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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONM TPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B  DeaepalibHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX TMojoXkeHu «Crparerun pa3BuTHs BocnuTaHusi B Poccuiickoi
deneparuun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydaroOUUXCsl CpeCTBAMU
yduebHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHeie nosiokeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
COJIepKaHUs, PE3yJbTAaTOB OOy4YeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBanue, oJIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIAM JTAllOM peau3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJTOCTHOM CHCTEME XUMHUYECKOTO 0O0pa3oBaHUs. OTU I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
0o0ydJaronmxcsi Ha YpOBHE CPeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU y4eOHOTO
npeaMera «XUMHs», COJIEpKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIEeIeHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Y4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeqHero obmero oopasoanus B Poccutickont denepanmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOylk poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpHUAIbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAIMOHATEHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUs 00 OKpYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOH YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUITHOTO
TpyJa W KM3HHM KaKJI0ro wieHa oOmectBa. COBpeMEHHas XMMHsA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHUE
rno00anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENMA W MPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYKH UM i BBIPAOOTKM  MHPOBO33PEHYECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIKOYEHHs B JKU3Hb COLUYMa, IPOJOJKEHUSA
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBigOIIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
Oopranndeckon xumuu. GopMuUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K M3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIENIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHU BEIIECTBA
paccCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IOpEJICTaBICHU O CTpoeHuH BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEJUMHEHHNH. B Kypce OpraHn4ecKkoM XUMHH IIOJNIYYalOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO OOpa30BaHUs MEPBOHAYATHHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUECKONU PEAKIINH.

[Tonx HOBBIM yrJiOM 3peHUss B IHpeaMmeTe «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMUSD» 00yYarolMMcCs MPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOANUYECKOTIO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkmaccoB
3IIEMEHTAMHU COJACpXKaHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUNH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHON W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKHUX MPUTIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHSATHh €€ JJId TONOJIHEHUS 3HAHUM, pEeIIeHUsS HWHTEICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1ienom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTUPOBAHO  HA
dopMupoBaHrue y 0OYyYarOMIMUXCS MHUPOBO33PEHUYECKONW OCHOBBI JJIsI TOHUMAaHUS
dunocopckux uaed, TaKMX Kak: MaTepUalbHOE E€AMHCTBO HEOPTaHHMYECKOTO M
OpraHUYEeCKOro MHupa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaKKe MpoOJieM cOepexEeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTEepPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi NPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMNPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUA TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUN, HUMEIOIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JCATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popMannu, HEOOXOTUMBIX IJIs IPUOOPETEHUS ONBITA IPAKTUYECKON
U HCCIIEIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHus, MPU ONPEACIICHUN
COJIep’KaTeNbHON XapaKTEPUCTUKU IeNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCA (OPMUPOBAHHME OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOMYECKOW TOYKM 3pPEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMM LIETSIMU H3YYECHHS MpEIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBHISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHWH KaKk  BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIYEBbIEC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TPUOOpEeTEHUS
YMEHHI OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN ¥ MOBCEAHEBHON KHU3HHU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO H3KCIEpUMEHTa, COOJIOJEHUEM  MpPaBUI
0e301acHOro OOpalIeH s ¢ BEUECTBAMH.

Hapsiny ¢ aTum, copepikaTelbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4YCeHUs
npeaMeTa B mporpaMMe 1Mo XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero obpazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENEeHH OTHAETCsl  MPEANOYTEHHE
NPAKTHYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3aIliH, BIAACIOIIETO HE
HaObOpOM 3HaHWH, a (YHKIMOHAILHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMH aKTUBHOTO TMOJIYY€HHs 3HAHUN U MPUMEHEHUS WX B PEaTbHON >KU3HU
JUTSL pEIICHUs TPAKTUUECKHUX 3ajau.

B cBsi3u ¢ OTHUM mNpu HU3YYCHHH TMpeaAMeTa «XUMHS» TOMHHHPYIOIIEe
3HauYeHHUE MPUOOPETAIOT TAaKKUE LIETH U 3a]Ia4H, KaK:

amanrtanusi o0yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHue y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE [UISI Pa3IUYHBIX BHUIOB
JeSTEIIbHOCTH: PelIeHus1 mpo0jeM, TTONcKa, aHaiu3a U 00paboTku MHGpOpMAIUH,
HEOOXOIUMBIX IS TPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWM XHMHH, a TakKXKe I OICHKH C TO3HIHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yUaIOIMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX HpoOiieM
palMOHAIBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero ooOmiero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOUN obnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obuiero oOpazoBaHus, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI OPraHUYeCKON XUMUH

[Ipenmer opraHM4YecKON XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOEHUS OPraHUYECKUX
coequnenut A. M. bytiepoBa, e€ ocHOBHBIE TToI0)KeHHI. CTpyKTypHBIE (hOPMYJIIBI
OpraHMYeCcKuUX BemecTB. [oMmonorus, wu3zoMepus. XuMHYeCKas CBSI3b B
OPTaHUYECKUX COCTUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJICHHE ¢ oO0pa3llaMh OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKHUX BELIECTB
IIpU HarpeBaHuu (I1aBjieHUe, 00YTIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psfa. MeraH M 3TaH —
MPOCTEUINE TPEICTABUTEIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOPEHUs), HAXOXJEHHWE B TMPUPOJE, TNOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. DTUIIEH U MPONUIEH —
MPOCTEUINE TIPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpATAlMM, OKHUCJICHUS U
MOJINMEPHU3AIINH ), TOJTYYeHUE U TPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AllETHIICH
— MPOCTEHIIMIA TpenCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYecKue Hu
XUMHUYECKUE CBOMCTBA (PEaKIMu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajJjoreHMpOBaHMsSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, NPUHAAIEKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYTHBIE
HedTsaubie ra3el. HedThs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJuTHYeCKuil), nuposn3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, POBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOUCTB.

Pacuérurle 3amayn.

BeluncneHuss Mo ypaBHEHHMIO XUMHUUYECKOM peakiuu (Maccel, 00bEMa,
KOJINYECTBA MCXOJHOrO BEHIECTBA WJIM MPOJYKTA PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIHH ).

Kucaopoacoaep:xamue opraHu4ecKue coeJHHEHH I

[IpenenbHblE OJHOATOMHBIE CHUPTHI. METaHONT U 3TAHOJ: CTPOCHHUE,
dbu3nyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOpPEHHE), NpUMEHEHHE. BoJopoaHbIe CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. JIelCTBHE METAHOJIA U 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHsl€  CHUPTHL. DTWJICHIJIUKOIbL W  TJHULEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICMCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, KadeCTBEHHAs peakiusi Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBHe Ha
OpraHu3M 4esnoBeka. [[pumeHenue rimueprHa U STUICHTIIUKOJIS.

®deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHWMHUYECKHE CBOWCTBA.
TokcuunocTh penona. [Ilpumenenue gpenona.

Anbaerugipl U kemowuwvl. Dopmanplervjl, aleTalbJIerul: CTPOCHHUE,
dbu3nYecKue U XUMHYECKHE CBOWCTBA (PEAaKIIMU OKHCICHUS M BOCCTAHOBJIICHUS,
KAuE€CTBEHHbIC PEAKIIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTH. MypaBbHHAS W
YKCYCHasl KUCJIOTHI: CTpoeHHUE, (hU3NUECKHe U XMMHUUYECKHE CBOWCTBA (CBOMCTBa,
o01Me I Kjacca KUCIIOT, peakius dTepuuKkaiim), nojlydeHue U nMpuMeHeHue.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MpIla Kak COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE.

CnoxHble 2(puUpPBl KaK MPOW3BOJAHBIE KapOOHOBBIX KHCIOT. ['mapomnus
c0xHbBIX 3¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buogornueckas
pOJIb KUPOB.



YrneBompl:  cocTtaB, KiaccUuUKAuUs ~ yriaeBoAoB  (MOHO-, JH- U
nosiicaxapuabl). ['oko3a — npocTerimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJACWCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME IJIFOKO3bl), HAXOXACHUE B IPUPOAE, NPUMEHEHHE,
ouonoruueckas poiab. otocunTe3. OpykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnoo3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  Pu3nyeckue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJIU3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
IpoBeJcHNE, HAOMIOJEHNE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Mmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruzpokcuiom Meau(1l)), anpaernioB (OKUCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHUJA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IpOBEJCHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss 1o ypaBHEHHMIO XMMHMUYECKOM peakuuu (Maccbl, 0ObEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkamue opraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTBI Kak aM(OTEpHblE OpraHMYECKUe cCoequHEHUs. Du3ndecKue
U XMMHMYECKHUE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe IMuuHa). buonmormueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuasl.

benku kak npuUpoIHBIE BBICOKOMOJEKYJIApHBIE coeauHeHus. l[lepBuuHasd,
BTOpUYHAsT ¥ TPETUYHAs CTPYKTypa OelIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, IEHATypalusl, KAUeCTBEHHbIE peaKLuu Ha OEJIKu.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB M HX IPEBpALICHUIL:
HaOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OCIKOB MpU
HarpeBaHUU, IBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIC NOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEAVMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNN, CPEAHASA MOJICKYJIApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCAL.

OKCIEPUMEHTAJIIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE ¢ 00pa3lamMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanu3zanns MexXnpeIMETHBIX CBA3EH IIPU N3yYEHUH OPTaHUYECKON XMMHUU B
10 kracce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU ISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOPHs, aHAJINW3, CUHTE3, KiIaccu(uKanus, MepuoaudHOCTh, HAOIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepabl, TOPHbIE MTOPOABI, MOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHILIEBbIE MPOAYKTHI, OCHOBBI pPAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepUaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMHAYECKH d3JIEeMEHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAS
00oJi0uKa. DHEPreTUYecKue ypoBHHU, MOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHnsl JEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX EPUOOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xuMuueckux sneMeHToB /. M. MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHUYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TpyNnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJIeHTHasi HEMOJIsIpHAas M MOJsSpHas, MOHHAsA, MeTauindeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomoponanas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknarypa
HEOPraHMYECKHX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKMX  peakiuuid B
HEOPraHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAaHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIC
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC U ciiadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHUIA:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XxumMuueckux snementoB [, .
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOMIOIeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KeHUE TIEPOKCHIA
BOJIOPOJIa B PUCYTCTBUU KaTajanu3aTopa, ONPEIEIECHUE CPEALl PACTBOPOB BELIECTB
C TOMOULIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIMU HOHHOIO OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnble 3anaumn.

Pacuétel 1O ypaBHEHUSM XHUMHYECKHMX pEaKUHil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIb30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonoxenne HemerauioB B llepuoandeckoir  cucreme
xumuyeckux snemeHtoB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUSI aTOMOB.
duznyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpUMepe
KHCIIOpoa, cephl, pochopa u yriieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEpPbI, a30Ta,
docdhopa, ymiepoga U KpeMHHMsI) U MX  COCAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJIOB U UX COCIUHEHUM.



Mertamnel. Ilonoxxenne meramnos B Ilepuoandeckon CUCTEME XHMHMYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAPSHKEHUN METaJIJIOB.

XHWUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, KaJiui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», 0Opa3loB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAJILHBIX 3a7ad4, HAOJIOJICHWE W OINHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IeJI0Yel, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel maccer BemiecTBa Mo 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xumum B 00€CIEUEHUH HKOJOTHMYECKOM, PHEPreTUYECKOM M MUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIUHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIIAX OPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHNIECTB M MATEPHUAIOB: BAXKHEUIIHWE CTPOUTEIbHBIC
Marepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJs 3JIEKTPOHUKH, HaHOMAaTEepHuasbl, OPTaHUYECKUE MU MUHEPAIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MAaCHOTO HCIOIh30BaHMS MIPEMapaToB OBITOBOW XUMHUU
B IMIOBCEIHEBHOW JKU3HU.

MexIpeaMeTHbIE CBA3H.

Peanuzanust  MeXOpeAMETHBIX  CBA3€d MpU  HU3YyUYCHUH  OOmed
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiIacCUpUKALMA, MNePUOAUYHOCTh, HAONIIOACHHE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUECKHE BETUYMHBI U CIHMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJIOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OdI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BHIIEICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX Tpaaului 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[ETN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUSA, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEJILHON M MPAKTUYECKOW AESITeNbHOCTU
o0y4aromuxcs Mo peanu3aiy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIaX MEXITHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TMOHMMAThb M NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTEUECTBCHHON XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJEHNUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOIIEM
aHanu3e WHPOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHIIEH C
NO3ULKUKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHusl TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TIPAaBWJI WHAMBUAYATBHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX Mpo0JieM, BIMSIHUA
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpEl OKPYXKaroLEn
IPUPOJHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NpPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAHUHM TPUPOIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXpaHEHUs
IPUPOIHOTO PABHOBECHS,;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJHM B
CO3JJaHUU HOBOW 0a3bl MaTepUAbHON KYJIBTYpPbI, PEIICHUU TJIO0AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO0 TPpyJAa © OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PAKTOB W HMEIOIIMXCS MJaHHBIX C IENbI0 MOJyYeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
peleHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMeTa «XHMHs» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (QOpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHSs, SBJICHHE,
IPOIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTh oOyUaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCHMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIbHON U COLMAILHOU MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISATHBHBIMU
EUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HaBaTeJbHbIMH
JefCTBUSIMH:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaIHM3UpPOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHWH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIAITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUH ISl KJIacCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakiMy — TMPU PElIEHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

(bopMyIMpOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O IPOJIEITAaHHON padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJisIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHamTu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUAOB B (OpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATHh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW JIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

UCIOJB30BaTh HAyyHBIM sA3BIK B KayecTBE CpeAcTBa Ipu padoTe ¢
XUMHUUYECKOM HMH(poOpManueil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juanora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
IOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOIO 3KCIEPUMEHTA, IIPAKTUUYECKONH pabOThl 10 HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3aluu y4eOHOro MpoeKTa U (popMyaHpoBaTh BHIBOIBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHMIA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeiaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ysnbTaTbl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUH O XHUMHYECKOH  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SIBJICHUU



npuponbl, B  (HOPMHUPOBAHMHM MBIIUIEHUS H  KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAramIue MOHATHS (XUMHUYECKUH BJIEMEHT, aToOM, 3JIEKTPOHHAas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XMMUYECKas]
CBsI3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeleT, (PyHKUMOHAJIbHAs TIpyMNIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOIH, YTJI€BOJOPO/IbI,
KHCIIOPOJ, M Aa30TCOJAEpXkALIUE COCAUHEHUS, MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (PAKTOJIIOTUYECKUE CBEACHHMS O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAHUU Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCAaHUM COCTaBa, CTPOCHHMSI U MPEBPALIEHUI OPraHUYECKUX COECIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMysl OpraHMYECKHMX BEIIECTB W ypPAaBHEHUHM XHMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WJUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 KX COCTaBy U CTPOEHUI0 K ONpEACIEHHOMY
KJaccy/Tpynne CoeQuHEHUuM (YIrJIeBOIOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, IPOIWJIEH, AalETUIIEH,
ATWJIECHIJIMKONb, TJIMUEPHUH, (EeHOJ, QOopMalbIerull, auneTaibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJICMHOBAs! KACJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K034,
dpyKTO3a, KpaxMal, LeJUIr0J103a, [NINIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPENEHATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 11 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChI BEIIIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHHUE,
¢uznYecKne W XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENCH Pa3TMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TTUIEpUH, (EHON, aleTalbIerul, MypaBblHasI U YKCYCHash KHCIIOTHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), HIUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIy HUMH YpPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJIHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
PAaKTHYECKOE MPUMEHEHHUE TPOTYKTOB NIepepadOTKy;

c(hOPMUPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEMIECTBA WMJIM IMPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOJTYKTOB PEaKIIUN);

c(OpPMUPOBAHHOCTh YMEHHH BIAJeTh CUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3yeMbIX B XHUMHH TPU U3YUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOACHNE, N3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIONIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWs [Isl TPUHATHS pEIICHWA B
KOHKPETHBIX KMU3HEHHBIX CHUTYyalHMsX, CBSI3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCYJION W J1abopaTOpHBIM OOOPYIOBAaHWMEM, a TaK)Ke IpaBuiIa OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU IO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIIOITHATH XUMHYCCKUUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBAHUU, MOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUU OPTaHUYECKHUX
BEIIECTB, JCHATypalus OCIKOB NpPH HArpeBaHWU, LIBETHHIC PEakiuu OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacCHOCTH TMpH OOpaIlEHUH C
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TWIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIEpuMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHATU3UPOBATh XUMHYECKYIO
uHPOpMAIMIO, TONYyYaeMyK) H3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHWH  CcOOMIOAATh  MpaBWIa  IKOJOTHYECKU
I[€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAILCHUS HX BPEAHOIO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKA,;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CHA0OBUASINUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD OTPaXKaIoT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W  KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs TPAaKTUYECKHUX 3a/1a4
¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOINEHUS K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTh, CTENIEHb OKUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHASA, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAS PEMIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKiuu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckur 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHH BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI) CUMBOJMKY JIJIs
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  pEaKLUid,
cucteMatnyeckytro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YyrJ€KHCIbI ras, aMMHaK, TaméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAWHEHUSIX PA3IUYHOrO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJOPOJIHASA) B COCIMHEHUSAX, TUII
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOIO BELIECTBA (AaTOMHAs, MOJIEKYJIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHMYECKUX BEILIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTBI, aM()OTEPHbIEC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa u IEMOHCTPUPOBATH €70 CUCTEMATUZUPYIONTYI0, OOBSICHUTEILHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX HJIEMEHTOB M UX COEIMHEHUU
1o nepuogam u rpynnam llepuonnueckoit cuctemMbpl XUMUYECKHX 351eMeHTOB []. .
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUN  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOPraHWYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, W3MEHECHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00OpaTHMOCTH
peaKIMK, Y4aCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMSI PEAKIMN pa3IUUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,;



chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKHUX BELIECTB, pPAaclO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA TMOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKklMu OT pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NpPEACTaBICHUNA 00 OOIMX HAyYHBIX NPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS C HCIOJIb30BAHUEM
MOHSATUS «MAaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (dexra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELECTB, IPEBPALLECHUS U COXPAHEHHUSI SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiIa MOJb30BAHUS XUMUIECKON
NOCYJIO U J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH U  BBIIOITHATH XUMHYECKUI
IKCIIEPUMEHT (pa3joKEHUE MEePOKCHUIA BOAOPOJAa B NPHUCYTCTBUM KaTalu3aTopa,
OmpeNieJIeHue Cpellbl pacTBOPOB BEUIECTB C IOMOILNBIO  YHHUBEPCAIHLHOTO
WHIUKATOPA, BIMSHUE Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE peakiuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «MeTamey u «Hemeramib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1TA00PATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHWMHYECKOrO OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUU COOTBETCTBYIOIIUX DPEAKIHUl U (OPMYyIUPOBATH BBIBOJABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATH XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYyTHX);



chOpMUPOBAHHOCTh ~ yMEHHH  CcOOMIOAATh  MpaBWIa  IKOJOTHYECKU
I[€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICHCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIIECHHUS U
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYECHHBIMU BO3MOXXHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrtponbnbie IIpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBarte/ibHbIC
padoTsbI padoTsI pecypenr
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paszgen 2. YrieBoaopoanbl
2.1 IIpenenbHble yrieBogOpOAbI — aJIKaHbI 2
’ HenpenenbHble yriieBOgOpO/IbI: aJTKEHBI, 6 |
aJIKaINeHbI, aJTKUHBI
2.3 ApomaTudecKue yriieBog0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Paspnen 3. Kucaopoacoaep:xanue oprannyecKue coeTUHEeHUs
3.1 Cruptel. denon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTconeprkaimye opranHuyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Paspnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3iesioB U TeM unppoBbIe
Ne n/m P Kourpoabusie Ilpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paszgen 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMUYECKUX 3
anemenToB /1. . Menaeneena
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaAKIINU 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumus
2.1 Meraiuibl 1
2.2 Hewmerannsl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XUMUA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmert opraHnyeckoil XuMuu, e€
BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
coequHennit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHHUS

[Ipencrasnenue o kaaccuukanum
opranudeckux Beniects. HomeHnkmarypa
(cucTemaTuveckas) ¥ TPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIIESCTB

AJIKaHbBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Mertan u 3TaH — NpocTenIIre
NpeACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUieH U NPONWIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «[Tonyuenue
ATHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHMS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIININ MPEICTAaBUTEIb AIIKHHOB

1 Beruncienus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas CBs3b yriaeBOAOPOIOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
rasbl, HeTh ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIJIEBOIOPOJIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
rasbl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHast cBs3b

13 MHoOroaTroMHbl€ CIUPTHI: ATUICHTINKOIIb U
TJIMLIEPUH

19 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopManbaeTua U
areTanpaeru]. AeToH

71 OAHOOCHOBHBIE NpefieNibHbIe KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOThI, KaK

23 MIPECTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JESHCTBIE
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

2% JKupsl: ruaponus, NpUuMEeHEeHHE,
OuoJIOrNYecKas posib KHUPOB
VYrneBoabl: cocTaB, KiacCUPUKaIuS.

27 Baxnelive npencraBuTeNu: ri0K03a,
¢bpyxTO3a, caxapos3a

)3 Kpaxman u nenitono3a Kak NpupoHbie
MOJINMEPHI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiye opraHu4ecKue
COEJIMHECHHU S

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe

31 OpraHNYeCKHUE COCTMHEHUS, NX
Ouosoruueckoe 3HadeHue. [lentuapt

0 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHBbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3A




[TnacTmaccel, kKaydykH, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabhbie

Bcero
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XUMHYeCcKuX aineMenToB Jl. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 1o
rpyImaM U nepuoaaM. 3HaueHHe
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Meneneena B
Pa3BUTHHU HAYKU

Crpoenue BemiecTBa. XUMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoHas cBs3b

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[lonsiTHE O IMCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 10J14 BelllecTBa B pacTBope




Knaccu¢ukanus 1 HOMEHKIATypa
HEOpPraHWYEeCKuX coeAuHeHu. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3THIHBIX
KJ1aCCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHWYEeCKON U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NPEBPAIICHNAS SHEPTUH NIPU
XUMHYECKHUX PEAKIHAX

Ckopoctb peakuuu. OOpaTuMble peakIuy.
XUMHUYECKOE paBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJtopoHOM mokasarene (pH) pactopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IeCKI/IX nu HeOpFaHI/I‘IGCKI/IX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIIaBoB U paCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Merautbl, ux nosioxkenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmHMe PU3nIecKue CBOWCTBA
METaJIJIOB




15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaablUui, MarHuii,
QTIOMUHUIA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
«Mertamne»"

20

Hewmeraniel, ux mojoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyYecKre CBOMCTBA HEMETAIIOB.
Annotponus HeMETaJUIOB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COETUHEHUN

23

XuMHUYecKre CBOMCTBA a30Ta, (hocodpa U Ux
COCIMHEHU I

24

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpuMmeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

26

O00011IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamisy. BeraucieHus mo
YPaBHEHUAM XUMHUYECKUX PEAKIHI 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Perienue

27 JKCIEPUMEHTAJIBHBIX 3a]a4 110 TEME 1
"Hemeranmsi"»

73 KontponbHas padoTa mo TeMaMm «MeTauib )
u «Hemeramisny

29 Heopranuueckue u opraHnyecKkue KUciaoThI. 1
Heopranunueckue n oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHMYECKUE COeTUHEHMS. | eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posnb xuMum B ob6ecrieueHNH SKOJIOTHYECKOH,

31 HEPTETHYECKOHN U MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTUU MEAUIUHBI
[TpencraBnenus 06 0OMUX HAYYHBIX

32 IIPUHLUIIAX IIPOMBIIUICHHOTO MTOIy4eHUS 1
BOXKHENIIMX BEILIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuUMHUS U 310pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner
» Xumusi, 11 xkmacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Peanuzanus oOpa3zoBaTeabHBIX MPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HAIMPABIECHHOCTEH 10 XUMHUH C UCTIOIb30BAHHEM
obopynoBanus 1eHTpa « Touka pocta» Metogudeckoe mocooue Mo peaaKiuei
[1.1. becnanos, M.B. Jlopodees.- Mocksa, 2021 r-156¢.

VYyebnas naboparopusi o HEUPOTEXHOJIOTUsAM. MeTouyeckoe nocooue.
EcrectBenno-nayunoe HanpasieHue. /OO0 "beronukc", 2021
Meroanueckue peKOMEHIalluy JIsl IPOBEeHUs JJa00paTOPHBIX padoT.
RELEON

» Xumusi, 10 xmacc/ I'abpuensa O.C., Octpoymos W.T'., Cnankos C.A.,
AxrmmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenney

» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienney



HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
http://school-collection.edu.ru/catalog/?ysclid=1118911v5f494587483
http://school-collection.edu.ru/catalog/?ysclid=1118911v5f494587483
https://edu.skysmart.ru/

https://iro63.ru/?ysclid=1117udvmbb815950035
https://chem-ege.sdamgia.ru/?ysclid=I117tco5rx567046042

https://ege-fipi.ru/himiya-ege/?ysclid=l117hyc1j166626145
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