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INOACHUTEJBHASA 3AIITMCKA

[Iporpamma 1o XxuMHUM Ha YpOBHE CpeIHEro 001Iero oopazoBanus pazpadboraHa
Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6 obpa3oBaHUU B
Poccuiickoit ®denepanun», TpeOoBaHMI K pe3ylbTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenbHOM MporpaMMbl cpenHero obmiero ooOpaszoBanus (POII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHmenmuu mnpenojaBaHus y4eOHOTO TmpeaMera «XUMHUS» B
oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanyu, peajn3yonmx OCHOBHbIE
oOpa3oBareNbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOKEeHUM «CTpaTeruu pa3BUTHSA
Bocniutanusi B Poccuiickoit @eaepanuu Ha nepuoa ao 2025 roga» (Pacnopsbkenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MHOJIXOJOB K pa3pabOTKE MPOrpaMMbl MO XUMHUH, K ONPEICIICHUIO
oOuieil crpaterud oOy4eHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYArOIIMXCS CPENCTBaMU
yueOHoro npeamera «Xumus» mia 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHus, pe3yJlbTaTOB O0Oy4YeHHs U TpeOOBaHUM K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXKUAT 3aBEepUIAIOLNIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYLINX
LIEJIOCTHOM CHCTEME XMMHUYECKOr0 00pa3oBaHMsl. DTH LIEHHOCTU KacaloTCsl MO3HAHUS
3aKOHOB MPUPOJIbI, (POPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a
TaK)K€ DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 30POBBIO U MIPUPOTHOM
cpene. Peanusyercs xumuyeckoe oOpa3zoBaHHe OOydarOIIMXCsl HA YPOBHE CPEIHETO
oOuiero o6pazoBaHusl CpeACTBAMH Yy4eOHOTO MpeaMera «XUMHUsSD», COACpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpeAeseHbl B NMPOrpaMMe MO XUMHUU C YU4ETOM cHerupuKu
HAyKd XUMHUHU, €€ 3HAUYeHMs] B IO3HAHUM MPUPOJABI U B MaTepUATbHON KU3HU
oOlecTBa, a Takke € Y4€TOM OOMMX Ielel W NPUHIMIOB, XapaKTepHU3YHOIIMX
COBPEMCHHOE COCTOSHHE CHUCTEMBI CpeaHero oOmiero oopa3zoBaHus B Poccuiickoit
denepanum.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oco0yio pojib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3/IaHUH HOBOM 0a3bl MaTepuanbHOU KylbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHME PALMOHAIBLHOTO HAYYHOT'O MBIILIECHUS, B
CO3/IaHHE€ LEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXKaloIeM MHpe Kak O €IWHCTBE
OpUPOIBI U YENOBEeKa, KOoTopoe (opmupyercs B XUMHUM Ha OCHOBE MOHHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOBMOYKHBIMH 00J1aCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCTbl0 MHPOBOW KYJIBTYPBI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HM Kaxjoro uieHa ooOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBleHAa Ha pEIICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOMU, MUILIEBOM, SKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBI 3I0POBBSL.

B cootBeTcTBMM C OOMMMH MEISIMH W TPHUHIIMIAMH CPEIHEro 0O0IIero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl ypOBEHb
U3Y4YCHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IMOJITOTOBKY
00yyaromuxcsi, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKA MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIELIHOTO BKIIFOYEHUS B )KU3Hb COIIMYyMa, ITPOJIOHKEHUST 00pa30BaHUs B Pa3IMYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocraBnsomuMu  npeamMeTa  «XUMHsD — SBISIOTCS  0a30BbI€  KYpChl —
«Oprannyeckas xumusi» u «OOmas W HeopraHMYEcKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKd: CHUCTEMa
3HAQHUW MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIEH XUMUH) U
opraHnyeckoil xumuu. POpMUPOBAHHWE HJAHHOMW CUCTEMBl 3HAHHWU MpPU U3YUYEHUH
npeaMeTa 00ecneyrBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000Opa3usi BEIIECTB
HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpyktypa conaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckass Xumus» cPopMHUpoBaHA B MporpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Y4YCHHI0 Y4yeOHOro wMarepuaia ©  00yCIOBJICHA
UCTOPUYECKU OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMPENENEHHBIX TEOPETUUECKHUX
ypoBHsX. Tak, B Kypce OpraHn4eCcKol XUMHUU BEIlleCTBA paCCMaTPUBAIOTCA HA YPOBHE
KJIACCUYECKOM TEOpUM CTPOCHUS OPTraHUYECKUX COCIMHEHHUHM, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEJICTABICHUN O CTPOCHUU BeliecTB. CBeeHUs
00 M3y4aembIX B Kypce BEIIECTBaxX MAIOTCS B PA3BUTUU — OT YIJIEBOJIOPOJIOB [0
CJIOKHBIX OHOJIOTMYECKH aKTUBHBIX COCIMHEHMHA. B Kypce OpraHmdeckoll XUMUU
MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIETro 00pa3oBaHUS
NepBOHAYAJbHBIE TPEACTABICHUS O XUMHYECKOW CBsI3U, KIACCU(PUKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKOI
peakuu.

[Ton HOBBIM yrjaoM 3peHUs B TMpeaMeTe «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3Yy4YEHHbIH Ha YPOBHE OCHOBHOIO 0O0mIero o00pa3oBaHUs
TEOpPETUYECKUM MaTepuan W  (AKTOJIOTHYECKHE CBEJACHUS O BEIIECTBaX U
XUMUYECKON peakmnuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHudecKas
XUMUSD» O00Yy4arolmMMCcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJO0JIOTMUECKUX IMO3UIIMM,



ry0oke TMOHSTh HWCTOPUYECKOE HU3MEHEeHHE (QYHKIHMM 3TOro 3akoHa — OT
000011ar0111eH 10 0OBSICHSIONICH 1 MPOTHO3UPYIOIICH.

Ennnas cucrtemMa 3HaHWUM O BAXXKHEWIHMX BEHIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBaX M NPUMEHEHHH, a TaKXKE€ O XMMHYECKUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AonoHsAeTcs B Kypcax 10 u 11 kiaccoB aneMeHTamu
COJICP)KAHMS, MMEIOUMMH KYJbTYPOJIOTUYECKUNA W NPHUKIATHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMHU HayKamH,
pPacKpbIBAIOT €€ poJib B MO3HABATEIBHOW U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBKCHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U
NPAKTUYECKUX MPUIIOKEHUNA XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpo0sieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKA OCMBICIMBATh UHGOPMAIIUIO U MIPUMEHSTH €€ JJIsl TIOTIOJIHEHUS 3HAHUH,
pelIeHUsS] UHTEJUICKTYaIbHBIX U KCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a1a4. B
LIEJIOM COJIep’)KaHue y4eOHOro mnpeameTa «XUMHUS» JAHHOTO YpPOBHS HU3YUYEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYYAIOIMIMXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl  TOHUMaHusi QuiocodpCKUX HJeH, TaKUX KakK: MaTepuaibHOE €JIMHCTBO
HEOPraHMYECKOr0 M OPraHUYeCKOro Mupa, oOyCJIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPUPOIHBIX SIBICHUNU MyTEM SKCIIEPUMEHTA
U pEHICHUS TMPOTHUBOPEYUN MEXKIy HOBBIMH (akTaMu U TEOPETUUECKUMU
IPEANOChUIKAMHU, OCO3HAHHME POJIM XMMHUU B PEHICHUH IKOJIOTMYECKUX MpodiieM, a
TaK)Ke MpoOsieM COEpeKEHUs DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JaHHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B mmane pemeHuss 3agad  BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALUU
OoOy4Jaronuxcsi MPUHATBIE TPOrPaMMOM IO XUMHHU TOIXOIbI K OMNpPENeTICHUI0
colepKaHUsi W TIOCTPOCHHUS TpeIMeTa MpeaycMaTpuBaioT  GOpMHpPOBaHUE
YHUBEPCAIBHBIX YUE€OHBIX JEUCTBUM, UMEIOMNX 0a30BO€ 3HAUCHHE JJISl PA3TUUYHBIX
BUJIOB JCSATEIBLHOCTU: pEIICHUsT mpoOieM, TMOoucKa, aHaiu3a U 00pabOoTKU
uHpopmManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OIbITa MNPAKTUYECKOH U
UCCIIE0BATENbCKOMN NI TEIbHOCTH, 3aHUMALOIIIEH BaXKHOE MECTO B MO3HAHUU XUMUH.

B nmpaktuke mnpemogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEJHEro oOIIero o0pa3oBaHUs, NMPU OMPEICICHUU
COJICP)KATEIIbHOM XapaKTEPUCTUKHU IIeJied H3ydeHHUs TMpeaMeTa HarpaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOAUYECKOW TOYKHA 3PEHHUS TAaKOM IIOAXOJ K OIPEACICHUIO LEIEH H3YYEHUS
npeaMeTa sSBJISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pEHUs TJAaBHBIMHM LEJISIMH H3YYEHHS] NpeaIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (QopMupoBaHuE CHCTEMbl XUMHUYECKMX  3HAHUM  KaKk  BaKHeWIen
COCTAaBJIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU



JeKaT KIIOUeBbIE TMOHATHSA, (PYHJIaMEHTAJbHbIE 3aKOHBI U TEOPUU XUMHUH,
OCBOCHHE $3blKa HAayKH, YCBOCHHME W TOHHMMAHHME CYIIHOCTH JOCTYMHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHHE C MUCTOpUEH HUX
pa3BUTHUS U CTAHOBJICHHS,

e (QopMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUii, HEOOXOAUMBIX JIJIsi IPUOOPETEHUS] YMEHUM
OpPUEHTHUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U NTOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHHH M CIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM  XHMHUYECKOTO0  OJKCIEpUMEHTa, COONIOACHUEM  IpaBUII
6e30macHOro o0palleHust ¢ BeIeCTBAMH.

Hapsiny ¢ atumMm, coaepskarenbHasi XapaKTEpUCTHKA ILeJIed W 3ajay HU3ydeHUus
MpeJMeTa B MPOrpaMMe M0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHM C
HOBBIMHU TPUOPUTETAMH B CHUCTEME CpelHero obmiero obOpasoBanus. CerojnHs B
[PEroJaBaHUM XUMUU B OOJIbILIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIepKaHusl 00y4eHHUsl, OpPUEHTUPOBAHHOM HA MMOATOTOBKY BBIITYCKHHKA
00111€00pa30BaTeIbHON  OpraHu3allii, BIAQJACIONIET0 HE HAO0OpOM 3HAHUN, a
(YHKUIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHUSIMU AKTUBHOIO
HOJy4yeHUs 3HAHUH M TPUMEHEHUs] HMX B PEAJIbHOM JKU3HU Uil pElICHUs
OPAaKTHYECKUX 3a/a4.

B cBs3M ¢ 3TUM IpH M3Y4YeHUH IpeaMeTa « XUMUsS» JOMHHUPYIOIIEe 3HaUeHHE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

aganTays oOy4arolMXCsl K YCIOBUSM JUHAMUYHO PAa3BUBAIOUIETOCS MHPA,
(opMUpOBaHHE  WHTEIJICKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, rOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY TMPHUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX >KM3HEHHBIX CHUTYAIlHMsIX, CBA3AHHBIX C BEIIECTBAMH U HUX
MPUMEHEHUEM;

dbopmupoBaHre |y  OOydYalOIIUXCA  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIETEHIIUI), HMMEIOIIUX YHHUBEpPCAJIbHOE 3HAYEHUE [JIs Pa3JInYHbIX BUOB
NESTETLHOCTH: peIIeHUs MpoOJieM, MOWCKA, aHalu3a M o0paboTku WHGOpPMAIINH,
HEOOXOIUMBIX JIJIsi IPUOOPETEHUS OMbITA AESTEIIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IO3HAHMM XUMHUHU, a TaKXKe ISl OLUEHKU C TO3UIUN HKOJOTMYECKOU
0€30MMacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMUYECKHUX MPOIECCOB Ha OpraHU3M
YeJI0BEKAa U MPUPOIHYIO CPELY;

pa3BUTHE TI03HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi: CoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUA TI0 XMMHU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh
COBpEeMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHaiu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON HHPOPMAIIMN XUMUYECKOTO COJIEP KAHNUS;

dbopMHpoOBaHKE U PA3BUTHE Y OOYUYAIOIIMXCA ACCOLMATUBHOTO U JIOTUYECKOTO
MBIILJICHUS, HAOII0JaTENbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbhIE OCOOEHHO



HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHHE y  OOydJalomuxcsi YyOSKIEHHOCTH B T'yMAaHHCTUYECKOM
HAMpPaBICEHHOCTH XHMHH, €€ Ba)XXHOH pOJIM B PEIICHUH TJIO00ANbHBIX MpoliIeM
PaAlMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TOMOJIHEHHUSI YHEPTETUYECKUX PECYpCcoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOro
OTHOULIEHUS K TMPUPOJIE U CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUsI OINbITA
WCIIOJIB30BAHUS TOMYYCHHBIX 3HAHWN IS TPUHATAS TPAMOTHBIX PEIICHUHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYECKUMU SIBIICHUSIMH.

B yue6HOM mutane cpegHero o6mero o0pa3oBaHus IpeaMeT « XuMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB NMpeaMeTHOMN 00actu « EcTecTBeHHO-HAyUYHbIE PEIMEThI.

OO01iee 4Kciio YacoB, OTBEAEHHBIX JUJISl MU3yYEHUsS XMMHUU, Ha 0a30BOM ypOBHE
cpeaHero oOiiero oopa3zoBanus, coctabisieT 68 yacos: B 10 knacce — 34 ydaca (1 yac
B Hezento), B 11 kinacce — 34 gaca (1 gac B HeAEMIO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUU

[IpenMer opraHMyeckol XHMHU: €€ BO3ZHHMKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepuaioB. Teopuss CTPOEHUS OpPraHUYECKUX
coenquneHnit A. M. bytnepoBa, e€ ocHoBHbIe mojoxeHUs. CTpyKTypHBbIE (HOpMYITBI
OpraHnyeckux BemecTB. ['omonorus, nzomepusi. XuUMUYECKas CBA3b B OPraHUYECKUX
COEMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenne o kiaccuuKalMy OpraHUYECKUX BemecTB. Homenkiarypa
OpPraHUYECKUX COCJUHEHMM (cUcTeMaTHyeckas) U TpPUBUAIbHBIC HA3BaHUSA
BOXKHEUIINX MPEACTABUTEIECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M UX [PEBPAILICHHI:
O3HAaKOMJICHHE C 00pa3laMyd OpraHUYEeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
MOJCJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOACHUE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB 1O MPEBPAIICHUI0 OpPraHUYECKUX BEIIECTB MPH
HarpeBaHuM (I1aBjieHue, OOyIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHW pAa. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHE W XHWMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHus W TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, IOJYyYEHHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psif. DTWIEH U MPONUIEH —
POCTEUIIINE TPEACTABUTETN aJKeHOB: (PHU3WYECKUe U XWMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUOApaTalldd, OKUCICHHUS U
MOJIMMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMUYECKUE CBOMcCTBa (peakiusi nonumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
OPOCTEUIINN  MpPENCTAaBUTENh AJIKHHOB: COCTaB, CTpPOE€HHE, (UBHYECKUE U
XUMUYECKUE CBOWCTBA (peaklUMH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUH,
TOPEHHUS1 ), OJyYCHUE U TPUMEHECHHUE.

Apenbl. beHson: cocrtaB, cTtpoeHue, (PU3MUYECKHE U XHMHUYECKHE CBOMCTBA
(peakuu TaJOreHUpPOBAHUS U HUTPOBAHUS), MOJYyYEHHE U TpUMEHEeHHe. 1o.1yon:
cocmas, cmpoenue, usuuecKue u XumuyecKue ceoUcCmaea (peakyuu 2ano2enupo8aHus
U HUMpoGanus), noayyenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas
CBA3b MEXAY YII€BOAOPOJAAMH, IPUHAICKAIIUMHI K PA3IMYHBIM KJIACCAM.



[IpuponHble HMCTOYHHMKHA YIriA€BOAOpOAOB. IlpupoaHblii Ta3 HW TOMYTHBIE
Hedtsupie Tazpl. HedpTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIUTUYECKH), mnuposm3. IIpoaykTel
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KaMeHHBIN
yroJib U MPOAYKTHI €ro MepepadoTKy.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHSI BEIIECTB M UX [PEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3iiamMu IIacTMacc, KaydykoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«Yronb», MOAEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TajJOr€HONPOU3BOJIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUJIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJAYKTAa PEAKLIUU IO H3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MTPOYKTOB PEAKIIHH).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHble OQHOATOMHBIE COHPTHI. MeETaHON M 3TaHOJ: CTPOEHUE,
duznueckue W XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJAaMH, TOpPEHHUE), TpPUMEHEHHE. BoJOpoIHbIE CBSI3HM  MEXKAY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHbI€ CIIUPTHI. DTUJICHIIIMKOJb U TJIHUIEPUH: CTPOCHHE, PU3NUYECKUE
U XUMUYECKHE CBOMCTBa (B3aUMOJCHCTBHME CO IIEJIOYHBIMH  METaJUIaMH,
KAUEeCTBEHHAsl pEakUHusi HAa MHOrOaTOMHBIE CHOUPTHI). [lelicTBME Ha OpraHu3M
yenoBeka. [[puMeHeHue riauiepuHa U STUICHTITUKOJIS.

®deHol: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbnerubl U kemoHvl. DopMabIeTu, aleTalblAerull: CTPOeHNE, PU3NIECKe
U XMUMHYECKHE CBOWCTBA (pEakUMU OKHUCIEHHS M BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peaKinu), MOJIy4eHHE U PUMEHEHHE.

OnHOOCHOBHBIE TMpeebHbIE KAPOOHOBBIE KUCIOTh. MypaBbuHasi U YKCyCHas
KHCJIOTBI: CTpOE€HHE, (PU3MUECKHEe U XUMHUYECKHe CBOWCTBa (CBOICTBa, oOmue s
KJIacca KUCJIOT, pEeaKIus dTepuPpUKaINN ), TOJIy9eHHe 1 mpuMeHenne. CTeapuHoBast U
OJICMHOBAas KHUCIJIOThI KaK MPEJACTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICUCTBHE.

Crnosxxnble 2¢uphl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIHN3 CIOKHBIX
a¢pupoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buomormueckas posb
AKHUPOB.

VYrieBoapl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, AU- U MOJIMCAXAPUIbI).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI,
¢Gusndeckre U XMMHUYECKHE CBOMCTBa (B3ammMojeicTBue ¢ ruapokcumom meau(ll),
OKHCJICHME aMMHaYHBIM PacTBOpOM okcuaa cepedpa(l), BoccranoBieHue, OpokeHne
[JIIOKO3bl), HAaXOXKJIEHHE B TPUpPOJAE, MPUMEHEHHE, OHOoJIoTUYECKass PpPOJb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.




Kpaxman u nemmonosa Kak npupoaHbsie noaumepsl. CTpOoeHHE Kpaxmalla U
Heuosio3bl.  dDu3Mueckue W XUMUYECKHE CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAS PEaKIIMsl C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsI BEIIECTB M UX MPEBPAILCHUI:
npoBe/ieHue, HaOJIOJIEHUEe W OINUCAaHWE JIEMOHCTPAIlMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KA4e€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHCICHHE STaHOJIA
okcuzmoM wMeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m ruapokcumom wmemu(ll), B3ammomelcTBHE Kpaxmaaa C HOJOM),
IPOBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérurlie 3agaun.

Beluucinenuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJINYECTBa MCXOJHOTO BEIIECTBAa WJM MPOJAYKTa PEAKIUU IO H3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

A3oTcozepKalue OpraHuuecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coequHeHus. Ou3znyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TIuiMHa). buojoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYIISIpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKH.

OKCIEepUMEHTaIbHbIE METOJbl HW3Y4YEHMs] BEIIECTB W HUX MPEBpalllCHUMN:
HaOJIOJICHUE W OINMCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: JIEHATYypalus OCIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSITHS XUMHHU BBICOKOMOJICKYJIIPHBIX COEIUHEHU: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3alliU, CPEIHSS MOJICKYJIspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUNU —
NOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHsI BEIIECTB M UX MPEBPAILCHUI:
O3HAaKOMJICHUE C Oo0pasliaMu NPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXIpeaAMETHBIX CBA3€H MPU U3YYEHUU OpraHndeckor xumuu B 10
KJIaCCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSTHUH, SIBISIONMIMXCS CUCTEMHBIMHU JIJII OTIEJBbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: SIBJICHUE, HAy4YHBIA (PaKT, TUIIOTE3A,
3aKOH, TEOPHs, aHAINU3, CHHTE3, KiaccuuKaius, NEPHOIUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIHPOBAHUE.



@dwuszuka: Martepus, OHEprusi, Macca, aToM, DOJEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU YPOBEHbB, BEIIECTBO, TEN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(du3rUecKre BEIMYUHBI U SIMHUIIB UX H3MEPEHUSI.

buonorus: «merka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemecTBa (OCNKHU, YIICBOIBI, IKHPHI,
dbepMeHTHI).

['eorpadus: MHHEpabl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMaeMble, TOILIHBO,
pECypCHI.

TexHo0THS: TUIIEBBIC TTPOTYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHMS, MOIOIIHE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHYECKHE TIpemapaThl, MaTepuajibl U3
MCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XVUMHUYECKHUH 371eMEHT. ATOM. S1po atroma, U30TOIbI. DJIEKTPOHHAS 000JI0UKa.
DHepreTHYecKUe YpOBHHU, MOAYPOBHH. ATOMHBIC OpOWTanu, S-, P-, 0- 3JIEMEHTHI.
OcobeHHOCTH paclpeiesieHrs 3JIEKTPOHOB MO OpOWTalsiM B aToMax »dJEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpalIUs aTOMOB.

ITepunoanyeckuit 3akoH u llepuoanueckas cucrema XUMHYECKUX JIEMEHTOB /Jl.
N. MengeneeBa. CBs3b nepuoguyeckoro 3akoHa u llepmogmyueckoil CUCTEMBI
xuMudeckux smeMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB H
00pa3zyeMbIX UMH TIPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIINaM U MiepuojaM. 3HaUCHUE
IIEPUOIUYECKOTr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BHIbBl XUMHYECKOW CBSA3U
(KoBaJICHTHasi HEMoOJIsIpHAasi W TOJIIpHAsl, MOHHAS, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOM XWUMHUYECKOW CBsi3M (OOMEHHBIH H  JOHOPHO-
aKkienTopHslii). BogoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THNA KPUCTAJUINYECKON PEIETKHU.

[TonsTne o aucnepcHeix cucTtemax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIUHECHUM. Howmenknarypa
HEOPraHMYEeCKUX BemIeCTB. ['eHeTnMdeckas CBI3b HEOPraHMYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIMYHBIM KJIACCaM.



Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MAacChl BEILIECTB, 3aKOH
COXpPaHEHUS U MPEBPALICHUS SHEPTUU NP XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTuMbie
peakuuu. XuUMHUYECKO€ paBHOBecue. DaKTOpbl, BIHSIOMIUE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Onektponutuyeckas aucconuanusa. CuibHble U ciadbie AekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHAsI, IIEJIOYHASI.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHS] BEIIECTB M UX [PEBPAILLICHUI:
nemoHcTpauus Tadmun «llepuoandeckass cucteMa XUMHUYECKUX 3ieMeHToB JI. W.
MenneneeBay, H3ydeHUE MOJENENH KPUCTAUIMUECKUX PEHIETOK, HaOII0JICHHEe U
OMHMCAHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3lI0KEHHUE IMEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATaIU3aTOPA, ONMPEACICHUE CPEJIbl PACTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCATILHOTO HMHAUKATOpa, PEaklMd MOHHOTO OOMEHa), NPOBEJICHUE
pPaKTUYECKON paboThl «BiusHuEe pa3nuyHbiX (HaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkIum».

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHHSM XUMHYECKUX pEaKkIud, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOIB30BAHUEM TOHITHUS «MACCOBAst IO
BEILIECTBAY.

Heoprannyeckasi xummust

Hemeramnsl. Tlonoxenue nemerannoB B [lepuoanueckoit cuctemMe XUMUYECKHUX
anemeHToB J[. WM. MenzaeneeBa U 0COOEHHOCTH CTpPOCHHSI aTOMOB. (Duznueckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAILIOB (HAa MpUMEpEe KHUCIOPOHa, CEpHI,
docdopa u yraepona).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
docdopa, yriepoaa u KpeMHHUSI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOACOIEPHKAITUX
KHUCIIOT, BOJIOPOAHBIX COCTMHEHUI ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnel. Ilonoxenue metamwioB B Ilepuoguueckoil cucteMe XMMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JOYEK
atomMoB MeTauioB. OOmme Qusnyeckue cBoiicTBa MeTamioB. CIjlaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METaJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX METAUIOB (HATpUM, Kalui, KaJabIIUM,
MarHui, aTlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume cnocoObl monydeHus: meTamwioB. [IpuMeHeHne MeTauioB B ObITY U
TE€XHUKE.

OKCIEpUMEHTAIbHbIE METOJbl HM3YUYEHHs] BEIIECTB M UX MPEBPAILCHHI:
U3y4YeHUE KOJUIeKUMU «MeTamuibl M CIUIaBbDY, OOpa3lOB HEMETAJJIOB, pEIIECHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HaOJI0JEHUE W ONUCAaHUE JEMOHCTPALIMOHHBIX U



71a00paTOPHBIX OMNBITOB (B3aUMOJEHCTBHE THAPOKCHUIA AIIOMUHHUS C pacTBOpamMu
KHUCJIOT U 1EeJI0Yel, KAYECTBEHHbIE pEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétsl Macchl BeliecTBa WIM 00bEMA Ta3oB MO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH O0BEMY OJIHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJTHO U3
BEILIECTB UMEET NPUMECH.

Xumus ¥ )KU3Hb

Ponp xumMuu B 0OO0ECIEUEHHUM SKOJIOTMYECKOM, HHEPreTHYECKONW U MUIIEBOU
0e30MacHOCTH, PAa3BUTUU MeAUIUHBL. [loHSATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[Ipencrapienus 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIILJIEHHOTO MOJIYYeHUs
BAKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATOB. BAKHEHIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaT€pUalIbl, KPACKH, CTEKIIO, KEPAMUKA, MATEPUAJIbI
JUTSI JIEKTPOHUKU, HAaHOMAaTEpHUAJIbl, OPraHUYECKHEe U MUHEpAJIbHBIE YA0OpEHHUSI.

XuMHSIT WU 3I0POBbE HYEIIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, NpaBuia 0€30MaCHOTO UCIOJIB30BAHUSI TIpenapaToB ObITOBON XWMHU B
IIOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3eW MPU U3yUYCHUH OOIIEH U HEOPTaHUUECKON
xuMud B 11 Kacce oCcylecTBIseTCs Yepe3 UCTOIb30BAHNUE KaK OOIIMUX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK WU TOHITUW, SBJISIONIMXCA CHUCTEMHBIMHU JJISI OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TOHSTHS: HAY4YHBIM (HaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHUHTE3, KJIacCUPUKAIUs, TEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PAaAWOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUN YpPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, (M3MYECKUE BEIMYUHBI M CIUHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorusa: kineTka, opraHusM, OKocucTtema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, TOJIE3HBIE HCKOMAeMbIC, TOIUIMBO,
pecypchl.

TexHOomorusl: XUMHUYECKAs MPOMBIINUIEHHOCTh, METAJUIyprus, IPOU3BOIACTBO
CTPOUTENIBHBIX MaTEpPUANIOB, CEIbCKOXO3MCTBEHHOE TMPOM3BOJCTBO, IHILEBas
MIPOMBIILICHHOCTb, dbapmarneBTUUECKAS MIPOMBILIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX IpernapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKu IJIaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKOM TIpa)¥JTaHCKOW HIAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHUYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpeaMeTa «XUMHsD) JOCTHTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KJIaHCKOro OOIIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W MPAKTHUUECKON JESITeIbHOCTU
oOyuJaroluxcs Mo peajin3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJCTaBICHUS O COIMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIHHOCTH TIPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh W TPUHUMATH MOTHUBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanu3e UHQOpPMAIMU O MEPEOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 370poBOro U 0Oe3omacHOro obpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalleHusi C BeHieCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TNPAaBWJI HHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBbIOOpY HMHAMBHIYaJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUHW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKPY’KAlollleM MHUPE KaK O €IWHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUIM3AIUN: B €€ TYMaHHCTUYECKON HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHUU HOBOM 0a3bl MaTEpUAIBLHON KYJIbTYpbl, pEHIEHUU TI100aIbHBIX TPOOIeM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K MO3HAHUIO U UCCIIEI0BATENBbCKON EITEILHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJia B Pa3lMYHbIX cdepax MpodhecCHOHaTLHON

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHS yu4eOHOTO TMpenMera «XUMHUs» Ha
YPOBHE CpeIHEro o01Iero 00pa3oBaHus BKIOYALOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIINe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHUE,
IPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JApPYyTHUE);

yYHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIC
JICVCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Osjaaenue YHUBEPCAJIbHbIMHI Y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JIOrHYecKHne JelCTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAThI ACSITEIBHOCTH C IIOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAaHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKJCHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TIPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHMHUYECKOU
peaKuuu — MpH PEIICHWH YYEeOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (POpMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMYy  TpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:



3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJaeMOW TEMbI B XOJ€ AUAJIOra W/WiH
JUCKYCCUM,  BBICKa3blBaTb  WJ€H, (HOPMYJIUPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAUEN pe3yJIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajln3aluu y4eOHOro npoekta u (opMyJIHpOBaTh BBIBObBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISTh CBOK IO3HABATEJIbHYIO
NESTENIbHOCTD, ONpefends €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUT™M JEUCTBUI MpHU
BBITIOJTHEHUH YYEOHBIX U HCCIENOBAaTEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHUM O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUs TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUW DJIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM O00BEM, YIIEPONHBIN CKeneT, (YHKIHOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIIEBOAOPO/IBI,
KUCJIOPOJI U a30TCOAEPKAaIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUU S3bIK XUMHHU;, MHUPOBO33PEHUYECKUE 3HAHMS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX



SBJICHUM, (DAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJIYyYEeHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN ACSATEIBHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMyaT OpraHMYECKHWX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WILIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH TMPUHAJJIC)KHOCTh HU3YyYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIaccy/Tpynne coeauHeHUur (YriaeBOJOPOJIbl, KHUCIOPOJ | a30TCOJEp Kallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCJIWHEHMS), JaBaThb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMWICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIOTa, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABI XUMHYECKOW CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAHOJ, ATUJICHIJUKOJb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITNN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJb3YEMbIX B XUMUW TIPH U3YYEHUU BEIIECTB U



XUMHUYECKUX ABJIEHUH (HAOMI0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIB30BAaTh CUCTEMHBIE XHMHYECKHE 3HAHUA JUIsl NPHUHATUS pELICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalllsAX, CBS3aHHBIX C BEIIECTBAMM M HUX
IIPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMECHHUM COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TAaKXKe IpaBWwia OOpallleHus C
BELIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJIAHUPOBAaTh M BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHUHU, ITOTYUEHUE
STWIEHA WM W3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKLUUU OPraHUYECKHUX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBUM C TMpPaBWJIAMU TEXHUKA O€30MaCHOCTH TMpu OOpalieHUuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTh ~ yYMEHHUW  COONIOAATh  MpaBUiia  HKOJOTMUYECKU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpPAaHEHMs CBOEr0 30pPOBbS MU OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMast cMbica mnokaszatens [I/JIK, mosicHATe Ha mpumepax crnocoObl
YMEHBIICHUS W IPENOTBPALICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHYECKHUX SIBJICHU;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. Bpaiinsg mis 3anmvcn XMMUYECKHX

bopmyi.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOImias ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUH
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUIECKUX 3a71ad



¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHS (XUMUYCCKUH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(xoBaJIeHTHas, MOHHAsI, METAJTHYECKasl, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIHUTBI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS dHEPTUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTb, HETAILLIEHAS] U3BECTh, MTUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BEIeCTBA (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJINYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBYy K OMNpPEACTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [l.
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINUH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucrteMmbl
xumuueckux sjemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSTD



3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMUUYECKHUX JIEMEHTOB U UX COCIUHEHUU
10 mepruoIaM U rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKHUX deMeHTOB /[l. .
Menneneena;

cOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKME CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBy pPEarvpyrolinxX BeEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHbIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEAKIIUA HOHHOTO 0OMEHA, YUUThIBasI
YCJIOBHSI, TPY KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEaKIUH, MOATBEPKAAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaThb CYIIHOCTb OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHSI
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE NPOMBIIUIEHHOIO ITOJIYyYEHUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOLIMX HAay4YHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCIEHHUSI C HCIOJIb30BaHUEM
MIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIMsIX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh TIPaBUIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWiia OOpaIeHus: C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3JIoKEHHE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpENEIICHUE CpEeNbl PAaCTBOPOB BEMIECTB € MOMOILBK)  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluw,



peakuu MOHHOTO OOMEHAa, KaueCTBEHHbIE pEakiuu Ha cynab(dar-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHsI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a1ad I10
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISATh PE3YyJIbTaThl XUMHUYECKOrO JSKCIepUMEHTa B QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUI U (POPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluH, IHTepHET U IpyTHX);

C()OPMUPOBAHHOCTh ~ yYMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKU
1EeJIecO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OIMACHOCTh BO3/CHCTBUS HA )KUBBIE OPraHU3MbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yYMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHHUe pa3JesioB H TeM nupposbIe
Ne n/n P Konurpoasnbie | IpakTHueckue (unp )
NPOrpaMMbl Bcero oOpa3oBaTesbHbIe
padoThI pa6oThI
pecypchl
Paznen 1. Teopernyeckne 0CHOBBI OPraHM4eckoii XuMuu
IIpenmer oprannyeckoit xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COCIMHEHUH A. 3
M. BytnepoBa
Hroro no pazgery 3
Pa3nen 2. Yriaesoaopoast
21 TIpenenbHbIe YraeBoJOPOIbl — ATKaHbI 2
29 HenpenensHble yraeBogopoIsl: aaKeHbl, 6 1
' aNIKaJIMEHBl, ATKMHBI
2.3 ApoMaTHUYECKHE YIIIEBOA0POIbI 2
24 IIpupoaHble HCTOUYHUKH YTIEBOJOPOAOB U 3 1
' X nepepaboTka
Hroro no pazneny 13
Pasnen 3. Kuciaopoacoaepxaunie OpraHu4eckue CoeiHHeHUus
3.1 Cruptel. @enon 3
32 Ansnerunsl. KapOoHOBBIE KHCIIOTEL 7 1
' Crnoxusle 53GHpbI
3.3 VrieBoasl 3 1
HWroro no pasueny 13




11 KUIACC

Koanyecrso yacos DJIeKTPOHHBIE
HaumeHoBanue pa3jieioB U TeM (uudpossbie)
Ne n/n Kontposnbnbie | IpakTnueckue
MPOrpaMMbl Bcero oOpa3oBaTesIbHbIE
pa6oTbl pa6oTbl
pecypchl
Paznen 1. Teopernyeckne 0CHOBbI XUMHH
Crpoenue aromoB. [lepuoaudeckuii 3aKoH
11 u [leprnonnueckas cucTeMa XMMHYSCKIX 3
snementoB /. 1. Menneneena
12 Crpoenue BemectBa. MHOroobpasue 4
' BEILIECTB
13 XUMUYECKUE PEaKLIUU 6 1 1
Hroro no pazzgeny 13
Pa3nen 2. Heoprannyeckasi Xumust
21 Mertanst 1
2.2 Hewmeramnmst 1 1
23 CBs13b HEOPraHUYECKHX M OPraHUICCKUX 9
' BEILECTB
Hroro no pazneny 17
Pasznen 3. Xumus 4 )KH3Hb
31 XUMUS U KU3HB 4
Hroro no pa3aeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




KanengapHo-reMaTuueckoe IIaHuPOBaHUE MO0 YUeOHOMY MPEIMETY

XUMMA 10 KIIAC

(1 gac B Hexento, Bcero 34 yaca 3a rojn)

Ne Hara
n/n Tema ypoka [1nan dakT

Tema 1TeopeTnueckne 0CHOBbI OpraHuveckoil xumun(34)

1 BBoanbiii uHCTPYKTaXK 10 Th
[Ipenmer opraHnyeckor XuMHUH, €€ BOSHUKHOBEHHUE, 06.09
pa3BUTHE U 3HAYCHUE

) Teopust cTpoeHHs OpraHUYECKUX COeTUHEHH A. M. 13.09
byTtnepoBa, €€ OCHOBHBIE IIOJIOKEHUS
[IpencraBnenne o Kiaaccu(PUKAIIUNA OPTAHUICCKUX BEIICCTB. 20.09

3 HomMmenknaTtypa (cucremaTuyeckas) U TpUBUAJIbHBIC Ha3BaHUS
OpraHUYECKUX BEIIECTB

4 Tema 2. Yraesogopoabi(134) 27.09
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI Pl
MertaH 1 3TaH — OPOCTENIINE IPEACTABUTENN aJTKAaHOB 04.10
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 11.10

7 OTWIEH U NPONUWIEH — NPOCTEUIINE MPEICTABUTETN 18.10
AJIKEHOB

g IIpakTnueckas padora Ne 1. «Ilonyyenue stunena u 25.10
W3YUYEHHE €T0 CBOMCTBY» MHCTPYKTax o0 Th

9 Anxanuensl. byranuen-1,3 u metundyraguen-1,3. 08.11
[TosyueHrEe CUHTETUYECKOTO KaydyyKa U PE3UHBI

10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, romosiornueckuii | 15.11
psl. AUETWIEH — NPOCTEUIINI NpeICTaBUTENb aJTKUHOB

11 BrIuncieHnst o ypaBHEHUIO XUMHYECKON pEaKIUU 22.11

12 Apenbl: 6eH3011 U TOIyoJ1. TOKCHYHOCTh apeHOB 29.11

13 ['eneTnueckas CBA3b YIJIEBOIOPOIOB, NPUHAIEKAIINX K 06.12
pa3ITUYHBIM KJIaccam
[IpupoaHbIE HCTOYHUKH YTIEBOAOPOIOB: PUPOAHBIN ra3 u 13.12

14 NOMYTHbIE HEPTAHBIE ra3bl, HEYTh U MPOIYKTHI €€
nepepadoTKu

15 [TpupoaHbIE HICTOUHUKH YTII€BOAOPO0B: MPUPOIHBIN ra3 U 20.12




NOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€

nepepadoTKu

16 Kounrpoabnasi padoral no pazneny «YrieBoaopoabh» 27.12

Tema 3 Kuciopoacoaep:xaiue opraHu4ecKue CoeAMHEHHU s

17 (134) Uucrpykraxk no Th
[IpenenbHbIE OJTHOATOMHBIE CIUPTHI: METAHOJ U STAHOJL.
Bonopoanas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUICHTIUKOIb U TIUIEPUH

19 DeHOJT: CTPOCHUE MOJICKYJIBI, (PU3NYECKHEe U XUMUYCCKUC
CBOMCTBA, IPUMEHEHHUE

20 Anpnerunipl: opMaIbaeTua U arleTaabAerua. AIICTOH

21 OAHOOCHOBHBIE MPE/EIbHBIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHAst

99 IpakTnueckas padora Ne 2. «ColicTBa pacTBOpa
YKCYCHOU KHCJIOTBD HHCTPYKTAkK 110 Th

93 CreapuHOBasi U 0JICMHOBAsI KUCJIOTHI, KaK MPEJCTABUTEIIN
BBICIIUX KapOOHOBBIX KUCIOT

94 Mpblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEe
JICUCTBUE

o5 CrnosxHble 3¢upbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
['uaponau3 cnoxkHBIX 3PUpoB

26 Kupsl: ruaponus, npuMeHeHnue, OM0JIOTHYeCKasi poJib KUPOB

57 VYrneBoasl: cocTaB, kiaccudukainus. Baxxneime
IpeICTaBUTENHN: TII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxmai u nennroio3a Kak IpupOoJHbIE TOJIUMEPDI

29 KontpoabHas padora 2 1o pazgeny
«Kucnoponconepxaiiye opraHn4ecKue COeAMHEHUS

30 Tema 4 A3oTcoaep:xaimue oOprannyeckue coefuHeHus (34)
AMWHBI: METUJIAMUH U aHWJIHH

31 AMUWHOKHCIIOTHI Kak aM(pOTepHbIE OpraHUYECKHE
COCIMHEHUS, UX Onoyiorundeckoe 3HadeHue. [lentuap

32 benku kak NpupoiHbIE BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS
Tema5. BbicokOMOJIeKYJISIpHBIE COeTMHEHHsI(24)

33 OCHOBHBIC IOHATUSI XUMUU BBICOKOMOJICKYJIISIPHBIX
COEIMHECHUU

34 OCHOBHBIE€ METO/IbI CHHTE3a BEICOKOMOJIEKYISIPHBIX




coenuHenui. [limacTmaccel, Kaydyku, BOJIOKHA

KanennapHo-reMatuueckoe miaHUPOBAaHUE 110 YYEOHOMY TIPEIMETY
XUMMS 11 KITACC

(2 yaca B Hezento, Bcero 68 4yacoB 3a roj)

Ne Tema ypoka Hara
Ilnan  ¢akr
Tema 1. BaxxHeiinmue moHSITHSI M 3aKOHBI B XUMHUH. (64)

1 BBoanblii nHcTpykTax no Th
Hayunble MeTOnbl TO3HaHUS B XUMHUHU. Mcrounuku xumuudeckoi | 06.09
uHpopmaru. MoaenupoBaHue XUMUUECKUX MTPOLIECCOB U SIBJICHUM,
XUMHUYECKUN aHAJIU3 U CUHTE3 KaK METO/bl HAYYHOTO MTO3HAHUSI.

2 Crpoenne BemectBa. CoBpeMEHHast MOJICITh CTPOCHHUS aToMa. 07.09
DneKTpoHHAas KOH(DUrypamus aroma.

3 OcHoBHOE 1 BO30YXAeHHBIE COCTOSIHUS aToMOB. Kitaccudukanus 13.09
XUMHYECKHUX 3JICMEHTOB (S-, P-, d-35meMenThI). OCOOCHHOCTH
CTPOEHUS SHEPTeTUYECKUX YPOBHEN aTOMOB d-371€eMEHTOB.

4 ITepunoanyeckas cucreMa XUMHUYECKHUX anemenToB | 14.09
.. MenneneeBa. dusznueckuit cmbica llepuoguyueckoro 3akoHa
JI.1. Menneneena.

3) [IpyunHBI ¥ 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB aneMeHToB U ux | 20.09
COCJIMHEHUH 0 TIEPUOIaM U TPYIIIaM.

6 Perenne 3a1a4 u ynpaxHeHHI. 21.09
Tema 2. CTtpoenne BemecTBa(74)

7 DNEeKTpOHHAS IPUPOJA XUMUUYECKOU CBSI3H. 27.09
DJIEKTPOOTPUIIATEIILHOCTb.

8 Bubsl xuMuueckoi cBsi3u (KOBaJE€HTHAs, MOHHAsS, METAJUIMYECKAs, 28.09
BOJIOPOJIHASI) U MEXaHU3MBI €€ 00pa30BaHus.

9 [IpocTpaHcTBeHHOE CTpoeHrEe MoJieKyJ. Kpucrannuueckue u 04.10
amopdHbIe BelecTBa. TUIBI KPUCTATUTMYECKUX PEIIETOK (aTOMHAs,
MOJIEKYJISIpHAsl, MIOHHAsI, METaJUIMUECKas).

10 | 3aBHUCHMOCTH (PU3UYECKUX CBOIMCTB BEIIECTBA OT TUIIA 05.10
KpUCTAJUIMUECKON pemeTku. [Ipuannbl MHOT0OOpa3rs BEIIeCTB.

11 | 3akoH coxXpaHEHHs] MacChl M YHEPTUH. 3aKOH nocTosgHcTBa coctaa. | 11.10

12 | Pemienue 3a7a4 u ynpaxHEHUH. 12.10

13 | Pemienue 3a7a4 u ynpakHeHUH. 18.10
Tema 3. Xumunueckue peakunu(134)

14 | Xumuueckue peakiuu. ' OMOTeHHBIE U TE€TEePOreHHbIE PEaKIINH. 19.10

15 | Pemenue pacyeTHbIX 3a7a4 25.10

16 | Pemenue pacueTHbIX 3a1a4 26.10

17 | OxkucIuTeNnbHO-BOCCTAHOBUTEIbHBIE peakiu. OKUCIUTEIbHO- 08.11

BOCCTAHOBHUTCJIbHBIC PCAKIIMHU B IIPUPOJC, IIPON3BOJACTBCHHBIX




npoueccax v KU3HCACATCIIbHOCTH OPraHu3MOB.

18 | CxopocTh peakiuy, €€ 3aBUCMMOCTh OT pasznuyHbix (akTopos: | 09.11
OPUPOABl PEATUPYIOIIMX BEUIECTB, KOHIICHTPALMUA PEArupyrommnx
BEILIECTB, TEMIEPaTyphl, IUIOMAAN PEAKIIMOHHOW TMOBEPXHOCTH,
Hanuuus Katanuzaropa. Jlaoop. onvim NelCpaBHEHHE CKOPOCTU
pPa3NOKEeHHUsI TIEPOKCHAA BOAOPOJA TPHU HCIOJb30BAHUHM Pa3HBIX
katanu3aropoB (oxcuna wmapranna(IV), womun kamus, MeIHBIHA
KyIopoc ¥ T.J.).

19 | OOpaTUMOCTh peaKIHii. 15.11

20 | XuMHruecKkoe paBHOBECHE U €ro CMEIEHUE TTO/1 IEHCTBUEM 16.11
pa3nnyHbIX (PaKTOPOB (KOHIIEHTPALIMS pEareHTOB WA MPOTyKTOB
peakiuu, JaBjieHue, TeMneparypa) st Co3AaHusl ONTUMAJIbHbBIX
YCJIOBUM NMPOTEKAHUS XUMUYECKUX MPOIECCOB.

21 | Pemenue pacdeTHbIX 3a1a4 22.11

22 | PemieHue pacueTHBIX 3a/1a4 23.11

23 | TemoBoii 3¢ (heKT XMMHUUECKON peaKIIHH. 29.11

24 | Pemenue 3a1a4d Ha TETUIOBOM 2 (HEKT peaKIum. 30.11

25 | Konmponvnaa paboma 1 no temam «Baxueimme mnoHstus u | 06.12
3aKOHBI XUMUN», «CTpOEHUE BEIIECTBAY», « XUMUUYECKHUE PEAKIIHI.

26 | XUMHYECKHUE PEaKIUu. 07.12
Tema 4. PacTtBopbI(64) 13.12

27 | qucnepcHble cucteMbl. [loHATHE 0 KOJUTOMAaX (30JIH, TEIH).

VcTuHHBIE pacTBOPEI.
Peakuun noHHOr0 0OMEHa B pacTBOpax 3iekTpoautoB. pH pactBopa | 14.12

28 | Kak TmoKasaTeNlb KUCIIOTHOCTH cpenbl. Jlabop. onvim Ne2

Onpenenenne pH cpenpl mnpu  NOMOIIKA  YHUBEPCAIBHOIO
WHUKATOPA.

29 | l'mapomu3 comei. 3HadeHue ruAponu3a B Ouosiormueckux | 20.12
OOMEHHBIX MPOIIECCaX.

30 | Peakuiuu noHHOTO OOMEHA. 21.12

31 | Peakuuu MOHHOTO OOMEHa. 27.12

32 | Peakniuu noHHOTO OOMEHA. 28.12
Tema 5. Merasuibl 1 ux coequnenusi(154)

OO01mast xapaKTepuCTHKa METaJUIOB 10 CTPOEHHUIO aToMa U

33 | MOJOKEHHUIO B IEPUOUIECKON CHCTEME XUMUYECKHUX JIEMEHTOB
JI.1. Menpaeneena.

34 | O6mme pu3nyecKre 1 XMMUISCKIE CBOMCTBA METAIJIOB.
DNEKTPOXUMUUYECKUIN PSIJT HATPSYKEHU METaJIOB.

35 | OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEUIECTB —
METaJUIOB TJIABHBIX M TOOOYHBIX MOATPYI (MEIb, KEJIE30)

36 | Koppo3us MeTaioB: BUAbI KOPPO3UH, CTIOCOOBI 3alUTHI METAJUIOB
oT Koppo3uu. OO01Me crnocoObl MOJYyYEHUS METAIIJIOB.

37 | Pemenne pacdeTHBIX 3a/1a4

38 | Pemenne pacdeTHBIX 3a/1a4

39 | DnexTponau3 pacTBOPOB W paciuiaBoB. [IpuMeHeHne snekTposmsa B




IMPOMBIINIJICHHOCTH.

40 | O00O0I11IEHHBIE CBEIECHUS O CBOMCTBAX COSIUHEHUN METAJLIOB:
OKCHUJIbl U THJIPOKCHJIBI METAIIIIOB

41 | IlpupoaHble COETMHEHHS] METAJIJIOB.

42 | Pemenne pacueTHBIX 3aja4

43 | Xumus B ctpouTtenbcte. Llement. beroH.

44 | IlonGop onTUMAIBHBIX CTPOUTENIBHBIX MATEPUAIOB B TPAKTUUECKON
NESTEITbHOCTH YEJI0BEKa.

45 | Pemenue pacueTHBIX 3a/1a4

46 | Pemenue pacueTHBIX 3a/1a4

47 | MeTaiuibl ¥ UX COEIUHEHUS.

Tema 6. Hemerasiibl v ux coeanHenusi(214)

48 | OOmas xapakTeprUCTHKa HEMETAJUIOB IO CTPOSHHUIO aToMa 1
MIOJIOKEHUIO B TIEPUOIUIECKON CHCTEME XUMHUIECKUX JIEMEHTOB
J.1. MenaeneeBa. Pu3nuecKkue CBOMCTBA HEMETAIIOB.

49 | Xumuyeckre CBOMCTBA HEMETAIIIOB B KOHTEKCTE OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB BOAOPO/I1a, KUCIOPOJa, TaJOTEHOB,
cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

50 | Xumudeckue CBOMCTBA HEMETAUIOB B KOHTEKCTE OKUCIUTEILHO-
BOCCTAaHOBHUTEIHHBIX CBOMCTB BOAOPO/Ia, KHCIOPO/a, TaJOTEHOB,
cepsl, azota, pocdopa, yriepoaa, KpeMHHUS.

51 | FI3MeHeHHe KUCIOTHBIX CBOMCTB HEMETAJUIOB B TPYIIIAX.

52 | Pemenne pacueTHBIX 3a7a4

53 | KucnotHbie OKCUBIL.

54 | Kuciotel, WX XUMHYECKHE CBOMcTBA. KUCIOTBHI-OKHCIUTENN:
cnienupruYecKre CBONCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM
kuciot. Jlaoop. Oneim Ne6 (CpaBHEeHHE XUMHUUYECKHUX CBOMCTB
OpPraHNYEeCKUX M HEOPTaHUYECKUX KUCIIOT

55 | CoenuHeHUs HEMETAJJIOB B MPUPOJIE.

56 | Pemmenne pacyeTHBIX 337249

5/ | PellieHne pacuyeTHBIX 3a/1a4

58 | Konmponwvnaa paooma 2 no temam «PactBopbi», «MeTamibl U ux
coeMHeHUs», «HemeTaisl 1 X COeTUHEHUSD.

59 | IIpaBuia 6e30macHOM pabOTHI C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEII[ECTBAMMU, CPEJCTBAMU OBITOBON XHMUMU.

60 | XuMus 1 ceIbCKOe X03SMCTRO.

61 | MuHepaibHble U OpTaHUYECKUE YAOOPEHHUS.

62 | CpencrtBa 3alIuThl pACTCHUMN.

63 | Xumus 1 SKOJIOTHSIL.

64 | Xumudeckoe 3arps3HeHUE OKPYKAIOMEH CPelibl M €Tr0 MOCIECTBUA.

65 | Oxpana ruapocdepsl, mouBbl, arMochepsl, Giaopbl u ¢dayHbl OT
XUMHUYECKOTO 3arpsi3HCHMS.

66 | PemeHue pacueTHbIX 3a1a4

6/ | PemeHue pacueTHbIX 3a1a4

68 | PemeHue pacueTHbIX 3a7a4







