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IlosicHuTENBLHAA 3alICKA

@enepalbHBIi  TOCYIAPCTBEHHBIM  00pa30BaTelbHbI  CTaHIApT CPEOHEro  OoOIIero
o0pa3oBaHMs yCTaHABIMBACT TPEOOBaHMA K pe3yJabTaTaM OCBOCHHS OOYYaIOUIMMHCSA IMPOrpamMm
cpenHero ooOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaAMeTHbIM). Hayuno-
METOIMYECKON OCHOBOM Uil pa3pabOTKH IJIAHUPYEMBIX PE3YIBTATOB 0CBOEHUS IPOrpaMM CpPEIHEr0
o0m1ero 00pazoBaHUs ABISICTCSI CHCTEMHO-IESTSIIEHO CTHBINA TIOTXO/T.

[Iporpamma mo XMMHM Ha YpOBHE cpeqHero oomiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @eneparnuny,
TpeOoBaHuii K pe3ynbTaraM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIEro
oOpa3oBaHus, HpeAcTaBieHHbIX B deneparbHOM roCyJapCTBEHHOM 00pa30BaTelIbHOM CTaHJAapTe
cpeanero oomiero ooOpazoBaHus, ¢ yuétoM «KoHuenmuu mpenoaaBaHus y4eOHOTO IpenMera
«Xumusi» B 00Opa3oBaTelbHBIX opranmu3anusax Poccuiickoit denepaiuu, pean3yrolux OCHOBHBIC
o0uieo0pa3oBaTeNbHbIE MPOrpaMMbl» M OCHOBHBIX IIOJIOKEHMH (enepalbHON  MPOrpaMMbl
BOCIHTAHUSI.

OcHOBY TTOIX0I0B K pa3paboTKe MpOrpaMMbl TI0O XUMHUH, K OTIPEIEICHUIO OOIIel cTpaTeruu
00y4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 0O0y4aIOUINXCSl CPEACTBaMU y4eOHOro mnpeaMera «XuMusy Jis
10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyalbHble mojiokeHus PI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH IIeJIed, CoNep)KaHus, pe3yabTaroB 0OydeHUs U TpeOOBaHUN K YPOBHIO
TIOJITOTOBKH BBITTYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMH TTOJIOKEHHUSIMHU MpOTpaMMa 1Mo XuMuH (0a30BBIH ypOBEHB) Ha
YpOBHE CpeHero oomiero 0opa3oBaHus:

yCTaHaBIWBaeT 00s3aTenbHOC (MHBAPUAHTHOE) TIPEIMETHOE COJACpIKAHUE, OTPEAeIsIeT
KOJIMYECTBEHHbIE U KAYeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXJOM JSTare H3ydeHHs IpeaMeTa,
MpeycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAaHUS COJEPKAHUSA U paclpeiesieHUs] ero mo Kiaccam,
OCHOBHBIM pa3JiesiaM U TeMaM Kypca;

na€T MPUMEPHOE pacipe/esieHne y4eOHbIX YacoB [0 TEMAaTHUYECKUM pa3jiesiaM, PEKOMEH IyeT
MIPUMEPHYIO MOCIJIEA0BATEIbHOCTh U3YUYEHHUs OTACIBHBIX TEM Kypca C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKH y4eOHOTO MpolLiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYatonInXCs
10-11 xaccos;

naéT METOIUYECKYI0 MHTEPIPETAIUIO 1Iesiel U3ydeHUs MpeAMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpenHero oOmiero o0pa3oBaHUS, COAEPIKATEIBHON XapaKTePUCTHKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTENbHOI MPOrpaMMBbl CPEIHEro 00IIero
oOpa3oBaHMs (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
M03HABATENLHOM AEITETbHOCTH YYSHHKA [0 OCBOCHHIO Co/Iep kaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3UIMSAM B MpOrpaMMe IO XUMHUHU COONIOEHa MPEeMCTBEHHOCTh € (QenepaibHOil paboueit
IporpaMMoil OCHOBHOTO 00Iero oopazoBaHusi 1mo XUMHMH (Juig 8—9 KiaccoB 00pa30BaTENbHBIX
OpraHu3aiuii, 6a30BbIii yPOBEHB)

[Iporpamma 1o XMMuUU SABISIETCS OPUEHTUPOM JUI COCTABICHUS PabOUYMX MTPOrpaMM, aBTOPbI
KOTOPBIX MOTYT HPEATI0KHUTh CBOM MOAXO0J K CTPYKTYPUPOBAHUIO U MOCIIEN0BATEIbHOCTH U3YUEHHS
y4eOHOTO Marepuana, a Takke CBOE BHUJEHHE OTHOCHTEIBHO BO3MOKHOCTH BBIOOpa BapHaTUBHON
COCTaBJIAIOIIEH CcoJlepKaHUs IPeAMETa JOTIOHUTENBHO K 00s13aTebHOM (MHBAPUAHTHOM) YacTH €ro
COJIEpKAHUS.

Xumudeckoe 00pa3oBaHHE, TOIy4aeMO€ BBITYCKHUKAMHM CpEeIHEeH IIKOJIbI, SBISETCS
HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKHT 3aBEpIIAIOLIMM STAllOM pean3allui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHONH cHCTEMe



XUMHYECKOTO 00pa30BaHUs. DTH IIEHHOCTH KacalOTCs MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUS
MHUPOBO33PCHUS U 00IIEH KYIbTYPHI YEIOBEKa, a TAKKE IKOJIOTUYECKHA 000CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOH cpere. Peannsyercs xumudeckoe 0Opa3zoBaHue 00yJarOmUXCsl HA
YpOBHE cpenHero oomero 0opazoBaHus CpeICTBAMHU YU4eOHOTO mpeaMera «XUMHEs, COICepPKaHnue U
MMOCTPOEHUE KOTOPOTO OMPEICIICHBI B IIPOTPAMME 10 XUMHUHU € YIETOM CHEIIU(PUKA HAYKH XUMHH, €
3HAYCHHS B MMO3HAHWUU MPHUPOJBI U B MATEPHATBLHOM KM3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX
IeNe W MPUHIUIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSHHUE CUCTEMBI CPEIHETO OOIIero
oOpazoBanust B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHUPOBAHUH COACPIKAHUS
npeaMeTa «XUMUSD» YITCHBI CIICAYIONUE TIOJOKECHUS O crieni(rKe U 3HAaYCHUW HAyKH XUMUH.

XUMHUS Kak JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WrpacT 0COOyl0 pOJjb B COBPEMEHHOMU
[UBHJIU3AIIMN, B CO3JaHUM HOBOHM 0a3bl MaTepuallbHOW KylnbTyphl. OHAa BHOCHUT CBOW BKJIAJ B
(dhopMUpOBaHHE PAMOHAILHOTO HAYYHOTO MBIIIUICHUS, B CO3aHHE IEJIOCTHOTO MPECTABICHUS 00
OKpYKaloIllleM MHUpPE KaK O €IUHCTBE MPHUPOIBI M HYeJIOBEKa, KOTopoe (OopMUpYeTCs B XUMHUU Ha
OCHOBE MTOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKTY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMH M BOBMOYKHBIMH O0JIaCTSIMH TPUMEHCHHUS.

TecHO B3aMMOJICHCTBYSI ¢ JPYTUMHU €CTCCTBEHHBIMU HayKaMH, XHMHS CTaja HeOTheMJIEMON
9acThI0 MHPOBOU KYJIBTYPBI, HEOOXOMMBIM YCIIOBHEM YCITCIITHOTO TPYyAa W KM3HU KaXJOTO YICHA
obmiecTBa. CoBpeMeHHass XMMHsI KaK Hayka CO3HJaTellbHas, KaK HayKa BBICOKHX TEXHOJIOTHI
HarpaBJicHa Ha pelleHre MI00ATBHBIX MPOOJIeM YCTOHYHBOTO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM,
SHEPreTHUYECKOU, MUTICBOM, SKOJIOTHYECKON O€301TaCHOCTH M OXPAHBI 37I0POBbS.

B cootBercTBMM ¢ OOmUMH TEISIMH W TPUHIMIIAMH CPEIHEro oO0IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YPOBEHb W3YUCHHS) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKIIOYEHHUS B JKHU3Hb COLUYMA,
MPOAOKEHUS 00pa30BaHUS B PA3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisionmu npeaMera « XuMus» siBII0TCs 0a30Bble Kypchl — «Opranuyeckasi XUMHUs»
u «OO0mas 1 HeopraHuveckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHHS KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOM HayKd: cHCTE€Ma 3HAHWMM 10 HEOPTaHUYECKOW XUMUU (C BKJIIOUEHUEM 3HAHUU U3
o01el XMMUW) U OpraHuYecKor XuMun. GopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHUH TIPH M3YyYCHUHU
npeaMeTa oOeCreuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO00pa3us BELIECTB HAa OCHOBE
0oOLIMX MOHATUI, 3aKOHOB U TEOPHM XUMUHU.

Crpykrypa copepkanusi KypcoB — «Opranudeckas xumus» U «OOmas u HeopraHuyeckas
XUMHs» cQOpPMHUpPOBaHA B MpOrpamMMme MO XUMHUU Ha OCHOBE CHUCTEMHOTO IMOJAXO0Jla K U3YyYCHHIO
yuyeOHOro wmarepuania u oOOyCJIOBI€Ha HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
OmpeAenEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHWYecKOW XHWMHUU BeIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHUECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COCAMHEHUN, a TaKxKe
Ha YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEACTaBIEeHUHN 0 cTpoeHHH BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIeCTBaxX JAlOTCs B PA3BUTUHU — OT YIIIEBOJAOPOIOB JI0 CI0KHBIX OMOIOTHUECKH
aKTUBHBIX COeqUHEHMI. B Kypce opranndeckoil XUMUU MOTy4arOT pa3BUTHE CHOPMUPOBAHHBIC HA
yYpOBHE OCHOBHOTO 0011ero 00pa3oBaHus MMepBOHAYAIbHBIC MPEACTABICHUS O XHMHUYECKON CBSI3H,
KITaCCU(UKAIIMOHHBIX TPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XUMHYECKOUN peaKkiiuu.

[Ton HOBBIM yriiOM 3peHHs] B TpeaMmere «XuMus» 0a30BOr0 YPOBHSI paccMaTpHBAETCS
W3YYEHHBII Ha YypPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEOPETHUECKHA Marepuan Hu
(haKTONOTUYECKHE CBEJCHHS O BEIIeCTBaX M XMMHUYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mmasi U1 HeopraHuveckas XUMHs» OOyJaroImIMMCsl MPEIOCTAaBISIETCS BO3MOXHOCTH OCO3HATh



3HaUYEHHUE MEePHOJANYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOJOJOTHUYECKUX MO3UIUH, TITyoKe
MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOTO 3aKOHA — OT 0000Imaromeit 10 00bICHSIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnosHsgercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu coJiepKaHusl, UMEIOITUMHU KYJIbTYPOJIOTHYECKUI
U MPUKJIAJHON XapakTep. JTU 3HaHUS CIIOCOOCTBYIOT HOHMMAHHUIO B3aUMOCBS3H XUMUHU C APYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B IO3HABAaTEIbHOW M MPAKTUYECKOW JEATENbHOCTU YEIOBEKa,
CTIOCOOCTBYIOT BOCIIUTAHHUIO YBXKEHHSI K TIPOIIECCY TBOPUYECTBA B 0OIACTH TEOPUU U TPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX IpoOIeMax, CBA3aHHBIX C XUMUEN, KPUTHUYECKH OCMBICTUBATh HHPOPMALIUIO U TPUMEHSATh
e€ i TONOJHEHWs] 3HAaHWM, pelIeHHs HHTEUIEKTyaldbHBIX UM OKCHEPUMEHTaIbHBIX
HCCIIEI0OBATENbCKUX 33/1a4. B 1enom copeprkanue yueOHOTO npenMera «XUMUs» JaHHOTO YPOBHS
M3yYEHUs OPUEHTUPOBAHO Ha (OPMUPOBAaHUE Yy OOYyHaIOLIUXCS MHPOBO33PEHUYECKON OCHOBBI JUIf
MOHUMaHUs (QWIOCOPCKUX UAEH, TAaKMX KaK: MaTepuaibHOE€ €IUHCTBO HEOPraHMYEeCKOro u
OpraHMYecKoro Mupa, OOYyCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOEHUEM,
MM03HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM SKCHEPUMEHTAa U PEIICHUS MPOTUBOPEUUIl MEXITY
HOBBIMHU (paKTaMHU U TEOPETUYECKUMHU NPEANOCHUIKAMH, OCO3HAaHHE POJIM XUMHH B PEIICHUU
9KOJIOTHYECKUX MpolieM, a Takke IpobieM cOepekeHUs IHEPreTUYECKUX pPECYpCOB, ChIPbS,
CO3/1aHHUS HOBBIX TEXHOJIOTHI U MaTepUaOB.

B nuiane pemieHus 3a1ad BOCIMTAHUS, PA3BUTUSA M COLUAIN3ALUKN OOyJarOIUXCs IPUHATHIE
IpPOrpaMMONl IO XHUMHUHU MOJXOAbI K OINpPEICIICHUIO COJAEPXKAHUA M IIOCTPOEHUS MpeaMeTa
IIPEeAYyCMaTPUBAIOT (OPMUPOBAHHUE Yy 00YyUaAIOIINXCS YHUBEPCAIBHBIX YU€OHbIX I€HCTBUM, MIMEIOLINX
0a30BO€ 3HaU€HHE JJIsl PA3JIUYHBIX BHUJOB AEATEIBHOCTH: PEIIEHUs MpoliieM, NOUCKa, aHalu3a U
00paboTku wmH(MOpPMAIMK, HEOOXOMUMBIX [UIi TNPUHOOPETEHUS ONbITa TMPAKTHYECKOW W
HCCIIEI0BATENIbCKON JIeATebHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMMH.

B npakruke npenogaBaHusi XMMHUM Kak Ha YpOBHE OCHOBHOI'0 00111ero 00pa3oBaHus Tak U Ha
YPOBHE CpeIHEro o011ero 00pa3oBaHus, IPU OIPEAETICHUN COJIePKATEIbHOM XapaKTePUCTHKH LesIel
U3y4YeHMs NpeAMEeTa HAaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAMLUOHHO MpPU3HAETCS
(GopMHpOBaHHE OCHOB XHMHYECKOM HayKd Kak o00JacTh COBPEMEHHOIO €CTEeCTBO3HaHU,
IIPAKTUYECKON JEesITeIbHOCTH YeJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBON KyiabTyphl. C
METOANYECKON TOUKM 3pEHUs TakOM MOJXOJ K ONpE/eNEeHUI0 Iesiell U3y4eHusl IpeaMeTa sBIIseTcs
BIIOJIHE OTPAB/IaHHBIM.

CoriacHO TaHHOM TOYKE 3pEHUS [TIABHBIMU LIETISIMU U3y4EHUS MTpeaMeTa «XUMUs» Ha YpOBHE
cpenHero obuero oopa3oBaHus Ha 6a30BOM YPOBHE SIBIISIOTCS:

(dopMHpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaXKHEWIIeW CcocTaBIAOLICH
€CTECTBEHHO-HAyYHON KApTHMHBI MHpa, B OCHOBE KOTOPOM JIEKaT KJIIOUEBBIE IIOHATHUSA,
(dyH1aMeHTalIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHME SI3bIKa HAyKH, YCBOGHHE U TNOHUMAaHHE
CYILIHOCTH JIOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

¢dbopMHpOBaHHE M pa3BUTHE MPEACTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKHX PEAKIINNA, HEOOX0IMMBIX JIJIsl IPUOOPETEeHU YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB
U XUMHYECKHUX SIBIIEHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM JKNU3HH;

pa3BUTHE YMEHHUI M COCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U OOBSICHEHUEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOMIOAEHUEM MTPaBHil 0€30IaCHOTO 00palleHHsl ¢ BEIeCTBAMH.

Hapsiny ¢ »TuM conepskarenbHas XapakTEpUCTUKA IIeJIed M 3aJad M3y4eHMs IpeaMeTa B



MporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B
cucreme odmero cpenHero oopasopanus. CerofHs B NPENOJaBaHUU XUMHUU B OOJbINEH CTETICHU
OTHAETCS MPENOYTEeHHE MPAKTHUECKON KOMIIOHEHTE COIepKaHusl 00ydeHUs, OpDUCHTUPOBAHHOHN Ha
MOJOTOBKY BBIMTYCKHHMKA IIKOJIBI, BJAJCIOMIET0 HE HAO0OpoM 3HaHUH, a (QyHKIMOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMU aKTUBHOTO TMOJTYYCHHS 3HAHUN U TIPUM EHEHUS UX B
peanbHOM KU3HU JUIsl peIICHUs TPAKTUYECKHUX 3a]1a4.

B 9T01i cBSI3M NpH M3yUeHUU TpeaMeTa « XUMUsS» TOMHHHPYIOIIEe 3HAYCHUE MPUOOPETArOT
TaKHe LEJIU U 3a/1a4i, Kak:

ajanTanus o0yJaroluxcs K YCIOBHUIM JUHAMHYHO Pa3BUBAIOLIErOCs MHUpa, GOpMUPOBAaHUE
MHTEJJIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

(dhopmupoBaHue y 00yUdarOMIUXCs KIIFOUYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITUH ), HIMEIOIITUX
YHUBEPCAJIbHOE 3HAY€HHE Ul pa3IMYHBIX BHUJIOB JAEATEIbHOCTH: pElIeHUs MNpoOieM, IMOMCKa,
aHanu3a U 00paboTKM WHOOPMALMK, HEOOXOJUMBIX IS MPUOOPETEHHUs OMbITa ACSTEIBHOCTH,
KOTOpas 3aHMMaeT BaXHOE€ MECTO B TO3HAHMM XHMMHMM, a TakXKe /s OLEHKH C TO3ULUN
9KOJIOTHYECKOH 0€30aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTraHU3M
YeJloBeKa U MPUPOIHYIO CPEny;

pa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MpUOOpeTaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUM C KMU3HEHHBIMU MOTPEOHOCTSIMH, UCIOIB30BaTh COBPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKA M aHaiu3a y4eOHOM M HaydHO-MOMYISpHON HMHGOpMAIMM XUMHYECKOTO
COJIEpKaHUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYyYaIOIIMXCA acCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJIIOIATeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MTPOBEICHUHN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 0Oyyaronmxcsi yoexAEHHOCTH B TyMaHUCTUYECKON HAIMPaBIEHHOCTH XUMUU,
e€ BaXHOW pOJM B pELICHUH NIOOATBHBIX MNpo0JieM paloOHaIbHOTO MPHPOJIONOIb30BAHUS,
MOTIOJTHEHUSI HHEPreTUYECKUX PECYpCOB M COXpPAHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEpeKHOTO OTHOILIEHHS K MPUPONIE U CBOEMY 3J0POBbBIO, a TAKXKEe MPUOOpETECHUS
OTbITA MCIOJB30BaHUS MOJYYCHHBIX 3HAHUHN JUIA NMPUHATHS T'PAMOTHBIX PEUICHUM B CUTyallMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn u 3amaun u3ydeHUs NOpeAMeTa «XUMUS» TMOIYYUIU TOAPOOHYI0 METOAMYECKYIO
uHTeprpeTanuio B pasaene «[lmaHupyemble pe3ynbTaTbl OCBOCHHSI MPOTPAMMBI 10 XUMHUUY,
Omaronapst uemy obecredeHo 4€TKoe MPEICTABICHUE O TOM, KaKH€ 3HAHUS U YMEHUSI UMEIOT MPAMOe
OTHOIIICHHE K pealn3allii KOHKPETHOH 1IeTH.

IInanupyemblie pe3yJbTaThbl 0CBOCHHUSI Y1€0HOI0 peaMeTa

denepalibHBIi  TOCYAAPCTBEHHBIM  0Opa30oBaTelbHbI  CTaHIApT CpEAHEro  oOIero
0o0pa30BaHMs yCTaHABIMBAaeT TPeOOBaHMs K pe3yJabTaTaM OCBOEHHUS OOy4aroIlMMUCS MPOTpaMM
cpenHero ob6miero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeIMETHbIM W mpeaMeTHbM). HaydHo-
METOANYECKOM 0CHOBOM /ISl pa3pabOTKH IIIAHUPYEMBIX PE3y/IbTaTOB OCBOCHHS IPOTPaMM CPEIHET0
o0r1ero 00pa3oBaHUS ABISAETCS CUCTEMHO-/1EATEIbHOCTHBIM MOXOI.

B COOTBETCTBMM C CHCTEMHO-ACSTEIBLHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3ynbTaToOB OCBOCHHUS IpeAMeTa «XUMUS» Ha YPOBHE CpeHEero oomiero oOpa3oBaHUs BbIJIEIEHBI
CIIEAYIOLUE COCTABIISAIOILHNE:



OCO3HaHHE OOy4aroIIMMMCS POCCUICKON TIpakJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJU4Yre MOTHUBAIIUU K 00yUEHUIO;

I[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH HAa OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPagUIINil 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaloIMXCS PYKOBOJACTBOBATbCSl B CBOEH JAEATEIbHOCTH
LICHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IPUCYIUIMMHU LEJIOCTHOM CHCTEME XHMHYECKOIO
o0Opa3oBaHus;

HAJIMYHE TIPABOCO3HAHUS SKOJIOTHUECKON KYIBTYpPHI U CIIOCOOHOCTH CTaBUTh LI U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl 0CBOEHUS MpeaMeTa « XUMUS T0CTUTal0TCS B €IMHCTBE yUeOHOM
U BOCIIUTATENIbHOM NEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMHM, COLUOKYIBTYPHBIMHU,
JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMHU U HJ€ajJaMH POCCHIICKOTO TIpakJJaHCKOro o0O0IlecTsa,
NPUHATHIMU B O0IleCTBE HOpPMaMHM U TNpPaBUJIAMH TOBEAECHMsS, CIHOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JTMUYHOCTH 00y4YaIOLIUXCS.

JIMuHOCTHBIE pe3yJIbTaTbl OCBOCHUS MpenMera «XHUMHs» OTpaxaioT C(hHOPMUPOBAHHOCTD
OTIbITA TIO3HABATEIBHON U MPAKTUYECKON JIEATENBHOCTH 00YYaIOIIUXCS 110 peain3allii IPUHSATHIX B
oOuiecTBe IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCKOTO BOCIIUTAHUS:

OCO3HaHMs 00y4aroImMMHCSI CBOMX KOHCTHUTYLIMOHHBIX MpaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IPaBOIOPSIKY;

IIPEICTABICHAS O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHWHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATENbHOCTH IPU CO3AAHUU Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U T03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JAPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH EATEIbHOCTH;

2) naTpUOTHYECKOTIO BOCIUTAHMUS:

LIEHHOCTHOI'O OTHOILLIEHUS K UICTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEYECTBEHHON XUMMH;

YBa)KEHMS K IIPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHHS XMMHUH,
OCO3HAHUS TOTO0, YTO JOCTH)KEHHSI HAyKHU €CTh Pe3y/bTaT JUIMTENIbHbIX HAOMI0AEeHUH, KPOIIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTepeca U N03HaBaTeIbHbBIX MOTUBOB B MOJIYYEHUH U MOCIEIYIOLIEM aHaINU3e HH(POpMaLUU
0 NIEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOW OT€YECTBEHHON XUMMHY;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MOBEICHUS;

CMOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMHU SIBICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEUIECHHS], OPUEHTUPYACH Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBaThb CBOE TOBEJEHHE M IIOCTYNIKM CBOMX TOBapHILEHd C MO3ULUN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI ITUX MOCTYIKOB;

4) hbopmMHUpOBaHUs KYIBTYphI 310POBbSL:

MOHMMaHMsI I[IEHHOCTEeH 3J0poBOro M Oe3omacHoro oOpas3a JKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTIONIEHHSI TTPaBMII O€30I1aCHOTO 0OpaIlEeHHsI ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHON KU3HH
U B TPYAOBOH AEATEIBHOCTH;

MOHUMAaHHMSI IEHHOCTH MPaBHJI HHIUBU1YaIbHOTO U KOJUIEKTUBHOTO O€3011acHOTO MOBEICHHS



B CUTYAIIUSIX, YTPOKAIOUIUX 3/I0POBBIO U KU3HHU JIIONIEH;

OCO3HAaHUS TIOCJIEJACTBUM W HENPUATUS BPEAHBIX MPUBBIYCK (YHOTpPEOJICHUSI aJIKOTOJIs,
HapKOTHKOB, KypeHHUS);

5) TpynoBOTO BOCIUTAHMUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEOBATEIILCKOM  JCSTEIBHOCTH,
00I1IeCTBEHHO TOJIE3HOM, TBOPUYECKOW U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

MHTEpeca K IPaKTHIECKOMY U3yYCHHUIO IPO(ECCHil pa3IMyHOTO PO, B TOM YHCJIe HA OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOIIM TPYyIa U pe3yabTaTaM TPyJI0BOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUAYATHHON TPAaeKTOPUH 00pa30BaHUs, Oyayien
npodeccuu U peanu3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 9KOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHUS TI0OATLHOTO XapakTepa JKOJIOTHYECKUX MPOOIeM, BIMSHHUS IKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBLHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJBb30BAHMS JOCTHIKEHUN XUMUHU JJIA PEHICHUS BOMPOCOB
PaIMOHAIBLHOTO MTPUPOIOTIONH30BAHMUS,

AKTUBHOTO HENPUSTUS JACUCTBHI, NMPUHOCAIIMX BpEIl OKpYXKalolled NPUPOIHOM cpene,
YMEHHSI MPOTHO3UPOBATH HEOJAroNpHUSATHBIE SKOJOTHYECKHE TMOCIEICTBUS MpeInpUHIUMAEMbIX
JNEUCTBUN U MPETOTBPAIATh UX;

HaJIM4YUs PAa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHUS, SKOJIOTHYECKON KYIBTYpbI, OIBITa
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HAaNpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbCcs HMHU B
M03HABATENbHOM, KOMMYHUKATUBHOW M COLIMAJIbHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTUN XeMopoOuu;

7) LEHHOCTH HAy4YHOTO TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLIECTBEHHON MPAKTHUKHU;

MOHUMAaHUs CHenudUKd XMMUU Kak HayKd, OCO3HaHus e€ ponu B (GopMHUpOBaHHUU
paIMOHAIBFHOTO HAyYHOTO MBINIJICHHS, CO3/IaHUU IIEIOCTHOTO MPEICTaBICHHs 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0ieM COXpaHEHUs! IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO0OI 3HAUMMOCTH XUMHUHU Ui COBPEMEHHOW UMBUIM3ALMU: B €8
T'YMaHUCTHYECKOW HAmpaBIEHHOCTH W BaXXKHOW PONM B CO3JaHUM HOBOW 0a3pl MaTepualibHON
KYJABTYpBI, PEIICHHH T[IOOANbHBIX MPOOIEeM YCTOWYHMBOIO pPa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUYECKOM, MUIIEBOI U SKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, O0eCTIeUeHUN
YCIOBUH YCHENIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU KaKIOTO YIeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH: TIOHUMAHUS CYI[HOCTH METOJOB  TO3HAHMS,
HCIONIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIONB30BaTh MOJydaeMmble 3HAHUS IS
aHanM3a ¥ OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIETO MUPa U MPOUCXOISAIINX B HEM U3MEHEHHM, YMEHUS
nenaTh 000CHOBAaHHBIE 3aKIIOUEHUS] HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IENbI0
MOJIY4E€HHUSI I0CTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO HUCIIONB30BaTh XUMUYECKUE 3HAHUS [Tl peIIeHHs TpoOIeM B



PCAJbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHUI0O U CaMOOOpA30BAaHHUIO, K
AKTHUBHOMY IIOJIYUCHHUIO HOBBIX 3HAHWUH 10 XMMHUHU B COOTBETCTBHU C JKU3HEHHBIMHA HOTpe6HOCTSIMI/I;

MHTEpeca K 0COOCHHOCTSIM TPYAA B PA3IMYHBIX cepax NpoheCcCHOHATBHON NS TeTHHOCTH.

MerarnpeaMeTHbIE pe3ylbTaThl 0CBOCHUS y4EOHOT0 IpeaMeTa « XUMUSA» Ha YPOBHE CPEHETO
o0m1ero 00pa3oBaHuUs BKIIOYAIOT:

3HaUMMBIC Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCS MEXAUCIUILUTHHAPHBIC
(Mex1penMeTHbIe) OOIIEHAaY HbIE TOHATHUS, OTPaXKAIOIINE LEJIOCTHOCTh HAyYHON KapTHUHBI MHUpa U
CHCIII/I(i)I/IKy MCTOJOB IMO3HAHUS, HCIIOJIIB3YCMbIX B CCTCCTBCHHBLIX HaAyKaxX (MaTepm{, BCIIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYy4YHbIN (DAKT, MPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeI0BaHNE, HAOMIONCHHE, U3MEPEHHE, SKCIIEPUMEHT U JpYTHeE);

YHHUBEpCaJlbHbIE yueOHbIe AecTBUS (TI03HABaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHbIE),
obecnieunBaromue (popmupoBanre (QPyHKIIMOHATHLHONW TPAMOTHOCTH M COLMAIBHOW KOMITETEHIIUU
00yUaroInuXCs;

CHOCOOHOCTh ~ OOy4alolIUXCS  MCIOJNBb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IeHCTBHUS B TO3HABATEILHON U COLMANIbHON
MIPAKTUKE.

MeranpeaMeTHble  pe3yabTaThl  OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU  Yy4EOHBIMU
IMO3HaBaTCJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMU ﬂeﬁCTBHHMH.

OgnajieHue YHUBEPCATbHBIMU YY€OHBIMH ITO3HABATCIIEHBIMU JCHCTBHSIMH:
1) 6a3oBbIe JOTUYECKUEC ICHCTBHUS:

CaMOCTOSITENIbHO  (QOpPMYIUpPOBaThb M aKTyaJUu3HpOBaTh MpoOieMy, BCECTOPOHHE €&
paccMarpuBarh;

OTpEAENATh UENHU JEeATEIbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHUTD PE3yNbTaThl ACITEIbHOCTH C IOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBLICTATH
XapakTepHble TPU3HAKM TMOHSATUM W  YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OObSICHEHUSI OT/IENIbHBIX (DAaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPUHU IS KJIACCU(DUKAIIUU BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIE CBSI3U MEXK]y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHbBIC, 10 aHATIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHS] B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHpPOBATH BHIBOIBI U
3aKJIIOYCHHUS;

MPUMEHATh B IMpOIlecce MO3HAHMS, UCIOIb3yeMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TIPe0Opa3oBbIBaTh MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMMBOJI) 2JIEMEHTa,
XuMuueckas GopMyna, ypaBHEHHE XUMHUECKON PeakIny — MPHU PEIICHUN YIeOHBIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3aj]a4d, MPUMEHITh HA3BaHHbIE MOJIENbHBIE MPEICTABICHUS MJIs BBISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIE UCCIIEOBATEIBCKUE ICHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEI[ECTB U XUMHUYECKUX PEaKIIHii;

dbopMynupoBaTh IeNM W 3a0a4d  UCCIEIOBAHUS, WCIONB30BAaTh TIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUPOBaHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CY)KJICHUM;



BJIA/IETh HAaBbIKAMM CAMOCTOATEIBHOIO IUIAHUPOBAaHUS M IPOBEICHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHMS HAOMIOOAaTh 3a XOJOM IMpOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro  pe3ynprar, (opmyaupoBate OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YITATOB HCCIICIOBAHMS, COCTABIATH OOOCHOBAaHHBIA OTYET O MPOACTAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBAaTEIbCKOM W TPOEKTHOH JeSTeNBHOCTH,
MPOSABIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pPELIEHUS
MIPaKTUYECKUX 3aj1a4, IPUMEHEHUIO PA3INYHBIX METOI0B IO3HAHMUSI.

3) pabota ¢ uHpOpMAaITHCHi:

OPUEHTHPOBATHCS B Pa3IMUHBIX UICTOYHUKAX UH(OpMaLIUY (HayYHO-TIOMYJIIpHAas JIUTeparypa
XMUMHMUYECKOTO COJEp)KAHMs, CIpaBOYHbIE TOcoOus, pecypcbl MHTepHera), aHaIU3UPOBATH
MH(OPMAIMIO PA3IMYHBIX BUIOB U (JOPM MPEICTABICHMSI, KPUTUUECKH OIIEHUBATH €€ 10 CTOBEPHOCTD
1 HEPOTHUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl M TNPUMEHATh pPA3NMYHbIE METOAbl IMpHU IOUCKE U 0oTOOope
nH(popMaIuu, HEOOX0IMMOH JUIsI BHITIOJTHEHUS YUeOHBIX 3aa4 ONpPeIeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT HCIOJb30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpeacTaBieHUuss MHPOpMAIK (CXEMBbl,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTUeE);

MCIOJIb30BaTh HAyUHBIH S3bIK B KAYECTBE CPEACTBA TP PabOTE C XUMUYECKON HH(pOPMAIIUE:
MPUMEHATh MEXKIPEAMETHBIC ((PU3MUECKHE W MaTeMaTHYeCKHWEe) 3HAKH W CUMBOJIBI, (POPMYIIBI,
ab0peBUaTypbl, HOMCHKJIATYPY;

UCIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISAHOCTH.

OBnazieHne yHUBEPCAIbHBIMM KOMMYHUKAaTHBHBIMU JIEHCTBUSAMMU:

3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOHW TeMbl B XOJA€ AMANOra W/WIN AUCKYCCHUH,
BBICKa3bIBaTh  UJAEH, (OpPMYIUPOBaTh CBOM  HPEAJOKEHUS  OTHOCUTEIBHO  BBIIIOJHEHHUS
IPEIOKEHHOH 3a/1aui;

BBICTYNIaTh C IPE3CHTALMEH pe3ylbTaToB IO03HABATENLHOW JESITEIbHOCTH, HOJYYEHHBIX
CaMOCTOSATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM pabOThl MO MCCIIEAOBAHUIO CBOWCTB M3Y4aeMBbIX BEIECTB, peaM3ald Y4eOHOIO
npoekrta M (GOpMYIMpPOBATh BBIBOJABI [0 pe3ylbTaTaM IMPOBEAEHHBIX MCCIEAOBAaHUN MTyTEM
COIVIaCOBaHMS MO3HMLUHI B X0/1€ 00CYXICHU U OOMEHAa MHEHUSAMHU.

OBgnazieHue YyHUBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMMU:

CaMOCTOSITEJIFHO IUIAHMPOBATh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO IEATEIHHOCTD,
ompenenss e€ LeMM M 3aJa4d, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeajaraéMblii  anropuT™M AEUCTBUN NpPHU BBINOJIHEHUH Y4YeOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBINA CIOCO0 MX pelIeHHs ¢ Y4ETOM MOJTyueHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIMIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

[IpeameTHbIE pe3ynbTaThl OCBOGHUS MPOrPaMMbl CPEJHETO 00IIero oOpa3oBaHus MO0 XUMUHU
Ha 6a30BOM ypOBHE OPHEHTUPOBAHBI Ha 0OecreueHre MPEeUMYILECTBEHHO 00111e00pa3oBaTebHON U
OOIIEKyIbTYpHOH TMOArOTOBKM oOywaromuxcsi. OHU BKIIOYAIOT crenupuueckue A y4eOHOTro
npeaMera «XuMUs» HaydyHble 3HAHHSI, YMEHHS U CLIOCOObI IEHCTBUI IO 0CBOEHHIO, MHTEPIPETAlluU
U MpeoOpa3oBaHUIO 3HAHUM, BHJIBI JAEATENIHOCTU MO TMOJYYEHHIO HOBOTO 3HAHHUS U NMPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX M pealbHBIX KM3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ XUMHeH. B



MporpaMMe Mo XUMHH MPEIMETHBIE pe3yJIbTaThl MPEACTABICHBI 110 T0/1aM U3YYCHHUS.

K konmy oOywenust B 1l kiacce mpeaMmeTHble pe3yibTaThl OcBOeHHsI Kypca «OOmas u
HEOPraHUYeCKasi XUMHUS OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMMHH B TIO3HAHWH SIBICHUH NPUPOABI, B (POPMHPOBAHUM MBINIJICHUS WU
KYJIBTYPBI JINYHOCTH, €€ QYHKIIMOHATHHON I'PAMOTHOCTH, HEOOXOAMMOM JITsl PeIICHUS TPAKTHYECKUX
3aJ1a4 ¥ 3KOJIOTUYECKH 000CHOBAaHHOI'O OTHOLLIEHUS K CBOEMY 3710POBbIO U IPUPOAHOI Cpene;

BIIQJICHUE CUCTEMON XUMHUUECKUX 3HAHUN, KOTOPasi BKIIOYACT:

OCHOBOTIOJIATAIOIINE MOHATHS (XUMUYECKUN MEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIC
opOuTamM  aroMoB,  HWOH,  MOJIEKYla,  MOJIb,  MOJSIpHBIA ~ OOBEM,  BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTD, CTEMEHb OKUCIEHUs, XUMHUYECKas CBi3b (KOBAJICHTHAs, HWOHHAs,
METAJTHYECKasi, BOJOPOIHAS), KPUCTAUTMYECKAs PEIIETKA, THUITI XUMUUYECKUX PEaKIuil, pacTBOD,
ANEKTPOJIUTHI, HENEKTPOJIUTHI, EKTPOIUTHUECKAs AUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XUMUYECKOM peaKIuu, XUMHUECKOE PAaBHOBECHE);

TEOPUU M 3aKOHBI (TEOPHUS DIEKTPOIUTHUYECKOW IUCCOLMAINH, TEPUOJUUECKUN 3aKOH
JI.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUs U NPEBPALEHUS SHEPTUH
MIPU XUMUYECKHUX PEAKITUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHH, MUPOBO33PEHUYECKHE
3HAHUS, JIOKAIMe B OCHOBE MOHUMAHUS NMPUYMHHOCTH M CHCTEMHOCTH XWMHYECKUX SIBICHHM,
(akTOJIOTHYEeCKUEe CBEACHUS O CBOWCTBAX, COCTaBe, MOJTYYEHHUH U 0OE30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M IPAKTHYECKOU IEATEITLHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUI BBISIBIISATH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABIINBATh UX
B3aMMOCBSI3b, HCNOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS MPU ONMCAHUHA HEOPTaHUYECKUX BEILECTB
U UX MPEBpAILCHUH;

c(hOPMHUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS
(dhopmys BEeleCTB U ypaBHEHUM XUMUYECKHUX PeakInid, cucteMarnieckyro HoMeHknarypy (IUPAC) u
TpUBUAJIbHBIC HA3BAaHUSI OTACIbHBIX HEOPraHMYECKHX BeEIIeCTB (yrapHblil ras, YIIEKHCIbIH ras,
aMMHuaK, rameéHasi U3BECTh, HeTalI€Has U3BECTb, MUTHEBAS COA, MUPUT U JIPYTHE);

c(hOpPMUPOBAHHOCTH YMEHUI ONpEAENsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBs3M (KOBaJeHTHAas, MOHHas,
MeTaJlInYecKasi, BOJOPOJAHAsI) B COCIUHEHMSIX, TUI KPUCTAIMYECKON pEImETKU KOHKPETHOTO
BEIECTBA (aTOMHasl, MOJICKYJISIpHAsl, HOHHAS, METAJUIMYECKas ), XapaKTep CPeIbl B BOJAHBIX pacTBOPAX
HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABINBATH IPUHA/JICKHOCTH HEOPTaHUYECKUX BEIIECTB 110
X COCTaBy K OINpeneiéHHOMY KIAcCy/Tpylnme COeIuHEHUH (MpocThle BElIecTBA — METalIbl U
HEMETaJlIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOThI, aM(QOTEPHBIE THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTH YMEHUH pacKpbIBaTh CMBICH Niepuoaudeckoro 3akoHa /(.M. MennaeneeBa
U JEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBbSICHUTENBHYIO U MTPOTHOCTUYECKYIO (DYHKIIHNH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh EKTPOHHOE CTPOECHHUE aTOMOB XUMHUYECKHX
anemeHTOB 14 mepuonos lleproguueckoin cucrembl xumuueckux snemeHToB .M. Menneneena,
UCIIONB3YS TOHATUS «S-, P-, d-dNMEKTPOHHBIE OPOUTANNY, «IHEPTeTUUYECKHUE YPOBHUY», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COEAMHEHHWH IO Mepuoiam u
rpymmnam [lepuoanueckoit cucremsl Xumudeckux aneMeHToB .M. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOWCTBA
HEOPraHMYECKUX BEUIECTB PA3TUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE FTEHETUUECKOU CBS3U
MEXK/y HEOPraHMYECKMMHU BEIIECTBAMHU C MOMOIIbI0 YPAaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLuii;



c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIUU M0 PA3TAIHBIM
MpU3HAKaM (YUCIY U COCTaBYy pearupyrolnx BEeUIeCTB, TEIJIOBOMY dPPEKTy peaKkiiy, N3MEHEHUIO
CTETIEHEH OKMCIIEHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEAKILINH, YIACTHIO KaTalIn3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIMA Pa3IMYHBIX THIIOB, MIOJTHBIE U
COKpani¢HHbIC YpaBHEHHUS PEaKIMii HOHHOTO 0OMEHa, YUUTHIBasA YCIOBUS, MPU KOTOPBIX 3TH PEaKIUn
UIYT 10 KOHLIA;

c(OPMHUPOBAHHOCTH YMEHHH MPOBOAUTH PEAKIIUH, TOTBEPKIAIOIINE KAYECTBEHHBI COCTAB
Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OTMBITHBIM MyTEM HMOHBI, MPUCYTCTBYIONINE B
BOJIHBIX PACTBOpPAX HEOPTAaHMUECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI PAaCKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABIIEHUS IEKTPOHHOTO OajlaHCa 3TUX PeaKIINii;

c(OpPMHUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW peakuuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCMOCTHU OT BHEIIHETO
BozaeiicTeus (npunuun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaThb XMMHUECKHE MPOIIECCHI, JIe)KAlllie B OCHOBE
MPOMBIIIJIEHHOTO TOJYYeHHs] CEpPHOM KHCIOThl, aMMHaka, a Takke C(pOpMUPOBAHHOCTh
MpeICTaBIeHU 00 OOIMX HAyYHBIX NPUHLUIAX W SKOJOTMYECKHX MpoOieMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHU I MTPOBOANUTH BHIYMCIIEHUS C UCIIOIb30BAaHUEM TOHSATHUS «MaccoBast
JI0JIsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH Ta3oB MPH XUMUYECKUX PEaKLUAX, MacChl
BEIECTBA UM 00BbEMA T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MK 00bEMY OJTHOTO M3
YYacTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOTO 3¢ ¢eKTa peakii Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BEUIECTB, MPEBPAILIEHUS U COXPAaHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUW COOMIOAATH TMpaBHJIA IOJIB30BAHUS XUMHUYECKOW TMOCYIOW |
JabopaTOpHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMU IO BBITOJIHEHUIO JTA00PATOPHBIX XMMHUECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUUN IJIAHUPOBATb M BBINOJHATh XUMHUYECKHI HKCIEPUMEHT
(pasnoxeHue MepoKCHAa BOJOPOJa B MPUCYTCTBUU KaTall3aTopa, ONpe/eieHue Cpellbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHAMKATOPA, BIUSHHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XMUMHYECKOM peakiuu, peakiiii HOHHOTO 0OMeHa, KaueCTBEHHBIE peaKIK Ha cylnbdaT-, kapOoHaT-
U XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHUSI, pEIIeHHEe SKCIIEPUMEHTAIbHBIX 3a]1a4 [0 TeMaM «MeTasibi»
u «Hemeramibl») B COOTBETCTBHHM C MpaBUJIAMH TEXHHKH O€30MacCHOCTH MpU OOpalleHuu ¢
BEIIECTBAMU M JIaDOpAaTOPHBIM  OOOpYIOBaHHEM, TMPEACTABIATh PE3YJAbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3arncu ypaBHEHHH COOTBETCTBYIOIIUX peakluii U GOPMYIHPOBATH BHIBOIBI
Ha OCHOBE THX PE3yIbTaToB;

c(hOpPMHUPOBAHHOCTh, YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeM Y0 M3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOW KOMMYHHKaMK, IHTEpHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHMH COOMIONATh TpaBHUJa SKOJOTHYECKH IIEeJIEeCO00pa3HOro
MOBE/IEHUS B OBITY ¥ TPYIOBO AEITETLHOCTH B IIEISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKaromIeit
MPUPOJHON Cpebl, OCO3HABATh OMACHOCTh BO3ACUCTBUS HA >KUBBIE OPraHU3MBbI OIpPENEIEHHBIX
BEIECTB, MOHMMasi cMbich mokazatens [IJIK, moscHsATh Ha mpumepax crnocoObl YMEHBIICHHUS U
MPEIOTBPALIEHUS X BPETHOTO BO3JCHCTBUS Ha OPraHU3M YE€JIOBEKa.

Coaep:xanne y4eOHOro npeamera

MO}:[y.]'Ib «Oprammecxaﬂ XUMHU»



Pa3gen 1. O6001eHnue 3HaHUI 110 TeMe «YIUIeBOAOPOAbD).

Ankanbl. [oMonorudeckuii psj ankaHoB, oOmias ¢Gopmyna, HOMEHKIATypa U H30MEpUs.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ AlKaHOB, SP°-THOPUIM3AIMS ATOMHBIX
opOuTtainelt yriepona, o-cBsizb. Kondopmepsl. dusndeckre cBOWCTBA AIKAHOB.

XUMHUYECKHIE CBOMCTBA aJKAHOB: pCaknuu 3aMCIICHHA, U30MEPHU3alU, ACTUAPHUPOBAHUA,
UKIW3aluu, IUPOoJin3a, KPpCKUHTa, TOPCHUA. Mexaun3m peaKuHﬁ paaruKaJIbHOI'O 3aMCIICHUA.

Haxoxnenue B npupoge. CriocoObl osydyeHus: U NPUMEHEHUE aJIKaHOB.

Huknoankanel. Ob6mas Gopmyina, HOMEHKIaTypa ¥ u3oMmepusi. OCOOCHHOCTH CTPOCHUS U
XMMHMUYECKUX CBOMCTB MaiblX (LMKIOMPONAH, UUKIOOyTaH) U OOBIYHBIX (IIMKJIONIEHTaH,
LUKIIOTE€KCaH) MKJI0aNKaHOB. CriocoObl MOTydyeHUs U IPUMEHEHNE [IUKI0aIKaHOB.

Ankensl. ['omonoruueckuit psii ajakeHoB, oOmas ¢hopmyiia, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKEHOB, SP>-rHOpHIM3aIUs aTOMHBIX OpOuTaneii yrneposa,
o- u m-cBs3u. CTPyKTypHas W TeoMeTpudeckas (yuc-mpauc-) nzomepus. OU3NUEeCKue CBOWCTBA
AJTKEHOB.

XHWMHUYECKHE CBOMCTBA: PEAKIINN ITPUCOEINHEHMS], 3AMEIICHNS B O-TI0JI0KEHUE MPU JBOMHON
CBSI3M, TMOJIMMEPHU3alMH U OKHUCIIEHUsA. MeXaHM3M peakUuu SJEeKTPOPUIBHOTO MPUCOESTUHEHUS.
[IpaBuo MapkoBHHKOBa. KauecTBEHHBIE peakMy Ha JBOWHYIO CBS3b.

Crioco6bl MoydeHus: 1 IPUMEHEHHE aJIKEHOB.

AJIKaeHbl. Knaccuduxarus aJIKaJUCHOB (compspkEHHEIE, W30JIMPOBaHHEIE,
KyMynupoBaHHbIe). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMHUYECKHUX CBOMCTB COMPSHKEHHBIX
nueHoB, 1,2- u 1,4-npucoenuuenue. [lomumepu3zaius conpsok€HHBIX AUEHOB. CIIOCOOBI OTyYeHUS
Y IPUMEHEHUE aJTKaTUCHOB.

Ankunbl. [oMonorudeckuil psif ankuHOB, oOmias Qopmyna, HOMEHKJIATypa U H30MEpus.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNl aJKWHOB, SP-THOpHAM3AIMs aTOMHBIX
opOuTaneit yrnepoja. ®uznueckue CBOMCTBA AJIKUHOB.

XUMHUYECKHE CBOMCTBA: p€akuuu MNOpUCOCAMHCHHA, AUMCPU3alluUd W TpPUMEpPU3aAlUU,
okucieHusa. KucioTHeie cBOMCTBa AJIKMHOB, UMCIOIIUX KOHICBYIO TpOﬁHym cBa3b. KauecTBeHnHbIC
PCAKIIMU Ha TpOfIHyTO CBA3b.

Crioco0ObI MOJIYUCHUA U IIPUMCHCHNEC AJIKUHOB.

ApomaTnueckue yriaeBoaopoab! (apensl). [omonorndyeckuit psn apeHoB, obmas Gopmyna,
HOMEHKJIaTypa U HU30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbI OeH30Ia.
[IpaBusio apoMaTuyHOCTH, TPUMEPHI APOMATHUYECKUX COENUHEHNI. DU3nYecKne CBONMCTBA apEHOB.

XHUMUYECKUEe CBOMCTBA OEH30J1a K €TI0 TOMOJIOTOB: peaKknru 3aMCIICHUA B OEH30JIbHOM KOJIBIIC
" YINICBOAOPOJHOM paavKaJI€, pCaKIIUN MPHUCOCINHCHUS, OKUCIICHUE T'OMOJIOTOB OeH3o1a. MexaHu3m
peaKHHI’I BHCKTPO(bHHBHOFO 3aMCIICHUA. Hpe,Z[CTaBJ'IeHI/Ie 00 OPUCHTHUPYIOILICM JIEeNCTBUHU
3aMeCTUTEICH B OCH30JbHOM KOJIbI€ Ha IMPUMEPE AJKWIIbHBIX PAAUKAJIOB, Kap6OKCI/IJ'ILHOI7I,
FI/I,Z[pOKCI/IJ'H:HOI\/'I, AMHWHO- U HUTPOTPYIIIIbI, aTOMOB I'aJIOTCHOB.

OCcoOCHHOCTH XUMUYSCKUX CBOMCTB CTHUpOJIA. HOJ’II/IMCpI/BaHI/I}I CTHUpOJIa.

CnocoOsI MOJIYUCHUA U IIPUMCHCHNEC apOMATHUYCCKUX YIIICBOJOPOOOB.



[Tpupoxanstii ra3. [lonyrasie HedTsaHbIC Ta3bl. Hed1h 1 €€ mpoucxoxnenne. Kamenusiit yroib
Y TIPOJIYKTBI €r0 1epepaboTKH.

CnocoObl mepepaOoTKu He(TH: TMEperoHka, KPEKHHI (TEPMHYECKUH, KaTATUTHUYCCKUN ),
pudopmunr, nmuposnus. [IponykTsl nepepaObOTKu HEPTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B
OBITY.

I'enetnueckas cBI3b MCXKAY pa3JIMYHBIMU KJIaCCaMHU YITICBOAOPOI0B.

DJIEKTPOHHOE CTPOEHUE TaJIOTCHIIPOU3BOJIHBIX YIIEBOAOPOAOB. Peaknuu 3amenieHus
rajJjloreHa Ha THUAPOKCOTPYIIY, HUTPOTPYIIlY, LHMAHOIPYIIY, aMmuHOrpymmy. /[lelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M CIHHMPTOBOIO  pacTBopa  wmi€noun.  B3ammopeinictBue
JUTAIOTCHAIKAHOB ¢ MarHMeM M IMHKOM. MeTramuioopranndeckue coeauHeHus. Mcnons3oBanue
raJIOreHIIPOU3BOIHBIX YIIIEBOJAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHN4YECKUX BEIIECTB.

Pazgen 2. OOoOmenne 3Hanuii no Tteme «Kmuciaopojaconep:xkamme opraHuveckue
COeIMHEeHUsI».

[IpenenbHble oqHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKY! (Ha MpUMepe MeTaHoJIa U 3TaHoJIa).
l'omonoruyeckuii psia, obmas Gopmyna, n3omMepus, HOMEHKIAaTypa U kiaccudukarus. Ousnyeckue
CBOMCTBA MPEAETBHBIX OJJHOATOMHBIX CITUPTOB. BOIOpOIHBIE CBS3M MEXTy MOJIEKYJIaMH CITUPTOB.

XUMHYeCKHe CBOMCTBA: p€aKkuuu 3aMCIICHUA, ACruipaTallui, OKUCJICHUA, BSaHMO}IeﬁCTBHe C
OpraHMYeCKUMHU U HEOPraHUYECKUMHU KucioTamu. KayecTBeHHas peakiiys Ha OJJHOATOMHbBIE CTIUPTHI.
JleficTBre 3TaHOJIa W METaHOJa Ha OpraHu3M 4enmoBeka. CrocoObl MOJydeHHs] W TPUMEHEHHUE
OJTHOATOMHBIX CIHPTOB.

[Ipocteie >¢gupbl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH (PU3NYECKUX U XUMHYECKUX
CBOMCTB.

MHoOroatoMHble CHOUPTHI — OJTUJICHIIUKOIb M [iulepuH. Dusnueckre U XUMHYECKUE
CBOMCTBA: peakuuu 3aMelleHUs, B3aHUMOJCHCTBUE C OPraHMYECKMMH W HEOPTaHWUYECKUMU
KHCIIOTaMM, KaueCTBEHHAs peakius Ha MHOTOATOMHbIE CIOHUPTBL. MexaHu3M peaxkiuit
HykieopuibHoro 3ameunieHus. JlefictBue Ha opranusMm 4yenoBeka. CHocoObl MONydeHUS U
MIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOIEKYNbI, B3aUMHOE BIUSHUE THAPOKCO-TPYIIBI U OEH30JBHOTO si/pa.
Ouznyeckue cBoicTBa (eHona. OcoOEHHOCTH XUMUYECKUX CBOMCTB (peHona. KadecTBeHHbIe
peakuun Ha ¢eHon. ToxcuuHocTh (enona. CrocoObl MONydyeHUS U TpUMEHEHHEe (QeHona.
®enondopmanbIeruiHas cMoa.

KapOoHusbpHbIE COETMHEHUS — aJIbICTH/Ibl K KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHMIIbHON
rpynnel.  [oMonoruueckue psiibl albleTHAOB U KETOHOB, oOmas QopMmyna, H30Mepus u
HOMEHKJIaTypa. PU3HUYECKHE CBOMCTBA albJAECTUA0B U KETOHOB.

XHUMHYECKHE CBOMCTBA albJETHIOB U KETOHOB: pC€aknuu IMPpUCOCAUHCHU. MexaHuzMm
peaKHHI’I Hy’KJ'ICO(l)I/IJ'IBHOl"O NMPpUCOCAUHCHUS. Oxwucienue AJIBACTUAOB, KAUCCTBCHHBIC PCAKIIMNU Ha
aJIbACTUBI. CnocoObl MOJIYUYCHUS U MPUMCHCHUEC AJIbACTUAOB 1 KCTOHOB.

O,Z[HOOCHOBHBIC MpEeaCIbHBIC Kap6OHOBBIe KUCIOTEL. OCOOCHHOCTH CTPOCHUA MOJICKYII
Kap6OHOBLIX KHUCIIOT. I/I30MCpI/I}I U HOMCHKIJIATYypa. ®du3nyeckrue CBONCTBAa OJHOOCHOBHBIX
NMPpEACIIbHBIX Kap60HOBBIX KHUCJIOT. BOI{OpOI[HBIe CBA3U MCKAY MOJICKYJIaMU Kap60HOBBIX KHUCJIOT.



XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA, PEAKIUs ITEPUPUKAIIUH, PEAKIIUHU C YIaCTHEM
YIJIEBOJOPOAHOIO PaJAMKaIIA.

Oco0eHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI.

[ToHsiTHE O TPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX J(QUpax, aHTHAPUAAX,
rajJjoreHaHruAPHUIAX, aMUIAX, HUTPHUIIAX.

MHuorooOpasue  KapOOHOBBIX  KHCIOT. (OCOOCHHOCTH CBOWCTB  HENPENCIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX KHCIOT, IUKApOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, IaJbMUTHHOBAsA, OJEHHOBAs,
JIMHOJIEBAs, IMHOJIEHOBAsI KUCIO0ThI. CI0CcOObI MOTy4YeHUsl U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. [omonornueckuil psa, odmas ¢gopmyna, U30Mepus U HOMEHKJIATypa.
DuU3nYECKUe U XMMAYECKHUE CBOMCTBA: TUAPOJIU3 B KUCIION U IEJIOYHOM cpene.

Kupsl. Crpoenue, ¢puznyeckue U XUMUYECKHE CBOMCTBA XUPOB: THAPOJIN3 B KUCION U
miesiouHoit cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COJEPKALIMX OCTAaTKU HEMPEIENIbHBIX HKUPHBIX
KucHoT. JKupsl B IpUpo/IE.

MpbIIA Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX Momomiee jaelictBue. [loHATHe O
CUHTETHYEeCKUX Motomux cpeactBax (CMC).

OOmass xapakrepucTuka ymieBojoB. Kiaccudukanus yrieBogoB (MOHO-, JaU- H
MO CaXapHu bl ).

MoHocaxapuapl: TIOKO3a, (pyKTo3a, TamakTo3a, pubo3a, ne3okcupudoza. Duznueckue
CBOWCTBA M HaxoxjaeHue B mpupoje. PortocuHre3. Ontuyeckas wuzomepus. Kompyaro-nienHas
TayTOMEpHs Ha MPUMEPE MOJIEKYIIbI TIIIOKO3bI, MPOEKIIUU Xeyopca, o- U B-aHOMEephI TIOKO3bI.

XUMHYECKUE CBOMCTBA IIIOKO3bI: PEAaKIUU C YyYaCTHEM CIHPTOBBIX U ajbJACTUAHON TpyI,
CIUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [IpruMenenune rmiroko3bl, e€ 3HaYeHUe B )KU3HEICSI TEIbHOCTH
Oopranusma.

[[Hcaxapnnbl: caxapo3sa, MaJIbTO3a u JaKmosd. BOCCTaHaBHI/IBaIOH_[I/Ie n
HCBOCCTAaHABJIMBAIOMIUE JUCAXapHUIbI. FI/I,Z[pOJ'II/IS AUCaxapruaoB. HaxoxmeHHe B IIpUupoac u
IIPUMCHCHUC.

[Tonucaxapuapl: Kpaxmai, DIHKOTeH U 1eutono3a. CTpoeHre MaKpOMOJIEKYlT Kpaxmaa,
IJIMKOT'€HA W IEILTION03bl. PU3HUYecKre CBOMCTBA KpaxMaja M IEJUTF0JI03bl. XUMUYECKHUE CBOKCTBA
KpaxMaja: THUIPOJIM3, KAaueCTBEHHAs PEaKIMs C HOJOM. XHMHYECKHE CBOMCTBA IICJLUIIONO3bI:
THIIPOJIN3, TONydeHue 3(upoB 1esunono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIA MENK).

Pa3gen 3. O0o0menne 3HaHUI IO TeMe «A30TCoAeP KALNE COCANHEHUS.

AMMHBI — OpraHMyecKue Mpou3BoAHbIe aMMuaka. Kinaccupukanys aMuHoOB: anudarndyeckue
U apoMaThyecKkue; NMepBUYHbIE, BTOPUUHbIE M TpeTuuHble. CTpoeHue MoijeKkyln, olmas gopmyna,
M30MepHsl, HOMEHKJIaTypa U (pu3nyeckue cBoicTBa. XUMHUYECKOE CBOICTBA ann(aTHUECKUX aMUHOB:
OCHOBHBIE CBOWCTBA, AJIKUJIMPOBAHUE, B3aUMOJICHCTBHE NIEPBUYHBIX AMUHOB C a30TUCTOM KHUCIIOTOM.
Conu ankuinaMMOHUS.

AHunuH — NpEACTAaBUTCIIb dAMUHOB apOMATUYCCKOIO pdaa. CTpOCHI/Ie aHuiauHa. B3anumHoe
BJIMAHUC TpYyIIl aTOMOB B MOJICKYJIC AHWJIMHA. OCOOCHHOCTH XHMHMYECKMX CBOICTB aHWIIMHA.



KadecTBeHnnsie pCaKkuun Ha aHHUJIWH.

Crioco0nI MOJIYyUCHUA U IIPUMCHCHUC aJII/I(i)aTI/I‘-IeCKI/IX AMHHOB. HOJ’Iy‘IeHI/Ie aHWJINHaA U3
HUTpPOOEH301a.

Amunokucinotel. Homenknarypa u uzomepusi. OTIe/bHbIC IPEACTABUTENHN 0-aMUHOKHUCIIOT:
[JIMIMH, aJaHWH, (EHWIAJIaHWH, CEpUH, TIIyTaMUHOBas KHUCJIOTA, JHU3WH, IUcTenH. OnTudeckas
W30MEPUS AMUHOKUCIOT: D- U L-aMUHOKUCIIOThL. DU3HYECKHE CBOMCTBA AMUHOKHUCIIOT. XUMUUYECKUE
CBOMCTBAa aMMHOKHCJIOT KaK aM()OTEPHBIX OPraHUYECKUX COCAMHEHUH, PeaKusl MOJITMKOHICHCAIIUH,
oOpa3oBaHHMe TENTUIHOW CBsI3U. bHonormueckoe 3HaueHWE aMUHOKUCIOT. CHHTE3 W THIPOJIH3
MENTUIOB.

benku xak npupoanble noaumepsl. IlepBuuHas, BTOpUUHAs U TPETUYHASI CTPYKTYypa OEJIKOB.
XUMHYECKUE CBOMCTBA OENIKOB: THAPOJIN3, J€HATypalysl, KaYeCTBEHHbIE PEAKI[MN Ha OEIIKU.

A3zoTcoaepKalue TeTepOIUKINIEeCKHEe CcoenuHeHus. [lupuMuanHOBBIE W TypUHOBBIE
ocHOBaHHUA. HykjieMHOBBIE KMCIIOTHI: COCTaB, CTPOCHUE U OMOJIOTHYECKast POJIb.

Pasnen 4. O0001mieHne 3HaHUH M0 TeMe «BbICOKOMOJIEKYJISIPHBIE COCIMHEHU.

OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJIEKYISIPHBIX COCIWHEHUN: MOHOMEp, TOoJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MOJIMMEPHU3AINH, CPEIHsIS MOJICKYIsipHas Macca. OCHOBHBIE METOMbBI
CHUHTE3a BBICOKOMOJICKYJSIDHBIX  COCOUHEHWW — TOJIMMEpH3allds U TOJUKOHJICHCAIHS.
CrepeoperynsspHOCTh U HAJAMOJIEKYJISpHas CTPYKTypa IIOJIMMEPOB, 3aBUCUMOCTb CBOMCTB
MOJINMEPOB OT UX MOJIEKYJISIPHOTO U HAJIMOJIEKY/ISIPHOTO CTPOEHHUS.

[TomumepHbie Marepuanbl. [lnacTMaccsl (MOMMATHICH, TOJUTPOTHIICH, MOJTUBUHHIXIOPHI,
MOJTUCTUPOJT, TIOJMMETHIIMETAKPUIIAT, TOJMKApOOHATHI, MOJMATHICHTepedTanar). YTHIu3anus u
nepepaboTKa IIacTHKa.

OnacroMepbl:  HaTypalbHBIA  KaydyK, CHHTETHUYECKHE  Kaydyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBI, N30MIPEHOBBIN) U CHIIMKOHBI. Pe3una.

BosiokHa: HatypanbHbIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIPOH M JIABCAH).

[Tomumepsl crienuanbHOTO Ha3HaueHUs (TediioH, KeBiap, AIEKTPONPOBOISIIUE MOIUMEPHI,
OuropazyiaraeMble TIOJIUMEPHI).

Tembl IpakTHYECKUX PadoT:

W3roroBnenne Mojienei MOJIEKyll OPraHMYeCKUX BEIIECTB
[Tonmy4yeHue 3TuI€HA U U3yYEHHUE €r0 CBOMCTB.
[Tonmy4yenue 6pomMaTaHa.

ITony4yeHue aneroHa.

[Tonmy4yeHne ykCyCHOW KHUCIIOTHI.

CuHTe3 sTuanerara.

I'uaponus kpaxmana.

NG RWDdDRE

WNnentudukamnmsi opraHn4ecKuX BEIeCTB.
9. Pacno3nasanue riacTmacc.
10. Pacrnio3HaBanue BOJIOKOH.



Monyab «O01as 1 HeOpraHuvecKkass XuMHush)
Pasnen 1. Ctpoenue BemecTna.

ATOMHO-MOJIEKYIISIPHOE yyeHHE. BelecTBa MOJEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS.
KauecTBeHHBIN U KOJMYECTBEHHBIM COCTaB BellecTBa. MoJIIpHast U1 OTHOCHUTENIbHAS MOJIEKYJsIpHas
Macchl BenectBa. MoybHas 4OJISL K MaccoBas JOJISI DJIEMEHTA B BEIIECTBE.

Crpoenne atoma. Hykmuael. M3otomsl. Jledekr maccel. TUmbl pajroakTHBHOTO pacmaja.
Tepmosinepubiit cuHTe3. OTKPBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB. SnepHble peakiuu. Tumbl
SIIEPHBIX peakiuii: neneHue u cuaTe3. CKOpoCTh peakluu paiMOakTUBHOTO pacnana. [Ipumenenue
PaIMOHYKIUIOB B MenulIMHE. MeTo1 MeueHbIX aToMOB. [IpuMeHeHne paaguoaKkTUBHBIX HYKIUJIOB B
TE€OXPOHOJIOTUH.

CoBpeMeHHasi MOJIeNIb CTpOeHUst aTtoMa. KopmycKynsipHO-BOJIHOBBIE CBOMCTBA IJIEKTPOHA.
[IpencraBnenne o kBaHToBOM MexaHuke. CooTHomienue e bpoiuns. [lpunmun HeonpeaeneHHo CTH
I'eitsenbepra. Ilonarue o BonHOBOM @QyHkuuu. KBaHTOBBIE uMciaa. AToMHas oOpOHUTAaNb.
Pacnipenenienne 531€KTPOHOB 1O 3HEPreTUYECKUM YpPOBHSM B COOTBETCTBHM C IPHHIIUIIOM
HauMeHbIIe »Hepruu, npaBuwioM XyHaa u npuHounoMm Ilaynun. OcoOeHHOCTH CTpoOeHHs
SHEPreTUYeCKUX ypoBHEH aroMoB  d-ameMeHTOB. ONEKTpOHHas KOHQUrypailus  aroma.
Knaccudukaius XuMU4ecKux 3JI€MEHTOB (s-, p-, d-, f-amemeHTsl). DNneKTpoHHbIE KOH(PUTYypaluu
MOJIOKUTENBHBIX M OTPHUIATEIbHBIX HOHOB. OCHOBHOE U BO30YKIEHHBIE COCTOSIHUSI aTOMOB.
BaneHTHbIE EKTPOHBI.

[lepuonnueckuii 3akoH. POPMYIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUN
O CTPOGHHMH aroMa. MHpOBO33pEHUECKOe U HaydyHOoe 3HaueHue [lepmomnueckoro 3akoHa
.. Menneneea. Pagnyc aroma. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB,
BOZIOPOJIHBIX COCIWHEHHM, BBICHIMX OKCHUIOB H THIAPOKCHIOB B TMEPUOAAX H TpyMmax.
DIEKTPOOTPULIATETHHOCTD.

XUMHUYECKasi CBSI3b. DIIEKTPOHHAS MPUPOJA XUMUYECKOU CBA3U. BUIbI XMMHUUYECKOU CBS3H.
KoBaneHTHas CBA3b U €€ XapaKTEPUCTHKHU (SHEPTHUS CBSI3U, IJIMHA CBSI3U, BAJICHTHBIN YTOJI, KPaTHOCTh
CBSI3H, MOJISIPHOCTD, TOJSIPU3YeMOCTh). KoBasieHTHas HeMosipHas U NoJisspHas cBsi3b. OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIA MEXaHU3M O00pa30BaHUs KOBAJCHTHOW TOJApHON cBs3u. [eomerpus
MOJIEKYIIbI. J{MMONAbHBI MOMEHT CBS3H, AUIOJBHBIII MOMEHT MOJEKylbl. MloHHas cBs3b. OTianuue
MeX1y HOHHOI M KOBaJIGHTHOM CBA3bI0. MeTamnueckas cBsi3b. BogopogHas cBsi3b U €€ BIUSHUE HA
CBOICTBa BeliecTBa. MexMoIeKynspHble B3auMoaencTBus. [lonarue o cynpaMonekynspHON XUMHH.

ArperatHble cOCTOsiHUSL BeimiecTBa. [a3pl. ['a3oBbie 3akoHbl. YpaBHenue Kraiinepona-
MenneneeBa. 3akoH ABorajpo. 3akoH 00bEMHBIX OTHOIIEHUNW. OTHOCUTENbHAS MJIOTHOCTH T'a30B.
Cpenssist MOJISIpHAst Macca CMECH.

CTpOCHI/IC TBEPAbIX TCII: KPUCTAJUIMYCCKUC U aMOp(I)HLIe BelllecTBa. THUIIBI KPpUCTAJUINYCCKUX
PCHICTOK: aTOMHasA, MOJICKYIISIpHAA, MOHHAA, MCTAJIJIMYCCKas. [Tonsitue 00 BHeMeHTapHOﬁ sTYCHKE.
Pacuer umcna HOHOB, COACPIKAIIUXCA B BHCMCHTapHOﬁ sueiike. MoHHBIE paanycChl. Pacuer umcna
HOHOB, COACpKAIIUXCIA B BHCMCHTapHOﬁ sTYeHKe. OnpeneneHHe MCTAJNIMYCCKOIO paaunyca.
3aBHUCHUMOCTD (I)I/IBI/I‘-IeCKI/IX CBOIMCTB BeIllECTBA OT THUIIA KpHCT&JIJlH‘-ICCKOﬁ pCH_IéTKI/I. HpI/I‘-II/IHBI
MHOFOO6paBI/I$I BCIICCTB. COBpCMCHHLIC MNpEaACTaBJIICHHUA O CTPOCHHUU TBépZ[LIX, KUIKUX H
Fa3006p213HBIX BCHOICCTB.

Lemoncmpayuu.



1. O0Opa3iisl BemecTB MOJICKYISIPHOTO M HEMOJIEKYIsIpHOTO cTpoeHus. 2. Bosronka hona. 3.
Monenu monekyn. 4. Kpucrainuyeckue penieTku.

Paznen 2. OcHOBHbBIE 3aKOHOMEPHOCTHU IPOTCKAHUA XUMHYECKUX peammii.

Knaccugukanust XaMHUYeCKUX peakuii 0 pa3InYHbIM NPU3HAKaM CpaBHEHUs. | OMOTeHHbBIE
u rereporeHHele peakuuu. Kiaccudukanus mo 3HaKy TemioBoro 3ddekra. OOparumbie u
HeoOpaTuMble peakiun. KatanmuTiuueckue u HeKaTaIuTHYECKHe peakun. Peakiuu ¢ i3MeHeHHEeM U
0e3 M3MEHEHMsI CTETICHN OKHCIICHHUS JIEMEHTOB B COCMHEHUSX.

DHepreTuka XUMHUYECKMX peakmuid. TemmoBodt  3ddexkT XUMHUYECKOH  peakium.
OHJIOTEPMHUYECKHE U DK30TEPMUYECKHE peakuMHu. TepMOXuMMHuYecKHe ypaBHeHus. Temsora
oOpa3oBaHus BelecTBa. 3akoH ['ecca u cnencTBus U3 Hero. DHeprus cBs3u. [loHsATHE O BHyTpeHHEN
sHepruu M HSHTanbnuu. llonarue o0 »HTpomuu. Btopoit 3akoH TepmomuHamuku. dopmyna
Boneumana. Dueprust [m606ca u kpuTepun caMoONPOU3BOJILHOCTH XUMUYECKON PEaKIIUH.

OObpatumble peakuuu. Xumuueckoe paBHoBecue. KoHcranra paBHoBecus. [lpunnun Jle
[[Tatenpe. PaBHOBECHBIE COCTOSHHS: YCTOWMYMBOE, HEyCTOWYHMBOE, Oe3pasznuyHoe. CMelieHue
XMMHYECKOTO PAaBHOBECHS IMOJA JEMCTBHEM pa3iMUYHBIX (PaKTOPOB: KOHUEHTPALUU PEareHTOB HIIN
MPOAYKTOB pEaKIMH, JaBJIEHUS, TeMIeparypbl. Pojab cMelleH!s] paBHOBECHS B TEXHOJOTHYECKUX
IIpOIIECCax.

CKOpPOCTh XMMHUYECKHX pPEaKIUi, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: TPHPOJIBI
pearupyromux BEIIeCTB, KOHIIEHTpPAIMM pearupyroliuxX BEIIeCTB, TeMIepaTypbl, HaIU4uus
KaTanu3aropa, IUIONIaJMd [OBEPXHOCTH pearupyroumx BemiecTB. Peakuuu roMoreHHbIe
Y T€TEPOTEHHbIE. DJJIEMEHTApHbIE peakiuu. MexaHus3M peakiu. AKTUBUPOBAHHBIA KOMILJIEKC
(mepexogHOE COCTOSIHHME). 3aKOH JACUCTBYyIOUX Macc. KoHCTaHTa CKOPOCTH peakiuu, ee
pa3zmepHOCTh. CKOPOCTh PeaKIuu paauoakTUBHOro pacnana. Ilepuon nonypacnana. [lpaBuno Bant-
Todda. [Tonarue 06 »HEpruM akTUBAUU M 00 SHEPrETUUECKOM Mpoduie peakiuuu. YpaBHCHHE
Appennyca. Karanuzatopsl u karanu3. DHEprusi akTUBAallUK KaTalu3UPyeMO U HeKaTallu3upyeMoi
peakuuu. AKTUBHOCTb U CEJIEKTHMBHOCTb KaTalau3aropa. | OMOTeHHBI M reTepOoreHHbIH KaTaius.
I'omorenHslii kaTanu3 B ra3oBoil ¢aze. Karanutuueckoe OKUCIEHHE YyrapHOTO ra3a B KOHBEpTEpax
BBIXJIOMIHBIX Ta30B B aBTOMOOWIsSX. Poilb Karamu3aTopoB B HPUPOJE U MPOMBIIIJICHHOM
npou3BocTBe. DEepPMEHTHI KaK OMOJIOTUYECKUE KaTallu3aTOPBI.

Jlemoncmpayuu.

1. Dx30TepMHUECKUE U SHIOTEPMUUECKUE XUMUYECKHE peakiiy. 2. TenaoBble SBICHUS MIPU
PacTBOPEHUHN CEPHOW KHUCIOTHl U aMMMAuHOW CEIUTPhL. 3. 3aBUCUMOCTb CKOPOCTH DPEAKLUU OT
IPUPOABI BELIECTB Ha MpUMepe B3aUMOJAEHCTBHSI PACTBOPOB pa3IMYHBIX KUCIOT OJMHAKOBOM
KOHLIEHTPALMK C OJAMHAKOBBIMU KycOYKaMH (TpaHylaMM) LIMHKA M OJMHAKOBBIX KYCOYKOB Pa3HbIX
MeTaJJIOB (MarHusl, IIMHKAa, 5Keje3a) C paCTBOPOM COJITHOM KUCIOTHL. 4. B3anuMoseiicTBue pacTBopoB
CEpHOM KHMCIIOTHI C paCTBOpPaMHU THOCYIb(}aTa HaTpUs Pa3IMYHON KOHLIEHTPALUH U TeMIepaTypsl. S.
Pasnoxxenne mepokcuza BOJOpPOJA C MOMOLIBI0O HEOPraHMUYECKHUX KaTalu3aToOpOB M NPHUPOIHBIX
00BEKTOB, COJIEPIKAIIMX KaTanasy.

JlabopamopHvie onvimoi.

1. Karanutuueckoe pa3ioxeHue NepoKCcHIa BOAOPOIa.

Pasnen 3. PacTBopsbl.



CrnocoObl BeIpaXKEHHUs KOJIMYECTBEHHOTO COCTaBa PacTBOpPAa: MaccoBas AOJS PaCTBOPEHHOIO
BELIECTBA (IIPOLIEHTHAsI KOHLEHTPALMs), MOJISIpHas KOHLeHTpauuu. TutpoBanue. PactBopeHue kak
¢bu3uKo-xuMuUeckuii mpouecc. Kpucramioruaparsi.

JHucniepcusie cucrtembl. Kommonansie pactBopsl. Mctunnsie pactBopbl. ucnepcHas ¢asza u
mucriepcuonHast cpena. CycreH3u U SMYJIbCHH. 30iu U renu. OnanecueHnus. Dpdext Turmas.
Koarymsuus. Cenumentanus. Cunepesuc.

Peakuun B pactBopax aeKkTposuToB. KauecTBEeHHbIE peaklMd HAa HOHBI B PacTBOPE.
KucnoTHo-0CHOBHBIE B3aUMOACHCTBHS B pacTBOpax. AMGPOTEepHOCTh. IOHHOE IPOHU3BEICHUE BOIBL.
Bonmopoansrit nokasarens (pH) pactBopa. CunbHble U citadbie nmekTponuTsl. Pacuer pH pacTBopoB
CWJIBHBIX KHCJIOT U 1ienoyeil. KoHcTaHThl nucconuanuu cinalpIX 371eKTPOAUTOB. CBA3b KOHCTAHTHI U
CTeNEeHMU nauccolManuu. 3akoH pasBeneHuss OctBanbaa. Peaknuu monHoro oOmena. Ilomnble u
COKpallleHHbIE HIOHHBIE ypaBHEHUs. [ uaponu3 conell. ' uapoan3 no KaTuoHy, 10 aHUOHY, [0 KATUOHY
U 10 aHWOHY. Peakuus cpeabl pacTBOPOB COJICH: KUCIOTHAs, IIEIOYHAs M HeUTpaybHas. [loHbIA
HeoOparumbiii ruaponus. [lomyuenue peaknueil rujgponuza OCHOBHBIX cojeil. [lonsthe o
nporonutndeckor teopun bpencrena-Jloypu. IlonsiTe 0 Teopum KHUCIOT M OCHOBaHWM JIbprouca.
3HayeHWe THUIpoiHM3a B OHONIOTHYECKMX OOMEHHBIX mpoueccax. [IpumeHeHue ruaponusa B
MIPOMBINIIEHHOCTH. PaBHOBecHe MeXay HaCBILIEHHBIM pPAacTBOPOM U ocajikoM. IIpousBeneHue
PacTBOPUMOCTH.

Jlemoncmpayuu.

1. OnpeneneHre KUCIOTHOCTH Cpenbl MPHU IMOMOINM WHAWKATOPOB. 2. Dddexr Tunmas.
3. O6pa3zoBaHME KOMIUICKCHBIX COCTMHEHHH MEPEXOHBIX METAILIOB.

JlabopamopHvle onvimul.

1. Peakumn nonHoro oOmeHa. 2. CBOWMCTBA KOJUIOMIHBIX pacTBOpoB. 3. ['muponus coeid.
4. [lonmyyeHue 1 CBOMCTBA KOMIUIEKCHBIX COCTMHEHUN.

Paznen 4. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI.

OKHCIUTEIIBFHO-BOCCTAHOBUTEIILHBIE pCaKmunu. THUIBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKHHﬁ. OxmucaeHue U BoccraHoBIeHNE. OKHUCIUTEIN U BOCCTAHOBUTEIIH. MCTO,I[ OJICKTPOHHOI'O 1
QJICKTPOHHO-UOHHOT'O OanaHca. IloBenenne BelIeCTB B cp€aax C pa3HbIM 3HAYCHHCM pH
HepMaHraHaT Kajaus Kak OKHCIUTENb. OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE pCaKkuu B IIpUPOIC,
IIPOU3BOJACTBCHHBLIX IMPOHCCCaX U JKU3HCACATCIbHOCTH OPraHu3MOB.

I'anpBaHUYECKUN 2JIEMEHT (Ha IMpUMEPEC SJICMCHTA I[aHI/ISJ'IH). XHUMHYECKHE UCTOYHUKHU TOKA:
TraJIbBAHUYCCKHUEC 3JICMCHTBI, AKKYMYJISITOPBI U TOIUIMBHBIC 3JICMCHTHI. d)opMa 3allMC XUMHYCCKOI'O
HCTOYHHKA TOKaA. CTaHI[apTHBIﬁ BO,I[OpOI[HBIﬁ QJICKTPOA. CTaH,Z[apTHLIfI 3J'IeKTp0I[HBII>i NOTCHII A
cuctemsbl. IloHsTHE O BHGKTpOI[BI/I)KYLHeﬁ CUJIC pPCaKIHu. 9JICKTpOXPIMPI‘ICCKPII>i pAaa HaprDKeHI/Iﬁ
(aKTI/IBHOCTI/I) MCTaJIlIOB (pf[)l CTAHAAPTHBIX  JJICKTPOIAHBIX HOTCHI_[I/IaJ'IOB). HaHpaBJ'ICHI/Ie
OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL{HfI.

9J'IeKTpOJ'II/I3 paciiyiaBOB U BOAHBIX PACTBOPOB 3JJICKTPOJIUTOB (KI/ICJ'IOT, LIeI04YeH U coneﬁ).
3aKOHBI QJICKTPOJIN3a. HpaKTI/I‘{CCKOC IMPUMCHCHUC DJJICKTPOJIN3a JUIA TIOJTYYCHUSA MICJIOYHBIX,
MICJI0OYHO3CMCIIbHBIX MCTAJIJIOB U AJIFOMHUHUA.

KOppOBI/If{ METaJUIOB: CIIOCOOBI 3allIUThl MCTAJIJIOB OT KOPPO3UH.

Lemoncmpayuu.



B3aumoneiicTBue epMaHraHara Kajius ¢ CyIb(OUTOM HATPUS B Pa3HBIX Cpenax.

Pasznes S. Knnaccupukauus ¥ HOMEHKJIaTYpa HEOPraHMYEeCKMX COeJUHEHH.

Baxxneimme knacchl HCOPTaHNYCCKUX BCHICCTB. OneMeHThl METaJUIbl U HEMETAUIbl U UX
nonoxenne B llepuoamyeckoit cucreme. Kiaccmdukanuss ©  HOMEHKIIATypa  CIOKHBIX
HCOPraHNM4CCKUX COCIII/IHCHI/If/'Il OKCHUAOB, THAPOKCHUIOB, KUCJIOT U coiieii. 'emeTnueckas CBI3b MCKIY
KjlacCaMU HECOPTaHNYCCKUX COGI[HHGHHﬁ. I/IILGHTI/I(bI/IKaIII/IFI HCOPraHNM4CCKUX BCUICCTB U MOHOB.

Kommiekcupie coemuueHus. CocTaB KOMIUIGKCHOTO HOHA: KOMILIEKCOOOpa3oBarelb,
nurauasl. Koopmunanumonnoe uymcino. HomeHknmaTypa KOMIUIEKCHBIX COEIWHEHUW. 3HA4YeHHE
KOMIUIEKCHBIX CO€TMHEHUH. [IoHATHE O KOOPIMHALMOHHOW XUMUH.

Pa3znea 6. Hemeranianbl.

Bonopon. Tlonmyuenue, ¢usnueckue W XUMHUYECKHE CBOMCTBA (peakuuu C MeTaljlaMu
1 HEMeTaJlJlaMH, BOCCTaHOBJIEHUE OKCUJIOB U coJiel). ['uapuipl. TOMIMBHBIE 2I€MEHTHI.

lanorensl. OOmas xapakTepucTHKa OSJIEMEHTOB DMaBHOW mnoarpynnel  VII  rpymmsl.
@uU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH MW3MEHEHUS OKHCIUTEIbHOU
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBHMU C WX TOJOKEHHEM B TepHoaudeckoi Tadmuie. [lopsamok
BBITECHCHHS TaJOTEHOB W3 PAaCTBOPOB TAIOTCHHIIOB. XJOp — TMOJIYY€HHE B MPOMBINIICHHOCTH
1 1abopaTopuu, peaklud ¢ MeTallaMd W HeMeTalaMu. BisaumopeiicTBue xiopa ¢ BOJOH
U pacTBopamu Mienodeil. LlemHoil MexaHW3M peakiuyu B3aUMOACHCTBHUSL XJopa C BOJOPOIOM.
O6e33apaxxrBaHUE MTUTHEBOM BOABI XJIOPOM. XpaHEHHWE U TPAHCIIOPTUPOBKA xyopa. Kucmopoaasie
coemHeHus XJopa. [ MmoxXIopuTel, XJ0paT v NepxIopaThl KAk THIUYHbBIE OKUCIUTENH. OCOOEHHOCTH
xumuu ¢ropa, 6poma u noaa. KauecrBennas peakuusi Ha HoJl. ['aoreHoBOIOPOIBI — MOJTYUYECHUE,
KHCJIOTHBIE U BOCCTAHOBMTEIIbHBIE CBOMCTBA. [ 'alloOr€HOBOJOPOIHBIE KUCIOTHI U UX coiu. ConstHas
KHCJIOTa U ee coyid. KauecTBEeHHbIE peakly Ha TaloreHUA-UOHbL. [IpruMeHeHHne rajoreHoB U UxX
BaXXHEUIINX COECTUHEHUH.

DOneMeHThI NOArpyYIIbl Kucnopoaa. O0mmas XapakTepucTHKA HIEMEHTOB INIaBHON MOATPYIIIIBI
VI rpynnel. @usnyeckue cBoMCTBa MpOCTHIX BemlecTB. O30H Kak alIOTPOINHAs Moaudukarus
kuciaopoza. [Tonydenne o3zona. O3oHaropel. O30H Kak OkuciuTenb. [103UTHBHASA U HETaTUBHAS POJIb
030Ha B OKpyXarwllel cpene. Bzanmonelicteue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HA U
kuciaoposa. Boma m mepokcua BoAopoAa Kak BOAOPOJHBIE COCIUHEHHUS KUCIOpPOJA — CPaBHEHHE
cBoiicTB. [lepokcu BOJOpoa Kak OKACIUTEIb U BoccTaHOBUTEND. [lepokecnasl Meramnos. [lonarue
00 opranuueckux nepokcunax. Cepa. Amiorpornus cepbl. @U3MUECKUe U XMMHUYECKHE CBOMCTBa
cepsl (B3auMOJEHCTBUE ¢ METaNIaMU, KUCIOPOIOM, BOJOPOJIOM, paCTBOPaMH I1ieI04el, KUCI0TaMu-
okucnuTensimMu). BzanmoneiictBue cepsl ¢ Cynb(UTOM HaTpusi ¢ 00pa3oBaHUEM THOCY/Ib(aTa HaTpHUsl.
CepoBoJ10poj] — MOJIy4yeHHE, KUCIOTHBIE U BOCCTaHOBUTENbHBIE cBoMcTBaA. Cynbhuabl. Jucynbgan.
[Tonstue o nomucynbpunax. CepHHCTBIE Tra3 Kak KHCIOTHBIH oOkcua. OKHCIHUTENbHBIE
U BOCCTAHOBMTEIBHBIE CBOMCTBA CEPHUCTOTO ra3a. [lomyuenue cepHucTOro raza B MpOMBIIIIEHHOCTH
u naboparopuun. CepHucras kuciora u ee coiu. CepHbiii anruapu. Cepnas kucinora. CBoiicTBa
KOHLIEHTPUPOBAaHHON M pa30aBiIeHHOW CepHOMl KMCIOTHI. JlefiCTBHE KOHLEHTPUPOBAHHOW CEpHOMU
KHCJIOTHl Ha caxap, MeTaljibl, HEeMETalUulbl, Cyab(puabl. TepMuyeckas yCTOWYMBOCTH CYNb(]aToB.
Kpucramnoruapars! cynbdaroB MmetauioB. KauecTBeHHas peakiysi Ha CEPHYIO KUCIOTY U €€ COJIH.

OIIEMEHTHI NOoArpymIibl a30Ta. O61ua51 XapaKTCPpUCTUKA IJJICMCHTOB [JIaBHOM MO AT PYIIIBI
A\ I'pyHqIibl. duznyeckue CBOMCTRA IMPOCTHIX BCIICCTB.



A3o0T u ero coenunenus. CtpoeHue MoIeKyisl azora. dusnueckre 1 XMMUYECKUE CBOMCTBA
azora. [lomydenue a3oTa B IpOMBILUIEHHOCTH U J1aboparopuu. Hutpuasl. AMMUak — €ro nojay4eHue,
¢du3nveckre U XuMu4eckue cBoicTBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHUAK
KaKk BOCCTaHOBMTENb. B3aumojeiicTBue amMMuaka ¢ aKTUBHBIMM MeTallaMM. AMUJ HaTpus, €ro
coiicrBa. Conu ammoHnus. [loBenenue coneld aMmMoHus Ipu HarpeBaHuu. KauecTBeHHast peakuus Ha
noH amMmoHnusl. [Ipumenenue ammuaka. OKCuabl a30Ta, UX MojdydeHue u cBoiictBa. Oxcua azora (I).
Oxucnenue okcuna azora (I1) kucmoponom. Jumepusamus oxkcuaa azora (IV). Aszotucras kucnora u
ee conud. HUTpUTBI Kak OKUCIMTENNM W BOCCTAHOBUTEIH. A30THasi KHUCIOTa — (PU3NYECKUE U
XMMHMUYECKHE CBOMCTBA, MOJy4YE€HHE. A30THAas KHUCJIOTAa KaK OKUCIUTENb (OTHOLIEHHE a30THOU
KHUCJIOTHI K METaJUlaM U HeMeTajlilaM). 3aBUCUMOCTh IPOJYKTa BOCCTAHOBJICHUS a30THON KUCIIOTHI
OT aKTUBHOCTH METAJUIa U KOHLUEHTpaluuu Kuciaotel. [loHsrue o karnone HUTpoHUsl. OCOOEHHOCTh
B3aMMOJICCTBUSI MarHusi M MapraHiia ¢ pa30aBlIeHHON a30THOM KHUCJIOTOM. Hurparel, ux
¢u3znyeckre U XUMHUYECKHE CBOMCTBA (OKUCIIUTENIbHBIE CBOMCTBA M TEpPMUYECKasl YCTONYHMBOCTS),
MIPUMEHEHUE.

®dochop u ero coemunenus. Amnorpornus dochopa. Puszmueckue cpoiictBa docdopa.
Xumuyeckue cBoiictBa (ochopa (peakuu ¢ KUCIOPOJOM, rajoreHaMH, MEeTaljaMu, CIOXKHBIMU
BEIIIECTBAMHU-OKUCIUTEIISIMH, TiesiouaMu ). [Tomydenue u npumenenue pocdopa. Xmopuast hochopa.
®ocoun. Pocpuapl. Dochopusiit anruapua. Oprodochopnas u merapochopHas KUCIOTbI U UX
comu. KauectBeHHass peakuuss Ha oprodocdarsl. Paznoxenune oprodocPopHON KHUCTOTHI.
[Ipumenenne pochopHOit KUCIOTH U ee cosieid. buonorundeckas posnb dhocdaros. [Tupodochopras
kuciota u nwmpodocdarel. Oxcun dochopa (II), dochopucras xucaora u ee  Ccoum.
dochopHOBaTUCTAS KUCIOTA U €€ COJIH.

[Moarpynma yriepona. O0rias XxapakTepUCTHKA IEMEHTOB TIIABHOU MOATPYNIbl [V Tpymib.

VYrnepon. Amtorponusi yriaepoja. CpaBHEHHWE CTPOCHHUS M CBOWCTB rpaduTa W anmasa.
OymiepeH Kak HOBasi MOJIEKylIApHas (popma yriiepona. Yroib: XMMHUYECKHE CBOMCTBA, MOTyYeHHE U
npumeHenue yris. KapOuael. [waponms kapOupa kanpliusg U kKapOupa amromuHus. KapOuabl
MEPEXOAHBIX METAJIOB (3Kesie3a, XpoMa U JIp.) KaK CBepXIpouHble MaTepuanbl. CHHTE3-Ta3 Kak
OCHOBa COBPEMEHHOU MPOMBIIITIEHHOCTH. OKCUABI yIieposa. DIEKTPOHHOE CTPOEHUE MOJIEKYIbI
yYrapHOTo rasza. Yrojib U YrapHblii ra3 Kak BOCCTaHOBHUTENHU. Peakius yrapHoro rasa ¢ pacijiaBamu
menouedt. Cunre3 ¢opmuaroB. OOpa3zoBaHHe YrapHOTO raza MpU HEMOJIHOM CrOpPaHUU YIIS.
buonoruueckoe neiictBue yrapHoro rasa. [lonmydeHue v npuMeHeHHE yrapHOTO Tas3a. YIJIEKUCIbII
ra3: nojiyuyeHue, XMMUYECKUE CBOICTBA: (B3aMMOJCHCTBUE YITIEKUCIIOTO Tra3a C BOJOM, IIeI0YaMu,
MarHvem, MepoKCHAaMU METAIIOB). DIEKTPOHHOE CTPOCHUE YITIEKUCIIOTO ra3a. YrojibHasl KHCIOTa
u ee conu. KapboHnats! 1 rujpokapOOHAThI: UX MOBEACHUE MTPU HarpeBaHuu. KauecTBeHHast peakuus
Ha KapOoHar-uoH. HaxoxaeHue kapOOHATOB MarHus M KalbliMsl B MPHUPOJE: KOPAILIbI, >KEMYYT,
W3BECTHSKHU (M3BECTKOBBIE TOPBI, KAPCTOBBIE MELIEPHI, CTATTAKTUTHI U CTAIATMUTHI).

Kpemuuii. ®usnueckue 1 XMMHUYECKHE CBOMCTBA KpeMHMsI. Peakinu ¢ yriem, KHCIOpOJIOM,
XJIOPOM, MarHueM, pacTBOpPaMHU IIENo4Yed, cepoBoaopoaoM. CuilaH — BOJOPOJHOE COECIUHEHHE
kpemHus. Cumuuasl. [lonyuenne u npumenenue kpemuus. Oxenn kpemuus (IV), ero crpoenue,
¢u3nyeckue U XMMHUYECKUE CBOICTBA, 3HAUCHHE B IPUPOJIE U NprUMeHeHne. KpeMHueBble KUCIIOThI
u ux conu. ['maponus cunukaroB. CUIIMKAaTHbIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI. AJIFOMOCHIIMKATBI.

bop. Okcun Gopa. bopnas kucnora u ee conu. bypa. Bonoponusie coeaunenus 6opa —
6opansl. [Ipumenenue coenunenuii 6opa.



biraropoHble ras3ebl.
Jlemoncmpayuu.

1. Topenue Bogopoxa. 2. [Toyuenue xsopa (omsIT B mpobupke). 3. OKUCIUTETbHBIE CBOICTBA
pactBopa runoxiopura Harpus. 4. OnbITel ¢ OpoMHOM BoAoH. 5. [InaBnenue cepsl. 6. [opeHue cepol
B kuciopone. 7. BzaumoneiictBue kene3a ¢ cepoi. 8. I'openme cepoBopopona. 9. OcaxjaeHue
cynbdumon. 10. CBoiicTBa cepHucToro rasa. 11. JleficTBrue KOHIIEHTPUPOBAHHON CEPHOU KHCIIOTHI HA
Menb 1 caxaposy. 12. PactBopenue ammuaka B Bojie. 13. OCHOBHBIE CBOMCTBA pacTBOpa aMMHaka. 14.
Karanutuueckoe oxucnenne ammuaka. 15. Ilomydyenmne okcupma azora (II) m ero okucinenue Ha
Bo3ayxe. 16. JleiictBue a3oTHOW KuCIOTHI Ha Menb. 17. Topenume docdopa B kuciopozge. 18.
[IpeBpamienue kpacHoro ¢ocdopa B Oenbiii U ero cpeueHue B TeMHOTe. 19. BzaumopeiictBue
dbocdopuoro anruapuna ¢ Bogoit. 20. Ob6pasisl rpaduta, anmmasa, kpemuus. 21. [openue yrapuoro
raza. 22. TylieHue miaMeHt yrieKuciabM ra3oM. 23. Pasznoxenue Mmpamopa.

JlabopamopHvlie onvimul.

1. Ilonmyuenuwe xyiopa HW U3y4YeHHE €ro CBOMCTB. 2. (CBOWMCTBAa XJIOPCOAEPIKALIUX
otOenuBareneil. 3. CBoiicTBa 6poMa, nona u ux coseil. 4. M3yuenne cBONCTB CEpHOU KUCIIOTHI U €€
coneil. 5. M3yueHwe CBOWCTB BOJHOTO pacTBopa amMMmuaka. 6. CBoHcCTBa cOJEd aMMOHUSL.
7. KauecTBeHHass peakuuss Ha KapOoHar-uoH. 8. McmelTaHme pacTBopa CHJIMKara Harpus
WHIUKaTopoM. 9. O3HaKoMIIEHUE C 00pa3IaMy MPUPOTHBIX CUITHKATOB.

Paznea 7. Merayiibl.

O6mmit  0030p »d1MeMeHTOB — MeTamwioB. (CBOHCTBa TMPOCTHIX BEHIECTB-METAIIOB.
DNEKTPOXUMHUYECKUN PNl HANPSKEHUA METa/uioB. MeETaIMYeCKue KPUCTAUINYECKUE PEIIETKH.
CrnaBel. XapakTepucTHKa HanOoJiee N3BECTHBIX CIU1aBoB. [lonydyeHne u npuMeHeHne MeTaIoB.

[[lenounbie MeTayibl. OO0IIast XapaKTEPUCTUKA AIIEMEHTOB IJIaBHOUM MOATPYNIbI [ Tpymmbl.
CBoiicTBa 11E€JI0YHBIX MEeTaJUIOB. Pacrio3HaBaHre KaTHOHOB JIUTUA HATpus U Kanusa. Harpuil u kanuii
— MPEACTAaBUTEIN IIEIOYHBIX METAJUIOB. XapakTEepHbIC peakiuu Harpus u kKanus. [lomydenwue
MIET0OYHBIX MeTaII0B. OKCHIBI M TIEPOKCU bl HaTpusl U Kaymst. Coenuuenus Harpus U kanus. Comn
HaTpUs, Kalus, UX 3HAYECHUE B MPHUPOJAC U KXU3HMU ueroBeka. Coma W eIKUH HATp — BaKHEUITHE
COCTMHCHUS HATPUS.

bepunnuii, mMarauii, menoyHozemenbHble MeTauibl. OOIIas XapakTepUCTHUKA 3JIEMEHTOB
maBHOM noarpynisl 11 rpynmnel. bepunnuii, Maruuii, mienodyno3emMenbHbie MeTallIbl. AM(POTEPHOCTh
okcuaa u ruiapokcuga Oepwuims. Okpacka IJIAMEHH COJIIMU IEJIOYHO3EMENIBHBIX METaJlIOB.
Marnuii 1 KanbIuii, uX 0011as XapaKTeprucThKa Ha 0CHOBe noJoxkenust B [lepuoandeckoil cucreme
sanementoB [I.U. MenneneeBa u crpoeHusi aromoB. [lomyuenue, ¢usnyueckrne U XUMUYECKUE
CBOICTBa, MPUMEHEHHE MAarHUs, KaIblUg U UX coenuHeHuil. Comu MarHus W KallbliUs, UX 3HAYCHUE
B MIPUPOJIC U JKU3HU YesioBeKa. JKECTKOCTh BOJIBI U CIOCOOBI €€ YCTPAHEeHHUS.

AmoMuHwMiA. PaCHPOCTpaHeHHOCTL B IIpUpPOAC, q)HBI/ILICCKI/IC U XHMHYECKHE CBOMCTBA
(OTHOI_HCHI/IC K KHCJIOpOAY, TajJloreHaM, pacTBOpaM KHCIOT U menoqeﬁ, aJ'IIOMOTepMI/ISI).
HpOI/I3BO,Z[CTBO AJIFIOMUHUA. HpI/IMCHCHI/IC AJIFOMUHHUA. AM(pOTepHOCTL OKCHJa U THUIAPOKCHUIA
amomuausa. Conu amomunus. IlomaHoe PA3JIOKCHHUC BOJOM cCoOJieM allOMHUHHS CO caa0bIMU
ABYXOCHOBHBIMH KHUCJIOTAMH. AnmoMuHaATEL B TBCPAOM BHUIAC U B PacTBOPC. Kommiekcabie
COCAMHCHUS aJIIOMUHUA.



OnoBo u cBuHeln. Puznyeckue M XHUMHUYECKHUE CBOMCTBA (pEaKUMM C KHUCIOPOJOM,
kuciaoramu), npumenenue. Comnu osnosa (II) u ceunna (II). CBUHIOBBIN aKKyMYIATOP.

Meramnel noGounsix noarpymi. OOmas xapakTepucTHKa nepexoqHbix MetamuioB I — VIII
rpymn. OcoOEHHOCTH CTPOEHUS aTOMOB IIEPEXOAHBIX MeTaIIOB. O0IIHe (U3nYecKre 1 XUMUYECKHE
cBolcTBa. [I[pumeHeHne MeTamios.

XpoMm. @uznyeckue CBOMCTBA XpoMa. XUMUYECKUE CBOMCTBA XpoMa (OTHOILIEHUE K BOJSTHOMY
napy, KHUCIOpoay, XJopy, pactBopam kuciot). Ilomyuenne u npumenenue xpoma. CoequHEHUS
xpoma. MI3MeHeHne OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCUOB U
THJIPOKCHIOB XpOMa C POCTOM CTETIEHU OKUCIIECHUs. AMQOTepHbIe CBOHCTBA OKCHIA M THIPOKCHIA
xpoma (III). Oxucnenune coneit xpoma (III) B xpomarsl. B3aumuble mnepexoabl XpoMaTroB H
JUXpOMaToB. XpoOMarbl M JUXpPOMaTrel Kak okuciautTenu. llomHoe pasiiokeHne BOJOW coen
xpoma (I11) co cmabbpiMu IByXOCHOBHBIMH KHCTI0TaMU. KoMIUIeKCHBIE COeAMHEHUST XpoMa.

Mapranern. ®usznyeckre cBoiicTBa Mapraiia. XMMUYeCKUE CBOMCTBAa MapraHiia (OTHOILLIEHHE
K KHCIOpOJYy, XJIOpy, pacTtBopam kucior). llonmyuenne u mnpuMeHeHne MapraHuna. Okcun
Mmapranua (IV) kak okucnutens U karaiauzatop. [lepmanranar kanus kak okuciutenb. OKCHI U
ruapokcun Mapranua (I1): momyuenune u cBoiictBa. Coeaunenust mapranua (III). Manranat (VI)
Kaius 1 MaHrasar (V) Kanusi, uX nojiydeHue.

Kenezo. HaxoxaeHnue B nmpupojie. 3HAYEHUE Kelle3a I OpraHu3ma yejaoBeka. Gusndeckue
CBOMCTBA KeJe3a. XUMHYECKUE CBOMCTBA jKeje3a (B3auMOICUCTBHE C KUCIOPOIOM, XJIOPOM, CEPOH,
yIjieM, BOJAOW, KHCJIOTaMH, pacTtBopamu cojeil). CruiaBel kene3a ¢ yriepogom. llomyuenue u
npuMeHenue sxenesza. CoenuHeHus kene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIUTENIBHO-
BOCCTaHOBUTEIIBHBIX CBOMCTB ruapokcuaa xenesa (II) u ruapokcuna xenesa (I111). Comm xenesa (1)
n kenesa (II1). Meroasl mepeBoma conert skenesa (II) B comm sxenesa (III) u oGparno. IlomHoe
pasnokenune Bonoit conerr xpoma (II1) co cmabbiMu TByXOCHOBHBIMH KHCJIOTaMU. OKHUCIUTEIbHbBIE
cBoiictBa coenuHenwmii xene3a (I1I) B peakuusix ¢ BOcCTaHOBUTENSAMU (MOUAOM, CEPOBOAOPOIOM U
Menpio). [lmanuanbie koMruiekchl kenesa. KayecTBeHHble peaknuu Ha woHbI xkenes3a (1) u (IID).
@OeppuThl, X NOTYYCHUE U TPUMEHEHUE.

Menp. Haxoxnenue B mpupojie. buonorudeckas posib. Duzndeckre 1 XUMUYECKUE CBOMCTBA
(B3aMMOJICHCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpOH, KHCIOTAMHU-OKHUCIUTEISIMU, XJIOPHJIOM JKele3a
(ITIT)). B3aumopeiicTBME MeAM C KOHIICHTPUPOBAHHBIMU COJITHOH, OpOMOBOJOPOJHON M
MOJTHOBOJIOPOJHOM KUCIOTaMH 0Oe3 gocTymna Bo3ayxa. [lomydenue u npumenenue menu. OKcua u
ruapokcun menu (II). Comu memu (II). Mennsiit kymopoc. Ammuakarel Meau (I) u memu (ID).
[Tonyuenue oxcuma menu (I) BoccranoBnenwem ruapokcuaa menu (II) rmoxozoit. Ilomydenue
xnopuaa u noauaa meau (I).

Cepebpo. ®Pusnyeckne W XUMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBHE C CEPOBOJOPOIOM
B IIPUCYTCTBUH KUCJIOPO/Ia, KUCIOTaMU-OKHCTUTEIIMH ). OcaXkIeHHEe OKCHIa cepeOpa MpH ICHCTBUH
IIEJIOYH Ha COJIU cepebpa. AMMHaKaThl cepedpa Kak okuciauTenn. KauecTBeHHAs peakius Ha HOHBI
cepeOpa. [Ipumenenune cepedpa.

3on0T0. PU3MUECKHEe U XUMHUYECKHE CBOMCTBA (B3aUMOJAEHCTBHE C XJIOPOM, «LAPCKOH
BOJIKOI». 30JI0TOXJIOpOBOIopoAHAas KucnoTa. [ uapokeun 3om0ta (I1I). Kommaekcest 3omota. CriocoOsl
BBIJIEJIEHUS 30JI0TA U3 30JI0TOHOCHOU nopobl. [Ipumenenue 3omora.

[Muuk. ®u3nueckne U XMMUYECKHE CBOMCTBA (B3aUMOJEMCTBHUE C TaJOr€HaMH, KUCIOPOJIOM,
cepoil, BOJIOM, pacTBOpaMH KUCIOT U 1esnoueit). [lomydyenne u npuMeHeHne HuHKa. AMGOTEPHO CTh



OKCHJIa U TUJIPOKCHJIA IMHKA. BakHenmme conu [uHKa.

Pryts. ®usnueckue u XUMHYECKHE (B3aUMOJIEUCTBHE C KHUCIOPOJOM, CEPOM, XIIOPOM,
KHCIIOTAMHU-OKUCIIUTENSIMU) cBOMCTBA. [lodydyeHne m nmpuUMeHEHHE PTyTH. AMaiblraMbl — CILIABBI
prytu ¢ MetauiamMu. Okeup pryta (II), ero nonydyenne. Xnopun u nogun pryru (II).

Jlemoncmpayuu.

1. Komnekmust meraimoB. 2. Komnekuust munepanoB u pya. 3. Komneknusa «XKenezo u ero
cruiaBb». 4. OKpallMBaHUE IUJIAMEHM COJISIMU UIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METaJUIOB.
5. B3aumopeiictBue Harpusi ¢ BomoH. 6. B3aumopeiictBue kampuus ¢ BojoM. 7. Komnmekuus
«Amomuaui». 8. IlnaBienne amomunus. 9. BsauMmopelicTBue allOMHHHSA CO  IIEJIOYBIO.
10. Amomotepmusi. 11. B3aumopeiicTBue Xpoma C COJSSHOM KHUCIOTOW O€3 JIOCTyna BO3AyXa.
12. Ocaxnenue runpokcuya xpoma (III) u oxucnenue ero nepokcuaom Bopopoda. 13. Bzaumueie
nepexoAbl XpoMaToB M nauxpomaroB. 14. Pasnoxenue muxpomara ammoHus. 15. OcaxneHue
ruapokcuna xene3a (III) u oxkucnenue ero Ha Bo3myxe. 16. Beinenenue cepebpa u3 ero cosei
JEMCTBUEM MENH.

JlabopamopHvle onvimul.

1. OxpammBaHuEe TUIAMEHH COCAWMHEHUSMH MICJIOYHBIX MeTauioB. 2. (O3HaKoMIIeHHE
C MUHEpPAJIAMU M BAKHEUIIMMHU COEAMHEHUSIMU IIEJTOYHBIX MeTauioB. 3. CBOHCTBa COEIUHEHHI
IETOYHBIX MeTAITOB. 4. OKpacka MIaMeHH COJISIMH IIEJI0YHO3EMENIbHBIX MeTaiuioB. 14. CBolicTBa
Maraus ¥ ero coequHeHui. 15. CeolicTBa coemnuueHuii kanbius. 16. JKectkocth Boanl. 17. CBolicTBa
amomuams. 18. CpoiicTBa coenuuennii amomuaus. 19. CpoiicTBa 0710Ba, CBUHIIA ¥ UX COCOUHCHHI.
20. CgoiictBa coenuHeHuid xpoma 21. CBolicTBa MapraHia W €ro coeauHeHuil. 22. M3ydenue
MHUHepanoB xene3a. 23. CpoiicTBa xenesza. 24. CBolicTBa M€Y, €€ CIUIaBOB U COCIMHEHUM. 25.
CBoiicTBa IIMHKA U €r0 COCTUHEHUI.

Paznen 8. Xumuveckas Texnos1orusi (Xumusi B NpOMBIIIEHHOCTH).

OCHOBHBIC IIPUHIUIIbLI XHUMHYECKON TEXHOJIOTHH. O6H_II/IC MMpEACTaBIICHNA O IIPOMBIIIJIICHHBIX
crocobax IMOJIYYCHHA XUMHUUYCCKNX BEIICCTB.

[Ipou3BOACTBO CEpPHOM KHCIOTHI KOHTAaKTHBIM CIOCOOOM. XumusM mpoiecca. Croipbe
JUTSI TIPOM3BOJICTBA CEPHOM KHCIIOTHI. TEeXHOJOTHUYECKas cXeMa Ipolecca, MPOLecChl U anmaparsl.
MexaHn3M KaTaTuTHYECKOTO nercTBHs okcuaa BaHaaus (V).

HpOI/ISBOI[CTBO amMMuaka. XHUMH3M mponecca. OHpe,Z[eJ'IeHI/Ie OIITUMAJIBHBIX YCJIOBI/Iﬁ
IIpOBCACHUS PCAKIINH. HpI/IHI_II/IH HUPKYIAIUA U €0 peain3alus B TEXHOJIOTHYECKOM CXEME.

Meramnyprus. Uepnas meramryprus. [IpousBoactBo uyryna. JJomeHHbIi mpoiiecc (ChIpbe,
YCTPOIMCTBO JOMEHHOW Me4H, XUMU3M Tmporiecca). [Ipon3BoAcTBO cTaiy B MapTEHOBCKOW IEYH.
[Ipon3BoACTBO cTa B KUCJIOPOJAHOM KOHBEPTEPE U B 3eKkTponedax. [IpsaMon meTon nosydyeHus
Kenesa u3 pyasl. LiBeTHas metaimyprus.

OpraHI/I‘{CCKI/Iﬁ CHHTC3. HpOMBIH_U'IeHHaH OpraHU4YeCKad XUMMUA. OCHOBHOU W TOHKHI
OpFaHI/I‘-ICCKI/Iﬁ cuHTte3. Hambomee KPYITHOTOHHAXXHBIC MTPOU3BOJACTBA OPraHUYCCKUX COCOUHECHMI.
HpOI/I3BO,Z[CTBO METaHOoJIa. HOJ'Iy‘-ICHI/IC YKCYCHOﬁ KHUCJIIOTBI H (bOpMaJ'IBI[CFI/II[a n3 MCTaHOJIA.
HOHy‘IeHI/IC ancrara OCJIJIr0JIO36I. CBIpBC AJI1 Opr aHUYECKOM MMPOMBIIIIJICHHOCTH. Hp06J'ICMa OTXO0a0B
1 MOOOYHBIX MMPpOAYKTOB. CuHTE3bI HA OCHOBE CHHTE3-Tasa.



Pa3zgesna 9. XuMus u 3K0JOrus.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLEH CpPelbl U €ro MOCIEACTBUS. DKOJIOTHS U Ipodiiema
OXpaHbl OKpYXKaroIlel cpeipl. «3eaeHas XUMHUSL.

Jlemoncmpayuu.

1. CeIpbe a5 IPpOU3BOACTBA CEPHOM KUCIIOTHI. 2. Monens kursiiero cios. 3. Xenesnas pyna.
4. OOpa3Isl CIUTABOB JKele3a.

Pa3gen 10. Xumus u 3HepreTuka.

[IpuponHbie MCTOYHUKK YyIIeBOAOPoaoB. IIpupoanblii M momyTHbI HeTAHOM rasbl, HX
cocTaB M ucnoib3oBanue. Hegth kak cmech yrieBogoponoB. CoctaB HepTtu u €€ mepepaboTka.
[lepBuunas u BTOpuuHas mnepepabotka Hedtu. Ileperonka HedTH. Kpexunr. Pudopmunr
Hedrenponaykrel. OxranoBoe unciio 0eH3nHa. OXpaHa OKpyxKaroliel cpenbl mpu HedrenepepadoTke
U TpaHCIOPTUPOBKEe HedTenpoaykroB. Kamennsiii yrons. KokcoBanue yrida. ['asudukanus yris.
Dkojiornyeckue MpoOieMbl, BO3HHUKAIOIIME IPU HCHOJB30BAaHUM YIS B KauyecTBE TOIUIMBA.
ANbTEepHATUBHBIE UICTOUHUKN SHEPTHUH.

Pasznea 11. Xumus u 310poBbe.

Xumus mamu. JKupel, OSNKH, YIIIeBOJIbI, BUTAMHUHBI, (epMEeHTHI. ParmoHasbHOE TUTaHUE.
[MumeBsie moGaBku. IlumeBbie n00aBkM, WX KiaccHdUKanus. 3ampenieHHbIE U pa3pelIeHHbIE
numeBble 100aBku. OCHOBEI MTUIIIEBON XUMUM.

Xumus B meauiuae. [lonstue o gapmaneprrudeckoit xumuu u dapmakosiorud. PazpadoTka
nekapcTtB. JlekapcTBeHHBIE CpeAcTBa, WX Kiaccudukamus. [IpOTHBOMUKPOOHBIE —CpencTBa
(cynmbanmnaMuaHbple  TIpenaparbl W aHTUOMOTHKH). AHaIbreTHKH (aclUpWH, AaHAJIbTHUH,
napaneTamolt, HApKOTUYCCKHE aHaJIbIeTHKH ). AHTUTUCTAMHUHHBIC Mperaparsl. Bspkymue cpencTsa.
T'opMOHBI M TOpMOHANIEHBIC Tperaparkl. [Ipo0iieMbl, CBS3aHHBIC C TPUMEHEHHUEM JICKAPCTBEHHBIX
npenapatoB. BpemHbie NpUBBIUKY U (HAKTOPBI, pa3pymIaIOIie 30POBbe (M30BITOYHOE MOTPEOICHUE
KUPHOW U, KypEeHHE, yIOTPEOICHUE aIKOT OIS, HAPKOMAHUS ).

Paznesa 12. XuMus B NoBCeIHEBHOM KU3HMU.

KocmeTrnueckue u napgromMepHbie cpeicTBa.

boitoBas xumus. [loHsATHE O TOBEPXHOCTHO-AaKTUBHBIX BelIeCTBaX. MOIOIIME U YHUCTSIIHIE
cpeactBa. OtbenuBaromue cpenactBa. [lpaBuma Oe3omacHON pabOThl € €IKUMH, TOPIOYUMU
Y TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XMMHH.

ITurmeHTs U KpacCKHu. HpI/IHLII/IHBI OKpallrBaHUA TKaHEH.

Pa3nen 13. Xumus B cTponTeIbCTBE.

l'umnic. UzBects. Llement, 6eton. Kien. [Togbop onTUMalbHBIX CTPOUTEIHHBIX MarepraioB B
MPAKTUYECKOM AESITENIbHOCTH YEJIOBEKa.

Paszngen 14. XumMusd B ceJILCKOM X03fIiiCTBE.

MuHepanpHble W opranudeckue ynoopenus. Cpenctsa 3amuThl pacTeHuid. Ilectunummpr:
WHCEKTULUIBI, repOounupl 1 GpyHrunuasl. PenenaeHTsl.



Pa3gen 15. Heoprannueckune marepuassbl.

CTCKJIO, €ro BHABI. CuimkaTHast MMPOMBIIIJICHHOCTD. Tpa[[I/II_[I/IOHHBIe H COBPCMCHHELIC
KepamMuueckue Marepuasibl. CBepxmpoBojsmias kepamuka. [loHsTHe O KepMmerax, Marepuaiax
C BBICOKOM TBEPAOCTHIO.

Pa3gen 16. Xumusi B coBpeMeHHOM HayKe.
Ocobennoctu coBpeMeHHoi HaykH. [Ipodeccus xumuka.

Metomonorusi HaydHOTO HccienoBanus. Meroapl mo3HaHuss B XUMUU. CyObeKT M OOBEKT
Hay4yHOTO TIo3HaHusl. [locranoBka npo6iembr. COop nHbopManuu 1 HakorieHue ¢akToB. [ umoTesa
U ee DJKCIepUMEHTaJgbHas MpoBepka. TeopeTHueckoe OOBSICHEHUE IOITYYEHHBIX Ppe3YyJIbTaToB.
Wuaykuus v aenykuus. DKCIepUMEHTalbHasl MPOBEpKa MOJIYYEHHBIX TEOPETHUYECKUX BBIBOJIOB C
LEbI0 PACIpPOCTpaHEHUsI UX Ha Oosee MIUPOKUNA Kpyr OObEKTOB. XUMHUYECKUI aHalU3, CUHTE3,
MOJICIMPOBaHUE XWMHYECKHX IPOLIECCOB M SBICHMM Kak METOAbl HAy4YHOTO II03HAHUS.
Maremarudeckoe MOJEIMPOBAaHNE IPOCTPAHCTBEHHOTO CTPOESHUSI MOJIEKY/I OPIraHUYECKUX BEILIECTB.
CoBpemeHHbIE (PU3UKO-XMMHUYECKHE METOJbl YCTAHOBJIEHHUS COCTaBa M CTPYKTYpPhl BEILECTB.
HanocTpykTypsl. MupoBbie JOCTHKEHUS B 00JIaCTH CO3JaHHsI HAHOMAaTEpPHAJIOB.

Uctounukn xumuyeckoi mHpopmanuu. [lorck xumudeckoil nHGOpMaLUK MO0 HA3BaHUSM,
uaeHTUPUKaTOpaM, CTPyKTypHbIM GopmynaM. Pabora ¢ 6a3amu TaHHBIX.

Jlemoncmpayuu.

1. IMumespie kpacutenu. 2. Kpamenue tkaneit. 3. OrGenuBanue Tkaneil. 4. Kommexmmst
CpeICTB 3amuThl pactenuil. 5. Kepamuueckue marepuansl. 6. [lBeTHsie crekina. 7. [Tpumeps! paboThI
C XUMUYECKUMU 0a3aMH TaHHBIX.

JlabopamopHvle onvimul.

1. 3nakoMcTBO ¢ MowmmMu cpeactBamu. 2. Kieu. 3. 3HaAKOMCTBO € MHHEpPAJIbHBIMHU
yAOOpPEHUSIMH U U3YYCHHE UX CBOUCTB.

Tembl npakTHYeCKUX PadoT:

CKOpOCTh XUMHUYECKUX PEAaKIIUA. XUMUYECKOE PABHOBECHE.
OKCIIEpMMEHTAJIBHOE PELIECHHE 3a/1a4 110 TeMe «[ aJloreHbI».
OKCIIEpUMEHTAJIBHOE PELICHHE 3a]1ad 110 TeMe «XaJIbKOTEHBD».

[Tosyuenne ammuaka 1 U3y4eHHUE €r0 CBOUCTB.

OKCIIEpUMEHTAJIBHOE PELICHHE 3a/1a4 110 TeMe «JIEMEHTBI IOArPYIIIBI a30Tay.
OKCIIEpUMEHTAIIBHOE PEUICHME 3a1a4 110 TeMe «MeTaulbl NIaBHbIX NOATPYII».
ITony4yenue meaHorO Kynopoca.

DKCHepUMEHTAIIbHOE PElIeHUE 3a/1a4 10 TeMe «MeTallibl HOOOUHBIX MOArPYII.
9. Ilomyuenue conu Mopa.

10. Kpamenue TkaHew.

NGO~ ®WDdDE

TeMaTn4yeckoe NJIAaHUPOBAHHUE Y4eOHOI0 MpeaMeTa

KosnuecTBo .
Pa3nen / Tema Pexomenayembiii JOP
aK. 4acoB

Monyab «Opranndeckass XuMHs»




Pazgen 1. QOO0o0meHne 3HAHHHA 1O  TeMe

26
«¥Y11eB0oI0poaAbD)
https://lesson.academy-
T 1.1. An 4
ema Kaupt content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.2. 4
ema Huxnoankans! content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 1.3. Amicerl 4 content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.4. . K 2
ema Ankazersl. Kaysyku content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.5. 2
eva I.5. Amkcuib! content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.6. A 4
ewa 1.6. Apert content.myschool.edu.ru/04/10
Tema 1.7. I'eHernueckass CBSI3b MEXAY pa3lU4HBIMU 4 https://lesson.academy-
KJIacCaMH YIJIEBOAOPOIOB content.myschool.edu.ru/04/10
Tema 1.8. IIpupoaHsie UCTOYHUKH YIIIEBOLOPOIOB 2 https://lesson.academy-
9. LpHpon YIICBOROPOR content.myschool.edu.ru/04/10
Tema 1.9. I'asioreHONpOU3BOIHEIE YITIEBOAOPOIOB 2 https://lesson.academy-
o P A YIICBOROPOR content.myschool.edu.ru/04/10
. https://lesson.academy-
Tema 1.10. MarauiiopraHndecKye CoeInHeHNs 2 content.myschool.edu.rw/04/10
Pazgen 2. QOO0o0OmeHume 3HAHHH 1O  TeMe
«Kucnopoaconepxaime opranmyeckue | 32
coeIMHEeHHST»
https://lesson.academy-
T 2.1.C LI 6
ema mapTh1. TIpocTrie spupt content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 2.2. MHOr0OaToMHBIE CITUPTHI 2 content.myschool.edu.rw/04/10
https://lesson.academy-
Tema 2.3. dexomt 2 content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.4. Kap6 4
ema APOOHIIILHBIC COCAHHCHIA content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.5. Kap6 4
ema APOOHOBRIC KHCIIOTRI content.myschool.edu.ru/04/10
Tema 2.6. OyHKIIMOHAEHBIC MIPOU3BOIHEIC 4 https://lesson.academy-
KapOOHOBBIX KHCIOT content.myschool.edu.ru/04/10
https://1 .acad -
Tema 2.7. Muoroo6pazue kKapOOHOBBIX KUCIIOT 2 cor?tsent.irslil(;zsgjl.zgg w/04/10
https://lesson.academy-
T 2.8. K .M 2
ema 1. Vototne cpencrsa content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.9. .M 2
ema YrmesopeL. MoHocaxapu el content.myschool.edu.ru/04/10
Tema 2.10. Iucaxapus 2

https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

content.myschool.edu.ru/04/10

https://lesson.academy-

T 2.11. IT 2
ema OTHCaxapHiE content.myschool.edu.ru/04/10
Pazgenr 3. QOO0oOmenme 3HAHHH 1O TeMe 10
«A30TcoaepkalIue coequHeHnsI»
https://lesson.academy-
T 1. Am 4
evia 3 HHBT content.myschool.edu.ru/04/10
https://lesson.academy-
T 2. AMm 2
evia 3 HHOKHCIOTHE content.myschool.edu.ru/04/10
https://lesson.academy-
T 3.3.11 .b 2
ema CHTHIIBL. BETKH content.myschool.edu.ru/04/10
Tema 34. AsoTcozepkariue TETEPOLMKIIEL | https://lesson.academy-
HykienHOBBIE KHCIIOTHI. content.myschool.edu.ru/04/10
Pazgen 4. QOO0oOmenme 3HAHHMH 10 TeMe 10
«BBICOKOMOJIEKYJISIDHBIE COeTHHEHHSI
Tema 4.1. OcCHOBHEIE MTOHSTHS XUMUA
COKOMOTCK coemmmenit. Tl comsa ) https://lesson.academy-
BbI M APHBIX NHCHUU. nmMepn nusa n
TICKYIAP A HMEpHAlt content.myschool.edu.ru/04/10
MTOJTUKOHEHCALIHS
https://lesson.academy-
T 4.2.B i 2
ema RHCHIIHE TLTACTMACCT content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 4.3. Snacromeprt 2 content.myschool.edu.ru/04/10
https://lesson.academy-
T 4.4. B 2
ema orToKHa content.myschool.edu.ru/04/10
Tema 4.5. ITonmumepsl crielnalbHOI0 Ha3HAYEHUS 2 https://lesson.academy-
- P H content.myschool.edu.ru/04/10
IloBTOpeHue u yruyoaenne 3Hanmii. Pelenue 3agay B 12
¢popmare EI'D
HUTOTO 90
Monynb «O01asi M HeOPraHUYecKas XUMUSDH)
Pa3gen 1. CTpoeHue BelecTBa 20
Tema 1.1. ATOMHO-MOJIEKYISIPHOE YUEHUE 2 https://lesson.academy-
o YApHOS Y1 content.myschool.edu.ru/04/11
https://lesson.academy-
T 1.2.C 4
emMa TPOCHHE aToma content.myschool.edu.ru/04/11
. https://lesson.academy-
Tema 1.3. Tepromiccknii sakon 2 content.myschool.edu.ru/04/11
https://lesson.academy-
T 14.X 6
ema HIMITICCKAT CBASH content.myschool.edu.ru/04/11
Tema 1.5. Arperatabsie COCTOSHHS BEIIeCTBa 2 https://lesson.academy-
- AP & content.myschool.edu.ru/04/11
https://1 .academy-
Tema 1.6. CtpoeHue TBEpIBIX TEN 4 DS.ESSORACACEY

content.myschool.edu.ru/04/11
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
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https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Pazgen 2. OcHOBHBbIC 32KOHOMEPHOCTH NPOTEKAHHUS

XHMHU4YECKUX peaKkuui 8
https://lesson.academy-
T 2.1. Kn i 2
ema ACCHUIALIS XUMHMCCKITX peaLii content.myschool.edu.ru/04/11
Tema 2.2. DHepreTHKa XUMHUUYECKAX PEAKIIUIA 2 https://lesson.academy-
~=- JHEp peaxtt content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.3. .P .K 2
ema 2.3. OGparumbie peakiun. PaBHosecue. Katamus content.myschool.edu.r/04/11
Tema 2.4. CKOPOCTb XUMHYECKUX PEaKIUA 2 hitps://lesson.academy-
- LKOP peaxtt content.myschool.edu.ru/04/11
Paznea 3. PacTBopbl 14
Tema 3.1. CnocoObl BBIpaKECHHS KOJHYECTBEHHOTO 4 https://lesson.academy-
cocTaBa pacTBopa content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.
ema 3.2. Jlucnepcriie cuctemb! 6 content.myschool.edu.ru/04/11
Tema 3.3. Peax acTBOpAaX dJIEKTPOIUTO 4 hitps:/lesson.academy-
D HUn B 'TB X 9J1 JINTOB
" p P p content.myschool.edu.ru/04/11
Pazgen 4. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 10
npouecchl
Tema 4.1. OKHCIINTEILHO-BOCCTAHOBUTEILHEIE https://lesson.academy-
4
peaxuuu content.myschool.edu.ru/04/11
Tema 4.2. [k BAHIIeCKIi SeMe ) https://lesson.academy-
»- 1 AIDBAHITICCIHH STEMEHT content.myschool.edu.ru/04/11
https://lesson.academy-
T 4.3.0 4
ema JICKTpOTHS content.myschool.edu.ru/04/11
Pazgen 5. Knaccupukxanms ©  HOMEHKJIATypa 14
HEOPraHUYeCKHX COeHHEeHMit
Tema 5.1. Baxneiiline Kiacchl HEOPraHUYECKUX https://lesson.academy-
6
BELIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
T 5.2. K 8
ema OMILTCKCHBIC COCAMHCHIA content.myschool.edu.ru/04/11
Paszgen 6. Hemerasiinl 38
https://lesson.academy-
T 6.1. B 2
ema onopon content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 6.2. Tanorens! 4 content.myschool.edu.ru/04/11
Tema 6.3. Drene o croboRa g https://lesson.academy-
Ma 6.3. DiIeMeHTHI TOArPYIIILI KUCIT
APy PO content.myschool.edu.ru/04/11
https://lesson.academy-
T 6.4. A 8
ema 30T 1 €TI0 COCMHHEHMA content.myschool.edu.ru/04/11
https://lesson.academy-
T 5. D 4
ema 6.5. docdop u ero coenuneHi content.myschool.edu.ru/04/11
Tema 6.6. Yriiepon 4

https://lesson.academy-
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