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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XMMHUM Ha YPOBHE CPEIHETO 00I1IeT0 00pa3oBaHus pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit ®Deneparuny», TpeboBaHUN K pe3yiabTaraM OCBOCHUA (enepanbHON
oOpa3oBarenbHOl mporpammbl  cpennero oobmero obpazoBanus (DOII COO),
MPEACTaBICHHBIX B PenepabHOM rocyJapCTBEHHOM o0pa3oBaTeILHOM
cranaapre COO, ¢ yuérom Konuenuuu npenojiaBanusi yaeOHOro npeaMera « XumMus» B
oOpa3zoBaTenbHBIX opraHuzanusax Poccuiickoit denepainu, peamusyronX OCHOBHBIC
oOpa3zoBaTebHbIE MPOrpaMMbl, U OCHOBHBIX TMOJOXEHUN «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoit ®@enepannu Ha nepuon g0 2025 ronma» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOXO0/0B K pa3paboTKe MPOTrpaMMBbI 110 XUMUHU, K OTIPEEICHUIO O0IIei
cTpaTeruu oOy4eHHUs, BOCIUTAHUS U Pa3BUTHS, OOYyYAIOIIUXCA CPECTBAMU y4eOHOTrOo
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWJIU
koHnentyanbHbele ToyiokeHuss DPI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIepKaHMsl, pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHue, MOTy4aeMOe BBITYCKHUKaMH 00111e00pa3oBaTebHON
OpraHu3alliy, SIBJIIETCSA HEOTHEMJIEMOW YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIOIIUM DTAllOM pean3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYUIUX LEIOCTHOM CHUCTEME XMMHYECKOro OOpa3OBaHMS.
DTH LIECHHOCTH KacaroTCs MO3HAHUS 3aKOHOB TTPUPO/IbI, (POPMUPOBAHUS MUPOBO33PECHUS
U 001Iel KyJIbTyphl YEJIOBEKA, a TAK)KE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBbIO M MPUPOJHON cpene. Peanmsyercss xumuueckoe oOpa3zoBaHue
OOy4JaromMxcsi Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHUS CPEICTBAMH Y4eOHOTO
npeaMeTa «XuMus», CoiepKaHue U MOCTPOEHUE KOTOPOro ONpeeieHbl B MpOrpaMMe
M0 XUMHUU C YU4ETOM CcreluUKA HAYKU XUMUH, €€ 3HAUCHUS B TIO3HAHUU MPUPOBI U B
MaTepUaIbHONU >KM3HU OOIIECTBA, a TAaKXKe C Y4ETOM OOIUX IeJeH W TPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 00I11ero o0pa3oBaHUs

B Poccuiickont denepannu.



XuUMHsL KaK B3JEMEHT CHUCTEeMbl E€CTECTBEHHBIX HAyK HIpaeT 0co0yio pojib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3aHUM HOBOM 0a3bl MaTepualibHON KynbTyphl. OHa
BHOCHT CBOM BKJIaJ B (OPMHUPOBAHHME PALMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/[aHME I[ETOCTHOTO MPEACTaBICHUS 00 OKPYkKAIOIEM MUPE KaK O €IMHCTBE TPUPOIbI
U YeJoBeKa, KOTopoe GOpMUPYETCS B XUMUU HAa OCHOBE MMOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aNMOCBS3U MEXKY CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 001aCTsIMU IPUMEHEHHUSI.

TecHO B3aMMOJEHUCTBYsI C APYTMMM €CTECTBEHHBIMM HAayKaMH, XUMHs CTajia
HEOTHEMJIEMOM YacThbl0O MHPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEUIHOTO
TpyJa M JKM3HU KaxJaoro ujeHa oOmiecTBa. CoBpeMeHHas XUMHS KakK Hayka
co3uJaTeNbHasl, KAK HayKa BBICOKMX TEXHOJIOTHIA HaIlpaBjieHa Ha peleHre ra00aabHbIX
npo0yieM yCTOWYMBOIO pa3BUTHS UYEJIOBEUYECTBA — ChIPbEBOM, HHEPreTHUYECKOI,
MUIIEBOM, SKOJIOTMYECKON O€30MMaCHOCTH U OXPaHbI 37J0POBbSI.

B cootBercTBUM € OOIIMMHM UEISIMH M MNPUHUUIIAMUA CPEIHEr0 OOILEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEHUs]) OPUEHTHUPOBAHO MNPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
OoOy4JaronmMxcs, HEOOXOIUMYIO UM JIJIsi BHIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCIIEIIHOTO BKJIIOYEHHUS B *KU3Hb COLMYMa, MPOJOKEHNUs 00pa30BaHUs B Pa3IMUHbIX
00J1aCTX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeamMeta  «XUMHUS»  SBISIOTCS  0a30BbIe  KypChl  —
«Oprannyeckas xumusi» U «OOm@as M HeopraHuyeckas XHMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEpXaHUsl KOTOPBIX SIBISIIOTCA OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWHM 10 HEOPTaHMYEeCKOW XUMHUHU (C BKJIIOYCHUEM 3HAHUW W3 OOIIed XUMHUHU) U
OpraHu4eckon xumuu. POpMUpPOBAHUE HAHHOW CHUCTEMBI 3HAHUW IIPU U3YyUYECHUU
npeaMera 00ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BEIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» chOpMHpOBaHA B TMporpaMMe 1O XUMHU Ha OCHOBE
CUCTEMHOTO0 MOAXO0Ja K U3YUEHHUIO Y4eOHOro Mareprana u 00yCcIoBI€Ha UCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONPENEIEHHBIX TEOPETHUECKUX YPOBHX. Tak, B

KypCce€ OpPraHMYECKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOU



TEOPUU CTPOEHUSI OPTAHUUYECKUX COCAUHEHHI, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX
U DJICKTPOHHBIX MPEACTABICHUA O CTpoeHuu BemiecTB. CBeneHus 00 M3ydaeMbIX B
Kypce BellleCTBaX Jal0TCsl B Pa3BUTUHU — OT YIJIEBOJAOPOIOB /10 CIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIMHEHUN. B Kypce oOpraHM4eckol XHMHUU TMOJY4arOT pPa3BUTHE
chOpMHpPOBAHHBIE Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs IMEpBOHAYAIbHBIC
MPEACTABIICHUSI O XHUMHUYECKOW CBSI3M, KJIACCH(PUKAIMOHHBIX IPU3HAKAaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yriiOM 3peHus B npeamere «Xumus» 0a30BOro0 ypOBHS
paccMaTpUBaeTCsd U3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOpEeTUUECKHU MaTtepuai U (GaKTOJIOTUYECKUE CBEJCHUS O BEIECTBAX M XUMUYECKON
peakiuu. Tak, B YacTHOCTH, B Kypce «OOm@as M HeopraHudeckas XUMUsD»
OOyYarOIIMMCS TIPEJIOCTABIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUYECKOTrO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTUUECKUX TMO3UIUN, TIy0)XKe MOHSTh
MCTOPUYECKOE U3MEHEHUE (DYHKIMI 3TOr0 3aKOHA — 0T 0000Iaroe 10 00BbACHAIOMICH
Y MIPOTHO3UPYIOIIECH.

Envnas cucremMa 3HaHMM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUSIX, MX CYLUIHOCTU H
3aKOHOMEPHOCTSIX MpOTEKaHus JomnoJiHseTcss B kypcax 10 u 11 xnmaccoB anemeHTaMu
COJIeprKaHMsl, UMEIOIIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIIAHON XapaKTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aWUMOCBSI3U XUMHH C IPYTUMU HayKaMH, PACKpPBIBAIOT €€
poJib B TO3HABATEJIbHOW M MPAKTUYECKOW AESTEILHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K IMPOIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHUUECKUX
MPWIOKEHUN XWMHUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJeMax, CB3aHHBIX C XUMUEH, KPUTUUECKHU OCMBICIUBATh
UH(MOPMAITUIO U TPUMEHSTH €€ IS MOMOJIHCHUS 3HAHUH, PEIIeHUS NHTEJUICKTYaTbHbIX
U DKCIEPUMEHTAJIbHBIX HCCIE0BATEIbCKUX 3a/lad. B menoMm coaepxanue y4eOHOTo
npeaMera « XMMHUs TaHHOTO YPOBHS MU3YyYECHHUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
OOyYaroIIMXCsI MHUPOBO33PEHUYECKON OCHOBBI JJII TOHMMaHUS (PHIocoOdCKUX HICH,
TaKuX KakK: MaTepuajibHOE€ E€IUHCTBO HEOPTraHUYECKOTO U OPraHUyYeCKOTO MHUPA,
0OyCJIOBIEGHHOCTh CBOWCTB BEIIECTB WX COCTABOM W CTPOCHUEM, MO3HABAEMOCTH

IIPUPOJIHBIX SIBJICHUU ITyTEM DKCIIEPUMEHTA U PELIECHUs IPOTUBOPEUNN MEKTy HOBBIMHU



dbakTaMu ¥ TEOPETUUYECKUMH TMPEANOChUTKAMH, OCO3HAHHWE POJIM XUMHUHU B PEIICHUH
HKOJIOTHYECKUX MPOOJIeM, a Takxke MpoOJeM COEpeKeHUsI IHEPreTUUECKUX PECYPCOB,
CBIPbS, CO3JJaHUSI HOBBIX TEXHOJOTUI U MaTEPUAJIOB.

B nane pereHus 3a7a4 BOCIUTAHUS, Pa3BUTUS U COLMATN3ALUNA O0YHArOITNXCS
NPUHATHIE TPOrPAMMOM IO XUMHUHM TOAXOAbl K OIPEACICHUIO COAECPKAHUSA U
MOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaloT (HOPMHUpPOBAHHE YHUBEPCATbHBIX YUEOHBIX
JEUCTBUN, HUMEIOMIMX 0a30BO€ 3HAYECHHE Jisi PA3IUYHBIX BUJIOB JEATEIHLHOCTH:
pelieHusi mpoOseM, Moucka, aHaiauza U o0paboTku nHpopMannu, HEOOXOTUMBIX IS
OpUOOPETEHUs]  OMbITa MPAKTHYECKOW W MCCIEOBATEIbCKOM  JI€ATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMHH.

B mpakTtuke mnpenojaBaHus XUMHM Kak Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl, TaK U HAa YPOBHE CpeIHEro oodiero oOpa3oBaHUs, MPU ONPEACIICHUU
COJIEP)KATEIbHOM  XapaKTEpUCTUKU LeJIed H3y4yeHUs MpelMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTH TpPAJAULMOHHO MpPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKd Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JeSATEIbHOCTH 4YEJOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C
METOIMYECKON TOUKH 3pEHUS TAKOU MTOAXO0/1 K ONPEACIICHUIO LIEJIEN N3YUEHUs ITPEeIMETa
ABJISIETCS BIIOJIHE OIPAB/IAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMU LEISIMU U3yUYEHUS TIPEeIMeTa « XUMHUS)
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:
dbopMUpOBaHUE CHUCTEMbl XUMUUYECKHUX 3HAHUM Kak BaKHEHIIEH CoOCTaBIsONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeXkKaT KIHOUYEBbIE MOHSATHUSA,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHMPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;
dbopMHpOBaHUE U PAa3BUTHUE MIPEACTABICHUN O HAYYHBIX METOAAaX IMO3HAHUS BEIECTB U
XUMHUUYECKUX PeaKIuii, HEOOXOUMBIX JJIsI MPUOOPETEHUsS] YMEHUM OPUCHTUPOBATHLCS B
MHUpPE BEUIECTB U XMMUYECKUX SIBIICHUI, UMEIOIINX MECTO B IPUPOJIE, B TPAKTHUUECKOI

U TIOBCEIHEBHOM YKU3HU;



pa3BUTHE YMEHHMA M CIIOCOOOB [IEATEILHOCTH, CBSI3aHHBIX C HAONIOJACHUEM W
OOBSCHEHUEM XUMHUYECKOTO HSKCIEPUMEHTa, COOJIIOJICHUEM IMpaBuil 0e30MacHOI0
oOparlieHus ¢ BEIeCTBaMHu.

Hapsiny ¢ aTum, conep:kaTesibHasi XapaKTepUCTUKa IeJed W 3aJad HU3ydyeHUs
npeaMeTa B MpOorpaMMe MO0 XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMU B CHCTEME CpemHero oobmero oOpa3zoBanus. Ceromss B
NpEenoJlaBaHu XUMHHM B OOJIbILIEH CTENEHH OTHAETCS MPEANOYTEHUE MPAKTHYECKOU
KOMITOHEHTE COJICpKaHUsI 00y4YeHUs, OPUCHTHPOBAHHON Ha TMOATOTOBKY BBHIITYCKHHUKA
00111e00pa30BaTEeIbHON  OpraHM3alliy, BIAJACIONIEr0 HE HAOOpOM 3HAHUN, a
(GyHKIMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMU W YMEHUSIMU aKTHUBHOTO
MIOJTYYCHUS 3HAHUHA W IPUMEHCHHS MX B PEaTbHOM KU3HU TSl PeIISHUS MPAKTHISCKIX
3ajay.

B cBsI3u ¢ 3TUM TIpu U3YYCHUH TMpeaMeTa « XUMHs JOMHHHPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE 1IETTH U 3a]]a9H, KaK:

ajanTamus OOYyYalolIMXCs K YCJIOBHUSIM JMHAMUYHO PAa3BUBAIOIIETOCS MUDA,
(GbopMHpPOBaHNE HHTEIICKTYIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopmupoBaHUe y 00yUYarOIINXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETECHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS
npoOsieMm, TMOuCKa, aHalu3a M 00padoTKM uHGOpPMAIMU, HEOOXOAUMBIX IS
MPUOOPETEHUS OIBITA JEATCILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHUU
XUMHUH, a TaKXKe JIJI OIEHKH C TO3HIMK SKOJOTHYECKON Oe30MacHOCTH XapakTepa
BJIUSIHUS BEIIECTB M XUMUYCCKUX TPOIECCOB HA OPraHWU3M YEJIOBEKAa W TPUPOTHYIO
cpeny,

pa3BUTHE TI03HABATEIBHBIX MHTEPECOB, HWHTEIUICKTYaIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEM OO0Yy4YarOUIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpPETaTh HOBBIE
3HAHMS 10 XUMHUU B COOTBETCTBUHU C JKM3HEHHBIMHU IMOTPEOHOCTSIMHU, HMCIIOIH30BAThH
COBpEMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTMM JIJIs TOMCKAa W aHaimu3a y4eOHOW

HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;



dbopMHUpOBaHWE U PA3BUTHE Y OOYYAIOMIMXCSI ACCOIMATUBHOTO M JIOTHUYECKOTO
MBIIIJICHUS, HAOJIOAaTEIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpPHIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, TPH IUIAHUPOBAHWM ¥ TIPOBEICHUU XHUMHUUYECKOTO
AKCTIICPUMEHTA;

BOCIIUTaHUE Yy  oOOydammmxcs  yOeKIEHHOCTM B T'yMaHHUCTHYECKOM
HAIMpaBJICHHOCTH XUMHH, €€ Ba)XXHOHW pOJM B PEHICHUU TJIOO0AJIBHBIX MPOOIeM
pPallMOHAJIBHOTO TMPUPOAOIIOIB30BAHNS, IIOMOJIHEHUS HSHEPIeTHYCCKUX PECYypCoOB U
COXpaHEHUs TPHUPOTHOTO PABHOBECUS, OCO3HAHMUS HEOOXOJUMOCTH OEpekKHOTO
OTHOIIIEHHS K TIPUPOJIE U CBOEMY 3JIOPOBbIO, a TaKKe IMPUOOPETEHUSI OIMbITA
WCIIOJIb30BaHUs TMOJYYEHHBIX 3HAHUW [JI1 TPUHSATUS TPaAMOTHBIX pEIICHUA B
CUTYyalUsX, CBSI3aHHBIX C XUMUUYECKUMU SBJICHUSMH.

B yuebHOM miiane cpeaHero odiero oopasoBaHus MpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTh «ECTECTBEHHO-HAYUHbIE TPEMETHD».

OO11ee 4uciIo0 4acoB, OTBEIEHHBIX I M3yYEHUsS XHMHH, HA 0a30BOM YpOBHE
cpeaHero ooiiero odbpasoBanus, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1 gac B

Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEPKAHUE OBYUEHUSA
10 KJIACC
OPITAHNYECKAS XUMUA
Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH
[IpeqMeT oOpraHUYECKOM XWUMUHU: €€ BO3HUKHOBEHHUE, DA3BUTHUE W 3HAYCHUE
B TMOJYYEHUM HOBBIX BEHIECTB M MAaTEpUaioB. Teopus CTPOCHHS OPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHoBHBIE ToNIOkeHUS. CTpyKTypHBIC (HOPMYIIBI
OpraHMYEeCKuX BEHIECTB. ['oMoiiorus, nzoMepusi. XuMHUECKasi CBSA3b B OPraHUYECKUX

COCAMHCHUAX — OAUHAPHBIC 1 KPATHLIC CBA3H.



[IpencraBnenne o kiaccuduKalMy OpraHMYECKUX BemiecTB. Homenkmatypa
OpPraHUYECKUX COEIMHEHUH (cUcTeMaTH4ecKasi) U TPUBHAJIbHbIE HA3BAHMSI BAKHEHIIINX
IIPEACTABUTEIIEH KJIIACCOB OPraHUYECKUX BELIECTB.

9KCHCDHMCHT&HBHH€ METOAbl HM3YYCHMS BCEIICCTB M MX NPEBpPAILCHUI:

O3HaKOMJIEHUE ¢ 00pa3llaMM OpPraHWYECKUX BELIECTB M MaTepHalaMd Ha MX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHUE W OIHMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuM (IUIaBJIieHNE, OOYTIMBAHUE U TOPEHNUE).

Yriaesogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psit. MeTaH U 3TaH — npocTenme
MPEICTABUTENN ANKAHOB: (PU3HUECKUE U XUMUUECKUE CBOMCTBA (peaKMy 3aMEILLEHUS U
TOpPEHMUsI), HAX0XKJIEHUE B PUPOJIE, TOJIyYEHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psAld. OTHIEH M NPONUJIEH —
MPOCTEUIINE TPEACTABUTENN AJIKEHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (pEaKIMU
TUIPUPOBAaHUs, TAJOTCHUPOBAHUSA, TUAPATALNN, OKHUCIEHUS W IOJIUMEPHU3ALUN),
MOJIyYeHUE U PUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetwnOyraauen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMcTBa (peakuus mnonuMepusaunun). [lonydeHne CHHTETHYECKOTro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psAll. ALUETHIIEH —
MPOCTEUIINI MPECTABUTEh AIKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUUYECKHE
CBOMCTBa (peakUuy THAPUPOBAHUS, TaJOr€HUPOBAHUS, THUApATALMH, TOPEHUS),
NOJIyYeHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (u3Myeckue M XUMHYECKHUE CBOWMCTBA
(peakuu TrajoreHUpOBAHMS W HUTPOBAaHHUS), MOJYyYEHHE U IpPUMEHEHHue. 10.1yon:
cocmas, cmpoenue, Quaudeckue U XumMuiecKue cotcmea (peakyuu 2ai02eHuposanus u
HUMpOBanus), noayienue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBS3b
MEXIY yrieBOAOPOJAAMH, IPUHAIICKAIIUMU K Pa3IMYHBbIM KJIACCAM.

[TpupoHbie HCTOYHUKHU YTII€BOAO0POAOB. [IpupoiHbIil Ta3 ¥ MOMyTHBIE HEPTAHBIE
ra3el. He b 1 e€ npoucxoxnenue. CiocoOsl nepepaboTKu He(PTH: IeperoHKa, KPEKUHT

(TepMHUYECKH, KaTaauTHueckuil), muponus. IIpogyktsl mepepaboTku HePTH, HUX



MpPUMEHEHWE B TPOMBIIIUICHHOCTH U B OBbITY. KamMeHHBIN yroib W TPOMYKTHI €ro
nepepadoTKHU.

BKCHGDI/IMGHTEIHBHBIG MCTOAbI HM3VUYCHHIA BCIICCTB W HUX HDeBDaH_ICHI/Iﬁ .

O3HAKOMJICHHUC C 06p33HaMI/I IIACTMACC, KaY4YKOB U PC3HMHBI, KOJUICKIINN ((HC(bTB» u

((YI‘OJ'IB», MOACIUPOBAHHUC MOJICKYJ YIJICBOAOPOAOB MW TaAJOICHOIIPONU3BOJHBIX,

pOBEJICHUE MPAKTUIECKON PabOThl: MOMyUYeHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuéTtHrle 3agaumn.

Brruncnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA
UCXOJTHOTO BEIIeCTBAa WM MNPOAYKTa pEaKUHH IO H3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM NIPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJI: CTPOCHHE, (PUBNUYECKUE
U XMMHUYECKHE CBOMCTBA (PEaKLMM C aKTUBHBIMU METAJIaMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHre. BoiopogHbie CBsI3U MEXIy MOJIEKYJIaMH CIUPTOB. JleiicTBue
METaHOJIa U ITaHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroaTomMHbie COUPTHIL. DTUIEHIIIUKOIb U TTULUEPUH: CTPOEHUE, (PU3nyecKkue u
XMMHUYECKHE CBOMCTBA (B3aMMOJAEHMCTBHE CO IIEIIOYHBIMH METalslaMU, KaueCTBEHHas
peaKkiusi Ha MHOTOAaTOMHBIE CIIUPTHI). JlelicTBHE Ha opraHu3M yenoBeka. [[puMenenue
[JIMLEPUHA U D TUJICHTIIUKOJIA.

deHou: cTpoeHrne MOJICKYIIBI, (PU3NYSCKUE K XUMHUUECKHE CBOMCTBA. TOKCHIHOCTH
¢denona. [Ipumenenue denona.

Anpaerunbl U kemowusi. DopMangbIAETUl, alleTANBACTHI: CTPOEHUE, PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS M BOCCTAHOBJIEHUS, KAaY€CTBEHHBIC
peaKIym), MOJy4YeHUE U MPUMEHEHHE.

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHas
KHUCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, oOIIME IS
KJlacca KUCIOT, peakuus dTepu(pUKaLNN), ToJydeHue u npuMeHenre. CteapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH BhICIINX KapOOHOBBIX KUCIOT. Mbljia Kak CoOJu
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEUCTBHE.

Crnoxuble 3GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX

a¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonoruueckas poib )KUPOB.



VYrneBoasl: cocTaB, KiacCU(PHUKAIUS YIIIeBOAOB (MOHO-, U- W TOJUCAXapHbl).
['moko3a — mpocredmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHS MOJEKYJIBI,
bu3ndecKkue W XUMHUYECKHE CBOWCTBa (B3ammojeincTBue ¢ rumapokcuaoM menu(ll),
OKHCJIEHUE aMMMa4yHBIM pacTBOpoM okcunaa cepebpa(l), BoccraHnoBieHue, OpoxeHue
IJIIOKO3bl), HAX0X/IEHNUE B MIPUPOJE, IPUMEHEHUE, OHoIorudeckas poiab. @OTOCUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoAHble noiaumepbl. CTpoeHHE Kpaxmaia |
LEJUTI0NI03bl. PU3HUECKUE U XUMUYECKHE CBOMCTBA KpaxMalia (THApOoJIn3, KaueCTBEHHAS
peaKIus ¢ UOJ0M).

3KCH€DHM€HT3HBHBI€ METOAbl HM3YYCHMS BEHICCTB M HUX IPEBpaICHUM:

MpOBEJICHUE, HAOIIOCHUE U OTTUCAHUE ICMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CITUPTOB,
KAueCTBCHHbIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKUCICHHE JTAHOJA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIMIEPUHA C THUIAPOKCUIOM
menu(Il)), anpmerugoB (OKMCIIEHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(ll), B3ammopeiicTBue Kpaxmania ¢ HOAOM), IPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCJIOTHI.

PacuéTtHrle 3agaumn.

Bbruncnenus no ypaBHEHUIO XUMHUUECKON peakiuu (Macchl, 00bEMa, KOIUYecTBa
MCXOJHOTO BElIeCTBAa WM MNPOAYKTa pEaKUMH IO H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELUIECTB WM IPOJYKTOB PEAKIIMH).

A30TCozepKaIEe OPTAHUYECKUE COCTUHEHUS.

AMMHOKHCIIOTBl Kak aM(oOTepHble OpraHudeckue coenuHeHus. Dusmueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpE IIIMIKUHA). bBuosornueckoe 3HaueHue
aMuHOKUCHOT. [lenTumsl.

benkyn Kak IpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa OeKOB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOJIU3,
JIeHaTypalus, KaueCTBEHHbIE PeaKlUy Ha OEJKH.

3KCHCDI/IMCHT3HBHBIG MCTOAbI HM3VYCHHIA BCIICCTB MW = HX HDCBDaIHeHI/Iﬁ .

HaOJII0JICHUE W OINMCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OEJKOB IpHU
HarpeBaHUM, [IBETHBIC PEAKIIUH OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI



OCHOBHBIE TMOHATHS XHMHHU BBICOKOMOJEKYJISPHBIX COEIMHEHUH: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEAHSS MOJIEKYJIspHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
HOJIMMEPU3ALIHS U MTOJIMKOHCHCALIMSL.

BKCHCDI/IMCHTaHBHIﬂe METOAbl HM3YYCHMs BCEIICCTB M MX NPEBPAILCHUN:

O3HaKOMJIeHHWE ¢ oOpa3laMH MPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MeXnpeIMeETHEIE CBI3H.

Peanusanuss MeXnpeaMETHBIX CBA3EH IPU U3YYEHHHM OpraHnyeckou xumuu B 10
KJIaCCe OCYUIECTBIIIETCS UYEpe3 MHCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUHbIX
NOHATUH, TaK U TMOHATHN, SBISIOLIUXCS CUCTEMHBIMHU Ui OTIEIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHATHS: SIBICHHE, HAay4HbId (aKT, THIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHUHTE3, Kiaccuukamus, NEePUOJAUYHOCTb, HAOJIOJCHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIUPOBAHMUE.

®duszuka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUM
YpOBEHb, BEILIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3NUYECKHUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, 0oOMEH BEIIECTB B OpraHU3Me,
¢doTtocuHTE3, OMONOTMYECKH AaKTUBHBIE BeliecTBa (OENKH, YIJIEBOABI, KHUPHI,
(bepMeHTHI).

['eorpadusi: mMuHEpanbl, TOpHbIE NOPOABI, IMOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: NuileBble MPOAYKThl, OCHOBBI PAIlMOHATILHOTO MUTAHUS, MOIOIIUE
CpPEICTBa, JIEKAPCTBEHHbIE W  KOCMETHYECKHE Npernaparbl, MaTepHallbl U3

HNCKYCCTBCHHLIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPITAHMYECKAA XUMUA



TGOpCTI/I‘ICCKI/Ie OCHOBBI XMMHUH

Xumuueckuil s5eMeHT. AtoMm. Sapo aroma, M30TONbl. DJIEKTPOHHAS 000JIOUKA.
DHEepreTHYECKUEe YPOBHHU, MOIYyPOBHHU. ATOMHBIC OpOWUTa)HU, S-, P-, O- DIEMEHTHI.
Oco0eHHOCTH pactpeIeieHUs JIEKTPOHOB 10 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX

YEeTBIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Tepuoanueckuii 3akoH U lleprnoanueckas cucrema Xxumudeckux amneMeHToB 1. 1.
MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [IeproAM4EeCKO CUCTEMBI XUMHUYECKUX
anementoB J[. M. Menneneesa ¢ COBPEMEHHOW TEOPHUEW CTPOCHHS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHMUYECKHX 3JIEMEHTOB U O0pa3yeMbIX HMHU
MPOCTHIX M CJIOKHBIX BEHIECTB IO TPYIIAM U NEPUOAAM. 3HAYEHUE NEPUOTUIECKOTO

3daKOHA B pa3BUTHHU HAYKH.

Crtpoenue BeliecTBa. XMMHUUYECKasi CBs3b. BUIbl XUMHUUECKOW CBSA3U (KOBAJICHTHAS
HEeMoJsipHAsE W TOJsIpHAsi, HMOHHAs, MeTajinyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XUMHUYECKOM CBsi3U (0OMEHHBIN U TOHOPHO- aKLIENTOPHBIN). BogopoaHas
CBs3b. BaJIeHTHOCTB. DNEKTPOOTPULIATEIbHOCTh. CTENEeHb OKUCIEHUA. IOHBI: KATHOHBI

N aHHMOHBI.

BemecTtBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BellleCTBA. TUIBI KPUCTAITUTMYECKHUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB

OT THUIMA KPUCTATUIMYECKON PEIIETKH.
[Tonsartue o qucnepcHbIx cucteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBast 10J1s BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHmueckux coeiMHeHnil. HomeHknaTypa HeopraHm4eckux
BelleCTB. | eHeTmyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, NPUHAICKAIMUX K

Ppas3INYHbIM KJIaCCaM.



Xumnueckas peakius. Knaccupukanus XMuMUUECKIX peakiiil B HEOPraHUu4eCKOH
Y OpPraHWYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS U

MMPECBpaAICHUA SHCPTHUHN ITPU XUMHWYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMmbie
peakuy. XuMudyeckoe paBHoBecre. GakTopsl, BIUSIONIME HA COCTOSIHUE XUMHUECKOTO

paBHoBecus. [Tpunnun Jle [larense.

OnekTponutuueckas nucconuanusa. CuibHble W ciaOble 3ekTposuthl. Cpena

BOJHBIX paCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaJIBHaH, mejiodHasd.
OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M WX IPEBPAILCHUIA:
neMoHcTpanust Tadmui «llepmoanueckas cuctema Xumuueckux siemeHto J[. .
MenpeneeBay, H3y4ye€HHE MOJENEH KPUCTALUIMYECKUX PEIIETOK, HAONIOJCHUE H
OMKCAHHE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3loKEHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATaIM3aTOpa, ONMPEAEIEHUE CPENbl PACTBOPOB BEIIECTB C
MOMOIIIBI0O YHUBEPCATBLHOIO HWHIWKATOpPA, PEAKIIUM HMOHHOTO OOMEHa), MpOBEICHUE
MPaKTUYECKON paboThl «BiusHue paznuyHbiXx (aKTOpPOB HA CKOPOCTh XUMHUYECKOU

peaKIumn».
Pacuérurle 3amaun.

Pacuértnl o YPaBHCHHAM XUMHUYCCKHUX pCaKHI/Iﬁ, B TOM YHUCJIC TCPMOXUMHNUYCCKUC

pacy€Thl, pacy€Thl C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAsI 10JIS BEIIECTBAY.
Heoprannueckas xumust

Hewmeramnel. 1lonoxenne HemeraiuioB B Ileproandeckor CUCTEME XMMUYECKUX
anemenTtoB JI. M. MenaeneeBa M 0COOCHHOCTH CTpoeHUsI atroMmoB. Duznueckue

CBOMCTBAa HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha MPUMEpPE KHUCIOPOJA, CEPBI,

dbocdopa u yraepona).



XUMUYECKUE CBOICTBA BAXKHEUIIMX HEMETA/UIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbocdopa, yriaepoaa U KpeMHHS) U UX COSAUHEHUM (OKCHIOB, KHUCIOPOACOACPIKALINX

KHCJIOT, BOJIOPOJIHBIX COCTMHCHUN ).

HpI/IMCHeHI/Ie BA)KHEHIIIMX HEMETAJIOB U X CoeﬂHHGHHﬁ.

Meramnel. Ilonoxxkenne MeraimoB B lleproanyecko cucTeMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOUYEK
atomMoB MeTauioB. OOmume Qusnueckue cpoiictBa MeTamwioB. CruiaBel METaJIOB.

QHGKTpOXI/IMHIIGCKI/H?I paa HaHpH)KGHI/Iﬁ MCTAJIJIIOB.

XHUMHUYECKHUE CBOMCTBA BAXKHEHIITUX METANIOB (HATPUM, KaJIUH, KaJIbIIUH, MarHUH,

ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCITUHCHUM.

OO6mue crnocoObl TONy4eHUs MeTaioB. [IpuMeHeHune MeTaiuioB B OBITY H

TCXHHUKEC.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUEHUS BEIIECTB U UX NPEBPALICHUN: U3YyUYECHHE
Koiekuun  «Mertamiel W CIUIaBb»,  OOpa3loOB — HEMETAIOB,  pElICHHE
HKCIIEPUMEHTAJIbHBIX 3aJa4y, HaOJIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOAECWCTBUE TUIAPOKCHIA ATIOMUHHUSA C pacTBOpamH

KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIJIOB).
PacuétHrble 3amaun.

Pacuétel Macchl BellecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIECTBA, MAcCe WM 00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[UU BEILIECTB, PACUETHI
Mmacchl (00bEMa, KOJIMYECTBa BEUIECTBA) MPOIYKTOB PEaKIMU, €CIU OJHO U3 BEIECTB

MMEET MPUMECH.

XUMUS U )KU3HD



Ponp xuMum B 00€CTICUCHHHM HKOJOTHYECKOW, SHEPIeTHUYECKON W THUIIEBOU
0e30MacHOCTH, pa3BUTUU MEAUIMHBIL. [[oHATHE 0 HayYHBIX METOaX MO3HAHHUS BEIIECTB

H XUMHUYCCKHUX peaKHI/IfI.

[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHLMUIIAX MPOMBIIUIEHHOIO MOJYYEHHUS

BAKHEHUIIINX BEIIECTB.

YenoBek B MHUPC BCIICCTB U MATCPHUAJIOB! BayKHEHIIIME CTPOUTCIIBHBIC MAaTCPHAJIbI,
KOHCTPYKIMOHHBIC MAaTCpUaJibl, KpaCKH, CTCKJIO, KCpaMHKa, Marcpualibl IJId

QJICKTPOHHUKH, HAHOMATCPHAJIbI, OPraHUICCKUC U MUHCPAJIbHBIC YIIO6p€HI/I$I.

XuMus u 3A0POBLEC YCJIOBCKA: IIpaBUJIa HMCIIOJB30BaHUA JICKAPCTBCHHBIX
I[IpcrapaTroB, IIpaBUjIa 0e301acHOI0 MCITOJIB30BaHUS IIpCIIapaToB OBITOBOM XMMHH B

HOBCCI[HGBHOﬁ KHN3HHU.
MG)KHPGI[MGTHBIC CBA3H.

Peanuzanuss MeXnpeaMeTHbIX CBSI3€M MpPU M3yYEeHUH OOLIEH W HEOPraHUYeCKOM
xumuu B 11 Kjacce ocymiecTBisieTcs: 4Yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK W TOHATHUW, SBISIONIUXCS CHUCTEMHBIMU UL OTHAEJIBHBIX

npeaAMETOB €CTCCTBCHHO-HAYUYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNMM3, CHUHTE3, KJIacCHUpUKAIMS, TEePUOJUYHOCTh, HAOIIOJACHUE, SKCIEPUMEHT,

MOACIUPOBAHUC, U3MCPCHUC, ABJICHUC.

dusuka: mMarepus, dHEPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJO,
00bEM, arperaTHoe COCTOSTHHUE BEIECTBA, (PU3MYECKUE BEIUYMHBI M EIUHMIBI UX

HU3MCPCHUs, CKOPOCTD.

buonorus: kierka, opranusm, sJKocucTema, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,

BUTaMUHBI, oOMeH BCIICCTB B OpraHu3me.



Feorpa(bnﬂ: MHWHCPAJIbI, TOPHBIC IOPOJbI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO,

pecypchl.

TexHonorus: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUIypPIrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX ~ MAaTEPUATIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MHUIIEBAS
MIPOMBIILJIEHHOCTb, dbapmaneBTUYECKast IPOMBIILJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX IMpEeNnaparoB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MaTEpHUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XMMHNHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUMA
JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3ylibTaTaM  OCBOCHHUS
oOyJalolmuMHUCA TMPOrpaMM  cpeaHero  oOlmero oOpa3oBaHusi  (JUYHOCTHBIM,
MeTarpeMETHBIM U TIpeIMEeTHbIM). HayuHo-MeToInueckoi OCHOBOM AJi pa3paboTKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MPOrPaMM CpEIHEro oOIIero oOpa3oBaHUS
SBJISIETCS CUCTEMHO-/ESITEILHOCTHBIN OAXO/I.

B cooTBEeTCTBUM € CHUCTEMHO-JEATEIBHOCTHBIM IOAXOJOM B CTPYKTypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeIMeTa « XUMHUS» Ha YPOBHE CPEIHETO 00IIero
o0Opa30BaHUs BBIJEICHBI CIEAYIONNE COCTABIISIIOITHUE:

OCO3HAaHHE OOYYAOIIUMHUCS POCCHUMCKOM TPakIaHCKOM HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4K1e MOTUBAIIMK K O0YyUEHHUIO;

[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHU, TMPUCYIIUMU IIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYue MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl U CHOCOOHOCTU CTaBUTh 1ETH
U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE PE3YyAbTAThl OCBOCHUS MPEeAMETa « XUMUS» IOCTUTAIOTCS B €ITUHCTBE

y‘{C6H0ﬁ U BOCIHUTATEIbHOM ACATCIbHOCTH B COOTBCTCTBHMU C T'YMAaHHUCTHYCCKHUMMU,



COLUOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH U UJI€aJIaMHA POCCUKUCKOTO
I'PaXIaHCKOT'O 00IIIECTBA, MPUHSATHIMU B OOIIIECTBE HOPMAMHU U ITPAaBUJIAMH MOBEACHUS,
CIIOCOOCTBYIOIITUMHU TIPOIIECCAaM  CAMOIIO3HAHMS, CAaMOPA3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YYarOIITUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OCBOCHUSA  MOpeAMeTa  «XHUMHUS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OMNBITA TO3HABATEILHOH M TPAKTHYECKON  JEATEIHHOCTH
00ydJaromuxcs Mo peaanu3aiu MPUHITHIX B 00IIECTBE [ICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:kaaHCcKOTo BOCITUTAHUSI:

OCO3HAHUSI O0YYaIOIIUMHUCS CBOMX KOHCTUTYLMOHHBIX TMPaB U OOSI3aHHOCTEM,
YBAXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEJICTABJICHUS O COLMAIIBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOILICHUHN
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM AESATEILHOCTH MPU CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX M TO3HABATEIbHBIX 3aJ1a4, BHIOJHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTUBbBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJU3€ PAa3TMYHBIX BUJIOB YUCOHOM JIEATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO  OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY  HACIEIUI0
OTE€UYECTBEHHON XMMUH;

YBOKEHHUS K TMPOLECCY TBOpYECTBA B O0OJIACTM TEOPUM M MPAKTUYECKOTO
MPUMEHECHUS XUMHHU, OCO3HAHUS TOTO, YTO JAOCTHUKEHHS HAyKU €CTh PE3yJbTaT
JUTUTEIBHBIX HAOII0ICHUH, KPOITOTIMBBIX SKCIIEPUMEHTAIIBHBIX IIOMCKOB, TTIOCTOSTHHOTO
TpyAa YYEHBIX U TPAKTUKOB;

VMHTEPECAa U ITO3HABATEIBHBIX MOTHUBOB B IOJYYEHUH U MOCJIECAYIOLIEM AHAJIN3E
nH(pOpMaIIK O MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSMH,
M NPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE

HOPMbI 1 ICHHOCTH,



TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE M TIOCTYIIKM CBOUX TOBAPUIIIECH C MTO3HIIHIA
HPABCTBEHHBIX U MPABOBLIX HOPM UM OCO3HAHHE TOCIICICTBUI ATUX MOCTYIIKOB;

4) popMupoOBaHHUS KYJbTYPHI 310POBbSI:

MMOHWMAaHMS [ICHHOCTEH 37J0pOBOI0 U 0€30MacHOT0 00pasa *KHU3HHU, HEOOX OJMMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HMYECKOMY M IICHUXHYECKOMY
310POBBIO;

coOoIcHUsT TIpaBUJl  O€30IAaCHOTO0 OOpallleHus: C BEIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPAaBWJI HHIWBUAYATHHOTO U KOJIJICKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3JI0POBBIO U JKU3HH JIFOICH;

OCO3HAHMS TIOCIICJICTBUNA W HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIe10BaTEIbCKON
JeATEeIIbBHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATCIbHOCTH,

YCTAaHOBKM HAa aKTHBHOE yYacTHE B PEIICHWHM MPAKTUYCCKUX 3a1ad COIHATLHOM
HaIIpaBJICHHOCTH (B paMKax CBOETO Kjlacca, IITKOJIbI);

HWHTEpeca K MPaKTHIECKOMY U3YUYCHHUIO PO ECCHi pa3InMuyHOI0 POJia, B TOM YUCIIC
Ha OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XHUMHH;

YBaXCHHS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYJAOBOM JIESITCIHBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUAYATHLHON TPAaeKTOPUH 00pa30BaHMsI,
Oynymieit npodeccun U pean3alui COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHWMHH, HHTEPECOB M IOTPEOHOCTEH
00IIIeCTBA;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11€71eCO00pa3HOTO OTHOIICHUS K TMPUPOJAE, KaK MCTOYHUKY
CYIIECTBOBAHUS KU3HU HA 3EMIJIE;

MOHMMAHMUS TJIO0AJIBHOTO XapakTepa HSKOJIOTHYECKHX MpoOeM, BIUSHHS
HPKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIUATILHOM Cpe/Ibl;

OCO3HAHMUS HEOOXOIUMOCTH HWCIIOJIB30BAHUS JOCTIKCHUN XUMHH [IJISl PEIICHUS

BOIIPOCOB pAallMOHAJIILHOT'O ITPUPOAOIIOJIB30BAHM,



AKTUBHOI'O HENPUATUSA AEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAKOLIEH IPUPOIHOU
cpele, yMEHHusi IPOrHO3MpOBaTh HEOJIAroNpUATHBIE SKOJOTHYECKHE I1OCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4YMsl PA3BUTOIO DSKOJOTWYECKOI'O MBIIIICHUS, JKOJIOTMYECKON KYJIbTYpHI,
OIbITA ACSATEIBHOCTU DKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHSI PYKOBOACTBOBATHCS
MU B MTO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMATIBHON MPAKTHUKE, CIOCOOHOCTH U
YMEHHMSI aKTUBHO ITPOTUBOCTOATH UAECOIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLLECTBEHHON MPaKTUKU;

NOHUMAaHUs CIEIU(PUKA XUMHUH KaK HAyKu, OCO3HaHUs €€ posid B ((OPMUPOBAHUU
PaAlMOHAJIPHOTO HAYYHOI'O MBIIIICHUS, CO3/JaHUU LEJIOCTHOTO TNPEJCTaBICHUS 00
OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJABI U YEIOBEKA, B MO3HAHUHA ITPUPOIHBIX
3aKOHOMEPHOCTEN M pelIeHuH Npo0JIeM COXPAHEHHS IPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0I 3HAYMMOCTH XUMUU ISl COBPEMEHHOW IIUBWIN3ALUU: B
e€¢ T'yMaHMCTUYECKOW HAIPaBICHHOCTH W BaXXHOW pPOJU B CO3JaHUU HOBOU 0a3bl
MaTepuaIbHONW KyJIbTYpbl, PEUICHUM IJI00ANbHBIX MPOOJIeM YCTONYMBOIO pa3BUTHUS
YEeJIOBEUECTBA —  CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM U  3KOJOTHUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYEHUH YCJIOBUM YCHEIIHOIo TpyJa U
HKOJIOTHYECKU KOM(POPTHOM KU3HU KaXJA0Tr0 WiieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: TOHUMAHUS CYIIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble
3HaHUS [T aHAIKU3a U OOBSCHEHUS SBJICHUN OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B
HEM M3MEHEHMM, YMEHHs JieJaTh OOOCHOBAHHbBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHBIX
(aKkTOB ¥ UMEIOIIMXCS TAHHBIX C LIETBIO MOJyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JIJISl PEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K O3HAHMIO U UCCIIE0BATEIIbCKON AESATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTMBHOMY ITOJIyYEHHIO HOBBIX 3HAHUU 10 XMMHHU B COOTBETCTBUU C KU3HEHHBIMHU

MOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTSIM TpyJa B Ppa3lnyHbIX cepax mpodeccuoHanbHOM
JEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI Y4eOHOro mnpeamera «XUMHUS» Ha
YPOBHE CpeaHEro o0uiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE VIS dbopMupoBaHus MHUPOBO33pEHUS 00y4aroIuXxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAYyUYHbIE TMOHATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CcHeHupUKy METOJOB TO3HAHUA,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrUs, SBJICHUE,
IPOLECC, CUCTEMa, HAy4yHbIH (akT, NMPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble YyuyeOHblE JeWcTBUA (IIO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIE,
pEryJsTUBHBIE), oOecnieunBaromue (HOpMUPOBAHUE (PYHKIIMOHAIBHOM TPaMOTHOCTH H
COI[MAILHON KOMIIETEHIIUN 00YyUYaroIINXCs;

CHOCOOHOCTh OOYYaIOLIUXCS MCIOJIb30BaTh OCBOEHHBIE MEKIUCIHUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE yUeOHbIE ACHCTBUS B MMO3HABATEIBHOU
Y COLMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIE  PE3yNbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JI€UCTBUSIMU.

OByaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU ACHCTBUAMM:

1) 0a3oBble JJOrHYecKune JeCTBUSI:

CaMOCTOATENIBLHO (POPMYIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpUBaTh;

ONPEAENATh UEIH ACSITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIILHOCTH C MOCTABJIEHHBIMU LEJSIMHU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUU MPUEMBI JOTHYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTepHble MPU3HAKKA TMOHATUH W yCTaHABIMBAaTh WX B3aHUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUA ISl OOBSICHEHMsI OTAENbHBIX (DAaKTOB U
SIBIICHU;

BbIOMpATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(PHUKAIIMHN BEIIECTB U XUMHUYECKUX

peaxkuuu;



YCTaHABJIMBATh IPUUYNHHO-CIICJICTBEHHBIEC CBSI3U MEXTY U3YyUa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PacCyKIeHUsl (MHIYKTUBHbIE, IEAYKTUBHBIE, IO aHAJIOTUN),
BBIABJISITh 3aKOHOMEPHOCTH H TPOTUBOPEUMS B pacCMaTpPUBAECMbIX SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOYEHUS;

MIPUMEHSTh B TPOILIECCE IO3HAHUS, HUCIOJIb3YEMbIE B XHMHHU CUMBOJNYECKUE
(3HAKOBBIC) MOJIETH, MPEOOPA3OBBIBATH MOJICIBHBIC MPEIACTABICHUS — XUMHYCCKHMA
3HAK (CMMBOJI) dJeMEeHTa, XUMU4YecKast GopMya, ypaBHEHUE XUMUYECKON peakiuu —
NpU pEUICHUU Y4YEOHBIX TO3HABATEIbHBIX U MPAKTUYECKUX 3a]ay, MPUMEHSITh
Ha3BaHHbIC MOJICNIbHBIC MPEJCTABIICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJIETh OCHOBAaMHU METOJOB HAYYHOTIO TIO3HAHMSI BEIIECTB M XUMHUYECKUX
peaKkuuu;

dbopMyIMpoBaTh LU U 3a7a4M WCCIEIOBAaHUS, UCIO0JIb30BaTh MOCTABICHHbBIC U
CaMOCTOATENHEHO C(POPMYIIUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI Jis1 (DOPMUPOBAHUS TUMIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMbIX
CYXICHUU;

BJIAJICTh  HABBIKAMHU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUSL W MPOBEJICHUS
YYEHUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHHS HAOMIOJaTh 3a XOJIOM
mpoliecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro  pe3ysbrar, (OpMyIUpOBaThH
0000IIIEHNST U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHbTATOB HCCIEIOBaHMUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  MCCIEOBATEIIBCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TIPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbBHOMY TIOMCKY
METOJI0B PEIICHUS TPAKTUUECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHGOpMaLUK (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMUUYECKOTO COACpIKaHUs, CIIpaBOYHbIE TToco0us, pecypchl MHTEepHETA),
aHaJIM3UPOBATh MH(POPMALIMIO PA3IMUHBIX BUJIOB U ()OPM IIPEACTABICHUS, KPUTUUECKU

OLICHHUBATb €€ AOCTOBCPHOCTb U HCIIPOTUBOPCUNBOCTD,



(dbopMynupoBaTh 3aMPOCHl U MPUMEHATDH Pa3INYHbIE METOBI IPU MIOMCKE U 0TOOpE
uH(popMaIuu, He0OX0IUMOM /1JIsl BHITIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO THUIIA,

npuoOpeTaTh  OMNBIT  HKCIOJB30BAaHUA  HMHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUWA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMY MpeicTaBlieHrus MHGOpMAIIH
(cxembl, TpauKH, JUarpaMmbl, TaOJHUIIBI, PUCYHKH U JIPYTHE);

UCII0JIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEJCTBA MPHU padoTe ¢ XMMHUYECKOM
uHpOpMaIueit: MPUMEHSITh MEXKITpeIMETHbIE ((PU3NUECKUE U MaTeMaTUYECKUe) 3HAKU
U CUMBOJIBL, (hOpMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEJCTBA
HaIJISTHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1€/iCTBUSIMU:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMoill TeMbl B XOJ€ Juanora
W/WIM  JUCKYCCUHU, BBICKAa3bIBaTh HWJIEU, (POPMYIHPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNaTh C TMPE3EHTAlMUEd pe3yJbTaTOB IO3HABATEIbHOW JI€ATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITENIBHO WJIH COBMECTHO CO CBEPCTHUKAMM IIPU BBIIIOJHEHHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTUYECKOM pPabOThl MO MCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pealu3aluy Y4eOHOro Mpoekta U (HOpPMYIUPOBATH BBIBOIbI
[0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAaHUMN MyTEM COTJIACOBAHUS IMO3MIMI B XOJ€
o0CyXeHusI 1 0OMEHA MHEHUSMHU.

OgyaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEJBHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOK  ITO3HABATENIbHYIO
NEeSATEIbHOCTh, oOmpenensis €€ Uead M 3aJaud, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATh TMpEIaraeMblii  aqroOpuT™M  JACUCTBUN  TIpH
BBINIOJIHEHUHM  Y4YEOHBIX M  HUCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ eKTUBHBIN CrIOCO0 MX peUIeHUs ¢ YYETOM MOJIYyYeHHUs] HOBBIX 3HAaHUW O BEIIECTBaX
U XUMUYECKUX PEAKIHUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATENHbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI



10 KITIACC

[IpenmeTHBIE PE3YNIBTATHI OCBOCHMSI Kypca «OpraHnyeckast XUMHsD> OTPaKaroT:

c(OPMUPOBAHHOCTD MPEACTABICHUI 0 XUMUYECKON COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUU SIBJIEHUI IPUPO/Ibl, B GOPMUPOBAHUHN
MBILUIEHUS U KyJIbTYPbl JIHYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOMN
JUISL peUIeHHs] MPAaKTHYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/10POBBIO U IIPUPOJHON CpELE;

BJIAJICHUE CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpasi ~ BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATUS (XMMHUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, XWMHYECKAsl CBS3b,
CTpykTypHas ¢opmyna (pa3BEépHyTass W COKpallléHHas), MOJib, MOJSIpHas Macca,
MOJIIpHBIN 00BEM, YIIIEPOJHBIN CKEIET, (PyHKIMOHAJIbHAS TPYIIA, PaJuKall, U30MEpHs,
U30MEphbl, TOMOJOTMYECKHA psAl, TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOA H
a30TcoJiepKalllMe  COCAMHEHHs, MOHOMEpP, IMOJHUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ CO€IMHEHMs); TEOPHUM M 3aKOHbl (T€OpUsi CTPOEHHUs
opranndeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHS MAacCChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKMM SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallke B OCHOBE NMOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUI,
(akTOJOrMYeCKUe CBEIEHUS O CBOMCTBax, COCTaBe, MOJYy4YeHUH U O€30MaCHOM
UCIIOJIb30BaHUU BAXKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY M MPaKTUYECKOU
NesATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBJIATh XapakTE€pHbIE MPU3HAKU TOHSITHM,
YCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS IPH
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COSIMHEHMI;

C(OPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XWMHUYECKYI0 CHUMBOJIUKY JUIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaliéHHON) GopMyi
OpraHMYeCKUX BELIECTB U YPAaBHEHMI XMUMMUYECKUX PEaKIUil, U3rOTaBIMBATh MOIEIIN
MOJIEKYJ] OpPraHMYEeCKHMX BEIIECTB JUI WUIIOCTPAUUM HMX XUMHUYECKOTO H
MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHH YCTaHABIMBATh MNPUHAIJICKHOCTh H3YyYECHHBIX

OpPraHUYECKUX BEIIECTB IO UX COCTABY U CTPOCHUIO K ONMPEAeTIEHHOMY KIIAcCy/TpyIe



COCIMHEHHI  (YrJI€BOAOPOABI, KHUCIOPOA W  a30TCOAEpKAIUE  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS), JaBaTh MM Ha3BaHMUS 10 CHCTEMaTHYECKOU
HomeHknatype (IUPAC), a Takxke NpUBOAMTH TPUBHAJIBHBIE HA3BaHUS OTAEJIbHBIX
OpPraHUYECKUX BEUIECTB (ITHJIEH, MPOIWIECH, all€TWJIEH, STHWICHIVIUKOJb, TJIMLEPHH,
¢deHon, ¢dopManbaeruj, aueTanbIerusl, MypaBbUHas KHUCJIOTAa, YKCyCHas KHCJIOTa,
OJIEMHOBAsI KHCIIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, [eJlIiI03a,
TJIMIWH);

C(OPMUPOBAHHOCTh YMEHHS  OMpPENEISITh BHJbl XUMHUYECKOW CBS3H B
OpPraHUYECKUX COCAUHEHUSAX (OAUHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHMSI MPUMEHITh IMOJIOXKEHUS TEOPUU  CTPOCHHUSA
oprannueckux BemecTB A. M. byriepoBa 1y 00BsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PUZUYECKHUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MTPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BellecTB (MeTaH, 3TaH, 3TUJIEH, IPONWIEH, alleTuiIeH, OyTanueH-1,3, MmeTuinOyTaaueH-
1,3, GeH301, METaHOJ, ATaHOJ, 3TUJIEHIJIUKOJb, TIULEPHH, (EHOJI, aleTabIeru,
MypaBbUHasl U YKCyCHasl KHCIJIOTBI, IJIFOKO3a, Kpaxmal, LEJUIH0I03a, AMUHOYKCYCHas
KHCJIOTAa), WJUIFOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HHMH YPaBHEHUAMH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

C()OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKU YIJIEBOJAOPOJHOTO
coIpbs (He(Th, TPUPOAHBIA Ta3, Yroiyib), CHOCOOBI UX MEPEPadOTKU M MPAKTHUECKOE
PUMEHEHUE POIYKTOB MEpepadOoTKu;

C(OPMUPOBAHHOCTh ~YMEHUH TPOBOAUTH BBIYHUCICHUS 1O XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WM MNPOAYKTA
peaKuu Mo MU3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MCXOAHBIX BEIIECTB
WM TPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaX
HAy4YHOI'O NIO3HAHUS, UCIIOJb3YEMbIX B XUMUU MPU U3YUEHUH BEILIECTB U XMMHYECKUX
ABJIeHUI (HAONIOICHUE, U3MEPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHKE), MCIOJIb30BATh
CUCTEMHBIE XUMHUYECKHE 3HAHUS ISl IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX

CUTyalusx, CBsA3aHHbIX C BEHICCTBAMHA U UX IIPUMCHCHUCM,



c(OPMUPOBAHHOCTh YMEHHUH COOJIOJaTh NpPaBHJIA MOJIb30BAHUS XUMUYECKOU
NOoCyJI0 M J1a0OpaTOpHBIM O0OpPYJOBAHMEM, a TaKXKe TMpaBWiIa OOpallleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO BBIMOJHEHHUIO Ja0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHHMM IJIAHUPOBATh U  BBINOJHATh  XUMHUYECKUMN
HKCIIEPUMEHT (TPEBPAILEHUsI OPraHUYECKHUX BELIECTB IPH HAarpeBaHUM, MOJYyYEHHUE
ATUJIEHA U W3YYEHHE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIHNH OPraHUYECKHX BEIIECTB,
JeHaTypanus OeJIKOB MPU HArPEBaHUU, I[BETHBIE PEaKIMU OEIKOB) B COOTBETCTBHUH C
IpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpalleHUH C BEIIECTBAMH U J1a00paTOPHBIM
000pyZI0BaHUEM, TPENICTABIATh PE3YyIbTaThl XUMUYECKOTO AIKCIIEpUMEHTa B (opme
3aMKMCH YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUI U (POPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHHMH  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpeACcTBaA MacCOBOM
uHdopmaiuu, aTepHeT u apyrux);

c(hOpMUPOBAHHOCTH YMEHUU co0Jo1aTh npaBuia AKOJIOTUYECKH
1€JIeCO00PAa3HOrO MOBEIECHUS B OBITY U TPYJOBOM AESITEIBHOCTU B LIEISAX COXPaHEHUS
CBOETO 370pOBbS M OKPYKAIOIIEH MPUPOJHOM Cpenbl, OCO3HAaBATh OMNACHOCTH
BO3JICHCTBHSI HA KUBBIE OPTraHMU3Mbl ONPEACIEHHBIX OPraHUYECKUX BELIECTB, TIOHUMAs
cmpicnt  mokazatens I[I/IK, mosicHaTh Ha mpuMepax CHocoObl YMEHBIICHHS H
MPEeIOTBPAIICHUS UX BPETHOTO BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ul 00yYarolmuxcsi ¢ OrPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3[I0pPOBbS: YMEHUE
MPUMEHSTh 3HAHWS OO0 OCHOBHBIX JIOCTYIMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUTSL CIICTIBIX U CIa0O0BHUIAIINX OO0YUYaIOIMIMXCS: YMEHUE MCIOJIb30BaTh Pelibe(pHO-

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4eCKuX (OopMyIL.

11 KJIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «O011as 1 HeOpraHuYecKast XUMHUsH)

OTpaxaroT:



c(hOPMUPOBAHHOCTh  MPEACTABICHUM: O  XUMHUUYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIYM XMMHUH B MO3HAHUU SIBJICHUU MPUPO/IBI,
B (OPMHUPOBAHUM MBINUICHAS UM KYyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATBHON
IPaAaMOTHOCTH, HEOOXOAMMOM sl PEIICHHS MPaKTHUUYECKUX 3aJ1ad U SKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U IMPUPOTHOM CpeJie;

BJIaJICHUE CHUCTEMOM XUMHYECKHUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIye IMOHATHS (XUMHYCCKHMH 3JIEMEHT, aroMm, Hu3ortom, S-, p-, d-
AJICKTPOHHBIE OpOWTAId aTOMOB, HOH, MOJICKYJIa, MOJb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTEIEHb OKHUCICHHS, XUMUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpUCTANINUeCKasl peuéTka,
TUNBI  XUMHAYECKUX  pEaKIUi, PacTBOpP,  JJIEKTPOJMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs  JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM peakIuyi, XHUMHYECKOE€ pPaBHOBECHE); TCOPUM W 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON TUCCOLMAINK, iepuoanueckui 3akoH /. 1. Menaeneesa, 3akoH
COXPaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHCHUA W TMPEBPALICHUS SHEPTUU IIPU
XUMHYECKUX  pPEaKIMsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUNA SI3bIK  XUMUH,
MHPOBO33PEHUYECKNE 3HAHUA, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTA H
CUCTEMHOCTH XHUMHUUYCCKUX SIBICHUH, (PAKTOJOTHMUECKHE CBEJICHHUS O CBOMCTBAX,
coCTaBe, MOJYYCHUH W OE30MaCHOM HCIOJIb30BAHMHM BAXKHEHIIMX HEOPTraHUYECKHUX

BEILIECTB B OBITY ¥ MPAKTUYECKOM 1€ATEIbHOCTH YEJI0OBEKa,



c(OpPMUPOBAHHOCTh YMEHHUN BBISBIATh XapaKTEpHbIE TPU3HAKH TOHATHUH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX NIPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHUMHUECKYIO CHMBOJUKY JUIS
coctaBiieHUs:  (GopMyn  BEIIECTB M  ypaBHEHUH  XUMHUYECKHUX  PEAKIIHA,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ra3, yrieKuciabli ra3, aMMuak, raiéHas u3BecTb,
Heram€Hasi U3BeCTbh, IMThEBAs COJIA, MUPUT U IPYTHUE);

Cc(pOpMUPOBAHHOCTh YMEHHUH OMPEIENATh BaJCHTHOCTh U CTEHEHb OKUCICHMS
XUMHYECKHUX IJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOU CBA3H
(koBayeHTHasi, HOHHAsA, METAUIMYECKas, BOJOPOJHAs) B COEIWHEHHSX, THI
KPUCTAJUIMUECKON pPEIMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAs, MOJIEKYJIApHasi,
MOHHAas, MEeTaJUIMYECKasi), XapakTep Cpeabl B BOJIHBIX PACTBOPAX HEOPIaHUYECKUX
COCJIMHCHUI;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABINBAThH IPUHAJICKHOCTh HEOPraHUUECKUX
BELIECTB MO0 MX COCTaBY K ONpEAEIEHHOMY KJACCy/Tpymnie COeIMHEHHH (IIpOCThIe
BEIIECTBA — METAJJIbl U HEMETaJlIbl, OKCUbl, OCHOBAHUS, KUCJIOThI, aM(pOTEpHbIE
TUAPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI paCKPBIBATh CMBICI MIEproinueckoro 3akoHa Jl. 1.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOLIYI0, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3eMeHTOB 1-4 mnepuonoB Ileproanyeckoil cUCTEMBI XUMUYECKHX
atemeHnToB JI. M. MenpaeneeBa, HMCIONB3ysl TOHATUS «S-, P-, O- 3JICKTPOHHBIC
opOUTaNN», «IHEPreTUUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHYECKUX OJJIEMEHTOB M HMX COCIMHEHUH IO NEPUOJAM M TIpyIIam
[Teprnoanueckon cucTemMbl XuMruueckux 3yeMeHToB . 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIIUEXUMHUECKHE
CBOWCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOJATBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOM CBA3M MEXKIY HEOPraHWYECKHMMHU BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKHUX peaKHHﬁ;



chOpPMUPOBAHHOCTh YMEHHsS KJIACCU(PUIIUPOBATH XUMHUUYECKHE PEAKIHH I10
pa3IMYHBIM TpHU3HAKaM (YHCIy W COCTaBy PEarnpyrolnX BEIIECTB, TEIUIOBOMY
ahdexTy peakiuu, W3MEHEHUIO CTETICHEH OKHCICHHS JJIEMEHTOB, OOpaTHUMOCTH
peaKIny, Y9acTHIO KaTallu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJISATh YPAaBHEHUS PEAKINN pa3TuIHBIX
TUTIOB, TIOJTHBIC M COKpPAIIEHHBIC YpaBHEHUS PEaKkiiii HOHHOTO OOMEHA, YYHUTHIBas

YCJOBUS, IPA KOTOPBIX 3TH PEAKLMHU UIYT 10 KOHIIA;



chOPMHUPOBAHHOCTh YMEHUW TPOBOJAUTH  PEAKIMH, TOJTBEPKIAIOIIHIEC
KAUECTBEHHBIM COCTAaB pAa3IMYHBIX HEOPraHUYECKHUX BEIIECTB, pPAaClO3HABAaTh
ONBITHBIM NYTEM HOHBI, TPUCYTCTBYIOIIKME B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHUM  pacKphiBaTh  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKUUN IMOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOro OanaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
pPEaKIMK OT Pa3IUYHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PaBHOBECHUSB
3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEepU30BaTh XHUMHYECKHUE MPOIECCHI,
JIeXKalMe B OCHOBE MTPOMBIILICHHOTO MOJTYYEHHS CEPHON KUCIIOThI, aMMHAKa, a TAKKE
c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN 00 OOIMX HAyYHBIX MPUHIMIAX U
AKOJIOTUYECKUX MPOOIeMax XMMUUECKOTO TIPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh YMEHHUI TMPOBOAUTH BBIUYMCICHUS C MCIOJb30BaHUEM
MOHSITUSL «MaccoOBas J0JIs BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MpU
XUMUYECKUX PEAKIUAX, MacChl BeIIeCTBA WM O00bEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OIHOTO W3 YYACTBYIOIIMX B pPEAKIUU
BELIECTB, TEIJIOBOro 3¢ @dexkra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MpaBWjia MOJb30BAHUSI XUMUUYECKOM
MOCyJI0M ¥ J1abOpaTOpHBIM O0OpPYIOBAaHMEM, a TaKXKe TMpaBWiIa OOpaIlEHUS C
BEILIECTBAMU B COOTBETCTBMU C WHCTPYKIMSIMU TIO BBITIOJTHEHUIO JAOOPAaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHH TIUIAHUPOBAaThH ¥  BBIMOJHATH XUMHYECKUUN
AKCIIEPUMEHT (pa3yioKeHUE MEePOKCHIA BOJOPOJA B MPUCYTCTBUU KaTalaU3aTopa,
ONpeIeJICHHE CPEeAbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOPA,
BIIUSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEaKITNH, PEaKIIM HOHHOTO
oOMEHa, KayeCTBEHHbIE pPEAKIMU Ha cyib(ar-, KapOOHAT- U XJOPUI-aHUOHBI, Ha
KaTUOH aMMOHMSI, PEUICHUE IKCIEPUMEHTAIBHBIX 3aJa4 Mo Temam «MeTaiby u

«HCMeTaJ'IJ'H)I») B COOTBCTCTBHMHU C IIpaBHJIaMHM TCXHUKHU 0e3011acHOCTH Impu



oOpallleHHd C BeLEeCTBAaMU M JabOpaTOpHBIM O00O0pYyIOBaHUEM, MPEACTABIAThH
pe3yabTaThl  XMMHYECKOTO JKCHepUMEHTa B  QopMe 3alucCd  ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIINI 1 (POPMYITUPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
MHQOpPMALIMIO, TONy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MAaccCOBOIA

KOMMYHUKaIuu, IHTepHEeT U Apyrux);



chOPMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  TpaBWja  AKOJOTUYECKU
LEJIECO00PA3HOr0 MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3/JI0POBbS M OKPY)KAIOIIEH MPHUPOTHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/JCUCTBUSA Ha >KMBBIC OPTaHU3MBl ONPEACIEHHBIX BEIICCTB,
noHuMast cMbIc mokasarens [1J1K, moscHsITh Ha mpuMepax crocoObl YMEHBIICHHS
Y TIPEJ0TBPAIICHUS UX BPEAHOTO BO3JICHCTBHUS HA OPraHU3M YEIIOBEKa;

JUTSE OOYYAOIINUXCS ¢ OTPAaHUYECHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JOCTYMHBIX METOJaxX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUIS CIENBIX M CHA0OBHUIANIMX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh

penbedHO-TOUeUHYI0 cucTemMy o0o3HaueHuit JI. bpaiins 11 3anucu XuMu4ecKux

dbopmyt.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KosanuyecrBo yacos
Ne ni/m HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl KoHTpoabHbIe

Bcero paGoTe! IIpakTHyeckune padorTsl
Pa3neu 1. TeopeTruueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
11 [Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUS OPraHUYECKHUX 3 0 0

coenunenunit A. M. byrieposa

Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenensHBIC YrIIEBOIOPOIBI — AJIKAHBI 2 0 0
2.2 HenpenenbHbie yraeBogopoAbl: aJKeHbl, aIKaAUEHbI, aTKUHbI 6 0 1
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
2.4 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 1 0
Hroro mo paszneny 13
Paznen 3. Kuciopoacoaepixammue opranndeckKue coenHeHust
3.1 Crupter. @enon 3 0 0
3.2 Anbnernasl. Kap6oHoBbie kucaoThl. Ci0KHbIE 3(UPHI 7 0 1
3.3 VraeBoanl 3 1 0
Hroro no paszneny 13

Pasznen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus




4.1 AMuHBI. AMUHOKUCIOTHL. benku 3
Utoro no pazneny 3
Pasjneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KN1ACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanue pa3aesioB 1 TeM nudpoBbIe
Ne i/ P Kontpoasnbie | IIpakTHueckue (1uucpp )
NMPOrpamMMbI Bceero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
Pa3nen 1. TeopeTruueckue 0CHOBbI XUMUH
Crtpoenue aromoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3
sneMenToB . 1. Menaeneera
12 CrtpoeHnue BemecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE PEaAKIHH 6 1 1
Wroro mo pazneny 13
Pazgen 2. Heopranuyeckasi XuMus
2.1 Meramisl
2.2 Hemetanmnet 1
23 CBs13b HEOPTaHUYECKUX H OPTaHUICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Paznen 3. XuMus 1 JKU3Hb
3.1 XUMHA U )KU3HDb 4
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
JlaTa
KosmuecTBo yacos H3yqeHus
Ne n/m | Tema ypoka
Beero Konrpousbnsie | IIpakTuyeckue
padoThI padoThI
1 IIpenMer opraHuyYeCcKO XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1
5 Teopus crpoenus oprannueckux coequHenuit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
3 IIpencraBnenue o knaccuukauy opraHuyeckux BemecTB. Homenknatypa 1
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM PsIT 1
5 Mertan 1 3TaH — NpPOCTENIINE TPEACTABUTEIN AJTKAHOB 1
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U IPONUIEH — MPOCTEHMIINE IPEICTaBUTENIN AIKEHOB 1
8 [IpakTnueckas padora Ne 1. «IlonyyeHue 3TuieHa U U3y4EHUE €ro 1 1
CBOMCTB»
9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. Ioxyuyenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHUECKUN Psijl. 1
AlneTuieH — NpOCTENIINN TPEACTaBUTEND AJIKUHOB
11 Beruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIAH 1
12 Apensl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD apeHOB 1




I'eneTnyeckas CBA3b YrJI€CBOAOPOAOB, HPUHAMJICKAIIUX K Pa3JIMIHbIM

13
KJlaccam

14 [TpupogHBIE HCTOYHUKH YTIEBOJOPOOB: IPUPOIHBII ra3 U MOIyTHbIE
HedTsIHBIE Ta3bl, HEPTH U MPOIYKTHI €€ epepadboTKu

15 [TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: IIPHUPOHBIN I'a3 U MOITYTHHIC
He(TsHBIE ra3bl, HePTh U MPOIYKTHI €€ epepadoTKU

16 KonTtponbHas pabota no pazeny «YTIeBog0pOab»

17 [TpenenbHBIE OAHOATOMHBIE CITUPTHI: METAHOJI M 3TaHOJ. Bomopoanas
CBSI3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIUICPUH

19 ®deHoII: CTpOCHUE MOJIEKYIIBI, PU3NYECKHE U XUMHUECKUE CBOMCTBA,
IpUMEHEHHE

20 Anpaeruapl: GOpMaIbACTUI U alleTATBICTHT. ATICTOH

21 OHOOCHOBHEBIE TIpe/IeNTbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS
yKCYCHast

22 ITpakTryeckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBD»

23 CreapuHOBast M OJIEMHOBASI KUCIIOTHI, KaK MPEJACTAaBUTEIHN BBICIIINX
KapOOHOBBIX KHCIIOT

24 MBpbli1a Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, X MOOIIee JieiicTBre

o5 CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponus
CIIOKHBIX 3(hpHUpOB

26 XKupsl: ruaponus, npuMeHeHne, OnoIOTHUecKasi poJib )KUPOB

97 VYraeBojpsl: cocTaB, Kiaccudukanus. Baxxueimue npencraBurenu:
TIII0K03a, PPyKTO3a, caxaposa

28 Kpaxmain u niemunosno3a Kak mpHpOTHBIE TOJIUMEPEI




29 KontponsHas padora no pazaeny «Kuciopocoaepxamme opraHudecKue 1 1
COEJIMHEHU S
30 AMUWHBI: METHJIAMUH U aHWJIMH 1
31 AMHHOKHCIIOTHI KaK aM(pOTEepPHBIC OPTAaHUUYECKUE COSTUHCHHUS, UX 1
Ouosoruueckoe 3Hadenue. [lentuab
32 benku kak npupoiHbIe BEICOKOMOJIEKYJISIPHBIE COEUHEHUS 1
33 OcHOBHBIE OHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX CO€TMHEHUM 1
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUH. 1
[InacTmaccel, Kayuyykd, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 2
11 KNIACC
KosmuecTBo yacos DJIeKTPOHHbBIE
Ne Hara nudpossbie
Tema ypoka Konrpoabubie | IIpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 XUMHUYECKUH d7IEMEHT. ATOM. DIIEKTPOHHAS 1
KOH(UTYpaIusi aTOMOB
Ilepuoanueckuii 3akoH u [lepuonnueckas
5 crucTemMa XMMUYeCKuXx anemMeHToB /1. U. 1

MenieneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHEN CTPOCHUS AaTOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMUYCCKHX DJIEMCHTOB U UX COSIUHCHHM 10
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux 3yemenToB [[.M. Mengeneesa B
Pa3BUTHU HAYKU

Crpoenue BemecTsa. XUMUYECKasi CBA3b, €€
BUJIbl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BogopoaHas cBsa3b

BajeHTHOCTB. DIEKTPOOTPHLIATEIIBHOCTb.
Crenenp okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIe ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1s1 BelecTBa B pacTBOpPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JINYHBIX
KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUS MACCHI BELIECTB; 3aKOH
COXPaHEHHs U NPEBPAILECHUS DHEPIUH IIPU
XUMUYECKHUX PEAKLMAX

CkopocTb peakiun. OOpaTuMble peakny.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padbora Ne 1. «BnusHue
pa3IM4YHBIX PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

OnekTponuTrdeckas nucconuanus. [lonarue
0 BoJiopoiHOM mnokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUYECKUX BEILECTB

12

OKHCINATENBHO-BOCCTAHOBUTENBHBIE
peakuuu. [TonsaTre 00 anexrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

KontponbHas paboTa mo pazneny
((TCOpCTI/I‘-IGCKI/Ie OCHOBBI XUMHUN»

14

Mertamibl, ux nonoxxenue B [lepuoanueckoit
cHUCTeME XMMUYeCKux annemMeHToB /1. U.
MemnpeneeBa 1 0COOEHHOCTH CTPOESHHUS
atomoB. O0mue pu3nIecKue CBOMCTBa
METaJJIOB




15

CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUH PAJT
HaIPsHKEHUN METaJlIOB

16

XHUMHUYECKHE CBOICTBA BaXKHEHIIINX
METaJUIOB (HaTpU, Kaaui, KaJIbIIMI, MarHUH,
AIIOMUHUI) U UX COEIMHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18

XuMHYeCKHE CBOMCTBA ITMHKA, JKeJIe3a M UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
«Mertamib"

20

Hemeramibl, uX MOJI0KEHHUE B
[Teprnonnueckol CHCTEME XMMUYECKUX
anemenToB /I. 1. Menjaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nuecKkre CBOMCTBa HEMETAIIIOB.
AJI0TpONHS HEMETAJUIOB (Ha IpUMEpE
KHCTIOpoJia, cephl, (hocdopa u yriaepoa)

22

XHUMH4YECKUE CBOWCTBA FAJIOTE€HOB, CEPBI U X
COCIMHEHUN

23

XuMuYecKue CBOMCTBa a30Ta, (hocodpa u ux
COEqUHEHNN

24

XHUMHUYECKUE CBOKCTBA YIIIEpO1a, KPEMHUS U
AX COeINHEHUH

25

[IprMeHeHrne Ba)KHENIITUX HEMETAJIIOB U UX
COCIMHEHUN

26

O0001eHne 1 cucTeMaTH3alysa 3HaH!i 110




TeMme «HemeTamnel». Belaucinenus mno
YpPaBHEHUSIM XUMUYECKUX PEAKLIUNA U
TEPMOXUMHUYECKUE PACUETHI

[IpaxTuueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME 1
"Hemetasl"»

08 KonTponbhas padora mo remam «MeTaibh» 1
u «Hemeramnsn»

29 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1
Heopranudeckune n opraHn4eckre OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHUE U

30 OpraHuvecKre COeJMHEHNs. | eHeTnuecKast 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponb xumun B o6ecriedeHnH SKOIOTHIECKOM,

31 SHEPreTUYeCKON U MUIEBOI OE30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[TpencraBienus 06 oOLIMX HAYYHBIX

32 IIPUHIIAIIAX ITPOMBIIIIEHHOTO [TOJIy4YEHUs 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MHpE BEUIECTB U MaTEPHAIIOB

34 XuMHS U 310pOBBE YETIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

[TPOIT'PAMME




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus, 10 xmace/ 'abpuensia O.C., OctpoymoB WN.I'., Cmankos C.A.,
AxkmmonepHoe oouiectBo «M3aarenbetBo «IIpocBemienne»

» Xumus, 11 xnacc/ I'abpuensia O.C., OO1ecTBoO ¢ OrpaHM4YeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBerieHue»

[Tepuoauyeckas cucreMa xumudeckux snemenToB /.M. MenneneeBa, Tabiuiia

pacTBOPHUMOCTH, SHCKTpOXI/IMI/I‘-IeCKI/Iﬁ pAa HAIPSZKCHUA MCTAJIJIOB

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



