GpyHIaMEHTAILHOTO XUMHUYECKOI0 00pa30BaHUs

http://www.chemnet.ru



AJIXUMUK: caiit JL.FO. Anuk6epooii http://www.alhimik.ru

OCHOBBI XUMHH: 06p3.30BElT€JIBHLII>i cauT JJI IIKOJIBHUKOB U CTYICHTOB

http://www.hemi.nsu.ru

Xumus B OTkpsiToM KoJutemke http://www.chemistry.ru

WebElements: onnaiiH-clipaBOYHUK XMMHUYECKUX DJIEMEHTOB

http://webelements.narod.ru

Benok u Bce o HeM B Ouostoruu u xumuu http://belok-s.narod.ru

. BuptyansHas xumudeckas mkosa http://maratakm.narod.ru

3aHuMmaTenbHas XuMHus: Bce o meTayuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

KOHHGKHI/IH ((ECTGCTBeHHOHayT—IHI)Ie OKCIICPUMCHTBD) . XUMU

http://experiment.edu.ru

Opranuydeckasi XuMUsi: JJIEKTPOHHBIN Y4eOHUK JJIsl CPEAHEN IIKOJIBI



http://www.chemistry.ssu.samara.ru

XuMHS 17151 BCEX: WUTIOCTPUPOBAHHBIE MaTepUabl 10 OOLIEH, OPraHUYECKOU U

Heopranmdeckoit xumuu http://school-sector.relarn.ru/nsm

XuMHUs )1 IIKOJIbHUKOB: caiT Jmutpust boaorosa http://chemistry.r2.ru

[IxonbHas xumus http://schoolchemistry.by.ru

BJ'IGKTpOHHa}I OMOJIMOTEKA IT0 XUMUH M TEXHUKE

http://rushim.ru/books/books.htm

[Teproanyeckas Tabiuia J1IeMEHTOB
http://www.informika.ru/text/inftech/edu/edujava/physics/Periodic/Periodic.html

[ToMuMo TabIUIBI pUCYETCs SAPO C BPAILIAOIIMMUCS BOKPYT Spa HEUTPOHAMM.

chem.msus - Ha caiite "XuMndeckas Hayka U oOpazoBanue B Poccun':
"JjekTpoHHas OubmoTeka mo xuMuu" - chem.msu.su (pazaen "Marepuanbl s
mkonpHUKOB") 1 "llIkombHOE XMMHIYEecKoe 0Opa3oBaHue B Poccuu: cTanaapThi,

y4e€OHUKH, OJTUMIIUAAbI, YK3aMEHBI" (MaTepUabl 111 yYUTENEH U IKOJIbHUKOB).

hemi.nsu.ru "OcHoBbl xuMuu" - DNEKTPOHHBII yueOHUK. Internet-u3nanue,

ucrpasieHHoe u gqonoiaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonent HI'Y



A.B. ManyiinoB u B.. PonnoHoB. D10 3KcriepUMEHTaIbHbIN YUeOHUK 110 001
Y HEOpraHu4eckou xumuu s 8-11 kitaccoB, npeiHa3HaYEHHbBIN KakK IS
HaYaJIbHOTO 00YYEeHUs, TaK U Ui MOJATOTOBKU K dK3aMeHaM B By3. Bce paznensl
y4eOHHMKA XOPOIIO WIITIOCTPUPOBAHBI. [ ITFOC IPHITOKEHUS: TEPMHHBI,

nepuoandcCKasa CUCTCMa, OTBCTHI K 3a/la4aM U JIp.

chemistry.ssu.samara.ru - "Opraaudeckast XuMus" DJIEKTPOHHBIA YICOHUK JIJIs
cpenHell mkoibl. (aBTopsl - [epsouna, Kanrtapus, ConoBos, Camapckuii
YHUBEPCUTET, Kad. opr. xumun) O0bEeMHas U XOPOILIO WILTIOCTPUPOBAHHAS

ANeKTpOHHas KHUTa. Pa3meniena Ha caiite xumpaka Camapckoro Y HUBEpCUTETA.

college.ru - pazaen "OTKpBITOrO KOJUIeHKA" 110 XUMHH. DJICKTPOHHBINA yU4COHUK
o XUMUHM )11 IKOJABHUKOB ¢ CJI-nucka "OTkpbiTas xumus 2.5" Paznen
Xpecromarus - mogoopka kaur u crareid. On-line Tecruposanue (HeoOxoauMa

perucTpanus).

school-sector.relarn.ru - "Xumust s BCEX" u3 cepun "OOyuyarorue
saikIoneann". CaiT CoOAep>KUT TEKCTOBBIE U TpaduuecKue MaTepuabl (
school-sector.relarn.ru ) pasmeriernsie Bo 2-M u3aannn CDROM "Xumus ais
BCEX" 1999r. Ot1o0 60mb110# 1 Xoporui yueOHuK xumuu. Paznensi: Ob1ras

XUMUs, HeopraHquCKaﬂ XHUMMUA, OpFaHI/ILIeCKaSI XUMMUSL.

alhimikov.net - caiit "Alhimikov.net". Coaepxxanue: 3JeKTPOHHBIN yUeOHHK



"OCHOBBI 0011IeH U HeOpraHUYeCcKor XuMuu" s 8-9 Ki1.; XUMUYECKUe TaOIHIbI;
CkauaTh IepHOANYECKYIO cucTeMy | nporpammy PL Table 4.2 a Takike cMOTpeTh
Ha caiite "XHUMHYECKHUE JIEMEHTHI" - 3TO MepUoudYecKast Ta0IHIa C TTOAPOOHBIM
omHCcaHueM Bcex deMeHToB; Kitaccudukarys BemecTB, peakinii; B pa3aeie
"TecTsl" MOKHO CKa4aTh rporpamMmy Y HuBepcaiabHbii TecT 3.0.0.4 - 9,5 MO;

Ypoku; Pemenune 3ama4d u MH. ap.

alhimik.ru - "Anxumuk" CoBeTbl aOUTypueHTY. YuuTe 0 XuMur. CripaBOYHHK
(oueHb OobIIas MOAOOPKA TAOJIUIl ¥ CIIPABOYHBIX MaTepuanoB). Becemnas xumusi.
HoBoctn, Onumnuanel, KyHctkamepa (Macca HHTEPECHBIX HCTOPHUYECKUX
CBEJICHUI) U Jip. B 4acTHOCTH, B UUTAJIBHOM 3aJI€ €CTh KHUXKKA - " XUMUS 115
mo0o3HaTenbHbIX. OCHOBBI XMMHUU U 3aHUMaTeNbHbIE OnbITHI" ['pocce 3.,
BaiicmanTens X. (mep. ¢ Hemenkoro). (A Takyke MHOTO APYTHX UHTEPECHBIX

CTaTeil U KHUXKEK.).

chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensr: [1paktuka -
IIKOJIbHBIE OTIBITHI, SKCTIEPUMEHTHI U MH. Jip.; Ctatbu 1o uctopuu; Pedepartsr;
bubnuoTeka - MHOTO pa3IWYHBIX MyOIUKAIIHA, B YACTHOCTH 371€Ch MOKHO
CKaJaTh MeauKoM "Xumus 1is 1ro6o3HaTenbHbIX" (1,6 MO - a0 224cCTp. B
Worde co cxemamu u pucynkamu); Onumnuasl, CripaBOYHbIC MaTepHAIIbI,
CrnoBapb TepMHHOB ; [IporpaMmbl, B 4aCTHOCTH SJIEKTPOHHBIN yueOHUK "Xumus"

u ap.; Cebuiku; O630pbI U TIP.



