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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XxuMumM Ha ypOBHE CPEIHEr0 00IIero oopazoBanus pa3padoTaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepaiuny, TpedoBaHU K pe3ylibTaTaM OCBOeHUs (henepaibHON
oOpasoBaTenbHOM IporpaMMbl cpegHero odmiero oopazosanus (OOIT COO), npeacrasieHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOoM ctangapte COO, ¢ yuérom Konnenuuu npenoaaBanus yaeOHOTo npeaMera «XuMHs» B
o0pa3oBaTeabHbIX Opranu3anusax Poccuiickoit @enepanyy, peaau3yonmx OCHOBHbIE 00pa30BaTENbHbIE IPOrpaMMBbl, U
OCHOBHBIX MOJ0keHu «CtpaTeruu pa3BuTus Bocnutanus B Poccuiickoit deneparuu Ha nepuoa 1o 2025 roga» (Pacnopsixenue
[IpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOI0B K pa3zpabOTKe MPOrpaMMBbI 110 XUMHH, K OTPECIICHUIO OOIIEH CTpaTerui 00y4eHHsI, BOCIIUTAHUS U PA3BUTHS
o0ydJaromuxcs cpeacTBamMu yueOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIM KOHIIECTITYaIbHbIC
nosioxkenust @I'OC COO o B3auMo00yCIOBIEHHOCTH LI€TIEH, COIepKaHusl, PE3yJIbTaTOB 00yUeHUs U TpeOOBaHUI K YPOBHIO
MOJIFOTOBKHU BBIITYCKHUKOB.

XHUMHYECKOe 00pa3oBaHUe, IMOJTy4aeMOe BBIITYCKHUKAMU 00IIe00pa30oBaTeIbHOM OpraHU3aIliy, BISETCS HEOThEMIIEMOM YacThIO
ux o0pazoBaHHOCTU. OHO CIIYKUT 3aBEPIIAIOIINM 3TANIOM peaIn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIITUX IIEIIOCTHOM CHCTEME XMMUYECKOro 00pa3oBaHus. DTH IIEHHOCTH KacaroTCs MTO3HAHUS 3aKOHOB MPUPOJIBI,
dhopMupoBaHUS MUPOBO33PEHUS U 001N KYJIbTYPhI UEJIOBEKA, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO M IPUPOHOM cpene. Peanusyercs xumudeckoe oopazoBaHrue 00yqaronuxcs Ha YpOBHE CPEIHETO 00IIero
o0pa3zoBaHUs CpeCTBaMU y4eOHOTr0 IpeaMeTa «XUMUs», CoAepKaHue U MTOCTPOCHUE KOTOPOT'O OINpe/eeHbI B IPOrpaMMe 1o
XUMUHU ¢ YUETOM crienu(PUKU HAYKU XUMUH, €€ 3HAaUCHUS B O3HAHUU MPUPOJIbl U B MATEPHUATBHOM )KM3HU O0OIIECTBA, a TAKKE C
y4ETOM OOIIUX I1eJIeH U IPUHITUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro 00IIero 0opa3oBaHus B
Poccuiickon ®enepanumu.

XuMus Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 pOJib B COBPEMEHHOM IIUBUIIM3AIMH, B CO3IaHUU HOBOM Oa3bl
MaTepHabHON KyIbTyphl. OHa BHOCHT CBOM BKJIAJ B (POPMUPOBAHNE PAIMOHATHHOTO HAYYHOTO MBINIIJICHUS, B CO3/ITaHUE
L[EI0CTHOTO IIPE/ICTABICHUS 00 OKpPYKAIOIIEM MUpPE KaK O €IMHCTBE MPUPOJIbI U YeTIOBEKa, KOTOpoe GOpMUPYETCS B XUMHUU Ha



OCHOBC ITOHUMAaHHUs BCIISCCTBCHHOI'O COCTaBa OKPYIKAOMICTO MHUPA, OCO3HAHUA B3aMMOCBA3HU MCKAY CTPOCHUCM BCHICCTB, UX
CBOMCTBaMH ¥ BO3MOKHBIMHU 00JIACTIMU IMPUMCHCHH.

TecHo B3aMMOAEHCTBYS C IPYTMMU €CTECTBEHHBIMU HAyKaMH, XUMHS CTalla HEOThEMJIEMON YaCThIO MUPOBOM KYJIBTYPHI,
HEO0OXOIMMbBIM YCIIOBUEM YCIEIIHOTO TPY/A U dKU3HU KaXKJ10ro wieHa oomecTBa. CoBpeMEeHHAasi XUMUS KaK HayKa
co3HJIaTeNbHas, KaKk HayKa BHICOKMX TEXHOJIOTHI HAIpaBlieHa Ha pElIeHHE TTI00aIbHBIX MPOOIEM YCTOWYUBOTO Pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, YHEPTETUUECKOM, MUIIEBOM, IKOJIOTMUECKOM 0€30MaCHOCTH U OXPaHbI 3/I0POBbS.

B cooTBercTBUU ¢ OOIMIMMU IEISAMH M IPUHITMIIAMH CPETHEr0 o0Iero oopa3oBaHus cojaepkanue npeamera «Xumus» (10-11
KJIACChI, 0a30BBIN YPOBEHb N3YUYEHUST) OPUESHTUPOBAHO MPEUMYIIIECTBEHHO HA OOMIEKYIbTYPHYIO MMOATOTOBKY 00 YJarOIINXCS,
HEOOXOIUMYIO UM ISl BRIPAOOTKH MHUPOBO33PEHUCCKUX OPUEHTUPOB, YCIICIITHOTO BKIIFOUCHUS B )KM3Hb COLIMYMA, IMPOIOJIKCHHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapistomuMy npeaMera «XUMUs» SIBISIIOTCs 0a30BbIe Kypchl — «Oprannyeckas XumMus» U «O0111as 1 HeopraHudeckast
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0230BOM HAYKH: CUCTEMA 3HAHU 11O
HEOPraHUYEeCKON XUMHH (C BKJIIFOUEHHEM 3HAHUN U3 0011Ie XUMUK) U OpraHnuecKoi XuMuu. @opMUpoBaHUE TAHHON CUCTEMBI
3HAHUU MPU U3YUYEHUHU MPEIMETa 00ECIEUNBAET BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX
MOHATUH, 3aKOHOB Y TEOPUU XUMUMU.

CrtpykTypa comepxanusi KypcoB — «Oprannyeckas xuMus» u «OO011as 1 HeopraHudeckas XuMus» cpopMHUpOBaHa B IIporpaMme
110 XMMUU Ha OCHOBE CUCTEMHOI'0 MOAX0/a K U3YYEHHUI0 yueOHOro MaTepuaiia u 00ycioBJIeHa HCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha OMPEEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHM4eCcKOi XMMUHU BEIIECTBA PACCMATPHUBAIOTCS
Ha YPOBHE KIJIACCUYECKON TEOPUH CTPOEHHUS OPraHUYECKUX COCMHEHH, a TAKKE Ha YPOBHE CTEPEOXUMHUYECKHUX U IIEKTPOHHBIX
MpEACTABIICHU O CTpoeHUU BellecTB. CBefieHus: 00 M3y4aeMbIX B Kypce BEIleCTBax JAl0TCs B Pa3BUTUU — OT YIJIEBOJIOPOJIOB J10
CJIOHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHUI. B Kypce oprannueckoil XuMuu ojy4aroT pa3BuTHe c(HhOpMUPOBAHHbBIE Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus MEPBOHAYAIbHBIC MPECTABICHUS O XUMUYECKON CBSI3H, KIaCCU(DUKAIIMOHHBIX
MIPU3HAKAX BEILIECTB, 3aBUCHMOCTH CBOMCTB BEUIECTB OT UX CTPOECHUS, O XUMUUYECKOU PEAKIIUU.



[Tox HOBBIM yTJIOM 3peHHS B TipeaMeTe «XuMus» 6a30BOro YpOBHS paccMaTPUBACTCS M3YUYCHHBIN HA YPOBHE OCHOBHOT'O OOIIIETO
o0pa3oBaHUs TEOPETUUSCKUI MaTeprall U (DAKTOJIOTHISCKHUE CBEJICHHUS O BEIIECTBAX U XUMHUUYECKOM peakiuu. Tak, B 4aCTHOCTH,
B Kypce «O01ias 1 HeopraHudeckass XMMHUs» 00y4JaromuMcs IMPEA0CTaBIISIETCS BO3MOXKHOCTh 0CO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA ¢ OOIIETEOPETHUECKIX U METOIOJIOTUIECKUX TTO3UITNH, TITy0Ke TOHATh UCTOPUIECKOE N3MECHECHHE
(GyHKIUH 3TOro 3aK0HA — OT 0000IIaroIIeH 10 OOBACHSIONIEH U MTPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEUINX BELIECTBAX, X COCTABE, CTPOEHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XUMHUYECKHUX
pEaKUUsIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs JomonHsAeTcs B kKypcax 10 u 11 kiraccoB aneMeHTaMu ColiepKaHus,
MMEIOIIMMHU KYJTbTYPOJIOTHYECKUN U IPUKIATHON XapaKTep. DTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUH C
JIPYTUMHU HayKaMU, pacKpbIBalOT €€ poJib B MO3HABATEIHHON U MPAKTUYECKON ACSITEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUIECCKUX MPUIOKCHUN XUMHUH, TTIOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH
OCMBICIIMBATh UH(POPMAITUIO U IPUMEHSTH €€ JJIsl TOMOJIHCHUS 3HAHUM, PEIICHUSI UHTEIJIEKTYaIbHBIX U AKCIIEPUMEHTATbHBIX
MCCIIEOBAaTENbCKUX 3a/1a4. B 11enom copeprkanne yaeOHOro npeaMera « XuMus» TaHHOTO YPOBHS U3YYCHHS] OPUEHTUPOBAHO Ha
dhopmupoBaHue y 00y4arommxcsi MUPOBO33PEHUECKON OCHOBBI JIJ1s MOHUMaHUsT Qri1ocoCKUX UeH, TaKMX Kak: MaTepUaTbHOE
€MHCTBO HEOPTaHMYECKOI'0 U OPTraHUYECKOr0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM,
MO3HABAEMOCTb MPUPOHBIX SBJICHUN MTyTEM SKCIIEPUMEHTA U PELIECHUs IPOTUBOPEUNI MEX1y HOBBIMU (PaKTaMu U
TEOPETUUECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTMYECKUX MPOOJIeM, a TaK»Ke polIeM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B nuiane pemienus 3aja4 BOCOUTAHUS, PA3BUTHS U COLMAIM3AIIMH 00Y4arOIIUXCs PUHATHIE TPOrPaMMOi 110 XUMUU TOIXObI K
OIPEAEIICHUIO COJIEPKaHUs M IOCTPOESHUS MpeIMeTa MPeayCMaTpUBAIOT (POPMUPOBAHUE YHUBEPCATBHBIX YU€OHBIX JEUCTBUA,
UMEIONINX 0a30BO€ 3HAUCHHE JUISl PA3TUYHBIX BUJOB JEATEINBHOCTH: PEIIeHHs MPo0sieM, OUCKa, aHainu3a 1 00paboTKu
MH(pOpMaIU, HEOOXOIUMBIX Il IPUOOPETEHUS OIBITA IPAKTUYECKON U UCCIIE0BATENBCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEeH
Ba)KHOE MECTO B MIO3HAHUM XUMUHU.

B nmpakTtuke npenogaBaHus XMMUU KaK HA YPOBHE OCHOBHOI'O 00ILIEr0 0Opa30oBaHus, TaK U HA YPOBHE CPETHETO OOIIEro
00pa30BaHuUsl, TP ONPECICHUN COJIEPKATENbHON XapaKTEPUCTUKH LTI n3ydeHHsI PEAMETa HallpaBJIeHUEM NIEPBOCTENEHHON
3HAYMMOCTH TPAJULIMOHHO MPU3HAETCS (POPMUPOBAHME OCHOB XMMUYECKON HAYKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,



IIPAKTUYECKOM AEATEIbHOCTH YEI0BEKA U KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOUKHU 3PEHHS
TaKOW MOJAXO0J K ONPEIEIICHUIO LIEJIeH U3yUYEeHHs TIPEAMETA SABIIAECTCS BIIOJIHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMU IESIMU U3Y4YeHHs npeaMera «Xumus» Ha 6azoBom ypoBHe (10 —11 xJ1.) sBistroTCs:

o (opmMupoBaHHE CHCTEMbl XUMUYECKUX 3HAHWN KaK BayKHEHIIIEH COCTaBIAIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B
OCHOBE KOTOPOH JIXKAT KIIIOUEBbIC MOHATHUSA, (yHAAMEHTAIbHbIEC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE S3bIKA HAYKH,
YCBOEHHE U IOHUMAaHUE CYIIHOCTH JIOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOr0 XapaKkTepa, O3HAKOMIICHUE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUSI;

« (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XUMUYECKUX PEaKIUil,
HEOOXOAMMBIX JIJIsl NPUOOPETEHNsI YMEHUI OPUEHTUPOBATHCSA B MUPE BEILIECTB U XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B
[IpUPOAE, B IPAKTUYECKOU U IOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U OOBSICHEHHEM XUMHYECKOIr0 SKCIIEPUMEHTA,
cOOJII0/IEHUEM TTpaBuII 0€30MaCHOI0 OOpaIeHus C BEIIECTBAMHU.

Hapsny c aTum, coneprkaTenbHasi XapakTEPUCTUKA 1IEJIEH U 3a/1a4 U3yYEHHUs MPEeIMETa B IPOrpaMMe MO XMMUU YTOYHEHA U
CKOPPEKTHPOBaHA B COOTBETCTBUHU C HOBBIMH IIPUOPUTETAMHU B CHCTEME CpeAHero oduiero oopazopanus. CeroaHs B
NPEroaBaHUK XUMHUH B OOJIbLICH CTENEeHU OTAAETCs MPEANOUYTEHNE IPAKTUUECKO KOMIIOHEHTE CO/lep KaHMsl 00ydeHMs,
OpPUEHTHUPOBAHHOM Ha MOATOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHONM OpraHU3alliy, BJIaJICIOIIEr0 HE HA0OPOM 3HAHUM, a
(GyHKIIMOHATBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMHU aKTUBHOTO MOJIYY€HUS 3HAHUN U TIPUMEHEHUS UX B PEalbHOM
YKU3HU U pEIICHUS MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ aTUM IMIpHU U3YYCHHUU IIPCAMCTA «XUMHUS» JOMHUHHUPYIOIICC 3HAUYCHHUC HpI/IO6p€TaI'OT TaKHuC LCJIN MU 3aJa4H, KaK:

ajanTaius 00y4JarImuXcs K YCIOBUSAM AUHAMUYHO Pa3BUBAIOUIErocs Mupa, GOpMHUPOBAHNE UHTEIEKTYaJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM,;



dbopMupoOBaHUE Y 00YUJAIOIMIUXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETCHIINN ), UMEIONNX YHUBEPCATHLHOE 3HAUCHUE JIJIS
Pa3TUYHBIX BUJOB JIEATEILHOCTH: PeIlieHUs MpobeM, ToUcKa, aHaliu3a U o0paboTku nHpopMaIuu, HEOOXOAUMBIX JIJIs
MIPUOOPETCHHMS OIBITA ACITCIILHOCTH, KOTOpask 3aHUMAET BaYKHOE MECTO B MTO3HAHWN XMMUH, a TAKXKE JIJIST OIICHKHU C TIO3UITUH
AKOJIOTUYECKOM 0€30MMacCHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMUYECKHUX MTPOIIECCOB HA OPTraHU3M YEJIOBEKa U MPHUPOTHYIO

Cpeay,

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYaJIbHbBIX U TBOPUECKUX CIIOCOOHOCTEN 00YYarOIIMXCA: CIIOCOOHOCTH
CaMOCTOSITEILHO IPUOOpPETAaTh HOBBIE 3HAHUSI IO XUMHH B COOTBETCTBUM C )KM3HEHHBIMHU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA M aHalIM3a Y4eOHOM U Hay4YHO-TIOMYJ I pHON nH(popManuu
XUMHUUYECKOT'0 COAEPKAHUS;

dhopmMupoBaHUEe U Pa3BUTHUE Y 00YUAIOIINXCS ACCOITUATUBHOTO U JIOTUYECKOr0 MBIILJICHUsI, HAOJII0aTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXO/IUMbI, B YACTHOCTH, MPH MJIAHUPOBAHUU U POBEACHUN XUMUUYECKOT O SKCIIEPUMEHTA;

BOCITUTaHUE y 00yUaromuxcsl yOeKIEHHOCTH B TYMAaHUCTUYECKOM HAMPABIICHHOCTH XUMHUH, €€ BaXKHON POJIH B PEIICHUN
rJI00AJIBHBIX MPOOJIEM PAIMOHATIBHOTO MTPUPOONOIB30BaHMS, OMOJIHEHUS SHEPTETUUECKUX PECYPCOB U COXpaHEHUS
MIPUPOJIHOTO PABHOBECHSI, OCO3ZHAHUSI HEOOXOIUMOCTH OEPEKHOI0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3I0POBBIO, a TAKIKE
MPUOOPETEHUS OIbITa UCTIOIb30BAHUS TOMYYCHHBIX 3HAHUN ISl IPUHATHS TPAMOTHBIX PEIICHUHN B CUTYaIIUSIX, CBSI3aHHBIX C
XUMHYECKUMU SIBICHUSIMH.

B yueOHOM 1u1aHe cpeHero ooiiero oopa3zoBaHus npeaMer « XuMus» 0a30BOro ypoBHS BXOJMT B COCTaB MPEAMETHON 00J1acTu
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHD.

OO611ee 9nCiI0 YacoB, OTBEAEHHBIX SISl U3YUYCHUS XUMUHU, HA 0a30BOM YPOBHE CPETHEr0 00IIIero 00pa3oBaHus, COCTABISIET 68
yacoB: B 10 kiacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 yaca (1 yac B Hezieno).



COAEPKAHUE OBYUEHUSA

10 KUIIACC

OPI'AHUYECKAS XUMUS

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUM

[Ipenmer oprannyeckoi XuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B TIOJYYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus
CTpOEHUsI OpraHudeckux coequuenuii A. M. bytiepoBa, e€ ocHOBHBIE Mo0KeHus. CTpyKTypHbIe (POPMYITbl OPraHUYECKUX
BeIIECTB. ['oMoorus, uzomepusi. XUMHUYECKasi CBS3b B OPTraHUYECKUX COSAMHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o knaccupukanuu OpraHudeckux BemiecTs. HoMeHknaTypa opraHm4eckux COeMHEHUM (cucTeMaTuyeckas) u
TPUBUAJIbHBIE HA3BAHUS BAXKHEUIIINX MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3YUCHHSI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIJICHHE ¢ 00pa3I[aMu OpraHUYECKUX BEIIECTB U
MaTepuajiaMHi Ha UX OCHOBE, MOJICTTUPOBAHNE MOJIEKYJI OpraHUYECKUX BEIIECTB, HAOJIOCHUE U OMIMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB TIO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB NP HarpeBaHuU (TUTaBJICHHUE, OOYTIIMBAaHUE U TOPCHHE).

Yraesoaopoabl

AJKaHBI: COCTAaB ¥ CTPOEHUE, TOMOJIOTUYECKHM psisl. MeTaH U 3TaH — IPOCTEHIITNE TPEICTABUTEN ATKAHOB: (PU3UYECKHUE U
XUMHUYECKHE CBOMCTBA (peaKIuu 3aMeIlEeHUs U TOPEHNUs), HAaXOXKJACHUE B IPUPOJIE, MTOTYyYECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUHU pAa. OTHIIECH U IMPOIINIICH — HpOCTCﬁHIH@ NpEACTAaBUTCIIN AJIKCHOB! (1)I/ISI/I‘ICCKI/IC nu
XUMHYECKHUE CBOMCTBA (peaKI_II/II/I THAPUPOBAHMSA, I'AJIOTCHUPOBAHUS, TUAPATAINN, OKUCICHHA U HOJ'H/IMepI/ISaHI/II/I), IMOJIYUYCHHUC U
IMPUMCHCHHC.

Ankanuensl: Oyraauen-1,3 u meTunoyraaues-1,3: ctpoeHue, BaKHEHIIINE XUMHUUECKUE CBOMCTBA (PeaKIus MOJIMMEPHU3ALIHH).
[TonyueHre CHUHTETUYECKOTO KayuyyKa U PEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTUYECKHUH psll. AETHUIIEH — IPOCTEUIINI IPEICTaBUTENb AIKMHOB: COCTAaB,
CTpoeHHe, (PU3NYeCKrue 1 XUMUYECKHE CBOMCTBA (peaklMK TUIPUPOBAHUS, TaJJOTCHUPOBAHUS, TUAPATALIH, TOPEHUS ), TOIyYeHHE
Y IIPUMEHEHUE.

Apenbl. benson: coctas, cTpoeHue, Gpu3nueckrue 1 XMMUYECKHE CBOMCTBA (Peakluy raJloreHUPOBaHMS U HUTPOBAHUA),
HOJTY4YeHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue, Qusuieckue u Xumuieckue ceoucmea (peakyuu 2aio2enuposanus u
HUMpo8anus), noayuenue u npumerenue. TOKCUUHOCTb apeHOB. ['eHeTnYecKas CBsi3b MEXY YIJIEBOAOPOIaMHU,
MPUHAAJIEKAIIUMEI K Pa3IUYHbIM KJIaCCaAM.

[TpuponHbie HCTOUHUKH YTIeBOIOpoaoB. [Ipupoausii ra3 u momytHeie HedTaHbIe ra3bl. Hed1h 1 e€ npoucxoxaenune. CrnocoOsl
nepepadoTKu He(TU: TIePErOHKa, KPEKUHT (TEPMUYECKUN, KaTATUTUYECKUil), Tupoiu3. [IpomykTel mepepaboTku HEPTH, KX
MPUMEHEHUE B TPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroyib U MPOIYKTHI €ro NepepadoTKu.

OKCHepUMEHTAJIbHbIE METO/Ibl U3YUYEHHMSI BEIIECTB M MX MPEBPAILCHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu IIacTMAcC, KaydyyKOB U
pe3unbl, kosekuun «Hed1b» 1 «Yronby, MoaenupoBaHue MOJIEKYJ YIJIEBOAOPOIOB U raJIOr€HONPOU3BOIHbBIX, IPOBEICHUE
PAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnnle 3agaun.

Brruuciaenus no YpPaBHCHHIO XUMHUYECKOM pE€aKkunun (MaCCBI, O6’béMa, KOJIMYECTBA HCXOJHOI'O BCHICCTBA UJIM ITPOAYKTA PCAKIIUH
I10 U3BCCTHBIM MAcCCC, O6’BéMy, KOJIMICCTBY OAHOI'O M3 MCXOJHBIX BCHICCTB WJIX IMPOAYKTOB peaKHI/II/I).

Kncnopoz{conepmamne OpPraHnvYeCKMue COCAMHCHUA

[IpenenpHBIEC OTHOATOMHBIC CITUPTHI. METaHOII M 3TAHOJ: CTPOCHUE, (DU3NUSCKHE M XUMHUYCSCKHE CBOMCTBA (PEaKIuu C
aKTUBHBIMHU METaJUIaMU, FaJIoT€HOBOI0POIaMH, TOPEHKE), TPUMEHEHUE. BOIOpOAHBIE CBSI3M MEXAY MOJICKYJIaMH CITUPTOB.
JlelicTBE METAHOJIAa U 3TAHOJIA HA OPTaHU3M YEIOBEKA.



MHoroaToMHbI€ CIUPTHI. DTUJIECHIJIMKOJb U TJIMLUEPUH: CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOEHCTBUE CO
LIEJIOYHBIMHA METaJUIAMH, KAYECTBEHHAs! PEAKLIMs HA MHOTOaTOMHBIE CIIUPTHI). [leficTBHE Ha opraHu3M uenoBeka. [Ipumenenue
[JIMLEPUHA U YTUJICHTJIUKOJIS.

deHo: CTPOECHHE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKUE CBOMCTBA. TokcHYHOCTh PeHona. [Ipumenenue gpenona.

Anbneruisl U kemonst. Dopmanbaerui, aleTaibAerul: CTpoeHue, pu3nueckue 1 XuMUYeCcKrue CBOMCTBA (PeakiMi OKUCTICHUS U
BOCCTaHOBJICHUS, KAUECTBEHHbBIC PEAKIIMH ), TIOJIYUYCHHUE U TIPUMEHEHHUE.

OHOOCHOBHBIE MPEIEIbHBIC KApOOHOBBIE KUCIOTHL. MypaBbiHAsl U YKCYCHASI KUCIOTHI: CTpOEHUE, (U3HUUECKUE U XUMUYECKHE
CBOICTBA (CBOICTBA, OOIIME /IJIs KJIacca KUCIIOT, peakuus drepuduKanumn), noiydyenrue u npumenenue. CreapuHoBas U
OJICMHOBAs KMCJIOTHI KaK MPEACTABUTEINN BBICIIUX KapOOHOBBIX KUCIOT. Mblla KaKk COIM BBICIIUX KAPOOHOBBIX KUCIOT, UX
MOIOILIEE JIECTBUE.

CrnosxHble 2pupbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uponu3 cnoxubix 3gupoB. Kupsl. ['uaponus xupos. [Ipumenenue
XKUPOB. bruojornueckas poJib >KHUPOB.

VYraeBoabl: cocTaB, Kiaaccuukaius yriaeBoaoB (MOHO-, IU- U oiaucaxapuasl). [J1roko3a — npocTennii MOHOCaxapul:
O0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, PH3NUYECKUE U XMMHUECKHE CBOMCTBA (B3auMozciicTBue ¢ ruapokcumom meau(1l),
OKHCJIEHHE aMMHUAYHBIM PacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE, OPOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IE,
npuMeHeHue, Ononorudeckas poib. @orocuuTe3. OpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemittono3a kak npupoaHsie noauMepsl. CTpoeHre Kpaxmaiia v 1ejit0i03bl. duznueckue 1 XuMU4YeCcKUue CBOMCTBA
Kpaxmaina (TUAPOIIN3, KAYEeCTBEHHAs! PEaKlUs C UOI0M).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHMSI BEIIECTB U UX MPEBPAIlleHUI: MpOBeeHUE, HAOMI0IEHUE U OMTMCaHNE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJTHOATOMHBIX CIIUPTOB (OKUCIEHHUE 3TAHOJIA OKCUIOM
meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIeCTBUE TiHIepuHa ¢ ThuapokcuaoM menu(1l)), anbaerunoB (okucieHue



aMMua4dHbIM pacTBopoM okcuja cepedpa(l) u runpoxcuaom menu(Il), B3aumoneiicTBue Kkpaxmasna ¢ HOJI0M), IPOBEAEHUE
MPAKTUYECKON pabOThI: CBOWMCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérunlie 3amaun.

Brruncrienus mo ypaBHEHHIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WU MPOAYKTa PEaKIIuU
10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOT'O M3 MUCXOIHBIX BEIIECTB WU MPOJYKTOB PEAKIINH ).

A3zoTcozepkane OpraHu4eckue COeIMHEHHUS.

AMHUHOKHCIOTBI KaK an)OTeprIe OpraHUYCCKUEC COCINHCHMU. du3nyecKre U XMMHUYECKME CBOMCTBA AaMUHOKHUCIIOT (Ha IMpuMeEpe
FJII/II_[I/IHa). buonorudeckoe 3HaueHNE aMUHOKHUCIIOT. HCHTI/II[I)I.

benku kak npupoaHbIe BBICOKOMOJIEKYIJIApHbIE coeinHeHus. [lepBruyHasi, BTOpUYHas U TPETHUYHAs CTPYKTypa OEIIKOB.
XHUMHUYECKHUE CBOMCTBA OENIKOB: TMUAPOIN3, ACHATYpalUsl, KAUECTBEHHbIE PEaKIUU Ha OETKHU.

DKCIepUMEHTAJIbHBIE METO/Ibl U3yUEHHUSI BEIIECTB U MX MPEBPAICHUN: HAOIIOIEHUE U ONMUCaHUE JEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalusi OEIKOB NMPU HATPEBAHUU, IIBETHBIE PEAKIIUU OEJIKOB.

BbicokoMouiekyJIsipHbIE COeTMHEHUS

OCHOBHbI€ MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb
MOJIMMEPU3ALINH, CPEIHSS MOJIEKYIsipHas Macca. OCHOBHBIE METObl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUMN —
MOJIMMEPU3ALUS U OJIUKOHICHCALIHS.

DKCHEepUMEHTAIbHBIE METO/Ibl U3YUYEHHMSI BEIIECTB U UX MPEBPAILCHHI: 03HAKOMIIEHHE ¢ 00pa3laMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

MG)KHPGIIMGTHLIG CBJ3H.



Peanu3anys MeXTpeIMETHBIX CBA3EM IPU U3YUEHUN OPTaHMYECKOM XUMUH B 10 Kitacce OCyIIECTBISETCS YePE3 UCIIOIb30BAHUE
KaK OOILMX €CTECTBEHHO-HAYUHBIX MOHITHUM, TaK U NOHATUH, SIBISIOIIKUXCS CUCTEMHBIMH JIJIs1 OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TTOHATHS: SIBJICHUE, HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUsl, aHAJIN3, CUHTE3, KJlacCU(pUKAIIUS,
MEePUOANYHOCTh, HAOJIIOJICHUE, U3BMEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

®duznka: MaTepusi, IHEPTHUSI, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUUYECKUI YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBA, (PU3NUYECKHE BETUYMHBI U €AUHUIBI X U3MEPEHUS.

Bbuonorus: kierka, opranusm, 6uocgepa, 0OMEH BeIIeCTB B OpraHusme, (poTocuHTe3, OMOIOrnYeCKH aKTUBHBIE BEIIECTBA
(Oenku, yrneBoabl, KUPbI, GEPMEHTHI).

["eorpadusi: MuHepabl, TOPHBIC TTOPOBI, TTOJIE3HBIC UCKOMIAEMbIE, TOIIUBO, PECYPCHI.

TexHomorus: IMUOICBBLIC IPOAYKTBI, OCHOBBI PAlIMOHAIIBHOI'O ITUTAHWA, MOIOIIKUC CPCACTBA, JICKAPCTBCHHLIC H KOCMCTHUYCCKUC
IIpcrapaTbl, MaTCPHUAJIbl U3 UCKYCCTBCHHBIX 1 CUHTCTHYCCKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA
Teopernueckue 0CHOBbI XUMHH

XUMHUYECKHUH 351IeMeHT. ATOM. Sapo aToma, U30TOMNbL. DIIEKTPOHHAsE 0007104YKa. DHEPreTUYeCKue ypOBHU, TOAYPOBHU. ATOMHBIE
opOutaimy, s-, p-, d- anemenTsl. OCOOEHHOCTH pacpEICTICHHS MIEKTPOHOB IO OPOUTAIISIM B aTOMAaX JICMEHTOB MEPBBIX YETHIPEX
MEePUOI0B. DJIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuoanueckuii 3akoH u [lepronnueckas cucrema xumudeckux 3aeMenToB J[. . MenneneeBa. CBsi3b NEPUONYECKOTO 3aKOHA
u [lepuonnueckoit cuctembl XUMAYECKHX 31eMeHTOB J[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHU S ATOMOB.



3aKOHOMepHOCTI/I W3MEHEHHMS CBOMCTB XMMHUUECKHUX DJIEMECHTOB U 06p33yeMBIX MMM IIPOCTBIX U CJIOKHBIX BCIICCTB I10 I'PYIIIIaM A
IICpruoaaM. 3HaucHHUE IICPUOANYICCKOI'O 3dKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBA3b. BUIIbI XUMHUUYECKOM CBA3M (KOBaJEHTHAs HEMOJISIPHAS U MOJIApHAs, HOHHas,
MeTainyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM XMMHUYECKOM CBsI3U (OOMEHHBIN U JOHOPHO-AKIEIITOPHBIN).
Bonopoanast cBs3b. BajieHTHOCTB. DJeKTpoOTpULIATENIbHOCTh. CTeneHb OKUCTeHUsI. IOHbI: KATHOHBI M aHUOHBI.

BeI]_[eCTBa MOJICKYJIAPHOI'O U HCMOJICKYJISIPHOI'O CTPOCHHA. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTBA. Tunbl KpUCTATNIMYCCKHUX
pGIHéTOK. 3aBHCUMOCTh CBOMCTBaA BCHICCTB OT THUIIA KpHCT&HHH‘IGCKOﬁ pGHIéTKI/I.

[Ionstue o AUCIICPCHBIX CUCTCMAX. HctunHbIC 1 KOJUIOUOHBIC paACTBOPLI. MaccoBas A0JI1 BEIIECTBA B paCTBOPC.

KJ'IaCCI/I(bI/IKaIII/I}I HCOPTaHNYICCKUX COCHHHCHHﬁ. HOMGHKJIaTypa HCOPTaHNYCCKHX BCUICCTB. ['enernueckas CBsI3b
HCOPraHN4YCCKHX BCIICCTB, IIPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas peakius. Knaccupukanus XMMHUYECKUX pEaKIMil B HEOPTaHUYECKOW U OpraHUYECKON XUMHH. 3aKOH COXPaHEHU S
MAaccChl BEILIECTB, 3aKOH COXPAaHEHUS U IIPEBPALLECHUS SHEPTUH IIPU XUMUYECKUX PEaKIHIX.

CkopocTh peakinu, €€ 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. OOpaTUMBbIe peakiu. XUMHUEeCkoe paBHOBecHue. DaKTopHl,
BIIMSIFOIIME HA COCTOSIHME XUMUYECKOro paBHoBecus. [Ipunuun Jle [larensbe.

OnekTponauTnyeckas gucconuanus. CuiibHbIE U cladbie 3JeKTpoauThl. Cpeia BOAHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpaJibHasl, IET0YHAs.

OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC PCAKIIUM.

DKCrHepUMEHTANIbHBIE METO/IbI U3YUYEHHMsI BEIIECTB U UX MpeBpalleHuil: neMoncTpaius Tabnun «lleproauyeckas cucrema
xumuyeckux aeMmeHToB J[. V1. MenaeneeBay, uayueHue Mojeeil KpUCTAITHYECKUX PEIIETOK, HAOIIOICHUE U ONMCAHUE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3yIoKeHHE MEPOKCHIa BOAOPO/Ia B MPUCYTCTBUU KaTaanu3aTopa, OnpeeicHue



Cpelbl paCTBOPOB BEILIECTB C OMOIIBIO YHUBEPCATIBHOIO MHANKATOPA, PEAKIIMM MOHHOTO 0OMEHA), MPOBEICHUE TPAKTUIECKOM
paboTel «BrnusHue pa3nuyHbix (AaKTOPOB HA CKOPOCTh XUMHUUECKOW pEaKIHm.

Pacuérunlie 3amaun.

Pacuérnl 1o YPaBHCHUAM XUMHNYCCKHX peaKHHﬁ, B TOM YHCJIC TCPMOXUMHNYCCKHUC pvaéTbI, paC‘-IéTI)I C UCIIOJIBb30BaAHHUECM IIOHATHA
«MaccoBasd JOJIs1 BEIICCTBa».

Heopranuuyeckasi Xumust

Hewmeramnel. [Tonoxenue HemeramioB B [lepuoanueckoit cucreme xumuieckux snemMentoB . . MenneneeBa 1 0cOO€HHOCTH
CTpOCHHS aTOMOB. DU3HUECKHUE CBOMCTBA HEMETAIOB. AJTOTPOITHS HEMETAJUIOB (Ha MpUMeEpPe KUCIIOpoia, cephl, pocdopa u

yrieposa).

XHUMHUYECKHE CBOMCTBA BaXXHEHIIIMX HEMETAJUIOB (TraJIOr€HOB, CEPhI, a30Ta, pocopa, yriaepojaa u KpEMHUsI) U UX COSAMHEHUIN
(OKCHI0B, KMCIIOPOACOIEPKAILIUX KHCIOT, BOJOPOAHBIX COCIUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COETUHECHU .

Mertamel. [lonoxxenune meramios B [lepuoandeckoii cucreme xumudeckux snemeHToB [[. Y. MenneneeBa. OcobeHHOCTH
CTPOEHUS ANEKTPOHHBIX 000JI04€K aTOMOB MeTasuioB. O0uMe gpuznyeckue cBoicTBa MeTayiioB. CIilaBbl METAIIJIOB.
DIIEKTPOXUMHUUYECKUI P HANIPSYKEHUN METAJIIOB.

XUMUYECKHE CBONCTBA BaXKHEHUIITUX METAJUIOB (HATPH, Kaaui, KaJIbIIUi, MarHui, alTlOMUHUN, IIMHK, XPOM, KEJI€30, ME/b) U UX
COCITUHCHUH.

O6HII/I€ CITOCOOBI IMOJIYUCHUS MCTAJIJIOB. HpI/IMeHGHI/IG MCTAJIJIOB B 6LITy N TCXHHUKC.



9KCHepI/IMeHTaJ'IBHBIC MCTO/JIbI U3YUYCHUS BCIICCTB N UX HpeBpameHHﬁ: N3Yy4YCHHC KOJIJICKIUH «Metanisl u CIIJIaBbI», O6p&3HOB
HCMCTAJJIOB, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4, Ha6J'IIOI[eHI/Ie " OIMNCAHHUC JCMOHCTPAIIMOHHBIX U J'Ia60paTOpHI>IX OIIBITOB
(BSaHMOﬂeﬁCTBHC I'maApoOKCUaa aJIFOMHUHUA C paCTBOpaMU KUCJIOT U IIIGJ'IO‘ICI\/'I, Ka4CCTBCHHLIC PCAKIIMH Ha KaTHUOHLI MeTaJ'IJ'IOB).

Pacuérnnle 3agaun.

PacuéThl Macchl BelecTBa Wik 00bEMa Ira30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UIU 00BEMY OJTHOTO U3
YYaCTBYIOIIHMX B PEAKIIUU BEIIECTB, pacYEThl MAcChl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITU OJTHO U3
BELIECTB UMEET TPUMECH.

X¥MHUA 4 KU3Hb

Poinp xuMuu B obecrnieueHun G)KOJ'IOFI/I‘ICCKOI\/'I, 3H€pF€TH‘{CCKOﬁ 141 HHHICBOﬁ 6630HaCHOCTI/I, pa3BUTHUU MCAHUIINHEI. Ilonstue o
HAaYYHBIX MCTOAAaX IMO3HAHUA BEIICCTB 1 XUMHWYCCKHUX peaKuHﬁ.

HpeI[CTaBJ'ICHI/IH 00 O6I]_II/IX HAaYYHBIX INPpUHIOUIIAX ITPOMBIINIJICHHOI'O IMOJYYCHMA Ba)KHEUIITUX BCIICCTB.

UYenoBek B MUPE BEIIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE MATEPUAIIbI, KPACKH,
CTEKJI0, KepaMHKa, MaTepUaIbl JIJIsl JJIEKTPOHUKH, HAHOMATEPHAaJIbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

XUMUS U 3I0pOBbE YETIOBEKA: MPaBUJIa UCIIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, paBuiia 0€30MacHOr0 UCIIOJIb30BAHUS
npenapaToB OLITOBOM XUMUH B MTOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIe CBSI3H.

Peanuzanys MeXnpeaMeTHbIX CBA3EH IPU U3yUYE€HUN O0IIEl 1 HEOpraHM4eckoil XuMuHu B 11 Kiacce ocylecTBIsIeTcs yepes
UCIIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX IOHATUHN, TaK U MOHATHUMH, SABISIOIIUXCS CUCTEMHBIMU ISl OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.



OO01uue ecTecCTBEHHO-HAYUYHbIE MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPUSsl, aHalIu3, CUHTE3, KiacCupuKanus,
MIePUOUYIHOCTh, HAOFOACHUE, SKCIICPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHE, SIBJICHHUC.

dusuKa: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PAAMOAKTUBHOCTh, MOJIEKYJIa,
AHEPIreTUYECKUM YPOBEHD, BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA, PU3NUECKUE BEIMUUHBI U €TUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kinerka, opranusm, 3KocucTema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OPTaHU3ME.
["eorpadusi: MuHepabl, TOPHBIEC TTOPOJIBI, TTOJIE3HBIC UCKOTIAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XumMmuuecKas IMPOMBIIIJIICHHOCTb, MCTAJUIYPI'HsA, IIPOU3BOACTBO CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03SMCTBEHHOE
IMPpOU3BOACTBO, IMMIICBAA ITPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘{CCKaSI IMPOMBIINIJICHHOCTD, ITPOU3BOJCTBO KOCMCTUUCCKUX IIPCIIapPaATOB,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPUAJIIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTh, HAHOTCXHOJIOI'UH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O XUMHWHN HA FA30BOM YPOBHE CPE/ITHEI'O
OBILIEI'O OBPA3OBAHNMA

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS 00YYArOIIMMUCS IPOrPaMM CpeHEro o01iero oopa3oBaHus
(JIMYHOCTHBIM, METANPEIMETHBIM U HpeIMETHBIM). HayuHO-MeTo[uuecKoil OCHOBOM 7151 pa3paOOTKH MIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHHUS MPOTPaMM CPEIHETO O0IIEro 00pa30BaHUs SBISIETCS CUCTEMHO-/1EATETbHOCTHBIN MOAXOI.



B cooTBeTCTBUU ¢ CUCTEMHO-IESITEILHOCTHBIM MOAXO0A0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEIMETa «XUMUS
Ha YpOBHE CPEIHET0 0011ero o0pa3oBaHus BIJICJICHBI CISAYIOIINE COCTABIISIONIUE:

OCO3HaHHC O6y‘-IaIOHII/IMI/IC$I pOCCHﬁCKOﬁ FpaH(HaHCKOfI HACHTUYIHOCTHU — I'OTOBHOCTHU K CaMOPa3BUTHUIO, CAMOCTOATCIIBHOCTU U
CaMOOIIPpEACIICHUIO,

HaIn4ue MOTHBAIlUH K O6y‘ICHI/HO;

IeJICHAITPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHIA TUUHOCTH Ha OCHOBE KJIIOUYCBBIX [ICHHOCTSH M MCTOPUUCCKHUX TPATUIIHI
0a30BOI HAYKH XUMUU;

TOTOBHOCTB M CITOCOOHOCTD 06yqafom1/1xc;1 PYKOBOACTBOBATLCA B CBOEH ACATCIIbHOCTH ICHHOCTHO-CMBICJIOBBIMHU YCTAaHOBKAaMMH,
MnpucymunumMu HGHOCTHOﬁ CHUCTCMC XUMHUYCCKOI'O O6paBOBaHI/IfI;

HaJIN4YKUC MMPABOCO3HAHHA AKOJIOTMYECKOU KYJIBbTYPHBI U CIIOCOOHOCTH CTaBUTH HCJIN U CTPOUTDH KNU3HCHHBIC I1JIAHBI.

JIM4HOCTHBIC PE3YIbTAThl OCBOCHHA IIPCAMCTA «XUMUS» JOCTUI'alOTCsI B €AUHCTBC y‘lC6H0ﬁ 1 BOCIUTATEIbHOMU ACATCIIBHOCTU B
COOTBCTCTBUHU C TYMAHUCTUICCKUMHU, COHUOKYJIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU U NACATIaMU pOCCHﬁCKOFO
Ir'paxKaaHCKOro O6HI€CTB3, IIPUHATBIMU B O6HICCTBC HOpMaMH U IIpaBUJIaMHU ITOBCICHHA, CHOCO6CTBYIOIHI/IMI/I mponeccam
CaMOITIO3HAaHHsA, CAMOPA3BUTHA U HPAaBCTBCHHOI'O CTAHOBJICHUSA JINYHOCTHU o6yqa}om1/1xc;1.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MIpeAMETa «XUMHUSI» OTpakaroT COPMUPOBAHHOCTh OMbITA MO3HABATEIHLHON 1
MPAKTHYECKOMN JAeATEILHOCTH 00YUYarOIIMXCS 110 peaiu3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .
OCO3HAHHUS O0YYArONTUMHKCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, yBaKEHHUS K 3aKOHY U IMPaBOTIOPSJIKY;

MMpCaACTABJICHUA O COINAJIbHBIX HOPpMax M IIpaBUJIaX MCKINYHOCTHBIX OTHOILICHUH B KOJIJIICKTHUBC,



TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIbHOCTHU IIPU CO3AaHUHN y‘-IC6HBIX IMPOCKTOB, PCHICHUN y‘-Ie6HBIX H ITO3HaBaTCJIbHBIX
3a1a4, BBIMIOJHCHHUH XUMHUYICCKUX SKCIICPUMCHTOB;,

CITOCOOHOCTH IMMTOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTYMEHTBI IPYTrUX IPH aHATU3€ PAa3IMYHBIX BUJIOB
y4eOHOM J1eATEIbHOCTH;

2) IaTPHOTHUYECKOI0 BOCTIMTAHMA
LIEHHOCTHOT'O OTHOLIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEYECTBEHHOW XUMUH;

YBaAXXCHH: K ITPOICCCY TBOPUCCTBA B obnacTu TCOPUHN U MPAKTHICCKOI'O0 IPUMCHCHUA XUMHUH, OCO3HAHWA TOI'O, YTO JOCTHKCHUA
HayKH €CTb PC3YyJIbTAaT MJINTCIbHBIX Hﬁ6J’IIO,Z[€HPIfI, KPOIIOTIUMBBIX SKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOAHHOI'O TPpyAda y‘{éHBIX n
IMPAaKTHUKOB,

MHTEpeca U MO3HaBaTEJIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEAYIONIEM aHAIN3€ HH(POPMAIIMU O MIEPEIOBBIX JOCTHKCHUSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:
HPaBCTBEHHOI'O CO3HAHUS, STUUECKOr0 OBEJCHUS;

CIIOCOOHOCTH OOCHHMBATb CUTYyalluH, CBA3AHHBIC C XUMHWYCCKHUMU SABJICHUAMU, U IIPUHUMATh OCO3HAHHBIC PCIICHMA,
OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATH CBOE MOBEAEHUE U MTOCTYNKU CBOMX TOBAPHILEHN C MTO3ULIMI HPABCTBEHHBIX U MMPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX ITOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:



MOHUMAaHUS HEHHOCTEN 3J0pOBOro 1 0€30MacHoOro oopasa kKM3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHHSI K COOCTBEHHOMY
$u3nYecKOMyY U IICUXUYECKOMY 37J0POBbIO;

cOOJTI0IeHUs TTpaBmiI 0€30MaCHOT0 0OpaIeHus C BEIIECTBAMU B OBITY, TOBCEAHEBHOM KU3HU U B TPYAOBOU JESTEIHHOCTH;

MOHUMAaHUS [EHHOCTH MPABWI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO TTOBEICHHS B CUTYAIIHSIX, YTPOXKAIOIINX
310POBBIO U )KU3HU JIFOJIEW;

OCO3HAHUS MOCIEACTBUI U HEMPUSATUS BPEIHBIX TPUBBIYEK (YIOTPEOJCHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHUS);
5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON EATEIbHOCTH, OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U
APYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE Y4aCTHE B PEIICHUU NPAKTUYECKUX 3a7a4 COLMAIbHON HAIPABIEHHOCTH (B paMKaxX CBOEro KJjacca,
IKOJIbI);

MHTEpeca K IPAKTUYECKOMY U3yUYEHHUIO MPOPECCUil pa3IMdyHOro pojia, B TOM YKCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUN
110 XUMUHU;

YBAXKEHUS K TPYAY, JIFOAAM TPYJla U pe3yibTaraM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTIbHOU TPAEKTOPUH 00pa3oBaHus, Oyayiiei MpoPeccuu u peaan3aiuu
COOCTBEHHBIX JKH3HEHHBIX TJIAHOB ¢ YIETOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB M MOTPEOHOCTEH
00111eCTBA;

6) 7K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IEIECO00Pa3HOr0 OTHOIICHHSI K TIPUPO/IC, KaK NCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;



MMOHUMAHMUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHUSA SKOHOMHUUECKUX MTPOIIECCOB HA COCTOSTHUE MPUPOTHON U
COLMAIIBHOM CPENBI;

OCO3HaHUSI HEOOXOANMOCTH UCTIOIb30BaHUS TOCTHKEHUN XUMUU JJIs1 PELLIEHUS] BOIIPOCOB PALIMOHAIIBHOTO
MPUPOAOIIOIH30BAHNUS;

AKTUBHOI'O HENPUATHS ACHUCTBUM, IPUHOCIIMX BPE OKPYKAIOILIEW IPUPOIHON Cpee, YMEHUs IIPOrHO3UPOBATh
HEeOJIaronpUATHBIE KOJOTHUECKHE MOCIIEACTBUS IPEIPUHUMAEMBIX AEMCTBUNA U MPEJOTBPAIIATh UX;

HaJIMYMS PA3BUTOIO YKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKOMN KYJIbTYphI, ONbITA JEATEIIbHOCTH SKOJIOTUUECKOM
HaIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU B MO3HABATEILHON, KOMMYHHUKATUBHOM U COLMAJIBHON MPAKTHUKE,
CIIOCOOHOCTHU U YMEHUSI aKTUBHO ITPOTUBOCTOSITH UIE0JIOTUU XeMo(hoOuu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHUS:
c(hopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKY;

MOHWMaHUS CHEU(PUKNA XUMHUU KaK HAYKH, OCO3HAHUS €€ posiu B (POpMHUPOBAHUH PALIIOHATBHOI'O HAYYHOT'O MBIIILJICHUS,
CO3J1aHUU 1IEJIOCTHOI'O PEJCTaBICHUs 00 OKPYXKalOIIeM MUPE KaK O €JMHCTBE NPUPObI U YETIOBEKA, B IOZHAHUU IPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUuH Npo0JieM COXPaHEeHHs IPUPOIHOIO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTU XUMUH JIJIi COBPEMEHHOM [IUBUIU3AIMU: B €€ T'YMaHUCTUYECKOW HAMPABICHHOCTH U
BaYKHOU POJIA B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YeJIOBEUYECTBA — ChIPHEBOM, IHEPTeTUUECKOM, MUIIEBON 1 AKOJIOTUUECKON O€30MaCHOCTH, B PA3BUTHU MEIUIIMHbBI, 00ECTICYCHU N
YCIIOBHM YCIIEITHOTO TPY/Ia U SKOJIOTHIECKH KOM(DOPTHOM KU3HH KAXKIOT0 WICHA 00IIeCTBa;

eCTeCTBeHHO-Hay‘IHOﬁ rpaMOTHOCTU: TIOHUMAaHUA CYIITHOCTH MCTOAOB ITIO3HAHUA, NUCIIOJIb3YEMbIX B CCTCCTBCHHBIX HAayKaX,
CITOCOOHOCTH HCIIOJIb30BATh MMOJIYy4aCMbIC 3HAHWA JIA aHAJIN3a U 00BSICHCHUS SIBJICHUM OKPYZKaromiero Mupa U nmpoucxoIsaiux B
HEM HSMCHCHHﬁ, YMCHUS ACIaTh 000CHOBaHHBIC 3aKJIFOUYCHUSI HA OCHOBE Hay4YHBIX CI)aKTOB U UMCHOIMUXCA JaHHBIX C LICJIBIO
IMOJYUYCHUSA NOCTOBCPHBIX BBIBOA OB,



CIIOCOOHOCTH CaMOCTOSITEILHO HMCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JJIsL pCHICHWA HpO6JICM B PCAJIbHBIX KU3HCHHBIX CUTYalUAX,
HHTCpPCCa K ITIO3HAHWUTIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUH 1O
XUMHHU B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM TPy/Ia B pa3IMYHBIX chepax mpodecCruoHAIbHON NesTETHbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeTaHpC,Z[MGTHBIC PE3YyJIbTaThl OCBOCHUS y‘IC6HOFO npeameTa «XUMHUS» HA YPOBHEC CPpCOAHCTO O6HI€FO 06p330BaHI/IH BKJIIOYAroOT:

3HAYMMBIE I (POPMUPOBAHKS MUPOBO33PEHUS O0YUAIOIINXCS MEKIUCIUTUTUHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHBIE
MOHSTHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIEU(DUKY METOI0B MO3HAHMUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, DHEPT U, SIBJICHHUE, MPOIIECC, CUCTeMa, HAYYHBIN (DAKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUsl, UCCIIeIOBaHUE, HAOIIOJIEHHE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUe);

YHUBEpCaJIbHbIE yueOHbIE 1eCTBUS (MIO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), 0OecrieunBatonue GopMHUpOBaHUE
(GyHKIIMOHATBHONW TPAMOTHOCTH M COLIMATIEHOM KOMITETEHIIMHN 00YyYaroIINXCs;

CIIOCOOHOCTh O0YYArOITUXCS MCIIOIB30BaTh OCBOSHHBIC MEKIUCIIMIUIMHAPHBIC, MEPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCAIILHBIC
y4ueOHbIC JICUCTBUS B O3HABATEILHON M COLIMAIBHOM MPAKTUKE.

MeTaHpCHMeTHBIC PE3YIbTAaThl OTPAXKAIOT OBJIAACHNC YHHUBCPCAJIbHBIMU y‘IC6HBIMI/I IMO3HABATCIIbHBIMHU, KOMMYHUKAaTHBHBIMU U
PEryJIITUBHBIMHA I[CﬁCTBI/IHMPI.

Osjaaenue YHUBEPCAJIBLHBIMHA y‘leﬁHbIMI/I MO3HABATEJIbHBIMH A€HICTBUSIMH:



1) 6a30Bble JIOrHYecKHe JAeicTBUS:
CaMOCTOSITEILHO (POPMYIIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OIIPCACIIATh LHEJIN ACATCIBbHOCTH, 3aJaBas IapaMCTPbl U KPUTCPUU UX JOCTHIKCHUA, COOTHOCHUTD PE3YJIbTAThl ACATCIBHOCTH C
IIOCTAaBJICHHBIMHU LCIISIMH,

HCIIOJIB30BATh IIpU OCBOCHHUU 3HAHMUU HpI/IéMBI JIOTHYCCKOI'O MBIIMIJICHUA — BBIACIIATD XaPAaKTCPHBIC IIPU3HAKHU TIOHATUHN U
YCTaHaBJIMBATb X B3aMMOCBA3b, NCIIOJIb30BATh COOTBCTCTBYIOIIUEC ITOHATHUS JJIs 00BSICHEHHS OTACIBbHBIX (l)aKTOB u HBHGHHfI;

BBI6I/IpaTB OCHOBAHUS U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCHICCTB U XUMHUYCCKHUX peaKHI/Iﬁ;
yYCTaHaBJINBAThb MPUYNHHO-CICACTBCHHBIC CBA3HU MCIKAY U3YUACMBbIMU SIBJICHUSAMMU,

CTPOUTD JIOTHYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPECYUA B
pacCMaTpuBaCMBbIX SBJICHHUAX, (I)OpMy.HI/IpOBaTI) BBIBOABI U 3aKJIIOUYCHUA,

INPUMEHATH B MPOLIECCE MO3HAHMUS, UCTIOIb3yEeMbIE€ B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, IPe0OPa30BbIBATh MOJEIbHBIC
MPEICTABICHUS — XUMUYECKUH 3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (hopMyJsia, ypaBHEHHE XUMUYECKON peakuu — Npu
peleHn y4eOHbIX TO3HABATEIbHBIX U MPAKTUUECKUX 3a]a4, IPUMEHATh Ha3BaHHbIC MOJICJIbHBIE MPEACTABICHUS ISl BBISBICHUS
XapaKTEePHBIX IPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBUA:
BJIaJIETh OCHOBAMH METO0B HAyYHOT'O MO3HAHUSI BEIIECTB M XUMUYECKUX PEAKIIUi;

(bopMyIMpOBaTh LIETU U 33]]a4 UCCIIEIOBAHUS, UCIIOJIb30BAaTh MOCTABIIEHHBIE U CAMOCTOSATEIHHO CPOPMYIUPOBAHHBIE BOIPOCHI
B KQ4e€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBHI I (POPMUPOBAHKS THITOTE3HI TIO MMPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX
CYXICHU;



BJIAJICTh HABBIKAMHU CAMOCTOSTEIILHOTO TIAHUPOBAHMSI M TIPOBEJCHUST YICHUYECKHUX YKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUS
HaOJIIOAATh 32 XOJI0M IMPOIlECcca, CAMOCTOSTENBHO MTPOTHO3UPOBATh €r0 Pe3yabTar, (HOpMYIUPOBATH OOOOIIEHUS U BHIBOIBI
OTHOCHTEJIHLHO JOCTOBEPHOCTH PE3YJITATOB MCCIIEIOBAHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O TIPOJICIIAaHHON padoTe;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHCHOB&T@HBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH, IIPOABIIATH CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOATCIIbHOMY IMOUCKY MCTOHAOB PCHICHUA ITPAKTUYCCKUX 3a/la4d, IPUMCHCHUIO PA3JIMYHBIX MCTOLO0B ITO3HAHMA.

3) paboTa ¢ nndpopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX WH(GOPMAINH (HAYIHO-TIOMYJISIpHAS TUTEPAaTypa XUMHUECKOTO COJIEP>KaHUS,
CIpaBOYHBIE MMOCOOUS, pecypchl HTepHeTa), aHaNU3upOBaTh HHGOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MpeICTaBICHUS,
KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUYNBOCTH;

(hopMyIHpPOBATH 3aNIPOCKHI U PUMEHSTH PAa3IMYHBIE METOBI IIPU TIOUCKE U 0TOOpe MHMOPMAITUH, HEOOXOIUMOM ISt
BBITIOJTHEHUSI YUEOHBIX 3a/1a4 OMPEeIEHHOTO THUIIA;

HpI/IO6p€TaTB OIIBIT UCIIOJIB30BaHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUM U Pa3JIUYHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BHIOMPATh ONTUMAJIbHYIO (pOopMy IpeacTaBieHus nHpopManuu (cXeMsl, rpaduKy, JuarpaMmbl, TaOJULBL,
PUCYHKH U JIPYTHE);

MCITIOJIb30BATh HAYYHBIH SI3BIK B KAYECTBE CPEJCTBA MPHU pabOTE ¢ XUMUIECKON MHPOPMAIIHECH: IPUMEHSITh MEXKITPEIMETHBIC
(pu3nueckre U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYITbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh 1 HpCO6p330BI:IBaTI> 3HAKOBO-CUMBOJJINYCCKUC CPCACTBA HATI'TIATHOCTH.
OB.JIaI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMHZ

3a1aBaTb BOIIPOCHI 110 CYIICCTBY 06CY)KI[3€MOI>1 TCMBI B XO0A€ AHAaJIoTra /M AUCKYCCHH, BBICKA3bIBATh UIICH, @OpMYﬂHpOB&TB
CBOH IPCIJIOKCHUA OTHOCHUTCIbHO BBINTIOJIHCHUA HpGI[JIO)KGHHOfI 3agadu,



BBICTYTIATh C MPE3CHTALMEN PE3YyIbTATOB O3HABATENBHOM JEATENBHOCTH, MOJYYEHHBIX CAMOCTOSTEIIbHO WM COBMECTHO CO
CBEPCTHUKAMH IPHU BHITIOJTHEHUN XUMUYECKOT O IKCIIEPUMEHTA, IPAKTUIECKON padOThI MO0 UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peajn3alui ya4eOHOro mpoekTa u (OpMyJIMPOBATh BBEIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MTyTEM
COTJIACOBAHUS TIO3UIUI B X0/1¢ 00CYKICHHSI 1 OOMEHA MHEHUSIMH.

OBy1aieHUe YHUBEPCAJIbLHBIMH PEryJsiITUBHBIMY 1eiCTBUSIMU:

CaMOCTOSITEIILHO IUIAHUPOBATh U OCYIIECTBIISITh CBOKO TIO3HABATEIBHYIO AEATEIBHOCTD, ONPEEiss € LENIH U 3a/1a4H,
KOHTPOJIMPOBAThH U 11O MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAIaraeMblil aIropuT™ JEMCTBUM ITPH BBIITOJHEHUU YUEOHBIX U
MCCIIEIOBATENbCKUX 3aa4, BEIOMpaTh Hanbosee 3h(HeKTHBHBINA CIOCO0 WX pelIeHUs ¢ y4ETOM MOTyUYeHUsI HOBBIX 3HAHUH O
BELIECTBAX U XUMHUYECKHUX PEAKLHAX; OCYLIECTBIATH CAMOKOHTPOJIb CBOEH JEATENILHOCTY HA OCHOBE CaMOaHaIN3a U
CaMOOIIEHKH.

HNPEJMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «Oprannueckas XuMuUs» 0TpakatoT:c(pOPMUPOBAHHOCTH MPECTABICHUH O
XUMHYECKOU COCTABIISIIOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBJICHUW NPUPOJIBL, B
(hopMUPOBAHUU MBIIJICHUS U KYJIBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBLHON IPAaMOTHOCTH, HEOOXOAUMOM ISl PEILICHUS
MPAKTUYECKUX 33/1a4 U SKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MMPUPOAHON Cpelie;BIaJCHUE CUCTEMOM
XUMHUYECKUX 3HAHUHN, KOTOpasi BKIIOYAET: OCHOBOMOJIATAIONNE TOHITHS (XUMUYECKHUM 2JIEMEHT, aTOM, JIEKTPOHHAs 000J109Ka
aToma, MOJIEKYJia, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIbBHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas ¢hopmyiia (pa3BEpHyTas U
COKpaIll€HHAs ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKeNeT, (PYHKIIMOHATbHAS TPYIITA, PaJIUKal, U30MEpus,
M30MEPBI, TOMOJIOTUYECKUN PSl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHUs CTPOEHHUS OPTraHUYECKUX BeliecTB A. M.
bytnepoBa, 3ak0H cOXpaHEHUs MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHMS,
JieXKaIniue B OCHOBE MOHUMAaHUs MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTONOrHYECKUe CBEJICHHS O CBOMCTBAX,



cocTaBe, MOJIy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUN BAXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN NESITENbHOCTH
YeJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATD XaPAKTCPHBIC IIPU3HAKHU HOHHTHﬁ, YCTaHaBJINBATh UX B3dUMOCBA3b, UCIIOJIIB30BATh
COOTBCTCTBYIOIIHC IMTOHATHSA ITPHU OIMMCAHNUN COCTaBa, CTPOCHUA U npeBpameHHﬁ OpPraHUYCCKUX COCHHHCHHﬁ;

c(hOpMUPOBAHHOCTb YMEHHUI UCITOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIS COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaEHHOI) (POpMYIT OpraHUYECKUX BEIIECTB U YPABHEHU XUMUYECKUX PEAKIIN, N3TOTABIMBATH MOJIETTH
MOJIEKYJI OPraHUYECKHUX BEIIECTB JJISl MIUTFOCTPALMU UX XUMUYECKOT0 U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIIMBATH MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K
OIpeAeIEHHOMY KJIacCy/rpymnine coequHeHnH (YriieBO10pObl, KUCIOPO U a30TCOAEpKAINE COTUHEHMS,
BBICOKOMOJIEKYJISIPHbIE COSIMHEHMST ), TaBaTh UM Ha3BaHuUs 1o cuctremarudeckoit HomeHkiarype (IUPAC), a Taxxe npuBOAUTH
TPUBHAIbHBIC HA3BAHUS OT/ICIbHBIX OPTaHUYECKUX BEILECTB (3THICH, MPONUJIEH, alleTUIICH, STUJIEHTJIMKOJIb, TJIULEPUH, (DEHO,
dbopmanbaeru, aleraibAeTul, MypaBbHHASI KUCJIOTa, YKCYCHAs! KUCIIOTa, OJICMHOBAs KUCJI0Ta, CTEApUHOBAsT KUCIIOTA, TIIFOK03a,
bpykKTO3a, Kpaxmall, HeJITI003a, TJIUIUH);

C(I)OpMI/IpOBaHHOCTB YMCHUSA ONIPCACIIATh BUABI XUMHUYECKOM CBSI3U B OpPTraHUYCCKUX COCANMHCHUAX (OJII/IHapHBIC )51 KpaTHBIe);

C(I)OpMI/IpOBaHHOCTB YMCHUSA ITPUMCHATH IMOJIOKCHUA TCOPHUH CTPOCHUSA OPTraHUYCCKHX BCHICCTB A. M. BYTJ'ICPOBa JIIsL
00BSICHEHHS 3aBUCHUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHCHUS MACChI BCIICCTB,

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOEHUE, (PM3NMIECKUE M XUMHUUECKHE CBOMCTBA TUITMYHBIX
MpeICTaBUTENIeH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STUIEH, IPONWIEH, alleTuiieH, OyraaueH-1,3,
MeTuinOyTagueH-1,3, 0eH305, METaHOJ, 3TAHOJ, STUIEHTJIMKOIb, TIIMUEPHUH, (PEHOJ, alleTallbIer11, MypaBbUHAs U YKCyCHast
KHUCJIOTHI, TJIF0K03a, KpaxmaJl, LeJIJIk0JI03a, AMUHOYKCYCHasl KUCIIOTA), MILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMM C UCIONIb30BAHUEM CTPYKTYPHBIX (hopmMyIT;



c(hOpMUPOBAHHOCTb YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIJIEBOJAOPOAHOTO ChIpbs (HE(DTh, MPUPOAHBIN a3, yrolib), CIOCOOBI
uX mepepaboTKH U MPAKTUUECKOe MTPUMEHEHUE TIPOYKTOB NIEpepadOoTKu;

c(OpMUPOBAHHOCTb YMEHHI MPOBOJUTH BBIUUCIECHUS IO XUMHUUECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO
BEIIECTBA WM MPOAYKTa PEAKIIMH 0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOIO U3 UCXOAHBIX BEUIECTB WU MPOAYKTOB
peakuum);

c(hOpMHUPOBAHHOCTh YMEHHI BJIaJCTh CHCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaX HAYYHOT O ITO3HAHUS, UCITOIb3YEMBIX B XUMUH
IIPY U3YYEHUH BEIIECTB U XUMUYECKUX SBJICHUM (HAOJI0/ICHUE, M3MEPECHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE ), UCIIOIh30BaTh
CHUCTEMHBIEC XUMUYECKUE 3HAHUS ISl IPUHSATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMECHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAAThH IPAaBUIIa MOJIb30BAHUS XUMUYECKOM MOCYI0H 1 1a00paTOpHBIM 000PYIOBAaHHUEM, A
TaKXke MpaBuiia 00palleHusl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITTOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BHITIOIHATH XUMUYECKUN IKCIIEPUMEHT (TIPEBPAIEHUSI OPTAaHUIECKUX BEIIECTB TIPH
HarpeBaHUM, MOJYyUYCHHUE ITHIICHA U U3YYEHHE €0 CBONCTB, KAUYECTBEHHBIC PEAKIIUA OPTAHUYECKUX BEILIECTB, JCHATYpaIIHs
OEJIKOB MPU HArPEBAHUMU, IBETHBIE PEAKIIMU OCJIKOB) B COOTBETCTBUM C MPABUIAMU TEXHUKU O€30MaCHOCTU MPU 0OpaIlleHUH C
BEIIECTBAMU U J1a0OPATOPHBIM 00OPYIOBAHUEM, MPEACTABIATH PE3YIbTAThl XUMUYECKOT0 SIKCIIEPUMEHTa B (JOpMeE 3aIUCH
YpaBHEHHUI COOTBETCTBYIOIIUX peaKIuili U (HOPMYJIMPOBATH BHIBOLI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUHN KPUTHYECCKU aHATM3UPOBATh XUMUYECKYIO HH(POPMAITHIO, TTOTYIaeMY0 U3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBoit mHbopManmu, IHTepHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOAATH MPAaBUIIa SKOJIOTHYECKH IEIECO00Pa3HOr0 MOBEICHUS B OBITY U TPYJI0BOM
JESITETFHOCTHU B TEJISIX COXPAHEHUsI CBOETO 370POBhSI U OKPYKAIOIICH MPUPOTHON Cpefibl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS
Ha )KUBBIC OPTAHU3MBI OMPENEIEHHBIX OPTAaHUYECKHUX BEIIECTB, MOHNMAast cMbICH mokaszatens [1JIK, moscHsaTh Ha mpuMepax
CTI0COOBI YMEHBIIICHHS U TIPEIOTBPAIIICHHS HX BPEHOTO BO3/ICHCTBHUS HA OPraHU3M YeIIOBEKa;



I O6yanOHIHXCH C OrpaHM4C€HHBIMH BO3MOKHOCTAMU 300POBbA: YMCHUC ITPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYITHBIX
MCTOJax IMMO3HaHMA BCIICCTB U XUMHWNYCCKHUX HBHGHHﬁ;

JUTSI CIIETIBIX W CTA00BUIAIINX 00YUYaIOIIUXCS: YMEHUE UCTIONB30BaTh pelbe()HO-TOUCUHYIO CUCTeMy oO0o3HadyeHwuit JI. bpains s
3aMUCU XUMUYECKUX POopMyI.

11 KIIACC

[IpeaMeTrHbIe pe3yabTaThl OCBOEHUsS Kypca «O011as 1 HeopraHudeckass XUMUs» OTpakaroT:c()OpMUPOBAHHOCTD MPECTABJICHUIA:
0 XMMUYECKON COCTABJISAIOLICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBIICHUU NPUPOJBI, B
(bOopMHUPOBAHUHU MBIIUICHUS U KYJIBTYpbI IMYHOCTH, €€ (QYHKIIMOHATBLHON T'PAaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs
MPAKTUYECKUX 33/1a4 U SKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJAHOU CpPEIE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATAONINE MOHITHUS (XUMUYECKUI JIEMEHT, aTOM,
U30TOIl, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD,
AIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKas CBA3b (KOBaJICHTHAs, MOHHAS, METAJUINYeCKasi, BOAOPOIHAs),
KPUCTaJUIMYECKasl PELIETKA, TUIIBI XUMUYECKUX PEAKLUN, pACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOIUTHI, JJIIEKTPOIUTAYECKAS
JTUCCOIMALINSI, OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pPeaKIK, XUMHUYECKOE PAaBHOBECHE); TECOPUM U 3aKOHBI
(Teopus ANEKTPOIUTUYECKON Irccoanuu, nepuoandeckuii 3akon /. . MenneneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS YHEPTUU NIPU XUMUYECKHUX PEAKIIUX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIEKAIINE B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SABJICHHI,
(haKTOIOrHYeCcKre CBEJICHUS O CBOMCTBAX, COCTaBE, MOMYYCHUH U 0€30MaCHOM MCTIOIb30BAaHUH BAXKHEHIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JIEATEIbHOCTU YEJIOBEKa;

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATD XaPAKTCPHBIC IIPU3HAKHU HOHHTHﬁ, YCTAaHABJINBATH UX B3dUMOCBA3b, UCIIOJIB30BATh
COOTBCTCTBYIOHIMC ITOHATHUA IPH OIMMCAHNHN HCOPIraHNYCCKUX BCHICCTB U UX npeBpameHHﬁ;



c(OpMHPOBAHHOCTh YMEHUI HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY AJISI COCTaBIEHUS (POPMYJ BEIIECTB U YPABHEHUI
XUMHUYECKUX peakuui, cucreMarnueckyto HomeHkaatypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTAEIbHBIX HEOPTaHUYECKUX
BenlecTB (yrapHbli ra3, yriIeKuCcblid ra3, aMMuUak, raiéHas U3BecTh, HeraléHasi U3BeCTh, MUThEBask COMIA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUI ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHUECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOr0 COCTaBa, BUJ XUMHYECKOU CBSI3U (KOBAJIEHTHAs, MOHHAS, METAJIIMYECKAs, BOAOPOJIHAS) B COEAMHEHUAX, TUI
KPUCTAJUIMYECKOM peETKN KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIIpHAsl, HIOHHAsI, METAJNIMYECKasi), XapaKTep cpe/ibl B
BOJHBIX PACTBOPaxX HEOPraHUYECKUX COETUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIIMBATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB IO UX COCTABY K OMPEACIEHHOMY
KJIACCY/TpyNIEe COeMUHEHNH (TIPOCTHIE BEIIECTBA — METAJIJIBI U HEMETAJUIbl, OKCHJIbl, OCHOBAHHUS, KUCJIOTHI, aM(OTEpHBIE
TUAPOKCHUJIBI, COJIN);

c(hopMUPOBAHHOCTb YMEHUI paCKPhIBATh CMBICII Nepuoandeckoro 3akona J[. . MenaeneeBa u 1€eMOHCTPUPOBATH €O
CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO ¥ MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTePU30BaTh AJICKTPOHHOE CTPOCHNE AaTOMOB XUMHUYECKHX AJIEMEHTOB 1—4 mepuoaos
[Teproanueckoit cucTeMbl XuMU4eckux aseMenToB J. 1. MenpeneeBa, UCIONB3Ysl MOHATHS «S-, P-, 0-2J€KTPOHHBIC OPOUTATINY,
«QHEPreTUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUH IO
nepuogam u rpynnam [lepuonnueckoi cucremsl xumuueckux 3aeMeHToB . . Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) O0IINE XUMUYECKUE CBOMCTBA HEOPTaHUYECKHUX BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/IATH CYIIECTBOBAHUE TEHETUUECKOU CBA3U MEXAY HEOPTAaHUYECKMMHU BEILIECTBAMU C MIOMOILBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCH(HUIIMPOBATh XUMHUYECKHUE PEAKIIUHU 110 PA3IMYHBIM ITPU3HAKAM (YUCITY M COCTaBY
pearupyronmx BEIIeCTB, TEIIOBOMY 3(D(PEKTy peakiiu, i3MEHEHUIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH,
YYaCTHIO KaTaau3aTopa);



c(OpMHPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS PEAKIUI PA3IMYHBIX THIIOB, ITOJIHBIE U COKPALLEHHbBIE YPaBHEHUS pEeaKIUi
HMOHHOTO OOMEHa, YUUTBIBas YCIOBHSI, IPH KOTOPBIX ATH PEaKLUy UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI IIPOBOJIUTH PEAKIIUH, ITIOATBEPIKIAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHUIECKUX
BEILIECTB, PACTIO3HABATH OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHI PACKPHIBATh CYIITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OallaHca ATUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCThH CKOPOCTH XMMHUYECKOUW pPEaKIMK OT Pa3INYHbIX (PaKTOPOB; XapaKTep
CMEIIeHHUS] XMMUYECKOT0 PaBHOBECHSI B 3aBUCMOCTHU OT BHEIIHEro Bo3AencTBus (mpuHimn Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKUE MTPOLIECCHI, JIEKAI[UE B OCHOBE MPOMBIILIEHHOTO OJYYEeHHs CEpHOMN
KHCIIOTHI, aMMHUaKa, a Takke ChOPMUPOBAHHOCTD MPEACTABICHUIN 00 OOIINX HAYYHBIX MPUHIIUIIAX U YKOJIOTHIECKUX MpodiIeMax
XUMHUYECKOI'0 ITPOU3BOICTBA;

c(OPMUPOBAHHOCTH YMEHUI MPOBOJUTH BBIUUCIIEHUS C UCTIOIb30BAaHUEM MOHATHS «MAccoBast 10Js BELIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOILLIEHUN ra30B MPU XUMUYECKHUX PEaKLUAX, MACChI BEIlleCTBA WK 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU 00BbEMY OJTHOTO M3 YJaCTBYIOLIUX B PEaKLUU BEIIECTB, TEIIOBOro 3(pQeKTa peakliui Ha OCHOBE 3aKOHOB
COXPaHEHUSI MacChl BEILIECTB, MPEBPALIECHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOAATh IPABUIIA MOJIB30BAHUS XMMUYECKOI MOCYA0M 1 1a00paTOpHBIM 000PYIOBAHHUEM, A
TaK>Ke MpaBujIa OOpaIEHHsI C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU MO BHIMOTHEHHIO TAOOPATOPHBIX XUMHUYECKIX
OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT (pa3yioKeHUE MepOKCHIa BOJOPOIA B
MPUCYTCTBUM KaTaau3aTopa, ONPEACICHUE CPEibl PACTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCATILHOTO UHANKATOPA, BIUSHUE
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIINK, PEaKIIMi HOHHOTO 0OMEHAa, KaUeCTBEHHBIC PEaKIUU Ha Cylbdat-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aa4 M0 TeMaM «MeTajuib» ’



«Hemeranpl») B COOTBETCTBUM C MPABUIIAMU TEXHUKU O€30MaCHOCTH MPU OOPAIEHUH C BEIIECTBAMU U J1a00OpaTOPHBIM
000py10BaHUEM, NTPEACTABIATH PE3YIbTATHl XUMUUYECKOT0 SKCIIEPUMEHTA B (POPME 3alHMCH YPAaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIupoOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKU aHAIM3UPOBATH XUMUYECKYI0 HHPOPMALIKIO, TOTYy4aeMYIO U3 Pa3HbIX UCTOYHHUKOB
(cpeacTBa MaccoBOl KOMMYHHMKaUWU, UHTEpHET U IpYyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOAATH MPaBHIIa SKOJIOTHYECKH IEIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYIOBOM
JEATEIBHOCTU B LEJSAX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOLIEH IIPUPOAHOM CPelbl, OCO3HABATH ONIACHOCTH BO3AEHCTBUS
Ha KMBbIE OPTaHU3MBbl ONPEICIIEHHBIX BEIIECTB, TOHUMAas cMbici nokazarens [IJIK, noscHaTh Ha mpuMepax cocoOb
YMEHBIUICHUS U MPEIOTBPALIEHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEIIOBEKA;

JIIA 06yqa}0m14xc;1 C OI'paHUYCHHBIMH BO3MOKHOCTAMU 340POBbiA: YMCHUC IIPUMCHATDb 3HAHWA 00 OCHOBHBIX AOCTYIIHBIX
METOAax IMMO3HAHUA BEIICCTB 1 XUMHUYCCKHUX SIBJIeHHfl;

JUTSL CJIENBIX M Ca00BUIAIIMX 00YUYaOIIUXCS: YMEHUE UCTIONb30BaTh pelbe(h)HO-TOUEUHYIO cucTeMy oO0o3HaueHuit JI. bpains nis
3aMMCU XUMUYECKUX (Popmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoumnuecTBo yacoB JIEKTPOHHBbIE
Ne ni/m HanMeHoBaHue pa3ie/ioB U TeM K n (uudposrie)
B MPOrpamMMbl Bcero OHTPOIBHBLIC | LIPAKTHUCCKME | o5ha30BaTeabHbIe
padoThbI padoThbI pecypeb
Pa3znes 1. TeopeTnueckne 0CHOBbI OPraHU4eCKOM XMMHUM
[IpeaMer opraHnYeCKON XUMUH.
1.1 Teopust CTpOEHHSI OPraHUYECKUX 3 0 0
coenuHenuit A. M. bytneposa
Wroro no pazneny 3
Paznen 2. YrieBoaopoabl
[IpenenbHbIE YrIE€BOAOPOIABI —
AJIKaHbI
29 HenpenenbHbie yriaeBOaOpPOABI: 5 0 1
' QJIKEHBI, aJIKaJIMEHBI, AIKMHbI
2.3 ApoMaTHiecKue yrieBoa0pOIbl 2 0 0
[IpupoiHbIE HCTOYHUKHU
2.4 PHPOA 3 1 0
YIJIE€BOAOPOJIOB U UX MepepaboTKa
Wroro no pazneny 13
Paznen 3. Kucaopojacoaep:kaiue opranHnyeckue coeIMHeHus
3.1 Cnuptel. DeHon 3 0 0




32 éﬁgic;rgif&i;g?wmme KHCJIOTBI. 7 0 1
3.3 YrneBossl 3 1 0
Wroro no pazneny 13
Pa3znes 4. A3oTcoaep:xkaime oprannyecKue coeIMHeHns
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 0 0
Wroro no pazaeny 3
Pa3znea 5. BeicokoMoOJIeKYISIpPHBIE COeIUHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 0 0
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOTPAMME
11 KIIACC
KosunvecTBO 4acos JJIeKTPOHHBbIE
Ne ni/nt HaunmenoBaHue pa3iesioB U TeM Kontpobasie | TIpakTuseckue (uudposbie)
NMPOrpaMmbl Bcero PABOTLI pAGOTI ggg;gzifTeﬂbHHe
Paznen 1. Teopernueckne 0CHOBbI XUMUM
11 Crpoenue aroMoB. [lepuoguueckuii 3 0 0

3aKOH 1 HCpHO,Z[H‘I@CKa}I CHUCTCMa




XAMHAYECKUX d1emMeHToB /1. H.
Menneneena

CtpoeHue BeliecTna.

1.2 MHoroo0pa3zue BeIiecTB 4

1.3 XVUMUYECKUE peakluu 6

Wroro no pazneny 13

Pa3znen 2. Heopranuyeckasi Xumms

2.1 Meraibl 6

2.2 Hewmerambt 9

23 CBs3b HEOPraHMYECKUX U 9
OpraHUYECKHUX BEIIECTB

Uroro no pazneny 17

Pa3nen 3. Xumusi v )KU3Hb

3.1 XUMUS U )KU3Hb 4

Wroro no pazneny 4

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHBbIE U (PPOBHIE
o0pa3oBaTesibHbIE PeCypChl

[Ipeamer oprannueckoun
XHUMHH, €€
BO3HUKHOBEHHUE,
pPa3BUTHUE U 3HAYCHUE

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

Teopus crpoeHus
OpraHUYECKUX
coequHeHun A. M.
bytnepoga, eé
OCHOBHBIE TTOJIOKEHUS

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

[IpencraBnenue o
KJaccupuKkanuu
OpraHUYECKUX BEIIECTB.
Howmenxkmarypa
(cucremaruueckas) u
TPUBUAJIbHBIE Ha3BAHUS
OpraHUYECKUX BEUIECTB

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




AJIKaHBI: COCTaB U
CTpPOEHUE,
TOMOJIOTUYECKHUH PSJL

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

Merad u dTaH —
MIPOCTENIINE
IIPEJICTABUTEIIN AJTKAHOB

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

AJKEHBI; COCTaB U
CTPOCHUE, CBOMCTBA

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

OTHIIEH U IPONUIEH —
IIPOCTENIINE
NPEICTABUTENIN AIKEHOB

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

Pemenue pacueTHbix
3a7a4

Ankanuensl. byraauen-
1,3 u meTunIOyTauEH-
1,3. Ilony4yenue
CUHTETUYECKOT O
Kay4dyKa U PE3UHbI

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

10

AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHMS,
TOMOJIOTUYECKUH PSAI.
Auerunen —
NPOCTEUIINI
PEJCTABUTEIb AJIKWHOB

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

11

Brrauciaenus mmo
YpaBHEHUIO
XUMHYECKOUN peakiuu




12

ApeHbl: 6eH3011 1
TOJyoJ. TOKCUYHOCTh
apeHOB

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

13

I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB,
MpUHAJISKAIUX K
pa3IMYHBIM KJIacCaM

14

[IpupoaHbIe HICTOYHUKH
YTJIEBOJIOPOJIOB:
IIPUPOJIHBIN I'a3 U

MOy THBIE HEPTSIHBIC
ra3bl, HePTh U
HPOAYKTHI €€
nepepaboTKu

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

15

[IpupoaHbIE HCTOUHUKH
yTJIE€BOAOPOJIOB:
MIPUPOJIHBIN a3 U

MOy THBIE HEPTIHbBIE
raspl, He)Th U
HPOAYKTHI €€
nepepaboTKu

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

16

KonTponbsHas pabota mno

pazaeny
«YTIeBOI0POIBI»

17

IIpenensHbIe
OJTHOATOMHBIE CIUPTHI:

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




METAaHOJI U DTAaHOIL.
Bopoponnas cBs3b

18

MuoroatoMHbIE
CIIUPTHI: STUIEHTJIMKOJIb
Y TJIULEPYH

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

19

DeHOII: CTPOCHUE
MOJIEKYJIbI, (pU3nvecKue
U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

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

20

Anbaeruasr:
dbopmanbaerua u
areTanbaerua. AeToH

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

21

OIHOOCHOBHBIE
npeebHbIe
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHasI

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

22

[IpakTnueckas pabora
Ne 1 «CBoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAST KUCIIOTHI,
KaK TPe/ICTaBUTENN
BBICIIIUX KapOOHOBBIX
KHCIIOT

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

24

Mpsla Kak conu
BBICHIMX KapOOHOBBIX

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




KHUCJIOT, UX MOIOIIIEE
JIEUCTBUE

25

Crnoxxuble 23upHI KaK
IPOU3BOTHBIE
KapOOHOBBIX KUCIOT.
['maponus ciioXHbIX

7¢upoB

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

26

Kupsl: runponus,
pUMEHEHHE,
Ounoornyeckas poiib
KHUPOB

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

27

VTrieBoabl: COCTaB,
KJaccuuKaIms.
Baxueimue
MPEJACTABUTEIIN
TII0K03a, PPyKTO3a,
caxaposa

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

28

Kpaxman n nemmronosa
KaK MIPUPOJIHBIE
TIOJTUMEPHI

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

29

KonTponshas pabora 1o
paszueny
«Kucnopoaconepxarue
OpraHUYEeCcKue
COCIUHECHUS

30

AMMWHBI: METUJIAMHUH U
AHUWJINH




31

AMWHOKHUCIOTHI KaK
am(poTepHbIe
OpTraHUYEeCKHue
COCIUHEHHUS, UX
OMOJIOTHYECKOE
3HayeHwue. [lenTuael

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

32

benku xak npupoaHbie
BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS

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

33

[IpakTnueckas pabdora
No2 «Pacmo3naBanue
OpraHUYECKUX BEIIECTB

34

OCHOBHBIC METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHMHU.
Ilimactmaccel, Kaydyku,
BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI PAMME

34




11 KIIACC

KoJunuyecTtBo yacos JJIEKTPOHHbIE

Ne Tema ypoka K I Hara uudpoBbIe
/i Yp Beero oHTpOJIbHBIE | [IpakTH4YecKue H3yueHHs! | 06pAzOBATENbHbIE

padoThbI padoThbI pecypebi

XUMHYECKHAN 3JIEMEHT. ATOM.
1 DnexkTpoHHas KOH(GUTypanus 1 0 0
aTOMOB

[lepnoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHUYECKHX 31emeHToB /1. W.
Menpeneena, UX CBSI3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX DJICMEHTOB U
WX COCAUHEHUH IO rpynnam 1
nepruojaM. 3Ha4eHue
MepHUONYECKOI0 3aKOHA 1
CHCTEMBI XUMHYECKHUX DJIEMEHTOB
JI.. Menneneesa B pa3BUTHUH
HayKH




Ctpoenue BemiecTBa. XUMUYecKas
CBSI3b, €€ BUJIbI, MCXaHU3MBbI
00pa3oBaHUs KOBAJECHTHOMN CBSI3H.
BonoponHas cBs3b

BaneHTHOCTD.
DJIEKTPOOTPUIIATEIIBHOCTD.
Crenenrs okucieHnus. BemniecTtBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtuHHBIC M KOJUIOUIHBIC
pactBOpbl. MaccoBast 10Jist
BEIIECTBA B PACTBOPE

Knaccudukanys u HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.
I'eneTnueckas cBsI3b
HEOPraHWYECKHUX BEIIECTB,
pA3JIUYHBIX KJIACCOB

Krnaccudpukanus XuMHYECKUX
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpaHEHMS MAcCChl BEILIECTB;
3aKOH COXPaHEHHUs U MPEBPALICHUS
SHEPruu IPU XUMHYECKHUX
peakmsIxX

Cxopoctsb peakiuu. O6paTumblie
peakuuu. XUMUYECKOE PAaBHOBECHE




10

Pemenue pacuyeTHbIx 3a1a4u

11

DIIEKTPOIUTHYECKAS
mucconuanus. [lousitue o
BO/I0pOJIHOM Tokazarene (pH)
pacTtBopa. Peakuiuy HOHHOTr O
oOMeHa. ['unponu3 oprannueckux
Y HEOPTaHUYECKHIX BEIIECTB

12

OkucnuTenbHo-
BOCCTaHOBUTEIIbHBIC PEAKIIUU.
[TousTue 06 anexTponnse
pacIuIaBOB U paCTBOPOB COJIEH

13

KontponsHas paboTa no pasjaeny
«Teoperrueckne OCHOBBI XUMHUM

14

Meraibl, X IMOJ0XKEHHE B
[lepnognueckon cucreme
XUMHUYECKHUX 31emeHToB /1. W.
MenpeneeBa 1 0COOCHHOCTH
ctpoeHus aromoB. Oomue
br3HUYECKHE CBOMCTBA METAJJIOB

15

CmuiaBel METaNIIOB.
DIIEKTPOXUMHYECKUN PSJT
HaIIPSKEHUH METAJIOB

16

XHMMHUYECKHE CBOMCTBA
BOKHEUIIINX METAIIOB (HATPUH,
KaJIuii, KaJIblMi, MarHUu,
AJIOMUHMI) U UX COCMHEHUN




17

XUMHUYECKHUE CBOMCTBA XpOMa,
MEJIU U X COCAUHECHUMN

18

XHUMHUYECKHUE CBOMCTBA ITUHKA,
JKeJie3a M UX COeJUHCHUMN

19

[IpakTuueckas padora Ne 1
"Pelienne 3KcrepuMeHTalbHbIX
3aza4 1o reMe «Mertayuipl»"

20

Hewmeramisl, ux mojIoKeHUe B
[lepuoguueckoiut cucreme
XUMHUYECKHX 31emeHToB /1. W.
MenpeneeBa 1 0COOCHHOCTH
CTPOEHUSI aTOMOB

21

dusnyecKre CBOMCTBA
HEMETAJIOB. AJUIOTPOIHUs
HEMETAJJIOB (HA IpUMepe
KHUCIIopoa, cepsl, hochopa u
yriiepoja)

22

XHUMHUYECKHUE CBOMCTBA IraJJoreHoB,
CEphI U UX COCIMHECHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
dbocodpa u ux coeguHEeHUN

24

XUMHYECKHUE CBOMCTBA YIJIEPO/IA,
KPEMHMS M UX COCIMHECHUN

25

[IpuMeHeHne BaXKHENIINX
HEMETAJUIOB U UX COCTMHEHUM




26

O000I11IeHNE U CUCTEMATH3AIIH
3HaHu# 1o TeMe «Hemerauiey.
Bbrancienus mo ypaBHEHUSM
XUMHYECKHUX PEaKIni 1
TEPMOXUMHYECKUE PACUETHI

27

[TpakTuueckas padora Ne 2
«Perienune s3KkCriepruMEHTAIbHBIX
3aaa4 no teme "Hemeraisl"»

28

KonrtponsHas pabota o remam
«Metamie» u «Hemeramib)

29

HeopI‘aHI/ILICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeOpI‘aHI/IIICCKI/IC )51
OPraHn4CcCKHUC OCHOBAHUMA

30

AmdboTepHbIe HEOPraHUYECKUe U
OPraHUYEeCKUEe COCTUHEHUS.
I'eneTnueckas cBsI3b
HEOPraHWYECKHUX U OPTraHUYECKHUX
BCILICCTB

31

Poinb xumuu B obecrieueHnu
JKOJIOTUYECKOM, IHEPTETUUECKON U
NUILEBOM 0€30MaCHOCTH, Pa3BUTUH
MEULIAHBI

32

IIpencraBienus 06 oOmIIMX
HAyYHBIX MMPUHIIATIAX
IIPOMBIIIICHHOTO TTOJTYYCHUS
Ba)KHCHIITNX BEIICCTB




33 YenoBek B MUpPE BEILLIECTB U 1 0 0
MaTepraIoB

34 | Xumus u 310pOBbE YEIOBEKA 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 34 5 3

ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A., AkionepHoe o61iectBo «M31arenbcTBo
«IIpocseuienue»

» Xumus, 11 knace/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHMYeHHON 0TBETCTBEHHOCTRIO «JIPODA»; AKiimoHepHOE 00IIECTBO
«M3marensctBO «dIpocBemenue»

[lepnonnueckas cucrema xuMuyeckux anemeHToB [[.M.MenpeneeBa, Tabauna pacCTBOPUMOCTH, SJIEKTPOXUMUYECKHM P
HaIPsDKEHUS. METaJIOB

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/



