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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuu Ha ypoOBHE CpelHero oduiero oOpazoBaHus pazpadboTaHa
Ha ocHoBe PexnepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 obpa3zoBaHUHM B
Poccuiickoit ®enepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHUs (eaepalbHON
oOpaszoBaTeibHON mporpaMmbl  cpeanero obmiero obpaszoBanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM ToCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHApTe
COO, c yuérom Konuenuuu npenogaBaHus y4eOHOro mnpeamera «XUMHUS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yomux OCHOBHbIE
oOpa3oBaTeiabHble MPOrPAMMBI, M OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHUSA
BocnuTanus B Poccuiickoit ®@enepauuu Ha nepuon a0 2025 roma» (Pacnopsixenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpOrpaMMmbl MO XUMHH, K OINPEAEICHHUIO
oOmelt crpateruu oOydeHHUs, BOCHHUTAHMS M Pa3BUTHA OOYYAIOIIMUXCS CPEICTBAMU
yueObHoro npenMera «Xumusi» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbubie mnonokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

XUMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTebHON  OpraHu3aliy, SBISAETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIMM  ATalloM  peaju3aluu  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIHUX
LIEJIOCTHON CUCTEME XMMHUYECKOI0o 00pa3oBaHMsl. DTU LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylbTyphl UeloBeKa, a
TaKXe IKOJOTNYECKH 0OOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370POBBIO U MIPUPOJIHOMN
cpene. Peanusyercs xummuueckoe oOpa3oBaHHE OOYYAIOIIMXCS HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHUsI CPEJCTBAMH YUEOHOTO MpeaMeTa «XHUMHS», COJIepKaHUE U
HOCTPOEHUE KOTOPOTO OMNPEJENICHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHEUUPUKU
HayKd XUMHUH, €€ 3HAYeHUs B IIO3HAHWM MPUPOJABI M B MATEPUAIBHOU IKH3HU
o0miecTBa, a Takke ¢ Y4€TOM OOIMX LeJed M MPHUHIMIIOB, XapaKTePU3YIOIIMX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero oOmiero oopa3zoBanus B Poccuiickoi
Oenepanun.

XuMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIpPaeT 0COoOYyl0 pojb B
COBPEMEHHOMW IMBUIIM3AIUH, B CO3/JaHUU HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCUT CBOH BKJaJ B ()OPMHUPOBAHHME PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, B
CO3/IaHHE€ LEJIOCTHOIO IMpPEICTaBICHUS 00 OKpYKAIIEM MHUPE Kak O EIUHCTBE
OpUPOJBI U YeJOBEKa, KOTopoe (opMHUpYyeTCs B XMMUU Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aAUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3auMOAEHCTBYsSI C JPYrMMH €CTECTBEHHBIMH HayKaMH, XUMUS CTajna
HEOTHEMJIEMON YaCThbI0O MHUPOBOM KYJBTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyAa M JKU3HU Kaxaoro uwieHa ooOmectBa. CoBpeMeHHas XHUMHs Kak Hayka
co3yjaTesibHasg, KakK HayKa BBICOKMX TEXHOJIOTMII HamlpaBlIeHa Ha peLIeHUe



00aIbHBIX MOpOOJEM  YCTOMYMBOTO pa3BUTUS YEJIIOBEUECTBA —  CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMMH IEASIMM U TMPUHIMUIAMU CPEAHEro OOIIEeTo
oOpazoBaHusi cojuepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpOBEHb
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, MPOJOJKEHHS] 00pa30BaHUs B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapisitoniuMu~ nipeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» U «OOmas W HEOpraHuyecKkas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICpP>KaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU U3 OOIIeH XUMUU) U
oprannyeckoi xumuu. DoOpMHUpOBaHUE JAHHON CHUCTEMbl 3HAHUM TPU H3YYCHUU
npeaMeTa 00ecreyuBaeT BO3MOKHOCTh pPACCMOTPEHHS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepxaHus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuueckas Xumus» copMUpOBaHa B MpPOrpamMme IO XUMHUM Ha OCHOBE
CUCTEMHOr0 TMOJX0Ja K M3YYEHHIO Yy4uyeOHOro Marepuasa U 00yCIOBIEHa
HUCTOPUYECKH O0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHWHM Ha OMpPEACTIEHHBIX TEOPETUUCCKHUX
ypoBHsX. Tak, B Kypce OpraHM4ecKON XMMHUU BEIIeCTBA PACCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHS OPraHMYECKUX COEAUHEHUW, a TakKe€ Ha YpOBHE
CTEPEOXMMHYECKUX U JIEKTPOHHBIX MTPEACTABIECHUN O CTPOCHUU BellecTB. CBeaeHUS
00 m3ydaeMblX B Kypce BEIIecTBaxX AAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOAOB 0
CJIOHBIX OMOJIOTUYECKH aKTUBHBIX COeIUWHEHUH. B Kypce opraHmyeckod XuMUU
MOJIy4aloT pa3BuUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs
NEpBOHAYAIbHBIE TPEACTABICHUS O XWMHYECKOW CBS3HM, KIACCU(PUKAIIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUSI, O XUMHYECKON
peakiuu.

[lon HOBBIM yrioM 3peHuss B TmpeameTe «XuUMHUS» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBI Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOpETUYECKU MaTepual ©  (HaKTOJOTHUECKHE CBEIEHUS O BEIIECTBAX U
XUMHYECKOW peaknuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyJaromuMcsi TIPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAauYeHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJOTUYECKHUX MO3UIINM,
riyoke TOHATH HMCTOPUYECKOE U3MEHEHHe (QYHKIMA OSTOTO 3aKoHa — OT
00001IaroIIe 10 O0BSCHSIONMICH U TPOTHO3UPYIOIICH.

Ennnas cuctema 3HaHMM O Ba)XHEMIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAaKKE€ O XUMHUUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUA JomnonHsAeTcsa B Kypcax 10 u 11 kimaccoB anementamu
COJIEpKaHMs, MMEIOINIMMHU KYJbTYPOJOTMYECKH W MPUKIAIHONW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMmH,
PacKpbIBAIOT €€ poJib B MO3HABATEIBHON M MPAKTHUYECKON NESITEIHbHOCTH 4YE€I0OBEKa,
CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JACTU TEOPUU U
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MPAKTUYECKUX TMPUIOKEHUNM XHMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCA B
OOIIIECTBEHHO U JMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBA3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIIMBATh UHPOPMAIIUIO U MPUMEHSTH €€ JJIsl IOTOJHEHUS 3HaHUM,
pEILICHUSI MHTEIUICKTYaJbHBIX U DKCIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3aaad. B
LIEJIOM COJIep’)KaHhe Yy4eOHOro mpeameTa «XUMHUS» JAHHOTO YPOBHS U3YYEHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y OOYUYAIONIUXCS MHUPOBO33PEHUECKON OCHOBBI
Ui moHuMaHug (uiocopCcKuxX HUIeH, TaKUX KaK: MaTepHallbHOE E€IUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro Mupa, 0OYCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUHN MYTEM 3KCIEPUMEHTA
U peIIeHUs] TPOTUBOPEUYHI MEXAy HOBBIMHU ¢dakTaMd U TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKHX MpoOjeM, a
Takke TMpoOJieM cOepexeHUs HPHEPreTHUYECKUX PECYpPCOB, CHIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpUaOB.

B nmane pemeHuss 3agady  BOCIMUTAHMS, Pa3BUTHS W COUMAIM3AIUU
oOydJaromuxcs MPUHATBIE TPOTrpaMMON IO XUMHUHM TOAXOABI K ONPEACIICHHUIO
COJICpKaHMs W TOCTPOCHUS MpeaMeTa IMpeaycMaTpuBarOT  (GOPMUPOBAHUE
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHUM, UMEIONIMX 0a30BOE 3HAYCHHUE JUIS Pa3IMYHBIX
BUJIOB JICSTEILHOCTH: peIIeHus] TMpoOJsieM, TIOMCKa, aHailu3a U 0o0paboTKu
uHopMaluK, HEOOXOIUMBIX JJII TPUOOpPETeHMs] ONbITa MPAKTUYECKOW U
UCCIIEI0BATENBCKOM JEATEIbHOCTH, 3aHUMAIOIIICH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmpaktuke mnpenogaBaHus XUMUU KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEJHEr0 OO0IIEero 0Opa3oBaHMs, MPHU ONpPEEICHUU
COJIEpKATENIbHOM XapaKTepUCTUKHU 1€Nel HW3Yy4YeHHs NpeAMEeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKON
NEATEIbHOCTU YE€JI0OBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJAMYECKOM TOYKH 3pEHUS TAaKOW MOAXOJ K ONPEIACIICHUIO NEIe H3y4YCeHUs
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo [JaHHOW TOYKE 3pEHHUs TJABHBIMHM IEISIMU HM3YyYEHHs] MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIAFOTCS:

e (QopmupoBaHHe  CcHCTEMbl XHMHUYECKHX 3HAHMM  KaKk  BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPa, B OCHOBE KOTOpPOU
JeXaT KIIOYEeBbIe TMOHATHS, (QyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE $3bIKa HAayKH, YCBOCHHE M IMOHUMAaHUE CYIIHOCTH JIOCTYITHBIX
000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUA U CTAHOBIICHUS;

e (QopmupoBaHHe M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB M XUMHUYECKUX PEAKIIUN, HEOOXOMUMBIX ISl IPHOOPETCHHUSI YMEHUN
OPUEHTHUPOBATHCA B MUPE BELIECTB U XMMUUYECKUX SIBIICHUN, UMEIOLIUX MECTO
B IIPUPOJIE, B IPAKTHYECKON U TOBCETHEBHOM KU3HU;

e Ppa3BUTHE YMEHUW M CIOCOOOB JEATEIIbHOCTH, CBSI3aHHBIX C HAOJIOACHUEM U
OOBSICHEHHEM  XMMHUYECKOIO0  JIKCIIEPUMEHTAa,  COOJIOJIEHUEM  MpaBUil
Oe3omacHOro oOpalleHus ¢ BEIeCTBAMH.
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Hapsiny ¢ atum, copepraTenbHas XapakTEpUCTHKAa LEJIeH U 3a7ad U3Y4YCHHS
IpeaMETa B MporpaMMe Mo XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMHU B CHUCTEME CcpeaHero obmero obpazoBaHuss. CerojaHs B
MPEeNoJaBaHUU XMUMHH B OOJbIIECH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE CoJiepkKaHUsl 00yUYeHHs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
o011e00pa3oBaTeibHONM  OpraHU3alluy, BIAJCIONEr0o He HaOOpoOM 3HAHUU, a
(GYHKIMOHAIIBHOW TPaMOTHOCTBIO, TO €CThb CHOCO0AaMHU M YMEHHUSIMH AKTUBHOTO
MONydeHUs] 3HAHUKW W TPUMEHEHHs] WX B pPEaTbHOW JKU3HU JUIS PEIICHUS
MPaKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM npu U3yd4eHUH NpeaMeTa « XUMHUs JOMUHHUPYIOUIee 3HaUYeHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afganTainys oOyJarouuxcsi K YCJIOBUSAM JAMHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopmMupoBaHue MHTEJIEKTYaIbHO pa3BUTOW  JIMYHOCTH, rOTOBOM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX JKU3HEHHBIX CHTYaIlMsSX, CBS3aHHBIX C BEIIECTBAMHU U HUX
pUMEHEHHUEM;

dopMupoBanue 'y  OOydYalOIIMXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HUMEIOIIMX YHHUBEPCAIbHOE 3HAYE€HHE I pa3IMYHBIX BUIOB
NESTENbHOCTU: pEelIeHUs] MpoOseM, MOKCKa, aHamu3a M o0paboTKH HH(POpPMAIINH,
HEOOXOMMBIX [IJIsl TIPUOOPETEHHSI OIbITA AESITEIbHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B IMO3HAHUU XHMHH, a TakkKe I OIEHKH C TMO3UIMI SKOJOTHYECKON
0e30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMUYECKUX MPOIECCOB Ha OPraHu3M
YeJioBeKa U MPUPOHYIO CPENY;

pa3BUTHE I[103HABATENbHBIX WHTEPECOB, HHTEUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O0YYAIOMIMXCA: CIOCOOHOCTH CaMOCTOSATENBbHO MPUOOpETaTh HOBBHIE
3HAHMS 110 XUMHUHU B COOTBETCTBHH C XKMU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIH30BAThH
COBpEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHUHU MJIs MOMCKAa W aHaiu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON MH(OPMAITMN XUMHUUECKOTO COJICPKaHUS;

dbopMupoBaHUE U Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YACTHOCTH, HpPU IUJIAHUPOBAHUU U MPOBEIECHUM XUMHUUYECKOTO
JKCIIEPUMEHTA;

BOCIHMTaHWE Yy oOydaromuxcs  yOeKIEHHOCTH B T'YMaHUCTUYECKOU
HAIpaBJICHHOCTH XHUMHH, €€ BaXKHOM pOJNM B pEUICHUHM TIJIOOANBHBIX MpodiIeM
PAMOHAIBHOTO MPUPOIOINOJIb30BaHMS, ITONOJHEHNS YHEPreTUYECKUX PECYPCOB U
COXPAaHEHHUSI MPHUPOAHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpEKHOIO
OTHOLIEHUS K MPUPOJE U CBOEMY 3/I0pOBbIO, a TakKe MNPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUSl TIOJYYEHHBIX 3HAHUM U1 TPUHATUS TPAMOTHBIX pEIIEHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yuebHOM miane cpegHero obmero o0pa3zoBaHus MpeaMeT «XuMus» 6a30BOro
YPOBHS BXOJUT B COCTaB NMpeAMETHOI 001acTu «EcTecTBEeHHO-HAyUHBIE MTPEIMETHI.



B pamkax peammszanum npeamera «Xumus» B 10 Kiacce OCyIIECTBISETCS
npodopueHTamonHasi paboTa B ypOUHOH AESITEIbHOCTU B 00bEME 3 Yaca B roj.

OO61iee 4Kciio 4yacoB, OTBEAEHHBIX ISl U3YyYEHUs XUMHH, HA 0a30BOM YpPOBHE
cpenHero odmero oOpazoBaHus, coctasisieT 68 yacoB: B 10 kmacce — 34 vaca (1 ygac
B Heaemo), B 11 kimacce — 34 vaca (1 gyac B Hezelno).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPT'AHUYECKAA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCcKO XUMUM

[Ipenmer opraHMYEeCKOM XMMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOCHHS OPraHUYECKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHBIE ToJioKeHHs. CTpyKTypHbIE (OPMYIIbI
OpraHUYecKux BemecTB. ['omomnorus, nsomepusi. XuMU4yecKasi CBsI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccuUKalMM OpraHUYECKUX BellecTB. HomeHkiatypa
OpraHUYeCKUX COCJWHEHUM (cUcTeMaTHdeckas) W TpUBHUAJbHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KIACCOB OPraHMYECKUX BEIECTB.

OKCIepUMEHTAJIbHBIE METOAbl HM3YYEHHUS BEIIECTB W WX IPEBpaIleHUN:
03HAKOMJICHHE C o0pasllaMy OpPraHMYECKUX BEIIECTB U MaTepHUallaMl Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OpPTraHUYECKHUX BEIIECTB, HAOIIOJEHUE W OIHUCAHUC
JIEMOHCTPAIMOHHBIX OMBITOB 110 TMPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHUE).

YraeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKMH psaAa. MeraH U 3TaH —
NpOCTEHIINEe MPEACTABUTENM aJKaHOB: (U3MYecKne M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHHUs), HaAXO0XKJACHHE B MPHUPOJAE, TMOJIyUYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI psAn. DTUIEH W NPOMHIECH —
NPOCTEHIINE TMPEACTABUTENIN aJKEHOB: (U3MYeCKne M XUMHUYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATALUH, OKUCJIEHUS U
NOJIMMEPU3ALINH ), IOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetunoOyramues-1,3: cTpoeHHE, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakuus nojauMmepu3auuu). I[lonydyeHne CHHTETHYECKOIO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUHN psill. ALIETUTICH —
MPOCTEUIIUI  TPENCTAaBUTEIh AJIKHMHOB: COCTaB, CTPOCHHE, (U3HMYECKHUE W
XUMUYECKHE CBOMCTBAa (peakUuMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATALINH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHme, (U3HUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy rajJoreHUpPOBAHUS U HUTPOBAHUS), MOIYYEHHE U MpPUMEHEHUue. 10ayon:
cocmas, cmpoenue, pusudecKue U XumuyecKue ceoUCmea (peakyuu 2ai02eHupo8ansl
U HUMpOBAHUs), NoJyueHue u npumeHnenue. TOKCUYHOCTH apeHOB. |'eHeTHueckas
CBSI3b MEXK]y YIJIIE€BOJOPOJAMH, MPUHAIICKANUMH K PA3TUYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YIIeBOAOPOAOB. I[IpupoaHbli ra3 © IMOIYTHbBIC
HedTsubie ra3zel. Hedth u e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJuTH4YeCKui), nupoiau3. IIpoaykTsl
nepepaboTKu HePTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
YTOJIb U MPOAYKTHI €T0 NepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUs BEIIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IlacTMace, KayuyyKoB U pe3uHbl, KosuteKuu «HepTe» u
«YT0ab», MOJAEIMPOBAHUE MOJEKYI YIJIEBOAOPOJOB H TaJOr€HONPOU3BOAHBIX,
MIPOBE/ICHUE MPAKTUYECKOW pabOThI: MOJYUYEHHUE STUJIEHA U U3YyUYEHHUE €ro CBOMCTB.

Pacué€rHbie 3anaum.

Bbluncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOAHOTO BELIECTBA WJIM NMPOAYKTAa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIUu).

Kucinopoaconepxamue opranuyeckue coeAuHEeHUs!

IIpenenbHple  OAHOATOMHBIE CHUPTHI. METaHOA M JTaHOJ: CTPOCHHME,
¢uznueckre W XMMHYECKHE CBOMCTBAa (peakuMM C aKTUBHBIMU METaJUIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHUE. BoaopoaHble CBSI3M  MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METAHOJIA M 3TAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHL. DTUIICHTIIMKOIb U TIMLEPUH: CTpoeHue, hu3ndecKue
U XHMHYECKHME CBOWCTBAa (B3aMMOJEICTBHE CO IIEJTOYHBIMM  METAJIAMH,
KayeCTBEHHAs peaklMs Ha MHOrOAaTOMHbIE CHupThl). JleiicTBue Ha OpraHnusm
yenoBeka. [I[puMeHenne ruiepruHa U STUIEHIJIMKOIIS.

®deHon: CTpOEHUE MOJEKYJbl, (U3MUECKMe U XUMUYECKHE CBOMCTBA.
TokcuunocTh (peHona. [lpumenenue gpenomna.

Anbnerunpl U kemonsl. PopManblerus, aleTaibIerua: CTpoeHue, pusndeckue
U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIICHHS M BOCCTAHOBIICHHS, KaUYECTBEHHBIE
peakunn), IOJy4YEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpeebHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHast U YKCYyCHas
KUCJIOTBI: CTPOEHHUE, (PU3MUECKHe W XMMHMUYECKHE CBOMCTBa (CBOWCTBa, oOLIue AJis
KJacca KMCIIOT, Peakius 3Tepu(puKalum), MojlydeHrue u npuMenenne. CreapuHoBas u
OJIEMHOBAasl KUCJIOThI KaK MPEJCTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE eHCTBUE.

Crnoxuble 3pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I 'MIPONN3 CIOKHBIX
a¢pupoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buomormueckas poiib

KHUPOB.
VYrneBoasl: cocTaB, KiaccuUKAIUs yrieBoa0B (MOHO-, JU- U MOJHCAXAPHIBI).
['moko3a — mpocTelmmii MOHOCaxXapua: OCOOEHHOCTH CTPOEHUS MOJICKYJIBI,

du3nUeckre U XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHAaYHBIM PacTBOpPOM okcumaa cepebpa(l), BoccranoBieHue, OpokeHne
[JIIOKO3bl), HAXO0XAEHUE B NpUPOJE, MPUMEHEHUE, OuOoJorhYecKass polib.
dotocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nennrono3a kak HOpupojHble mnoiauMepbl. CTpoeHue Kpaxmayia u
ueuoao3bl.  du3nyeckre U XMMUYECKHE CBOMCTBA Kpaxmana (THIpOJIu3,
Ka4eCTBCHHAsI PEaKIus ¢ HOI0M).



OKCNEpUMEHTAJIbHbIE METOABbl HM3YYEHHUSI BEIIECTB W UX MPEeBpalleHUN:
MpOBEJICHNEe, HAOIIOJIEHHEe W OIMHUCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTaHOJIA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHUE aMMHMAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rugpoxcumom wmenu(ll), B3aumopelicTBue Kpaxmaiga C HOJOM),
MPOBEJICHNE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacué€rHbie 3anaum.

Bbluncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU IO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepxKaliue OpraHnuecKue CoeMHEHUS.

AMMHOKHUCITIOTHI Kak amM(OTEpHbIC OpraHUYeCKUe coequHeHus. Duznueckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe TrhunuHa). buonormyeckoe
3HA4YCHUE aMUHOKHUCIOT. [lenTuap.

benku kak TIpupoJiHBIE BBICOKOMOJIEKYJApHbIE coeauHeHus. [lepBuyHasi,
BTOPUYHAS W TPETUYHAs CTPYKTypa O€JIKOB. XHWMHYECKHE CBOMCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M WX IPEBPAIICHUI:
HAOJIIOJIEHUE M ONMHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATyparus OCIKOB IpHU
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BbicOKOMOJIEKYISIPHBIC COCAHUHECHUS

OCHOBHbBIE TIOHATHS XMMHHU BBICOKOMOJIEKYJSIPDHBIX COEIMHEHUI: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEPHU3ALMH, CPEAHSS MOJEKYJspHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHHN —
NOJIMMEPHU3ALINS U TIOJIMKOHAECHCALIUS.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX NPEBpaALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanusa MexnpeaMeTHbIX CBSA3EH MPU W3YyUYEHUH OpraHnyecKko xumuu B 10
KJIACCE OCYIIECTBIISIETCS] Yepe3 HMCIOJIb30BaHME KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSTHUH, SBISIOMIUXCA CUCTEMHBIMHU [JI OTHAEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHITHS: SBJICHUE, HAy4HBINH (PaKT, TUMOTE3a,
3aKOH, TEOpHWsl, aHAIW3, CHHTE3, KiacCUUKAIWs, TEPUOANIHOCTh, HAOIIOJICHUE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

®usnka: MaTepusi, DHEprus, macca, aToMm, DJIEKTPOH, MOJEKYJIa,
SHEPreTUYECKUI YPOBEHb, BEUIECTBO, TEJIO0, O0BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
(du3nuecKkre BeIMYMHBI ¥ €IMHULIBI X U3MEPCHHUS.

buonorusi: knerka, opranmsMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTOoCHHTE3, OMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKU, YIJIEBOMABI, KHUPBHI,
(dbepMeHTHI).



['eorpadus: MHUHEpasibl, TOPHBIC IOPOJIbI, IMOJIC3HBIC HCKOIMAeMbIe, TOILIUBO,
PECYpCHI.

TexHoOrus: MUIIEBBIC MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHMS, MOIOIIHE
CpeICTBa, JICKAPCTBCHHBIC M KOCMETHYCCKHE Tpenaparbl, MaTepHaibl U3
HUCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJOKOH.

11 KUIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUN 37eMEHT. AToM. SIpo aToma, U30TOMNBL. DJIEKTPOHHAsT 000JI0YUKA.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIC OpOWTanu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpe/eleHUs] AJIEKTPOHOB MO OpOUTaiIsiM B aTOMax »JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIESKTPOHHAS KOH(PUTYpaIls aTOMOB.

ITepuonnueckuii 3axkoH u llepuoanueckas cucremMa XMMUUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa. CBs3b mnepuoaumdeckoro 3akoHa u Ilepuonnueckoid CcUCTEMBI
xuMuueckux dieMeHToB [[. M. MenneneeBa ¢ COBpPEMEHHON TEOpUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHMS CBOWCTB XHWMHYECKHUX DJJEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINAaM U MEepHUojiaM. 3HAUYCHHE
NEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBS3b. DBuUIbl XWMHYECKOM CBA3U
(xoBaJIeHTHAsl HEMOJSIpHAs W TOJISIpHAs, WOHHAs, MeTajuIndeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOM cCBsi3u (OOMEHHBII U JOHOpPHO-
aKkuenTopHbii). BopopoaHas cBA3b. BalleHTHOCTb. DJIEKTPOOTPULATEIBHOCTb.
Crenenb okucnenusi. IoHbI: KATHOHBI U AHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA
cocTaBa BEILIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBa
BEILECTB OT TUIA KPUCTAIUIMUYECKON PEIIETKU.

[lonsiTue 0 nucHepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

XUMHYECKass  Peakiusl. Knaccudukarus XUMHYECKUX  pEaKIui B
HEOPraHUYECKON U OPTaHUYECKOM XUMHH. 3aKOH COXPAHEHUS! MacChl BEUIECTB, 3aKOH
COXPAaHEHHUS U MIPEBPALLECHUS SHEPTUHU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3nuvHbIX (akTopoB. OOpaTumebie
peakunn. XuUMHYECKOE€ paBHOBecue. DakToOphl, BIMSAIOLNIME HAa COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [latense.

OnexkTponuTuueckas auccouuarua. CuibHble U ciiadbie AMeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
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OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBPALICHUI:
nemMoHcTpauus tabnuin «llepmonnueckas cuctema xumuueckux siemeHToB J[. .
MenneneeBay, H3ydeHUE MOJEICH KPUCTAIIMYECKUX PEIIETOK, HAOMIOJCHUE W
OMHUCAHUE JIEMOHCTPAIIMOHHBIX M Ja0OpPAaTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHUJIA
BOJIOpPO/ia B MPUCYTCTBUM KAaTAIM3AaTOPA, OMPEACICHUE CPEIbl pACTBOPOB BEILIECTB C
MOMOIIBIO YHUBEPCAJIIBHOTO HMHJIMKATOpa, PEaklUUd HMOHHOIO OOMEHa), MpOBEJECHUE
MpaKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaxKuumn.

Pacuérnbie 3anaun.

Pacu€éTtei 1O  ypaBHEHUAM  XHUMHUYECKHMX  pEakiuid, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOIb30BAHUEM MOHATHUS «MAacCOBasi J10JIs
BEILIECTBAY.

Heopranuueckass XuMus

Hewmerannel. Ilonoxenne HemeraiuioB B [lepuoanyeckoil cucteMe XMMUYECKUX
anementoB J[. U. MenneneeBa U OCOOCHHOCTH CTpOEHMsI aTOMOB. (Du3nuecKue
CBOMCTBA HEMETAJUIOB. AJLIOTPONHS HEMETAJIOB (Ha MpUMEpPE KUCIOPOJa, CEepHl,
dbocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIUX HEMETA/IOB (TajloT€HOB, CEphI, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOACPIKAIITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenne meramwioB B llepuoandeckoil cucTEME XMUMHUUYECKHAX
anemenTtoB J[. Y. MenneneeBa. OcOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. OOmue ¢Qusuyeckue cpoiicTBa MeTamioB. CIuiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

XWUMHUYECKHME CBOMCTBA BAXKHEHIINX METAJUIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKEJI€30, ME/Ib) U UX COCAUHCHUI.

OO6mue cnocoObl TOJydeHUsT MeTauioB. [IpuMeHeHHWe MeTallloB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUs BEIIECTB W HMX MPEBpALICHUN:
U3ydeHHe KOJUIeKIMU «MeTauibl W CIUIaBbD», OOpa3I0OB HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTATBHBIX 3a/a4, HaOJIOJIEHWE W ONHCaHUE JEMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIIPOKCHAA aTIOMHUHHUS C PacTBOpaMU
KHCJIOT U HIEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuérHbie 3anaum.

Pacu€Tel maccel BemecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIH O0BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJAHO U3
BEILIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xuMuum B 00€CHEYEHUM DKOJOTHMYECKOM, IHEPreTUUYECKOW U TMHIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIUUUHBL. [loHSATHE O HaAydyHBIX METOAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.
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[IpencraBnenust 06 OOUMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYyYECHUS
BaXXHEHIIIMX BEILICCTB.

YemoBek B MHUPE BEIIECTB M MATEPUAJIOB. BAXKHEUIIWE CTPOUTEIbHbBIC
MaTepUalibl, KOHCTPYKIMOHHBIE MaTEPUAIIbI, KPACKHU, CTEKJIO, KEpAMHUKA, MaTepUabl
JUTSL DJICKTPOHUKHY, HAHOMATEPHUAJIbl, OpPraHUYECKUE U MUHEPAIIbHbBIC YA0OPEHUS.

XuUMHSL ¥ 3J0pPOBbE 4YEJIOBEKA: IIPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOr0 MCIHOJIb30BAaHUS MpenapaToB ObITOBON XWMHH B
MOBCEJIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMeTHBIX CBSI3eH MPU U3y4eHUHU OOIEH U HeOpraHUYeCKON
xuMuH B 11 Kiacce oCcyiiecTBIsSETCs Yepe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAay4YHbIX TOHSATUH, TaK W TOHSATHUM, SBJISIOIIAXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOI' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAay4YHbIC TOHATHS: Hay4HbId (haKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, Kilaccupukamus, TMEePUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: mMarepusi, SHEPTrUs, Macca, aTOM, BJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
W30TOIl, PaJWOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECCKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIeCTBa, (PU3MUECKUE BEIUYUHBI M CAUHUIBI HX
U3MEPEHUsI, CKOPOCTb.

buonorusi:  kieTka, opraHusM, OJKocucTema, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadus: mMuHEpayibl, TOPHBIE TOPOJbI, IMOJIE3HbIE HCKOMAaeMble, TOILIUBO,
peCypCHhl.

TexHoJorus: XUMHYECKasi TPOMBIIUICHHOCTh, METAJUIyprHsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPHUaAJIOB, CEJIBCKOXO3SMCTBEHHOE ITPOM3BOJCTBO, IMHIIEBAs
MIPOMBIILICHHOCTD, dbapMareBTHUYECKAS MPOMBIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHUX IMPENaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHUajoB,
3JIEKTPOHHAs IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.
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IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOT'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METaNnpeMETHbIM U  MpeIMETHbIM). HaydHOo-MeTonMueckol  OCHOBOW st
pa3paboTKU IUTAHUPYEMBIX pE3YyJIbTAaTOB OCBOECHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B CcOoOTBeTCTBMM € CHUCTEMHO-AESTENIBHOCTHBIM TOJAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMera «XHUMHs» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BIJICIEHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAaHHWE OOYYAIOIIUMUCS POCCHUUCKOW TpakTaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHHA JMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NESTENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPHUCYUIUMHU IIETOCTHOM
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

HaJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD )KU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAIOTCA B
€AMHCTBE Yy4yeOHOM ¥ BOCHUTATENBHOM JESITEIbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujeallaMi POCCUICKOTO IPaKJaHCKOTO 00IIEeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpoOIlleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YyYaIOIIUXCSI.

JIM4HOCTHBIE  PE3ydbTAaThl OCBOCHHS  MpeaMeTa «XUMHSD»  OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMBITA T[MO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
OoOy4JarommXcs MO0 pean3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHHS OOYYarONIMMUCS CBOMX KOHCTUTYI[MOHHBIX TMPaB M OOS3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTAaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOHN NEATENbHOCTU MPU CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4e€OHBIX W MO3HABATEJIbHBIX 33J]]a4, BHIITOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEpPEHHUsS, JIOTUKY H
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;
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2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIECHHOCTHOT'O OTHOIIEHHMSI K HCTOPUYECKOMY W HAyYHOMY HAacCJEAUIO
OTCYECTBCHHON XUMMH;

YBaOXEHMSI K TMpOlecCy TBOpYECTBA B 00JAaCTH TEOPUM M MPAKTHUUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHHUS TOTO, YTO JOCTIKCHHS HAyKH €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOJIOCHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABaTEIbHBIX MOTHBOB B MOJYUYEHUH U MOCIEIYIONIEM aHAINU3e
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJEHHWE M TOCTYNKH CBOUX TOBAPHINECH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBHM OSTHUX
MOCTYIIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbA:

NMOHUMAHUSI  IIEHHOCTEW 370poBOro MW  Oe3omacHoro obpasza  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHMS K COOCTBEHHOMY (u3znueckomy u
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHusT TpaBui Oe30macHOTO oOpalieHuss ¢ BellecTBaMd B OBITY,
MOBCETHEBHOM >KU3HU U B TPYJIOBOH JESITEIBHOCTH;

NOHMMAHUS  LEHHOCTU TMpaBWI  HWHAUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCJECACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUCK (yHNOTpeOIeHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKAaTUBHOU KOMITETEHTHOCTH B yueOHO-HCCIIeIOBATEIBCKOMN
JEeSITEHbHOCTH, OOIIECTBEHHO TIOJIE3HON, TBOPUECKON U APYTHX BUJAX NESITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE€ y4acTHE B PEUICHUH MPAKTUYECKUX 3a7a4 COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJbI);

MHTEpECca K MPAKTHYECKOMY HM3YYECHUIO MPOQECCUil pa3IuvyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW  TPAaCKTOPUU
oOpa3oBaHus, Oynymiei npodeccuu U pean3anuu COOCTBEHHBIX )KM3HEHHBIX IIAHOB
C y4€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB U
moTpeOHOCTEH 00IeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€J€CO00pa3HOro OTHOUIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;
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MOHUMAaHUSl TIJ100AIbHOrO XapakTepa »HKOJIOTMYECKUX MpoOieM, BIUSHUSA
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE NIPUPOJHON U COLIMATIBHOU CPEb;,

OCO3HAHMSI HEOOXOJUMOCTH HCMOIb30BaHUS TOCTHXKEHUM XUMUU A1 PeLIECHUs
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HEIPUATHUS JECUCTBUN, IPUHOCIIIUX BPEL OKPYKAIOLIEH NPUPOIHON
cpelne, yMEeHHUs IPOrHO3UpPOBAaTh HEOJIArONpHUSTHBIE SKOJOTHMYECKHE MOCIEACTBUS
NPEANPUHUMAEMBIX TEUCTBUU U ITPEIOTBPALLATH UX;

HaJIMYUSL Pa3BUTOIO HKOJOIMYECKOTO MBILUICHUS, DKOJIOTUYECKON KYJIBTYPBI,
OIIBITa AEATEIBHOCTH HKOJOIMYECKON HAIIPABICHHOCTH, YMEHUSA PYKOBOJICTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTUKE, CIIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTUBOCTOSITH HUJI€0JIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAaKTHKU;

NOHMMAaHHUS CHeUUMPUKH XUMUU KaK HayKd, OCO3HaHHs €€ pojau B
(GbOpMHUpPOBAaHUM PALMOHATBHOTO HAYYHOTO MBILIUICHHS, CO3/IaHUU IEIOCTHOTO
Npe/CcTaBleHus 00 OKpYyKarolleM MHpE KaK O €JUHCTBE NMPHUPOJbI U YeJOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH Mpo0ieM CoXpaHEHUs
IIPUPOJHOTO PABHOBECUS;

yOeXAEHHOCTH B 0CO00H 3HAUMMOCTU XUMHH ISl COBPEMEHHOUW LIMBUIIA3AINN:
B €€ TYMaHUCTHUYECKOW HANpaBIECHHOCTH M BaXHOW POJU B CO3JAaHUM HOBOM Oa3bl
MaTEpUAIbHON KYJIBTYPhI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOIO pPa3BUTHUS
YEeJI0BEUECTBA — CBIPbEBOW, DJHEPreTHYECKOW, IMIIEBOM U  IKOJOTMYECKOM
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, 0OECIICUEHUH YCIOBUHM YCIEIIHOrO Tpyda U
HKOJIOTHYECKH KOM(OPTHOMN KU3HM KaXKJIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: I[OHUMAaHHUS  CYIIHOCTH  METOAOB
MO3HAHUS, HUCIOJIb3yeMbIX B ECTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HAHHS JJIA aHalin3a U OOBSICHEHHUS SBICHHUM OKpYXKAlOIIero Mupa u
NPOUCXOAIIMX B HEM M3MEHEHHH, YMEHUS JelaTh 0OOOCHOBAHHBIC 3aKIIIOUCHHUS Ha
OCHOBE HAYYHBIX (DAKTOB M MUMEIOMIMXCS JAHHBIX C IEJIbI0 MOTYUYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIONb30BaTh XUMUYECKUE 3HAHUSA IS
pelieHys Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

MHTEpeca K IO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEINBHOCTH;

TOTOBHOCTH ¥  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3oBaHUIO U
caMO0OOpa30BaHUIO, K AKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyJa B pa3iudHbIX chepax mpodheccHoHaTbHOM
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pPe3yiabTaThl OCBOCHHUS Y4eOHOro mpeaMera «XuMHs» Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIIOYAOT:
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3HAYUMBbIC ISt dbopmupoBaHus MHUPOBO33PECHUS o0yyJaromuxcs
MEXUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE MOHATUS, OTPaXKaIoIIHUe
LETOCTHOCTh HAYyYHOW KapTUHBI MuUpa © crnenuduky METOJ0B TO3HAHMS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
MPOIIECC, CUCTEMAa, HAY4YHBIM (haKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIE Y4YeOHBbIC JAeHCTBHS (ITO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
peryisITUBHBIE), obecnieunBaroiye GopMUpoBaHuEe (HYHKIIMOHAIBHON T'PaMOTHOCTU
Y COIMAJIbHON KOMIETEHIIUU 00yYarOIIuXCs;

CIOCOOHOCTh 00YUaOIIMXCSI UCTOJB30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWUA W  YHHUBEpCaJbHble  ydeOHbIE  JEHCTBHUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJbTAaThl  OTPAXKAIOT OBJIAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEILHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMU JEHCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (OPMYJIUPOBATHh M AKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OompeAeisiTh 1ENu JESTENbHOCTH, 3ajaBasi MapaMeTpbl W KPUTEPUHU UX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C OCTABIEHHBIMHU LESAMU;

UCMOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIJICJISITh XapPAaKTEPHbIE MPU3HAKKA TOHSATHUM W YCTAaHABIMBATH HMX B3aUMOCBS3b,
UCITOJI30BaTh COOTBETCTBYIOIIUE TMOHATHS JJII OOBSACHEHUS OTHAEIbHBIX (DAKTOB M
SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTECPUH JIJISA KIaCCU(PUKAIIMK BEIIECTB U XUMHUUYECKUX
peaKiuu;

YCTAaHABJIMBATh  MNPUYMHHO-CIICACTBEHHBIE  CBSI3M  MEXIYy  HM3y4acMbIMHU
SIBIICHUSAMU;

CTPOUTH JIOTHYECKUE pacCyXIeHusd (MHAYKTUBHbBIC, JI€AYKTUBHBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOpPEYHS B paccMaTpHUBaeMBbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

NPUMEHATh B MPOIECCE ITO3HAHUSA, HMCIIOJIb3YEMbIE B XHMMHUH CHMBOJUYECKHUE
(3HaKOBBIC) MOJIENIH, MTPEOOPa30BBIBATH MOJICIBbHBIC MPEACTABICHUS — XHUMHUYCCKHMA
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUUYEcKasi (opMyJsia, ypaBHCHHE XUMUYCCKOU PEaKIIUHA —
NPy PEIICHUM YYCOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, MNPUMEHSTh
HAa3BaHHBIE MOJICIBHBIC TPEICTABICHUS JJI1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 6a3oBbIe UCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOIO IIO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKUunii;

dbopMynupoBaTh LIEJIN U 3aJ1a4l UCCIICIOBAHUsI, UCTIOJIH30BaTh MOCTABICHHBIC U
CaMOCTOSITEILHO CHOPMYITUPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS
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U OCHOBBI Jjsi  (GOpPMUPOBAHUS THUNOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BIIaJIETh HABBIKAMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUST U MPOBEIICHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOI0/IaTh 3a XOJOM
MpoIlecca, CaMOCTOSTEIIBHO IPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIUpPOBaTh
0000IIIeHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJbTATOB HMCCIEAOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpeTaTb  OMbIT YYEHUYECKOM  HMCCIEeNOBAaTEIbCKOM U MPOEKTHOM
NESATeIbHOCTH, TIPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METOJOB pEIICHUs MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IMYHBIX METOJ0B
MTO3HAHMUSI.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBAThCS B  Pa3IMYHBIX HUCTOYHMKAaX HWHpopMamuu (Hay4HO-
NOMyJIIpHAsl JIUTEpaTypa XUMUUECKOTO COIepPKaHusl, CIIPABOYHBIE TOCOOUS, peCcypChl
WNutepuera), aHanmu3upoBath HWHGOPMAIUIO  Pa3IMYHBIX BUIOB U (GopM
IpeACTaBICHUS, KPUTHYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTHUBOPEUHBOCTH;

dbopMynUpoBaTh 3anpoChl U MPUMEHSITH PA3IUYHBIC METOJBI MPU TIOMCKE H
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4yeOHBIX  3aaad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTb OMBIT HMCIOJIB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMANIbHYIO POpMY MpecTaBIeHUsI HHMOPMAITTU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQ4e€CTBE CPEJNICTBA MPHU pabOTe ¢ XUMUYECKOMH
uHboOpMaIMel: TPUMEHATh MEXIpeaAMeTHbIe ((Pu3nueckrue U MaTeMaTUYeCKue)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPEOOpPa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHUE  CPEJCTBA
HATJISIAHOCTH.

OBianeHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ NHajora W/WUiu
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYITHPOBATH CBOM TPEITIOKECHHSI OTHOCUTEIIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

BBICTYNIaTh C TMPE3EHTAlMEld pe3yJbTaTOB ITO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabdOThl MO HCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaM3aIlii Y4eOHOTO TPOeKTa U (POPMYIHPOBATH BBIBOJIBI 11O
pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUU MYyTEM COTJIACOBAHMS MO3ULUA B XOJE
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYLIECTBIATH CBOIO IO3HABATEIBHYIO
NEeATEeNbHOCTh, OMpenensas €€ [ead W 3aJayd, KOHTPOJIHUpOBaTh M MO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBAaTh IMpeAjaraeéMblil  alropuT™M JACHCTBUM  mOpH
BBIIIOJIHEHUM Y4YEOHBIX U  HCCIIENIOBATENIbCKUX 3a/ady, BbIOMpaTh Hauboiee
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3¢ (pexTUBHBIN crmocod UX pElIeHHs ¢ Y4YETOM IMOJYYEHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranudeckasi XUMHs» OTPaXKaroT:

chOpMUPOBAHHOCTh  NPEJACTABJICHUNA O  XUMHYECKOW  COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHON KapTHHBI MHUPA, POJIM XUMHUU B TO3HAHUU SIBICHUIN TPUPO/IHI,
B (OpMHUpPOBAHMHM MBIIUICHUS] W KYJIbTYpPhl JIUYHOCTH, €€ (PYyHKIIMOHATBHOU
IPAMOTHOCTH, HEOOXOJWMOM [Jisi PEIIeHUs MPAKTHUYECKUX 3a]ady U DKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHON Ccpeie;

BJIQJICHUEe  CUCTEMOW  XMMHUYECKMX  3HAaHWH,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIIue MOHITUS (XUMUYECKUH AJIIEMEHT, aTOM, JJICKTPOHHAsT 000JI0UKa
aToMa, MOJICKYyJia, BaJICHTHOCTh, SJEKTPOOTPHUIATEILHOCTh, XHUMHUYECKasi CBS3b,
CTpykTypHast ¢opmyina (pa3BépHyTass W COKpami€éHHasi), MOJb, MOJISIpHas Macca,
MOJISIDHBIM  O0BEM, YIJIEPOAHBIM CKeneT, (YHKIMOHANIbHAS TPYIIa, paauka,
U30MEpHsi, U30MEPhI, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YTIIE€BOAOPO/IbI, KUCIOPOA U
a30TcoJiep)Kalllie  COCIMHEHUS, MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHMs); TEOPHUM U 3aKOHBI (TEOpUs CTPOEHUs
opranndeckux BemiecTB A. M. byrtnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHUYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeKallue B OCHOBE MOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SBJICHUIA,
(akTONOTrMYEeCKHUEe CBEIACHUS O CBOMCTBAaX, COCTaBe, IOJYYECHUH H O€30MacCHOM
UCIIOJIb30BAaHUM BaKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOUN
TESITENbHOCTH YEJI0OBEKA,

c(hOpPMHPOBAHHOCTh YMEHHM BBIABISATH XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE TOHSATHS TPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XHMUUYECKYIO) CHMBOJHKY JIJIS
COCTAaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3zBEPHYTOM, COKpAIIEHHOMN) HopMyT
OpraHUYECKUX BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKINI, U3rOTABINBATH MOJEIH
MOJIEKYJ1 OpraHMYECKUX BEHIECTB [JJs WUIIOCTPAUMM HMX XHMHYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHUPOBAHHOCTh yMEHUH yCTAHABIMBATH MPUHAMICKHOCTh HIYICHHBIX
OpPraHWYEeCKUX BEIIECTB MO UX COCTaBy MW CTPOCHUIO K OINPEIEIEHHOMY
KJIacCy/Tpynmne coeauHeHud (yraeBOMOPONBI, KHCJIOPOJI U  a30TCOJEpKallnue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAWMHEHHUs), JaBaTb MM Ha3BaHUS IO
cuctematnaeckoir HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPHUBUATHHBIC
Ha3BaHUSI OTHEJbHBIX OPraHMYECKUX BEHIECTB (ITUJIEH, MPOMUJIEH, AalleTUJICH,
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ATWICHIJIMKONb, TIULEpUH, (eHomn, G(opMalbaerua, amneTaabIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsi KHUCJIOTa, OJICMHOBas KHUCJIOTA, CTEAPUHOBAs KHUCIOTA, IIIIOKO3a,
dbpykTo3a, Kpaxmall, HeJI0a03a, TJIUIUH);

cOpMUPOBAHHOCTh yMEHHUS ONPEACNATh BHUABl XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHHIC);

cOpPMUPOBAHHOCTh YMEHHUSI TPHUMEHITh TIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s 00bsSCHEHHUS! 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE
U XMMHYECKHE CBOWCTBA THUIHMYHBIX TMPEACTaBUTENCH pa3IWYHBIX KJIACCOB
OpraHMYecKuX BeUlecTB (METaH, 3TaH, ITWIEH, MPONWIEH, alleTuieH, Oyraauen-1,3,
MeTunOyTaauen-1,3, 6eH301, METaHOM, 3TaHOJ, ATHICHIJIMKOIb, NIHIEPHUH, (HeHo,
aleTalbJIeTH/l, MypaBbUHAsg U YKCYCHAas KHUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0J03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIAY HHUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX pEaKlIUil ¢ HCIOJIb30BAaHUEM
CTPYKTYPHBIX POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YTIEBOIOPOIHOTO
ChIpbsl (He(pTh, MPUPOIHBIN Ta3, Yroib), CIOCOObI UX MEPEPadOTKU U MPAKTHUUECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

cOpPMUPOBAHHOCTh yMEHUW TIPOBOJIUTH BBIYUCICHUS TIO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu Mo MU3BECTHBIM Macce, 00BbEMY, KOTMUYECTBY OJHOTO M3 MCXOJIHBIX BEIECTB
WJIH MPOJIYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHHUMU BJIa/JIE€Th CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAX
HAYYHOTO TTO3HAHUS, UCTIOJIb3YEMBIX B XUMUU TIPU U3YUYECHUU BEIIECTB U XUMHUECKHUX
ABJICHUN (HaOIIO/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOIH30BATh
CUCTEMHBIC XUMUUYECKHUE 3HAHUS JJI IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYallUsSX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh TMpaBHJIa IMOJH30BAHUS XUMHUYECKOU
nocyoi u 1abopaTopHBIM OOOpYJAOBaHHWEM, a TaKXe MpaBWiIa OOpaIlCHHS C
BEIIECTBAMH B COOTBETCTBMUM C HHCTPYKIMSIMM IO BBINOJIHEHUIO J1a00paTOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHUPOBAHHOCTh yYMEHUW IUJJAHUPOBATh W  BBITIOJNHITH XHUMHYECKUH
HKCIEPUMEHT (TPEBpAILEHUSI OPTaHUYECKUX BEIIECTB MpPU HArpeBaHUH, MOJIyUYCHUE
ATUJIEHA M U3YyYEHHUE €Tr0 CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB,
AeHatypanus OeIKOB MPH HArpeBaHUM, [[BETHBIC PEaKIUU OEIKOB) B COOTBETCTBUH C
IpaBUJIaMU TEXHUKU O€30MacCHOCTH MPHU OOPAIEHUH C BELIECTBAMU U TJAOOPATOPHBIM
0o0opyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO 3KCIIEPUMEHTA B (Popme
3alliCH YpPaBHEHUH COOTBETCTBYIOIIMX peakiuuil ¥ (OpMyInpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHHMHA KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uHbOpMAIMIO, TIOJyYaeMyld W3 pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHopmanuu, IHTEpHET U Apyrux);
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c(hOopMUPOBAHHOCTH YMEHUU co0JroaaTh npaBuia JKOJIOTUYECKHU
L[€JeCO00pa3HOro TOBENECHHS B OBITY U TPYJOBOM JAEATENBHOCTH B LEIAX
COXpAaHEHHUS] CBOEr0 3J0pPOBbS M OKpYXKAlOUIell NpUPOJHON cpebl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA >KUBBIE OPTaHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEILECTB, NMOHMMas cMbici mnokaszatens I[IJIK, moscHsaTh Ha npumMepax crocoObl
YMEHBIICHHS U MPEJOTBPALEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPTaHU3M YEIIOBEKa;

sl OOy4YaloIIUXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTSAMU 370pPOBBS: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IO3HAaHUA BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHENbIX W CIA0OBUASIIMX OOYy4YaloIIUXCSA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. Bpaitns mns 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTrHbIe pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuuecKask XuMHsI»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O  XUMHYECKOH  COCTABIISIOINICH
€CTEeCTBCHHO-HAYUYHON KapTHHBI MHPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUUN MPUPO/IBI,
B (OpMHUpPOBAaHMHM MBIIUICHUS W KYJbTYpPhl JHUYHOCTH, €€ (YyHKIIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOIMMOW JUIsl pEHIeHUS MPaKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

BJAJEHUE  CUCTEMOM  XMMHMYECKHMX  3HAaHHU,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUSA (XMMHUYECKHH 3JIEMEHT, aTtoMm, wu3ortom, S-, p-, d-
AJNIEKTPOHHBIE OpOUTAIIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTEIEHb OKHUCIEHHUS, XUMHYECKas CBA3b
(KoBaJEHTHAs, HOHHAs, METAJUIMYECKAs,, BOJOPOJHAs), KpUCTAJUIMYECKas PEHIETKa,
TUIIBI ~ XUMHUYECKUX  PEaKlHil, pacTBOp,  AJIEKTPOJUTHI,  HEDIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT ~ JAUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peaKkluu, XUMHUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON TUCCOManuu, nepuoandyeckuii 3akon . 1. Menaeneera, 3akoH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpALCHUS SHEPTrUu IMpHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN  S3bIK  XHUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMAHMS MPUYUHHOCTU H
CUCTEMHOCTH XHUMHUYECKUX SIBICHHM, (DAKTOJOTUYECKHUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH M 0OE€30MacCHOM HCIIOJIIb30BAaHUM BAKHEUITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBIABISATh XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSTUSA MpHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUMH;

c(hOpPMHUPOBAHHOCTh YMEHHH HWCMOJIB30BaTh XWMUYECKYI) CHUMBOJHKY JIJIS
coctaBieHus  (opMysn  BEIIECTB U  ypaBHEHUW  XUMHUYECKHX  pPEaKLUi,
cuctematndeckyro HomeHknatypy (IUPAC) u TpuBmanbHBIE Ha3BaHUS OTIEIHHBIX

20



HEOPraHWYECKUX BellecTB (yrapHblid ra3, YIJIEKHCIbI ra3, amMMuak, Trami€Has
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMpPEACNATh BAJICHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAWHEHUSAX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUTMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJJTMYECKOW PEIIETKH KOHKPETHOr'0 BellecTBa (aTOMHAas, MOJIEKYJIsApHas,
WOHHAs, METaJUIM4ecKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUUECKUX
BEUIECTB MO0 UX COCTAaBY K ONPENEIEHHOMY KJIACCY/TPYIIE COCAUHEHUH (IPOCThIe
BEI[ECTBA — METAUIbl M HEMETaJUIbl, OKCUIbl, OCHOBaHHUs, KHUCIOThI, aM(oTepHbIC
TUAPOKCHUIBI, COJH);

c(hOopMUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICH Tiepuoandeckoro 3akona . .
MenzeneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(OpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh AJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuonoB llepuoguueckodl CHUCTEMBI XUMUYECKHUX
anementoB JI. M. MeHnaeneeBa, HMCMONIB3Yysl MOHATUS «S-, P-, O-3JCKTPOHHBIC
opOUTAINY, «IHEPreTHUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOWMCTB XMMHUYECKHUX DJJIEMEHTOB M HX COCJUHEHUW MO MNepuojaM U Tpymniam
ITepuonnueckoi cucteMsl Xumuyeckux aneMeHToB . . Menneneesa;

chOpMUPOBAaHHOCTh ~ yYMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOICTBA  HEOPraHMYECKHX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYHIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWYEeCKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIUI;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(DHUIIMPOBATh XUMHUUYECKHE PEAKIUU TI0
pa3IMYHBIM NpHU3HAKaM (YUCIY U COCTaBY pEarupyroliux BEIIECTB, TEILUIOBOMY
3 dekTy peakiu, W3MEHEHHIO CTEeIeHEH OKHCIEHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUH COCTaBIATh YPaBHEHHUS PEAKUHUA pPa3TUIHBIX
TUTIOB, TIOJIHBIE M COKpANIEHHBIC YPaBHEHUS PEakluii MOHHOTO OOMEHA, YUWUTHIBas
YCJIOBHSI, IPX KOTOPBIX 3TH PEAKLUMU UAYT 10 KOHLA;

chOpPMHUPOBAHHOCTh  YMEHHH  TPOBOIAUTH  PEAKIMH, MOATBEPKIAIONINE
Ka4eCTBEHHBIM COCTAaB pAa3JIMYHBIX HEOPraHWYECKHMX BEIIECTB, pPAaCIO3HABATh
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHW  PACKpbIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMA TMOCPECTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOUH
pEeaKuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUYIECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETo Bo3aeicTBus (npunuun Jle [laTense);
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c(hOpMUPOBAHHOCTh YMEHUM XapaKTepH30BaThb XHUMHUYECKHE MPOIECCHI,
JIe)KAIlME B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUSI CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTh TMpPEACTAaBICHUM 00 OOIMMX HAy4YHBIX MPUHIMMOAX HU
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MIOHSATUS «MaccoBasi JOJIs BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOILICHHUM Tra30B MPHU
XUMUYECKUX pEaKIMsIX, MacChl BEIIECTBA WJIM 00bEMA Tra30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Wi O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B pEaKIUu
BEILIECTB, TEIUIOBOTO A(QeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIIONATh TpaBWjIa TMOJIB30BAHUS XUMUYECKOU
nocyJIol u jabopaTOpHBIM OOOpYAOBaHHMEM, a TaKXe TMpaBwia OOpaIleHUs C
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH I10 BBIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIbBITOB,;

chOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U  BBITIOJHATH XUMHUYECKHMA
IKCTIIEPUMEHT (pa3fioKeHUE TMEepPOKCHIa BOAOpPOJa B TMPUCYTCTBHHU KaTaIU3aTopa,
ONpPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA,
BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEeaKIuu, pPEeaKIuu
MOHHOTO OOMEHA, KaueCTBEHHBbIE peakIuu Ha cyiabdar-, KapOoHAT- W XJIOPHU-
AHUOHBI, HA KAaTUOH aMMOHHUS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay IO TeMaMm
«Metamnbl» u «HemeTabsl») B COOTBETCTBUU C MPAaBUIIAMU TEXHUKH 0€30MaCHOCTHU
npu oOpalieHUH C BEIIeCTBAMHU U JIA0OpATOPHBIM OO0OpPYAOBaHUEM, IMPEACTABIATH
pe3yNbTaThl  XMMHUYECKOTO  JKCIIepuMeHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QopMynIHpoBaTh BBIBOJBI Ha OCHOBE JTHUX
PE3YIBTATOB;

chOpPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
UHPOpMAIIMIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hopMHUPOBAHHOCTH YMEHHM cobroaaTh npaBuiia IKOJIOTHYECKU
[IeJIeCO00pa3HOro TMOBENEHUA B OBITY W TPYAOBOM JESITEIBHOCTH B IEAX
COXpPAaHEHHUsI CBOEr0 3JI0POBbSl M OKPYXKAIOLIEW NPUPOIHON Cpeapl, OCO3HABATH
ONACHOCTh BO3JICHCTBUSI HA YKHUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, MOHUMAS
cmpicn mokazatens [IJIK, mosicHAT, Ha mpumepax CrmocoObl yMEHBIICHHS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsi OOY4YaOIIUXCS C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS: YMEHHE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TMO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUISE  CHETBIX W CIA0OBWASIMIMX OOYyYaOIIHUXCSA: YMEHHE WCIOJb30BaTh
penbeHO-TOYEUHYI0 cucTeMy obOo3HaueHui JI. bpaiins nms 3anmucu XUMHYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsinuecTBO yacoB
N/ HaunmeHoBaHMe pa3jgeoB H  TeM KonTposbnbie | Ipaxrieckne JuiekTpoHHbIe  (uudpoBHIE)
B NPorpamMmbl o0pa3oBaTe/ibHbIE peCypChl
porp Beero padoTsI padoThbI P Pecyp
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOil XUMHUH
. Poccniickas JJIEKTPOHHAS
[Ipeamer oprannveckoit xumuu. Teopus KoA
11 CTPOEHUS] OPraHUYECKUX COETMHEHUN A. 3 https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
Poccniickas 3JIEKTPOHHAS
2.1 [IpenenbHbIC YTIEeBOIOPOABI — aJTKAHBI 2 [IKOJIa
https://resh.edu.ru/subject/29/10/
HenpenenbHble yrieBoI0Opoabl: alKeHbI Pocentickas PJICKTpOHHas
2.2 anKap I/II[eHLI aJ'IKI?I’;II)I HopOE ’ 6 1 HKosa
g ’ https://resh.edu.ru/subject/29/10/
Poccuiickas 3JIEKTPOHHAS
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2 IKoJja
https://resh.edu.ru/subject/29/10/
[IpupoaHble UCTOUHUKH YTIIEBOJOPOIOB Pocentickas HICKTPOTHAA
2.4 I/IEIXpHéu epaboTka a o 3 1 pKoa
pep https://resh.edu.ru/subject/29/10/
Utoro no pazneny 13
Paspnea 3. Kuciiopoacoaep:xanue opranuyeckue CoeIHHEHNUs
Poccuiickas 3JEKTPOHHAS
3.1 Cruptsl. DeHon 3 IKOJIa
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
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32 Anpnerunbl.  KapOOHOBBIE — KHCIIOTBI.

Poccuiickas IEKTPOHHAs

Crnoxwnble 3¢upsl ! poa
1 P https://resh.edu.ru/subject/29/10/
Poccniickas JJIEKTPOHHAS
3.3 VYrieBos 3 TIKOJIa
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 13
Pasnen 4. A3oTcoaep:kainye opraHudecKue coeMHeHUus
Poccniickas JJIEKTPOHHAS
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 3 HIKOJIa
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3
Paspnen S. BoicokOMoOJIeKYISIpHbIE COeIMHEHUS
Poccuiickas 3JIEKTPOHHAS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 IKoJja
https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 2
OBILEE KOJIMYECTBO YACOB I1o 34

I[TPOTPAMME
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11 KIIACC

KoaudecTBo 9acoB DJIeKTPOHHBbIE
HaumenoBanue a3nejoB M TeM nudpoBbIe
Ne i/ pasi Konrpoiasbubie | IlpakTuyeckue (1nchp )
NMPOrpamMmmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTbI padoThI pecype
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
LI I
Crpoenue atomoB. [lepuoanueckuii 3aKkoH Bubamorexa LIOK
11 n Ilepuomuueckas cucremMa XUMHUYECKUX | 3
https://lesson.edu.ru/04/11
anemeHToB JI. . Meneneera
12 Crpoenne  BemectBa.  MHoroobpasue 4 Bubnunoteka LIOK
) BEIIECTB https://lesson.edu.ru/04/11
Bubnnoteka LLOK
1.3 XMMITICCKHE peakuin 6 1 1 https://lesson.edu.ru/04/11
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumus
Bubnnoteka LLOK
2.1 Meranmer 6 1 https://lesson.edu.ru/04/11
Bubnnoteka LLOK
2.2 Heweraner 9 1 1 https://lesson.edu.ru/04/11
23 CBsi3b HEOPraHMYECKUX U OPraHMYECKHUX 2 Bubnunoteka LIOK
' BEIIECTB https://lesson.edu.ru/04/11
Bubanoteka LLOK
Hroro no paspery 17 https://lesson.edu.ru/04/11
Pa3pen 3. Xumus u ;Ku3HbL
Bubanoteka LLOK
31 KUMHS M KH3HD 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA
1. Xumus, 10 xmacc/ Tabpuensu O.C., OctpoymoB W.I'., Cnagxo C.A.,
AKITMOHEpHOE 00IIIeCTBO «3marenscTBO «IIpocsemieHue»
2.Xumusa, 11 xmacc/ Tabpuensa O.C., OctpoymoB W.I'., CmankoB C.A.,
AxrmmonepHoe obmiectBo «M3natensctBo «lIpocBernieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe nocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMusi B TeCTax, 3a/1a4ax,
ynpaxuenusx. 11 kimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposbHbIe
U TIPOBEPOYHBIE pabOTHI K yueOHuky». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckast «Xumus 11 knacc: HactonbHast
kHura s yautensi». Yacts 2 — M.: JIpoda, 2022 rog.

5. O.C.I'abpuenss, I1.B.Pemeros, N.I".OctpoymoBa «3agayu o XMMHUHU U CITOCOOBI
ux pemeHus» - M.: «/Ipoda», 2021ro.

6. O. C. I'abpuensH «Ypoku xumuu B 10 knacce. bazoBblii ypoBeHb. MeToandeckoe
nocobue.» — M.: [Ipocsemnienue, 2022 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETH
HMHTEPHET

https://lesson.edu.ru/04/08
https://resh.edu.ru/for-teacher
https://edsoo.ru/
https://content.edsoo.ru/lab/
http://www.fipi.ru/
http://school-collection.edu.ru/

ok wnE
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