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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUH Ha YPOBHE CpEAHEro o0mero o0pazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUI K pe3yabTaTaM OCBOEHHs (erepanbHOi 00pa30BaTENbHON MPOTPAMMBI CPEIHETO
obmero oo6pazoBanus (DPOIl COO), mnpencraBieHHBIX B DeneparbHOM TOCYIApCTBEHHOM
oOpazoBarensHoM ctanmapte COO, ¢ yuérom Konuenmmm mnpenonaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peamn3yrInX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MHOJOKEHUH «CTpaTernu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3zpabOTKe MpOTrpaMMBbl 10 XUMHUH, K OTIPEICICHUI0 O0IIel cTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHs O0y4arOIIMXCs CpeACTBAMHU y4eOHOTo mpenMeTa «XUMUsD JUIs
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWIIM KOHIeNTyanbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIEH, CoNep KaHusl, Pe3yJbTaToB OO0y4YeHUs U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHME,  IOJy4aeMO€  BBIIYCKHMKaMH  0011e00pa30BaTEeIbHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOW 9acThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, IPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOTO O0pa3oBaHMs. DTH NEHHOCTH KacaroTcs IO3HAaHUS 3aKOHOB
pHUpoIbl, (POPMUPOBAHUS MUPOBO33PEHHUS M OOIIEH KYIBTYphl YEIIOBEKA, a TaKiKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpexe. Peanmsyercs Xumudeckoe
oOpa3zoBaHue O0y4arONIMXCS Ha YPOBHE CPEIHEro 0O0Iero oOpa3oBaHUsI CPEICTBAMH Y4€OHOTO
npeaMera «XUMHUS, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMMe Mo XUMHH C
y4€ToM cHelu(pUKA HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a TaKke C Y4€TOM OOLIUX Iefiell W MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coOYyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUW HOBOHM 0a3bl MarepuaibHOW KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIIBHOTO HAYYHOTO MBIIJICHHS], B CO3/ITAHUE L[EIOCTHOTO MPEICTaBICHUS 00
OKPY)KaIOIlleM MHUpPE KaK O €IMHCTBE MPHUPOJBI M YeloBeKa, KOTopoe (opMUpYETCsl B XUMUU Ha
OCHOBE NMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHUS CTajda HEOThEeMIIEMOI
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *U3HU KaKJIOTo 4JieHa
oOmectBa. CoBpeMeHHass XMMHs KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKUX TEXHOJIOTHH
HaIpaBJieHa Ha pellleHne TM00aIbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBerctBUM C OOmIMMHU WENSIMU W TMPUHIMIAMH CpeIHero oOlmiero oOpa3oBaHUS
conepxkanue mpenmera «Xumus» (10-11 ximaccel, 0a30BbI YPOBEHb H3Y4YEHHs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYpPHYIO MOATOTOBKY OOYYalOIIUXCS, HEOOXOIUMYI0O WM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMa,
IIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMUHbIX 001acTAX, HE CBA3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocCTaBisIOMMUMU NpeMeTa «XUMUs» SBIISIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMHs»
u «O0miast 1 HeopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI1 HayKH: CHCTEMa 3HAHUU MO HEOPraHMYECKOW XMMMHU (C BKIIOYEHHEM 3HaHUM U3
oOmielt XuMuM) U opranuyeckoid xumun. @opMHUpPOBaHUE JAaHHOM CUCTEMbI 3HAHUH MPH U3Yy4EHUH
npeamera o0OecrneyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCETO MHOTrooOpasusi BELIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB M TEOPHI XUMUHU.

CrpykTypa cozaepkaHust KypcoB — «Opranundeckas xuMus» u «OOImas ¥ HeopraHuyecKas
XUMUsD» chopMHUpoBaHa B IporpaMMe MO XMMHMU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K H3YyYCHMIO
yuyeOHOTrO Marepuaja U OOYyCJIOBJI€HAa HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUHA Ha
OTpENeNEHHBIX TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpraHMYeCKOW XHMHMH BeIeCcTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOH TEOPUHM CTPOCHHUS OPraHMYECKHX COCAWHEHHH, a



TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKUX U JJIEKTPOHHBIX NPEACTABICHHN O CTPOCHHUHM BELIECTB.
CBenenuss 00 M3ydaeMbIX B Kypce BEIIECTBaX JAlOTCI B Pa3BUTUU — OT YIVIEBOAOPOJIOB [0
CIIO)KHBIX OMOJIOTUYECKM AaKTUBHBIX COEOMHEHUH. B Kypce OpraHm4yeckoil XWMUU TMOJIY4aroT
pa3BuTHEe CQOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0Omero oOpa3oBaHUS IepBOHAYAIBHBIC
MIPEJICTABJICHUSI O XMMHYECKOW CBSI3U, KIaCCH(PHMKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIIUU.

[Tog HOBBIM yriioM 3peHHsSI B TpeaMmere «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3yYeHHBIH Ha YpOBHE OCHOBHOTO 0OmEero oOpa3oBaHHsA TEOPETUYECKHH MaTepual |
(haKTOJIOTMYECKHE CBEIICHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0mmasi 1 HeopraHuveckas XUMHs» OOYJarOIIMMCS MPEIOCTABISICTCS BO3MOXHOCTH OCO3HATHh
3HAYEHHUE MEePUOINUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3UINH, TIIy0xe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIAIONIeH 10 0OBSICHSIOMEH 1
MPOTHO3HUPYIOLIEH.

Ennnas cucrema 3HaHMN O BaXXHEWIIMX BENIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOWCTBAX W
MPUMEHEHHUH, a TAKXKE O XMMUYECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercs B Kypcax 10 w11 kjaccoB 3neMeHTaMHM — COAEp)KaHMS, HMEIOLUMU
KYJIbTYpOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3M XUMHUHM C JIPyTUMH HayKaMH, pAacKpbIBAIOT €€ pOoJib B TO3HABATEIbHOW U
MPaKTUYECKON JESITeTbHOCTH 4YellOBeKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBa)KEHHSI K IpoOIecCy
TBOpYECTBA B 00JIACTH TEOPHHM W TMPAKTHYECKUX MPUIIOKECHHA XUMHUHU, TMOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEH,
KPUTUYECKH OCMBICTUBATh WH(DOPMAIIMIO W TPUMEHSTH €€ NJIs TOTMOJHEHHUS 3HAHWM, PEIIeHUs
VMHTEJUIEKTYAJIbHBIX W JKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a1ad. B 1menoMm conepkaHue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3yUEHHUSI OPUEHTHUPOBAHO Ha (POpMHpOBaHHE Y
oOyyaronmxcs MHPOBO33PEHUYECKOW OCHOBBI JUIsl MOHMMAaHUA (PMIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUagbHOE €AMHCTBO HEOPraHWYEeCKOTO0 M OPraHM4eckoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHHEM, IO3HABAEMOCTh NPUPOIHBIX SABICHUHN ITYyTEM dKCIEPUMEHTA U
pelIeHHus TPOTUBOPEUMH MeEXAYy HOBBIMU (DakTaMH U TEOPETUYECKHMMH TMPEanoChUIKaMHu,
OCO3HAHHE POJIM XMUMHHU B PELICHUH 3KOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nnane pemieHus 3aad4 BOCIHUTAHUA, Pa3BUTH U COLMAIM3ALNUUA OOYUYaIOUIUXCS IPUHSITHIC
MpOrpaMMON MO XUMHHM TOJIXOJbl K OINpPENCIICHUIO COJEPKAHUS M IOCTPOCHHUs IpeaMeTa
npenycMarpuBaoT (OPMUPOBAHHUE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHI, uMerommX 0a3oBoe
3HAYEHUE JJISl Pa3IMUHbIX BUJIOB JESATEILHOCTH: pelIeHUs MpobieM, oMcKa, aHainu3a u o0paboTKu
uHpopMaluy, HEOOXOJWMBIX A MPUOOPETEHHUs OMbITa MPAKTUYECKOW U HCCIeI0BATENbCKON
NEeSATENbHOCTH, 3aHUMAIOIIIEH BA)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XMMHUU Kak Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, HPU OIMPENETICHUH COJIEP>KaTeIbHONW XapaKTepUCTUKU
Lneneld M3ydeHus [peaMeTa HalpaBJIC€HUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPAJULUOHHO
npu3Haércss  (GOpMHUpPOBaHHE OCHOB XHMHYECKOW HayKd Kak OONacTH  COBPEMEHHOTO
€CTECTBO3HAHUS, ITPAKTUYECKON IEATEIIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOJMYECKOW TOYKM 3PEHHUSI TaKOM MOJXOJ K OINPEICICHHUIO IeJed H3y4eHUs
MpeAMETa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHM LEISMU H3Y4YEHHUs OpeaMera «XuMus» Ha
6azoBom ypoBHe (10 =11 kJ1.) sBASIOTCS:

e (QopmupoBaHMe CHCTEMbl XHMHUYECKUX 3HAHMM KaK BaKHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOU JI€kKAT KIIFOYEBBIC MOHATHA,
(dbyHIaMeHTalbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE H
MOHMUMAHWE CYIIHOCTH JOCTYINHBIX OOOOIIEHNII MHPOBO33PEHUYECKOTO  Xapakrepa,
O3HAKOMJIEHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHue W pazBUTHE NPEACTABICHUN O HAyYHBIX METOJAaX IMO3HAHMS BEIIECTB U
XUMHYECKUX DPEAKIUi, HEOOXOAMMBIX IJsi MPUOOPETeHHs YMEHUH OpPHUEHTHUPOBATHCS B



MHpE BEIIECTB U XUMUUYECKUX SBJICHHUM, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOU U
MMOBCEIHEBHOM JKU3HU;

® pa3BHUTHE YMEHHI U CIIOCOOOB JESITEILHOCTH, CBI3aHHBIX C HAONIOJCHUEM B 0OBSICHEHUEM
XMUMUYECKOTO OKCIEpUMEHTa, COOMIONEHHEM MpaBHJ Oe30macHoro oOpamieHus ¢
BEIlIECTBaMHU.

Hapsiny ¢ sTtuMm, conepkareiibHas XapaKTepUCTHUKa LeJeH M 3a/1ad M3ydeHHUs MpeaMera B
MporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMU B
cucteMe cpenHero oomero oopazoanusi. CerojHsi B MpPENoJaBaHUU XUMHUHU B OOJIBIICH CTENEHHU
oTIa€TCs MPEANOYTECHUE MPAKTUICCKON KOMITOHEHTE COACPKaHMs 00yUYeHHs, OPUSHTHPOBAHHON Ha
MOJrOTOBKY BBIMMYCKHHUKA 0011€00pa30BaTeIbHON OpraHu3alliy, BJIAICIONIET0 He HAOOPOM 3HAHUM,
a (QYHKIIMOHAJIBHON TPAMOTHOCTHIO, TO €CTh CIMOCOOAMH W YMEHUSIMU AKTUBHOTO TMOJTYYCHUS
3HAHUHW ¥ MPUMEHEHUS UX B PEATbHOM JKU3HU JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

B cBs3u ¢ 5TUM Npu U3ydeHUU npeameTa «XuMus» JOMUHUPYIOIIEe 3HAaUCHUE MPUOOPETAIOT
TaKue IeNH U 3a7a49, Kak:

azanTaiusi 00yJaronuuxcs K YCIOBUSAM JTWHAMHYHO Pa3BHBAIOIIETOCS MUpPa, PopMUpOBaHUE
WHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO0Opa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIPHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHEM;

(dhopmupoBaHue y 0OYJarOIINXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHH ), MMEIOIIN X
YHUBEpPCAIBHOE 3HAYCHWE IS PA3IUYHBIX BHUJIOB JIEATEIHLHOCTH: pEIIeHUs MpobieM, TOoucKa,
aHanu3a u 00paboOTKM HMH(POpPMANHUUA, HEOOXOTUMBIX IS TPUOOPETCHHS OMBITa ACSITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHO€ MECTO B TO3HAHUM XHUMHH, a TaKXKe I OIEHKH C TO3UIUN
9KOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BELIECTB W XHUMHYECKHX IPOILIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CpEy;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
00yJaroImMXcsi: CIIOCOOHOCTH CaMOCTOSITEIPHO TPHOOpPETaTh HOBBIE 3HAHUA 10 XUMHU B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA W aHajiu3a y4eOHOM M Hay4YHO-NOMYJISIpHON MH(OpPMAMM XUMHYECKOTO
COJIepKaHNUS;

(hopMHpoBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JOTMYECKOTO MBIIICHHUS,
Ha0JI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B TYMaHUCTUYECKOM HANpaBICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B pEIICHUU TIOO0ANbHBIX MPOOJIEM pPalMOHAIBLHOTO TMPUPOIOIOJIB30BAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECYpCOB U COXPAHEHUS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEPEKHOTO OTHOILIEHUS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpETEeHUs
OTIbITa WCIOJB30BAHUS MOJMYYCHHBIX 3HAHUM Il MPUHATHS T'PAMOTHBIX PEHICHWH B CHUTYalMsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSIMH.

B yueGHOM miaHe cpemHero oOmiero oOpazoBaHus MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO01ee YuCIO 4YacoB, OTBEAEHHBIX U U3YYCHHs] XMMHHU, Ha 0a30BOM ypOBHE CpEIHEro
obmrero o6pazoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kacce —
34 gaca (1 gac B Hefento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnyeckoil XWMHUHU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYEHHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opranndeckux coequHenuii A. M. bytneposa, eé€
OCHOBHBIE TOJIOXKeHHUA. CTpyKTypHBbIE (POPMYIBI OPraHUYEeCKUX BEIIecTB. ['omMosorus, nsomepus.
XuMHU4YecKasi CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE i KPaTHBIC CBSI3U.

[IpencraBienue o KiacCU(PUKAMU OpraHMYecKUX BemiecTB. HoMeHKaTypa opraHuyecKux
COeIMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIE Ha3BaHUS Ba)KHEHIIMX IPEICTaBUTENIEH KIIAcCOB
OpraHMYECKUX BEIECTB.

OKCIepUMEHTAJIbHBIE METOJbl M3YYEHMsI BEIIECTB M MX MPEBpPALICHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOIIO/IEHUE U OTIMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIIEHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHUH (TIaBJIeHHE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psa. MeraH W 3TaH — mpocTeumme
MIPE/ICTaBUTENN AJKAaHOB: (PU3NYECKHE U XUMHUUYECKUE CBOMCTBA (peaKlMM 3aMEeUIeHUS] U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOTYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUU psi. DTUIECH W MPONHIEH — MPOCTEeHIIne
MPE/ICTABUTENIN AJIKEHOB: (U3MYECKHe M XUMHUYECKHE CBOWCTBA (peakuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u MetunOyragueH-1,3: CTpoeHHE, BaKHEWUIINE XHUMHYCCKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHH Psifl. ANETUIIEH — MPOCTEHIITII
MIpPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpO€HHE, (U3NYECKHe U XMMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTeHUPOBAHUS, THAPATAIIMH, TOPEHHUSI ), IOJyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (QuU3MYECKHMEe M XHMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIydeHHUE M TpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceolucmea (peakyuu 2an02eHUpoSaHusi U HUMpPOBAHUs), NoJyYeHue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTHueckas CBA3b  MEXAY  YIJIEBOJAOPOAAMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJlaccam.

[Ipupoanble UCTOYHUKU YIrIeBOIOpoAoB. Ilpupomusiii ra3 u momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CriocoObl nepepadoTku HeTH: MEeperoHka, KPeKUHT (TEPMHUUECKUH,
KaTaJauTHuecKuil), muponu3. [IpoaykTel nepepadoTku HEPTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH
1 B ObITy. KaMeHHBII yrosib U MPOIYyKThI €0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJIbl WM3Y4YEHHUSl BEIIECTB UM UX MPEBpALICHUN: O3HAKOMIICHHE C
oOpa3liamu mjaacTMace, KaydykoB U pe3uHbl, kojutekiuu «Hedtbe» u «Yromey», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB U TallOTEHOMPOU3BOJHBIX, MPOBEICHUE MPAKTUYECKOW pPabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Brruncnenus mo ypaBHEHHIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJTMUECTBA UCXOJHOTO
BEII[ECTBA WJIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX
BEILIECTB WJIM MTPOJIYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHBIE OJHOATOMHBIE CHOUPTHI. METAaHOJN W JTAHON: CTPOCHUE, (PUIUYECKUE W
XMMHYECKHE CBOWCTBA (peakiuy C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJAAMH, TOpPEHUE),
npuMeHenne. BoiopoiHbie CBI3U MEXAy MOJIEKyJlaMu CUupToB. JleiicTBUE MeTaHoIa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBeKa.




MHOroaToMHbI€ CHHUPTHI. ODTWUJICHTJIMKOJIb W TJIMLEPUH: CTpOEHHUe, (U3NYECKUe W
XMMHMUYECKUE CBOICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMM METaJNIaMHU, KaueCTBEHHAsl peaklys Ha
MHOTOAaTOMHbIE CcHUpPTHI). JlelicTBMe Ha opraHu3M uenoBeka. [IpuMeHeHuwe riaulepuHa Hu
STUJICHTJIUKOJIS.

@®eHoJI: CTPOSHHE MOJICKYJIbI, (PHU3UUYECKUE U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denoua.

Anbrerunpl U kemowuvi. DopManblIeruj, aueTaibJerua: CTPOCHUE, (U3NYECKHE U
XMUMHMUYECKHE CBOHCTBA (peakuMM OKHCJIEHMS] M BOCCTAHOBJICHHUS, KayeCTBEHHbIE pEaKLUH),
[I0JIy4Y€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNIbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHUCJIOTBHI:
CTpoeHHue, pU3NYECKHEe U XMMHYECKHE CBOMCTBa (CBOMCTBA, 00IIMe Ui Kilacca KUCIIOT, PEaKIHs
sTepuduKanuM), TNOIy4eHHe U mnpuMeHeHue. CreapuHOBass M OJIEMHOBAs KHUCIOTBHI Kak
MIPEJICTAaBUTENN BBICHINX KAPOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KApOOHOBBIX KHUCIOT, UX
MOJOIIIEE JENCTBHE.

CnosxHple 3(uppl Kak NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIpOnu3 CloXHBIX 3(UpOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrneBoapl: coctaB, KiaaccuduKaius yrieBoJoB (MOHO-, M- U Tosmcaxapusbl). [moko3a —
MpOCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (pU3MYecKHue U XHMUYECKUE
cBoiicTBa (B3ammojeiicTeue ¢ ruapokcuaom meau(ll), okucienne aMMuadHbBIM pacTBOPOM OKCHJA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAXOXJIECHHWE B TPHUPOJIE, NPUMEHEHHE,
o6uosnoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u uemmono3a kak OpupojHble nosuMepbl. CTpoeHHe Kpaxmajia U LEJITIOI03BI.
Ouznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (THIpoJIn3, KaYeCTBEHHAs PeakLus ¢ HOJIOM).

DKCIIepUMEHTAIbHBIE METOAbl H3YYEHHUs BEUIECTB M MX IPEBpAIICHUI: MPOBEACHUE,
HaOJI0/IEeHNE U OMUCaHNe AEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE CIIUPTOB, KAUYECTBEHHBIE PEaKIUN
OJIHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammojeiicTBue TimIepuHa ¢ ruapokcuaoM memu(ll)), anpaeruoB (OKucIeHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u rumpoxcumom memu(ll), B3aumoneiicTBue kKpaxmaiia ¢ HOJAOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Borurcnenus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO
BEIIECTBA WM IPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIECTB WM IPOAYKTOB PEAKIIIH).

A3oTCoIepIKale OPraHndeckie COeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(pOTEpHbIe OpraHuueckue coequHeHus. Ousnueckue U XUMHUECKUE
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe TIUIUHA). buonormyeckoe 3Ha4YeHHWE AMHUHOKHUCIOT.
IlenTunael.

benku kak mpUpPOAHBIE BBHICOKOMOJEKYJSpHBIE coeAuHEHUs. llepBuuHas, BTOpUYHAS H
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA O€IKOB: THAPOJU3, JI€HATYypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIepUMEHTAIbHBIE METO/bl M3Y4EHHUs BEIIEeCTB M MX MpeBpalleHuid: HaOmoleHue Hu
ONHCAaHKUE JIEMOHCTPALMOHHBIX ONBITOB: JIEHATypalusi OCJIKOB MPU HAarpeBaHHUM, LIBETHbIE PEaKIMH
O€NKOB.

BricokoMoIeKyJIsIpHBIE COeIMHECHHUS

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIl: MOHOMEp, MOJHMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJMMEPHU3ALNH, CPEIHAS MOJIEKYIApHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJIMMEPU3ALMsl U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMJIEHUE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanu3anust MeXIpeIMETHBIX CBA3€W NpU M3ydyeHHM opranumdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCMOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYyYHBIX MOHATHUH, Tak H
MOHATHUH, ABJISIOMINXCS CUCTEMHBIMHU JJIS1 OT/ACTBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOmire ecTeCTBEHHO-HAYYHbIC TOHATHS: SIBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHauu3, CHUHTE3, KiaccuuKamus, MEePHOAUMYHOCTh, HAOIIOAEHUE, W3MEPEHHUE, HKCIEPHUMEHT,
MOJEIIUPOBAHUE.

®duznka: Marepusi, JHEPIrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUYECKHE BEIMYMHBI M €AUHUIBI UX
H3MEpPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B oOpraHuzMme, (POTOCUHTE3,
OMOJIOTUYECKN aKTUBHBIE BEemIeCTBA (OCIIKH, YIIIEBOIbI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHosorust: NuILEBble MPOAYKThI, OCHOBBl PallMOHAIbHOIO MUTAHUS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHBIE W KOCMETHYECKHE Iperaparhbl, MaTepHuaibl U3 MCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUH dreMeHT. AToM. Slapo artoma, u30TOMbBI. OJEKTpPOHHAs 000J0YKa.
DHepreTuyeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OopOWTanH, S-, P-, d- anmementsl. OCOOCHHOCTH
pacrmpeiefieHus dJEKTPOHOB IO OpOMTaIsIM B aroMax JJIEMEHTOB TEPBBIX YETHIPEX IMEPUOIOB.
DneKTpoHHass KOH(PHUTypaIusi aTOMOB.

ITepuonuueckuii 3akoH u Ilepuonuueckass cucrema xumuyeckux »siaemeHTtoB [, .
MenneneeBa. CBs3b NEpUOIUUECKOTO 3aK0oHA U [leproanueckoil CUCTEMbBI XUMHYECKUX JIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 110 IPyMHraM 1
rnepuoaaM. 3Ha4yeHUe NEPUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XWUMHUYECKass CBsA3b. Buabl XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEeMNoJIApHas W TMOJsIpHAas, HWOHHAs, MeTalnueckas). MexaHu3mbl 0Opa3oBaHHs KOBaJEHTHOM
XUMHUYECKON CBs3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTS.
DneKTpooTpULATeNbHOCTh. CTeneHb OKHUCIIeHNs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. [HMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THUMA
KPUCTAJUIMYECKOMN PEIIETKH.

[lonarue o mucnepcHblx cuctemax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coequHeHuil. HomeHkIaTypa HEOpraHHYeCKUX BEIIECTB.
I'eneTnueckasi CBsI3b HEOPraHMUECKUX BEILIECTB, IPUHAUICKALUX K PA3IUYHBIM KJIACCAM.

Xumuyeckas peaknus. Kiaccuduxamnuss XMMHUYECKUX peakUUid B HEOPraHUYECKOW H
OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMSI MAcCChl BELIECTB, 3aKOH COXPAHEHMs W IPEBpALICHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (QakTopoB. OOpaTUMbIE pEaKIUH.
Xumnueckoe paBHoBecue. DaKTOpbl, BIMSIOUIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHSL.
[Tpunnun Jle [larense.

DnexTponuTHueckas auccoruanus. CuinbHble W crnabble 37eKTpoduThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpabHas, IIEIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIEC PEAKIIUH.

DKCHepUMEHTAIbHbIE METOJbl M3YYEHUs BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpaIUs
tabnun, «l[lepuogudeckass cucremMa xumudeckux siemeHtoB [I. U. MenneneeBa», u3yueHue
Mozenel KPUCTAJUTMUECKUX peHETOK, HaONIoeHHe U OMNHCAHHE JEMOHCTPAIlMOHHBIX U
nabopaToOpHBIX OMBITOB (Pa3loKeHHE TMEePOKCHAA BOJOpPOJa B MPHUCYTCTBUU KaTaiau3aTopa,
ONpe/ieJIEHuEe Cpebl PacTBOPOB BEIIECTB C IMOMOINbI YHUBEPCAIBHOTO WHJIMKATOpa, pPEakluu



MOHHOTO OOMEHa), MpOBEACHUE NPAKTUYECKON paboThl «BrnusHUEe pa3nuuHbIX (DaKTOpOB Ha
CKOPOCTh XUMHUYECKOU pEaKLUn.

Pacuérnble 3amaum.

Pacuérel 110 ypaBHEHUSIM XMMHMYECKUX PEAKLUH, B TOM UYUCJIE TEPMOXUMHYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTUS «MAaccoBast J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hewmerannel. Ilonoxxenue nemeramnoB B Ilepuoauueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0OCOOCHHOCTH CTpOC€HHsI aToMoB. Dusmyeckue CBOWCTBA HEMETAJUIOB.
AoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, cepbl, azora, ¢docdopa,
yriaepoja U KpeMHHUS) U UX COEIUHEHHH (OKCHJIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJHBIX
COCTMHECHMUI).

[IprMeHeHne Ba)XKHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenne metamioB B [lepuonnueckoit cucteMe xuMuueckux sneMeHToB . U.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX OO0OJIOYEK aToMOB MeTayioB. OOmue
¢usnueckue cBoicTBa MeTaysioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKHM psAJ HaNpsKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIIWX META/UIOB (HATpUM, KA, KadbllUid, MAarHWu,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl Moay4deHust MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO bl H3yYEHUS BEIIECTB U UX MPEBPALEHUN: H3yYeHNE KOJUIEKIIUU
«MeTtansl ¥ CIUIaBbl», 00pa3l0B HEMETAJIOB, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a]a4, HaOI0AeHnEe
U ONHCAHHME JIEMOHCTPAIMOHHBIX U JaOOpPaTOPHBIX OMBITOB (B3aUMOJEHCTBHE TUAPOKCUAA
QIIOMHUHMS C paCTBOpPaMH KHUCIIOT U LIeJI0Uel, KAUeCTBEHHbIE PeaKIIUK Ha KATHOHBI METAJJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YHYAaCTBYIOUIMX B PEaKIMH BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) MPOIYKTOB PEaKLH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHus 4 )KU3Hb

Ponp xumuum B o0ecriedeHUH HKOJIOTMUYECKOM, SHEPreTH4eCKOd W MUIEeBON Oe30MacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 oOMUX HAYYHBIX MPUHIMIIAX MTPOMBIIIJICHHOTO MOJIYYEHHUS! BaXKHEHIINX
BEILIECTB.

UYenoBek B MHpE BELIECTB M MATEpUAJOB: BaXKHEHIIME CTPOUTEIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKU, CTEKIO, KEpaMHKa, MaTepuaibl Ui 3JIEKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHUYECKHE U MUHEPATbHBIEC yI0OpEHUSI.

XuMHST U 3J0pOBbE YEJIOBEKA: IpaBUjIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuiIa 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanu3anus MeXNpeAMETHBIX CBSI3€H MpU U3y4eHUU OOIIel 1 HeopraHuueckod xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
MIOHATHM, SBIAIOLIUXCSA CUCTEMHBIMU Il OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ire ecTeCTBEHHO-HAay4YHbIE TOHATHUS: HAY4HBIH (akT, rMNoTe3a, 3aKOH, TEOpHs, aHAJIM3,
CHHTE3, KiacCUUKAIMs, TEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIHPOBAHMUE,
U3MEpPEHUE, SBJICHUE.

®usnka: MaTepus, JHEPrus, Macca, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, H30TOII,
palMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHYECKH YpOBEHb, BEIIECTBO, TeNO, 00bEM, arperatHoe
COCTOSIHME BEIeCTBa, (PU3NUECKUE BEIMUUHBI U TUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosorusi: kjeTka, oOpraHusM, OS3KocucTeMa, Ouocdepa, Makpo- U MHKpPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOPHbBIE TOPO/Ibl, OJIE3HBIE HCKOMIAeMbIe, TOIIMBO, PECYPCHI.

TexHosIorus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAJITYPIUs, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BO/ICTBO, NuIIeBas IIPOMBIILIJIEHHOCTD,



(bapMaL[eBTI/I‘IeCKaSI MPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMCTUUCCKUX MPLCIIapaTOB, IMTPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA IIPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOy4YarOUIMMUCS
IporpaMM cCpeaHero oomiero oOpa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM AJisl pa3paOOTKH IJIaHUPYEMbIX PE3YJIbTaTOB OCBOCHMSI IIPOrpaMM
cpenHero o0miero oopa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MTOAXO0.

B cootBercTBUM € CHCTEMHO-/AEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYp€ JIHMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpEAMETa «XUMUS» Ha YPOBHE CPEIHEro o0Iero o0pa3oBaHus BbIIEICHbBI
CIIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHUICKONW TpakJAaHCKOW HJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOIIPEIENICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUH JMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroUIMXCS PYKOBOJICTBOBATHCS B CBOEH JEsTENBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTYpbl U CHOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTH
KU3HEHHBIC [IIaHBbI.

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHS MpeaMeTa «XHUMHsD JOCTUTAIOTCS B €UHCTBE y4eOHOM
U BOCHUTATENBHOW NEATEIBHOCTH B COOTBETCTBHUHM C T'YMaHHUCTUYECKHUMH, COLUUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€alaMHd POCCHIICKOTO Tpa)KIaHCKOro o00IecTsa,
MPUHATHIMU B OOIECTBE HOPMaMU U NpPaBWIAMH TOBEICHMS, CIHOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00OYUaIOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMpeaMeTa «XUMHUsS» OTpaxaloT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBLHOM U MPAKTHUECKOH eATeIbHOCTH 00 yJaronInuXcs Mo peain3auy MPUHSITHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHS OOYYaIOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX NMpaB U OOA3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAIBHBIX HOPMax U TMpaBWIaX MEXJIUYHOCTHBIX OTHOIIECHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW NEATEIbHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMAaTh U NMPUHUMATh MOTHUBBI, HAMEPEHMS, JIOTUKY M apryMEHTBhI JPYTrux
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAYYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBa)KEHHsI K IPOIlecCy TBOPUECTBA B 00OIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3yibTaT JIUTEIbHBIX HAOMIOACHUN, KPOTIOTIUBBIX
HKCTIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTepeca U MO3HABATENbHBIX MOTHBOB B MOJIYUYE€HHH U MOCIEAYIOIIEM aHalIn3e HHPOpMaIH
0 NEPENOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CMOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMHU, U MIPUHUMATD
OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTU OILIEHMBATh CBOE MOBEACHUE M MOCTYIIKM CBOMX TOBApHUIIEHd C MO3ULUA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUM 3TUX MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370pOBOTO M Oe3omacHOro ooOpasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUS paBUiI OE30MTACHOTO OOPAIICHUS ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOW KU3HU
U B TPYAOBOM JAEATEIBHOCTH;

TMOHMMAaHMSI IEHHOCTH TIPaBUJI UHIUBUIYaJTbHOTO M KOJUICKTUBHOTO 0€30MacHOTO MOBEACHUS
B CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TMOCJEACTBUI M HENPHUATHS BPEAHBIX MNPUBBIUEK (YNOTPEOJICHUS aTIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIEIAOBATEIIbCKON  JESTEIHHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH TPAKTUYECKUX 3a]ad  COIMAJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YYEHHIO MTPOodEeCcCuii pa3TudHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYaTbHOW TPaeKTOpHH OOpa3oBaHMs, OymyIieit
npodeccur M peann3aluu COOCTBEHHBIX JKM3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHHUSI K MPUPOJIC, KAaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHMs TJIIOOATBHOTO XapakTepa AKOJOTUYECKHUX MPOOJIeM, BIMSIHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HaHUsI HEOOXOJWMOCTH HMCIOJIb30BaHUS JOCTHKECHUM XUMHH JIJIsl PEIIEHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HENPUATUS JICUCTBUN, NMPUHOCAIIUX BPEI OKPYXKAIOMIEH NPUPOJHOU Ccpere,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUATHBIC ASKOJOTUYECKHUE IOCICACTBUS TPEAPUHUMACMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUST PA3BUTOIO IKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYpbl, OIBITA
JEATEIbHOCTH  AKOJOTHMYECKOM  HANpaBJICHHOCTH, YMEHUA PYKOBOACTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOW M COLIMATIBbHOW MPAKTHUKE, COCOOHOCTH U yMEHHUS aKTUBHO
MIPOTHUBOCTOSTH MJICOJIOTHU XeMO(oOunu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOU MPaKTUKU;

MOHUMAaHMUS CcHenuPUKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEJICTaBICHUS 00 OKpYXKaroIiem
MHpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
po0ieM CoOXpaHeHHs MPUPOIHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUU JJIsi COBPEMEHHOW UUBUIM3AIMU: B €8
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH M BaXXHOW pOJNM B CO3JaHUU HOBOW 0a3bpl MaTepuanbHOU
KYJIbTYpPbI, PEHICHUU TIOOANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBON U IKOJOTHUECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00eCTIeYeHIN
YCIOBUH YCHENIHOTO TPY/AA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KAXKIOTO YlieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TpaMOTHOCTH: T[OHUMAaHUsA CYLIIHOCTH METOJIOB  MO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJTydaeMmble 3HAHUS IS
aHalM3a U OObSICHEHUS SBIICHUH OKPYXKAIOIIEr0 MUPa U MPOUCXOSIINX B HEM H3MEHEHUHN, YMEHUS
nenath 000OCHOBAaHHBIE 3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C ENbI0
MOJTYy4eHUS JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTH CaMOCTOSITEIBHO HUCIOJIb30BATh XUMUUECKUE 3HAHUS ISl pEIICHHs TPoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUsX;
HHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON NESATENBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OO0pa3oBaHMIO M C€amMoOOpa3oBaHUIO, K
AKTHBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 10 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHBIX chepax MpodhecCnoOHaTbHON IeSTeTbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yabTaTbl OCBOCHUS Y4€OHOT0 NpeaMeTa « XMMUsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKJIFOYAIOT:

3HaYUMBble Ui (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYyYAIOMIUXCS MEXAUCIUITIMHAPHbIE
(MexTpeMeTHbIE) OOIIeHayYHbIe TOHSTHS, OTPAXKAIOLIUE L[ETOCTHOCTh HAYYHON KapTUHBI MUpPa U
CHGIII/I(bI/IKy MCTOAOB TMO3HAaHHA, HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKaX (MaTepm{, BEUICCTBO,
SHeprusi, SBJIEHUE, IPOLIECC, CUCTEMa, HAay4yHbIH (aKT, MPUHIMUM, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, YDKCTICPUMEHT U JIPYTHE);

YHUBEpCcaJbHble yueOHbIE AEUCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE),
obecnieunBaromue GopmMupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIUN
00yJaroImXcs;

CIOCOOHOCTh 00yJaroIIIXCst HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpCalbHble Y4eOHble JAEWCTBUS B IO3HABaTENbHOM U
COIIMAIBHON MTPAKTHKE.

MeramnpeaMeTHBIE pe3yAbTAaThl  OTPAKAIOT OBJIAJICHWE YHUBEPCAJIbHBIMH  Y4eOHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYISITUBHBIMH ICHCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIPHO  (DOPMYIHPOBATh M  AKTYAIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsATh IIeJH JICITCIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTCPUH HX JIOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMHU IICIISIMH;

WCIIOJIb30BaTh MIPH OCBOCHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUJICHUS — BBIACIATH
XapaKTepHbIC TPHU3HAKKM TOHATHA W  yCTAHABJIMBAaTh MX B3aUMOCBs3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKITUH;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3W MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKUE pacCyKIeHUsl (MHAYKTUBHBIC, IEAYKTUBHbBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX, (HOPMYIUPOBATH BBIBOIBI U
3aKITFOYCHUS;

MPUMEHSITh B TMpOIecce IMO3HAHUS, HCIOIb3yeMble B XMMHH CHMBOJIHMYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICIBHBIC MPEACTABICHUS — XMMHUYECKUH 3HAaK (CHMBOJI) 2JICMEHTA,
XxuMuueckas (Qopmyna, ypaBHEHHE XUMUYECKON peakuuu — TMpPU pPElIeHUH Yy4eOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHATh Ha3BaHHbIC MOJETbHBIC MPEICTaBICHUS s
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIEA0BATEIbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKUX PEAKIIUIL;

dbopMynupoBaTh LETM U 3aJa4d  WCCIEIOBAHHS, MHCIOJB30BaTh TMOCTAaBIECHHBIE U
CaMOCTOSITENIEHO c(hOpPMyITHpPOBaHHBIE BOMIPOCH! B KAU€CTBE HHCTPYMEHTA MO3HAHMS U OCHOBBI IS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMH CaMOCTOSITEIHPHOTO TUIAHUPOBAHUS M MPOBEICHHS YUYEHUYECKHX
OKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 3a XOJIOM MPOIECcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, (OPMyIUpOBaTh O0OOOIIEHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEIOBAHUS, COCTABISITH OOOCHOBAHHBIM OTUET O MPOJAETaHHOU
pabore;



npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENIbCKOM M TMPOEKTHOW JIEATENIbHOCTH,
IPOSIBJIATH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELIECHUs
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3ITMUHBIX HCTOYHUKAX WHPOpMAIMK (HAY9IHO -TIOMYJIsIpHAs JINTepaTypa
XMMUYECKOTO COJAEP)KaHUs, CIpaBOYHBIC TIOCOOMs, pecypcbl MHTepHeTa), aHAIN3UPOBATH
WHPOPMAIMIO PA3NUYHBIX BHUIOB W (OPM TPEACTABICHUS, KPUTHYECKHM OLEHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUYNBOCTb;

(dbopMynHpoBaTh 3ampockl M NPUMEHSTH pa3IMYHbIE METOABl NpPU IOWCKE H OTOOpe
nHpOopMaKY, HeOOXOIMMO [T BHITIOJIHEHHUS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

MpUOOpETaTh OMBIT MCIOIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (GOpMy MpeacTaBieHUs HHMOpMalHMH (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIOJIb30BAaTh HAY4HbIM SI3bIK B KayecTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOU
nHpopmMaLren: IPUMEHATh MEXIpeAMETHbIE (PU3NUECKHEe U MaTeMaTUYeCKUe) 3HaKU U CUMBOJIBI,
(dbopmyibl, a0OpeBUATYpBl, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1eliCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMO TeMbl B XOJie AHaNora W/MIU JUCKYCCHUH,
BBICKa3bIBaTh  HJieH, (OpMyIupoBaTb CBOM NPEUIOKEHUS OTHOCUTENBHO  BBINOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNIaTh C MpPE3CHTALUel pPe3ylbTaTOB MO3HABATEIBHOW JEATENBHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3y4yaeMbIX BELIECTB, peaau3allyd y4yeOHOTO
npoekta U (OpMYyIMpPOBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXI€HUS 1 0OMEHAa MHEHHSIMH.

OniaieHNe YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH JeHCTBUAMU:

CaMOCTOSATEJIBHO IUIAHUPOBaTh M OCYILECTBIIATH CBOKO IO3HABATENBHYIO JAEATEIbHOCTD,
ompenenss e€ LeNd U 3aJadyd, KOHTPOJMPOBaTb M 10 Mepe HEoOXOAUMOCTH KOPPEKTHPOBATH
Ipe/UIaraéMblii aaropuT™M AEUCTBUI NpU BBINOJHEHUMM YYEOHBIX M HCCIIENOBATENbCKHUX 3a7ad,
BBIOMpaTh Hanbosee d(PpPeKTUBHBINA CITOCOO WX PEHICHUS C YIETOM IMOJYyYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMusD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MUpPA, POJIM XMUMHHM B TIO3HAHWM SIBICHUH MPHUPOABI, B (OPMUPOBAHHM MBIIUICHUS WU
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
MPAKTUYECKUX 3a7ad U OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

BJIaJIEHUE CUCTEMOW XMMHUYECKUX 3HAHMM, KOTOPasi BKJIFOYAET: OCHOBOIOJATAIOIIUE MOHATUS
(XMMUYECKHI DIIEMEHT, aToM, OJEKTPOHHAas o000JoYka aroma, MOJEKyJa, BaJeHTHOCTS,
ANIEKTPOOTPHUIIATENILHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U
COKpaIéHHas), MOJIb, MOJISIpHAsI Macca, MOJIAPHBIA 00BEM, YIIIEPOAHBIN CKeneT, QyHKIIMOHATbHAS
rpynmna, paJukall, U30Mepusi, U30MEpPbI, TOMOJIOTHUECKHH PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI, KHCIOPO
1 a30TCOJEPKAIIUE COCTMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPUU W 3aKOHBI (TEOpHUsl CTPOEHUs OpraHuyeckux BemecTB A. M. byrieposa,
3aKOH COXpaHEHUsi MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMUU;



MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIIME B OCHOBE IMOHMMAHMS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMHYECKUX SIBICHUH, (aKTOJIOTHYECKUE CBEICHHUS O CBOWMCTBAX, COCTAaBE, TIOIYYCHUH H
0€30MMacHOM HCTOJIb30BAaHAH BAKHEHIIMX OPraHWYCCKUX BEHIECTB B OBITY M MPAKTUYCCKOM
NESTEILHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUI BBISIBJIATH XapaKTePHBIC TPU3HAKU IMOHSATHH, YCTAaHABINBATH UX
B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOIIME MOHATHS IPH OMUCAHUU COCTaBa, CTPOCHUS H
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMCHHI HCIOJIb30BaTh XHMUYCCKYI0 CHMBOJIMKY JJISI COCTaBICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOM) (GOPMYIT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIUi, M3rOTABJIMBATh MOJICIN MOJIEKYJI OPTaHMYECKHX BEIECTB IS
WJUTFOCTPAIIMHU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hopMUPOBAaHHOCTh YMEHHMI YyCTAaHABIIMBATh TMPUHAICKHOCTh HM3YyYEHHBIX OPTraHUYECKUX
BEIIECTB MO UWX COCTaBy M CTPOCHUIO K OMNPEeACTIEHHOMY KJacCy/TpyIIe COeIMHEHUI
(YyrieBoAopoibl, KUCIOPOI U a30TCOACPIKAIIUE COCTUHEHHUS, BRICOKOMOJICKYISPHBIE COCTUHEHNS),
JIaBaTh WM Ha3BaHWsA 10 cucremarnmueckor HomeHknatype (IUPAC), a Ttaxke mnpuBOIuTH
TPUBHAIIbHBIE HAa3BaHUS OTICIBHBIX OPTraHUYECKUX BEHIECTB (STUJICH, MPOIUJIEH, AalleTUJICH,
ATUJICHTJIUKOJb, TJIMIEPUH, (heHO, GopMaTbIEr i/, alleTaabIeT U], MypaBbHUHAs KHCJIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TJII0K03a, (PpyKTO3a, Kpaxmal, IeJUTII03a,
TJIAITAH);

chOpMUPOBAHHOCTh YMEHHSI ONPENCTATh BHUIBl XHMHUYECKOM CBS3M B OPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHS TPUMEHSTh TIOJIOKEHHUSI TEOPUU CTPOCHUS OPTaHUYECKUX
BemectB A. M. ByriepoBa it 0OBsICHEHUs 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepru30BaTh COCTaB, CTPOCHUE, PU3UUECKHE U XUMHUECKUE
CBOMCTBa TUMHYHBIX MPEICTAaBUTENECH pa3lMYHBIX KIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STWJICH, TPOMWJIEH, aleTwieH, OyramueH-1,3, merunOyraawen-1,3, O€H30J7, METaHOJ, 3TAaHOI,
STUJICHTJIUKOJIb, TIUIEPUH, (DEeHOI, aleTanblIerus, MypaBbUHas U YKCYCHasl KUCJIOTHI, TJIOKO3a,
KpaxMmaj, IeJIUII0JI03a, aMHUHOYKCYCHAsi KHCIIOTa), WUIIOCTPUPOBATh M€HETHUECKYIO CBSI3b MEXIY
HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHH C HCIOJIb30BAHHEM CTPYKTYPHBIX
(opmyu;

chOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJIOPOJIHOTO ChIpbs (HE(DTH,
MPUPOJHBIN Ta3, yroib), CHOCOObI UX MEpepabOTKU U MPAKTUUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOIUTH BHIYMCICHUS 110 XUMUYECKUM YPaBHEHUSIM (MaccChl,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MIIU MPOIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUH);

chOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOW 3HaHUII 00 OCHOBHBIX METOJIaX HAay4YHOTO
MO3HAHUS, UCTIOJIb3yEMbIX B XUMUU NIPU U3YyYCHHUU BEIIECTB U XUMHUUYECKUX SIBJICHU (HAOI0IeHUE,
M3MEpEeHue, SKCIIEPUMEHT, MOJICIMPOBAHNE), HCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATHS PElIeHUN B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBS3AHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHUW COOMIOJaTh MpPaBHIJIA TMOJIB30BAHUS XUMUYECKOW MOCYI0N U
nabopaTopHbBIM 000PYAOBaHHEM, a TaKXKe MpaBUiia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUUN IUTAHUPOBATh M  BBITIONHATh XUMHUYECKUN HOKCIEPUMEHT
(mpeBpallleHHs] OPraHMYECKHX BEIECTB MPU HArpEeBaHHUM, IMOJTYYCHHE STUJIEHA U U3YYEHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKIIUU OPTAaHUYECKUX BEIECTB, JCHATYypaIus OelIKOB MpU HATPEBaHUHU,
[[BETHBIE PEAKINU OEIKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH OE€30MACHOCTH MpH oOpalieHuu
C BemlecTBaMH U J1a0OpaTOPHBIM OOOpYIOBAaHHEM, MPEJACTABIATH PE3YyIbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3alicCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid u (GopMymHpoBaTh
BBIBO/IbI HA OCHOBE ATUX PE3YJbTATOB;



c(OPMHUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh yMEHMH COOMIOAATh IIpaBUIAa 3KOJIOTUYECKH  LIEIeCO00pa3HOro
IIOBCJACHUSI B 6bITy u pr,[[OBOfI ACATCIIBHOCTU B MLCIAX COXpPAaHCHUA CBOCTO 3I0POBbA H
OKpY’)Kalolllell MPUPOJHOU Cpefbl, OCO3HABaTh ONACHOCTb BO3ACHCTBMSI Ha JKUBbIE OPraHU3MbI
OHpe[[eJIéHHI)IX OpraHN4YCCKUX BCIICCTB, IOHMMas CMBICII ITIOKA3aTCJIA HHK, MOSICHATDH Ha IpUMCEpax
CIIOCOOBI YMCHBUICHUS U ITPEAOTBPAICHUA UX BPECIAHOT'O BOSI[GI\/JICTBI/UI Ha OpraHus3M 4CJIOBCKaA,

JIIs 06yqa101111/1xcs1 C OrpaHHM4YC€HHBIMH BO3MOXHOCTSAMU 3JO0POBbiA: YMCHHC IPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

JUISL CIETIBIX M CITa0OBHIIAMIMX OOYYAIOIIMXCSA: YMEHHE HCIONB30BaTh Pelbe(yHO-TOUCUHYIO
cucremy o0o3HaueHuii JI. bpaiins muis 3anucu xuMuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOCHMSI Kypca «O011as 1 HeopraHudeckasi XuMUs» 0TPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKON COCTABJISIIOIIEH €CTECTBEHHO-HAy4YHOU
KapTUHBl MUpPA, POJM XMMHHM B TIO3HAHMM SIBJICHUM MPUpPOAbI, B (OPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOAWMON JUIsl  pelieHus
MPaKTUYECKUX 3aJad U DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U
MPUPOIHON Cpee;

BJIaJICHUE CHUCTEMOI XMMHUYECKUX 3HaHUU, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOUINE TOHITHS
(XMMHYECKHUI JIEMEHT, aToM, M30TOI, S-, P-, 0- BIEKTPOHHBIE OpPOMTAIM AaTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIDHBIM 00BEM, BaJEHTHOCTh, D3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJICHHS,
XUMHYECKasi CBs3b (KOBaJIeHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOAHAs), KpHUCTaJUIMYecKas
peméTka,  TUIBI ~ XMMHYECKMX  PEakUuid,  pacTBOpP,  JJIEKTPOJIUTBHI,  HEDJIEKTPOJIHUTHI,
ANEKTPOJUTAYECKAS JUCCOLMAIUS, OKUCINUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIIMH,
XMMHYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TEOPHsl AJIEKTPOJUTUYECKOM JUCCOIHMALINH,
nepuoanueckuii 3akoH Jl. 1. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHECHUS
U TpEeBpaIleHUs] SHEPTrUM NPU XUMHUYECKHX DPEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK
XHUMUH, MEPOBO33PEHUYECKHUE 3HAHUS, JIEKALME B OCHOBE IOHUMAaHMS IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHUH, (PaKTOJIOTUYECKUE CBEICHHMS O CBOWCTBAX, COCTaBe, IOJIYyYECHUH U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTUUYECKOM
NESATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISIBIISITh XapaKTEpPHbIEC MPU3HAKHU MOHITHIM, YCTAHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLME MOHATHS MPU OMMCAHUN HEOPTaHMYECKUX BELIECTB
U WX NPEBPALLECHUN;

chOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY MJISi COCTaBICHUS
(bopMys1 BEIIECTB ¥ YpaBHEHUI XUMHUYECKHX PEakiyii, cucremaruueckyro HoMmeHkiatypy (IUPAC)
U TPUBUAIbHBIC HA3BaHMSI OTJCJIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIN ra3, yrieKHCIbIi ras,
aMMHUaK, raimeéHas U3BeCTh, Herali€Has U3BeCTh, IUThEeBAasl COJa, MUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHH ONpEAEsITh BaJEHTHOCTb U CTENEHb OKUCICHHS XMUMHUYECKHUX
3JIEMEHTOB B COEAMHEHUSX pa3jIMYHOIO COCTaBa, BUJ XMMHYECKOH CBs3U (KOBaJleHTHas, MOHHa,
MeTaJUIn4YecKas, BOJOPOJAHAs) B COEAMHEHMSX, TUIl KPUCTAIMYECKON PpeImETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJspHas, HOHHAas, MeTaJuIMyecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHU;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHNUECKUX BEILECTB IO
UX COCTaBy K ONpEeAETIEHHOMY KJIAcCy/TpyIIe COeIUHEHHUH (MpOCThle BEIIeCTBA — METAJUIbl U
HEMEeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE TUPOKCHU/IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbICI neprouueckoro 3akoHa J[. M. Menneneesa
U IEMOHCTPUPOBATH €TO CUCTEMATH3UPYIOLTYI0, OOBbSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

c(OpMHPOBAHHOCTh YMEHHUM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKUX
aneMeHToB 1—4 nepuonos Ilepuoauueckoii cucteMbl xuMmuueckux anemeHToB [[. M. Menneneesa,
UCIIONIB3Ysl TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpPOHMTANINY, «IHEPreTUYECKHE YPOBHU», OOBSCHSITH



3aKOHOMEPHOCTU U3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCAUHEHUH IO NEPUOJAM U
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 211eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIECTBOBAHUE TI'€HETHYECKOU
CBSA3UM MEXKJy HEOPraHMYECKMMH BEIIECTBAMM C IIOMOLIBIO YPaBHEHHM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

c(OPMHUPOBAHHOCTh yMEHHS KJIACCH(PUIUPOBATh XUMHYECKHE PEAKIUU TI0 PA3TUIHBIM
MIpU3HAKaM (YUCILY U COCTaBy pearupyroliiuX BEIIEeCTB, TEIIOBOMY 3P (}EKTy peakuuu, U3MEHEHUIO
CTENEHENW OKUCIIEHUSI 3JIEMEHTOB, 00pPaTUMOCTH PEAKIMH, YUaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABIISITh YPABHEHHS PEAKIMi pa3IMYHBIX THUIIOB, MOJHBIE H
COKpAaIlEHHbIE YpaBHEHHUS peakUuii HOHHOTO OOMEHa, YYUThbIBas YCIOBUSA, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOJUTH peaklnu, MOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB
Pa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaxX HEOPraHNYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUN pPAaCKpbIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(OpPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW pEakluu OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIIeHHs XHUMHYECKOrOo paBHOBECUS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XMMHUYECKUE IMPOIIECCHI, JEKalle B OCHOBE
MIPOMBIIIJIEHHOTO TOJIyY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke Cc()OpMHUPOBAHHOCTH
IpeJCTaBIeHUH 00 OOLIMX HayyHbIX IPUHIMUIAX W SKOJIOTMYECKHX MpoOieMax XUMHYECKOTO
IIPOU3BOJICTBA;

C()OPMHPOBAHHOCTh yYMEHUM MNPOBOAUTH BBIUMCICHHUS C HCIOJIb30BAHUEM IOHATHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ia30B IPH XUMHUYECKUX PEAKLUAX,
Macchl BEIeCTBa WIM 00bEMa Ia30B IO M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O00bEMY
OJIHOTO M3 YYacCTBYIOLIUX B pEaKIUH BEIIECTB, TEMJIOBOTO 3(PQeKTa peakiuy Ha OCHOBE 3aKOHOB
COXPAaHEHHUsS MAcCChl BELLIECTB, IPEBPAILEHUS U COXPAaHEHUS SHEPIHH;

c(OPMHUPOBAHHOCTb YMEHHUI COONIOJAaTh IpaBuja MOJIb30BAHUSA XUMUYECKOH NOCYIOH U
na0opaTOpHBIM 00OpPYJIOBAaHUEM, a TaKXKe MpaBujia OOpallleHHs ¢ BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSAMU 1O BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OIIBITOB;

C(OPMHUPOBAHHOCTh YMEHHHM IUIAHUPOBAaTh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue MepoKcuaa BOJOpoa B IPUCYTCTBUM KaTalln3aTopa, ONpeAeIeHNe Cpeibl paCTBOPOB
BELIECTB C MOMOILBIO YHUBEPCAIbHOI'O MHAMKATOPA, BIUSHHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTb
XUMUYECKOHN peakluy, peaklui MIOHHOTO OOMEHa, KaUeCTBEHHbIE PeaKui Ha cyabdart-, KapOoHaT-
U XJIOPUJI-aHUOHBI, Ha KAaTUOH aMMOHMs, pPEIICHHE DSKCIIEPUMEHTAIBHBIX 3aJad II0 TeMam
«Metamiel» U «Hemeramibl») B COOTBETCTBUM C IPAaBWIAMU TEXHUKU O€30MACHOCTH IpH
oOpalleHUH ¢ BeUIeCTBAaMU U J1a0OpaTOpHBIM 000PYIOBaHUEM, MPEICTABIATh PE3yJIbTAThI
XMMUYECKOTO JKCIepUMEHTa B (opMe 3alMcd ypaBHEHUH COOTBETCTBYIOIIMX peakuuil u
(GbopMynUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUUYECKYI0 HH(MOpPMAIHIO,
M0JTy4aeMyI0 U3 pa3HbIX MCTOUHUKOB (CpeACcTBa MacCOBOM KOMMYHMKALIUHU, IHTEpHET U Jpyrux);

c(OPMHUPOBAHHOCTh yYMEHHH COOMIOAAaTh MpaBUja OSKOJOTMYECKH 11€Jeco00pa3HOro
MOBEJICHUsT B OBITY M TPYAOBOH JEATENBbHOCTH B MLEISAX COXPAaHEHHMsS CBOETro 370pOBbS U
OKpYXKarollled NPUPOAHON CpeaAbl, OCO3HABaThb OIACHOCTb BO3JECUCTBUSA HA >KUBBIC OPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, MOoHMMAas cMblich nokaszarens 1K, moscHsaTs Ha mpumepax crocoObl
YMEHBUIEHUS U NIPEAOTBPALIEHUS UX BPEIHOIO BO3/IEHCTBYS HA OPraHU3M Y€JI0BEKa;

UIE OOy4aloIMXCsl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEILECTB U XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CIa0OBHJAMIMX OOy4alOIIMXCSA: YMEHHE MCIONB30BaTh PelbepHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

Ne n/n NporpaMmabl Bcero Konrpoabubie | IlpakTHnueckue Oagpe;?:::;;fﬂ(s:?)zg;;ég
padoThI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHSI OPraHMYECKUX COCANHCHUH A. 3 https://resh.edu.ru/subject/29/10/
M. bytiepoBa
Wroro mo pazueny 3
Paspnen 2. YrieBoaopoabl
2.1 [penenbHbIE YIIEBOIOPOIBI — AJTKAHBI 2 https://resh.edu.ru/subject/29/10/
2.2 HempeziebHEIE YTIeBo0pOLL: ATKEHEL, 6 1 https://resh.edu.ru/subject/29/10/
ATKAMECHBI, ATKUHBI
2.3 ApOoMaTHYECKHE YrIIeBOI0POIbI 2 https://resh.edu.ru/subject/29/10/
2.4 Eiip;);;{;zgg CTTI?;HHKH YIICBOZIOPOAIOB 3 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3 https://resh.edu.ru/subject/29/10/
3.2 A erupipl. Kapborossie kuciorst 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHbIe 3(DUPBI
3.3 VYrieBoabl 3 1 https://resh.edu.ru/subject/29/10/
Utoro no pazneny 13
Pa3znea 4. A3orconep:kanue oprannyeckue coeTuHeHus
4.1 ‘ AMHHBI. AMUHOKHCIIOTBL. benku 3 https://resh.edu.ru/subject/29/10/
Uroro no pazgeny 3
Paspnen S. BoicokoMoJIeKYISIpHbIE COeIMHEHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (I (POBbBIE)

Ne n/m NporpaMmabl Bceero ;c;)ﬁﬂoTTI;) (:JIbele :)sz)ﬁi:)l:ll")l;l‘{eCKHe o0pa3oBaTe/ibHbIE PeCYPChI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
1.1 iiﬁ;qﬁg;gi?iﬁgﬁi glgem 3 https://resh.edu.ru/subject/29/11/
Meneneera
12 Crpoenne peutectsa. Muoroobpasie 4 https:/resh.edu.ru/subject/29/11/
BCIIIECTB
1.3 XUMHYECKUE PEaKIuU 6 1 1 https://resh.edu.ru/subject/29/11/
HWtoro mo pazneny 13 https://resh.edu.ru/subject/29/11/
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Merauisi 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hemerasmist 9 1 1 https://resh.edu.ru/subject/29/11/
2.3 (B35 HCOPIaHHMUCCKHX 1 OPIaHHUCCKHX 2 https://resh.edu.ru/subject/29/11/
BEUICCTB
Hroro no pasueny 17 https://resh.edu.ru/subject/29/11/
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XuMHS U KU3HB 4 https.//resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero KonrtpoJbHbie

padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE NH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHME, Pa3BUTHE U
3Ha4YCHHE

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

Teopust CTpOEHUSI OPraHUYECKUX
coenuHenuii A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

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

[IpencraBnenue o Kinaccuuxanuu
OpPraHu4Y€CKrUX BCHICCTB.
Howmenknarypa (cucremarndeckasi)
" TPUBUAJIBHBIC HA3BaAHUA
OpPraHUYECKUX BEIIECTB

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

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

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

Mertan u 3TaH — npocTeume
MIPE/ICTaBUTENIH AJTKaHOB

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

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBaA

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

DTWJIEH U MPOIUIIEH —
MIpOCTEHIIINE MTPEICTABUTENN
QJIKCHOB

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

[IpakTuueckas pabora Ne 1.
«[lonydyeHue sTuIIeHA U U3yYCHHE
€ro CBOMCTB)»

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

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
CUHTETHUYECKOTO KaydyKa ¥ pE3HHbI

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

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMSI, TOMOJIOTHYECKUM PALL.
AneTtniieH — npocTeimui

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

11

Boluncnenus 1o ypaBHEHUIO
XUMUYECKON PeaKLun

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

12

ApeHsl: 6EH30J U TOTYOJI.
TOKCMYHOCTH apEHOB

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

13

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB, TPUHAIIEKAIINX
K pa3JIMYHbIM KJIaccam

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

14

[IpupoHbIE HCTOUHHUKHU
YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U
MONyTHBIE He(TAHBIE ra3bl, HePTh
U IPOAYKTHI €€ rnepepadoTKH

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

15

[IpupoHbIE HCTOUYHHUKHN
YTJIEBOJIOPOJIOB: IPUPOIHBIN Ia3 U
MONyTHBIE He(TAHBIE ra3bl, HeYTh
Y TIPOJYKTHI €€ mepepaboTKu

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

16

KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIBD)

17

[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

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

18

MHuoroaToMHEIE CIIMPTHI:
OTHUJICHTJIMKOJIb U TJIMLHCPHUH

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

19

denon: CTPOCHUC MOJICKYIIbI,
(I)I/ISI/I‘IeCKI/Ie 1 XUMHWYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUC

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

20

Anpaerunpl: GopManbaeTu U
aneTanpaerun. AneTod

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

21

OnHOOCHOBHBIE NPEEIBHBIC
KapOOHOBBIE KMCIIOTBI: MypaBbHUHAs
U YKCYCHas

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

22

[IpakTuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBI»

https://resh.edu.ru/subject/29/10/
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23

CreapuHoBas 1 OJICMHOBAs
KHCJIOTBI, KaK IIPCACTaBUTCIIN
BBICIIINX Kap6OHOBI)IX KHUCJIOT

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

24

MBpL1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JNEUCTBUE

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

25

CrnosxHble 3¢upsl Kak
MIPOU3BO/IHbIE KAPOOHOBBIX KUCIIOT.
IM'uaponus cinokubIX 3(GUpoB

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

26

XKupsr: ruaponns, npuMeHeHue,
OMOJIOTHYEecKas PoJib KUPOB

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

27

VrneBoasl: cocTas,
knaccudukanus. Baxuenmme
MPEACTaBUTENH: TJIFOKO3a,
(bpykTo3a, caxaposa

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

28

Kpaxman u nemintonosa kak
MIPUPOJTHBIE TIOJTUMEPHI

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

29

KonTtponbHas padoTa mo pasaery
«Kucnopoacoaepxartine
OpraHUYECKUE COCTUHEHHS

30

AMWHBI: METHJIAMHUH U aHWJINH

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

31

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHN4eCcKUe COCANHEHHU S, UX
OHOJIOrMYECKOE 3HAUECHHE.
IlenTuasl

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

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS

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

33

OCHOBHBIE HOHATUA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

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

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. IlmacTmaccsl,

https://resh.edu.ru/subject/29/10/
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‘ Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

11 KJIACC

Ne

u/n Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYeCcKnX deMeHToB J1. 1.
MeHnaeneeBa, UX CBSA3b C
COBPEMEHHOM TEOPHUEHN CTPOECHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB H
HX COCIMHECHHH I10 TPYIIIaM 1
nepuojiaM. 3HauYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX 3jieMenToB .M.
MeHnpeneeBa B pa3BUTHH HAYKH

https://resh.edu.ru/subject/29/11/

Ctpoenue BemiecTBa. XUMHUUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/29/11/

BaneHTHOCTE.
DneKTpooTpULaTeIbHOCTh. CTEneHb
okuciieHus. BemiecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

https://resh.edu.ru/subject/29/11/

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIC U KOJUIOUIHBIE

https://resh.edu.ru/subject/29/11/
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pactBopbl. MaccoBas 10715
BEIIECTBA B pPaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYEeCKUX COCTUHCHUM.
I'eneTnueckas cBs3b
HEOPraHUYeCKUX BEIICCTB,
pa3JIMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/11/

Knaccudukanus xuMmuueckux
peakuuii B HEOPraHUYECKON 1
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U IPEeBpaICHUs
SHEPTHUH MPU XUMUIECKUX PEAKITUSIX

https://resh.edu.ru/subject/29/11/

CxkopocTts peakniun. OOpaTumbie
peakuu. XuMHUYECKOE PaBHOBECUE

https://resh.edu.ru/subject/29/11/

10

[TpakTrueckas padota Ne 1.
«BnusiHEE pa3IMYHBIX (HaKTOPOB HA
CKOPOCTh XUMHUYECKOM PEaKITHI»

https://resh.edu.ru/subject/29/11/

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakuuu HOHHOTO
oOMmeHa. ['maposu3 opraHudecKux u
HEOPraHU4eCKUX BEIICCTB

https://resh.edu.ru/subject/29/11/

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEH

https://resh.edu.ru/subject/29/11/

13

KontponpHas pabota no pasaeny
«TeopeTnyeckre OCHOBBI XUMUM»

14

Mertaiel, UX MOJIOXKEHHUE B
IIepuoaunueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenieneeBa 1 0COOEHHOCTH
cTpoeHus: atTomoB. Oo11He
¢u3nyecKkrue CBOMCTBA METAIIJIOB

https://resh.edu.ru/subject/29/11/

15

CnaBbl METaJIOB.

https://resh.edu.ru/subject/29/11/
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DIEKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, KaJblUH,
MarHuii, aJroMUHUI) U UX
COCAUHCHHI

https://resh.edu.ru/subject/29/11/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU
U UX COCTMHEHUI

https://resh.edu.ru/subject/29/11/

18

XUMHYecKHe CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

https://resh.edu.ru/subject/29/11/

19

[IpakTnueckas padora Ne 2.
"Pemrenne skciepuMeEHTAIBHBIX
3a7a4 1o teme «Metauiel»"

https://resh.edu.ru/subject/29/11/

20

HeMeTa.]'IJ'IBI, UX IIOJIOKCHHUC B
[Iepuoaunueckoil cucreme
XUMHUYECKnX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.ru/subject/29/11/

21

du3znyeckre CBOMCTBA HEMETAIIIOB.
AmtoTponusi HeMeTauioB (Ha
puMepe KUCIopoa, Cephl,
dhocdopa u yriepoaa)

https://resh.edu.ru/subject/29/11/

22

XuMHYecKre CBOMCTBA TaJJOreHOB,
Cephl U UX COCTMHCHUM

https://resh.edu.ru/subject/29/11/

23

XUMHUYECKUE CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHCHUI

https://resh.edu.ru/subject/29/11/

24

XuMHuJecKue cBolicTBa yriepoaa,
KpEMHUA U UX COCI[I/IHeHI/Iﬁ

https://resh.edu.ru/subject/29/11/

25

[IpuMeHeHre BaKHENIINX
HEMETAIIJIOB U UX COCIMHEHUN

https://resh.edu.ru/subject/29/11/

26

O0o001IcHNE B CHCTEMAaTH3aLIH
3HaHUM 110 Teme «HeMeTamably.
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHU U

https://resh.edu.ru/subject/29/11/
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TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3.
«PGHIGHI/IG 3KCH€pI/IMeHTaJII)HI>IX
3aga4 o reMe "Hemertauier'»

https://resh.edu.ru/subject/29/11/

28

KonTponeHast paboTa o Temam
«Metamne» u «Hemetamib)

29

HeopraHquCKHe 1 OPraHn4cCKuc
KHUCJIOTHI. HCOpFaHI/I‘IeCKI/IC u
OpPraHn4€CKreC OCHOBAHHA

https://resh.edu.ru/subject/29/11/

30

AmMdoTepHbIe HEOpraHUYECKUE U
OPraHUYeCKUE COCTUHEHUS.
I'eneTnueckas CBA3b
HEOPraHWYECKUX U OPraHMYECKUX
BEIIIECTB

https://resh.edu.ru/subject/29/11/

31

Pous xuMuu B o6ecrieyeHun
AKOJIOTUYECKOM, SHEPreTUYECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHU
MEUIHBI

https://resh.edu.ru/subject/29/11/

32

[Ipencranenus: 06 0OMMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIIICHHOTO
MOJTYYCHUS BOKHEHIIINX BEIICCTB

https://resh.edu.ru/subject/29/11/

33

Yenosek B MHUPEC BEIIECCTB U
MaTCprajioB

https://resh.edu.ru/subject/29/11/

34

XuMus u 3A0POBLEC YCJIOBCKA

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe oo6mectBo «M3narensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/10/
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