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1. HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XuMuUM Ha ypOBHE CpeIHEro ooiiero odpa3oBaHus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS (enepanbHON 00pa3oBaTesIbHON
nmporpaMMmbl  cpenHero obmero obpazoBanus (DOII COO), mnpencraBieHHBIX B
denepaibHOM TrOCyIapcTBEHHOM oOpaszoBatenbHOM cTtaHgapre COO, ¢ yuéTom
Konuenuuu mnpenogaBaHust y4yeOHOro mnpeamera «XUMHsS» B 00pa30BaTENIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peanu3yrONIMX OCHOBHBIE 0Opa3oBaTEIbHBIC
OpOrpaMMbl, U OCHOBHBIX MosioxkeHur «CTpateruu pa3Butus Bocnutanus B Poccuiickoi
®enepanuu Ha nepuo A0 2025 roga» (Pacnopsxenue [IpaButenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MporpamMMbl MO XUMHH, K OINpPEACICHUIO 00Ien
CTpaTeruu OOyuYeHHUs, BOCHUTAHUS M Pa3BUTHS YYallMXCAd CpPEACTBAMH Yy4eOHOIo
npenmera «Xumusi» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIENTYaJIbHbIC
nosioxenus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COACp)KaHUs, PE3yJIbTaTOB
oOydeHus 1 TpeOOBAHMI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, MOJY4aeMOE€ BBIMYCKHUKAMU 0011e00pa3oBaTeIbHON
OpraHu3allvy, SBISIETCS HEOTHhEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEpIIAONIMM JTallOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEIOCTHON CHCTeMe XMMHUYECKOro oOpa3oBaHUs. DTH
[IEHHOCTH KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOIbI, (HOPMHUPOBAHUS MHUPOBO33PEHUSA U
oO11el KylIbTyphl YeJIOBEKa, & TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M TPUPOJHOHN cpene. Peanuzyercss xumudeckoe oOpa3oBaHUE YydallUXcs Ha
YpOBHE CpeIHEro oOIIero oOpa3oBaHMs CpeACTBAMH Y4eOHOTo MpeaMeTa «XHUMUs»,
COJIEp’)KaHWE W TIOCTPOEHHUE KOTOPOrO OIPEIEJEHbl B MPOTpPaMME IO XMUMHUU C YYETOM
cnenurKy HAYKH XUMUH, €€ 3HaYeHUsl B MO3HAHUU TPHUPOJBI U B MAaTEPHAIbHON KU3HU
oOmmiecTBa, a TaKke C Y4€ToM OOImMMX IeJdel W MPUHIMUIIOB, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSTHHE CHCTEMBbI CpeaHero ooOmiero ooOpasoBanus B Poccuiickoi
denepanum.

XuMHUsl Kak D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOylo poyib B
COBPEMEHHOW IMBHWIM3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCHUT CBOIl BKJaJa B (pOpMHpOBaHHE PallMOHAIHLHOTO HAYyYHOTO MBIIUICHUS, B CO3/1aHUE
LEJIOCTHOTO TMpPEACTaBICHUS 00 OKpYXalolleM MHpe Kak O €AMHCTBE MPHUPOAbl U
4eloBeKa, KOTopoe (GOpMHUPYETCS B XHMHUHM HAa OCHOBE IOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aHMOCBS3M MEX]Y CTPOECHHUEM BELIECTB, UX
CBOICTBaMHU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHHS.

TecHO B3aMMOJEHUCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMHu, XHMHS cTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPBI, HEOOXOJAMMBIM YCIOBUEM YCHEIIHOIO TPyJa
Y KU3HM KaXa0ro ujeHa obmiectBa. COBpeMEHHAsl XMMHUs KaK HayKa CO3UJaTelbHasl, KaKk
HayKa BBICOKHMX TEXHOJIOTHMI HaMpaBiieHa Ha pelieHre rio0albHbIX MPOOJIEeM YCTOMYUBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBIPbEBOM, SHEPreTUUYECKOW, MHUIIEBOM, 3KOJIOTHYECKOU
0€30MaCHOCTU U OXPaHbI 3[I0POBBS.



B cootBeTcTBUM ¢ 00IIMMH LEISIMU U MPUHLMIIAMHU CPEAHET0 o0uIero ooOpa3oBaHus
compepxkanne mipeamera «Xumus» (10—11 xmaccel, 0a30BbII  ypOBEHb M3YUYECHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TMOJTOTOBKY YyYalluXcs,
HEOOXOJUMYIO UM JUIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIIOYEHHUS B >KU3Hb COLIMYMA, MPOJOJDKEHHS 00pa3oBaHUs B Pa3IMUHBIX 00JIACTIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocTapisitoniuMu IpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypehl — «Opranudeckas
xumusi» U «OOIIasi 1 HeopraHW4YecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpPKaHUs
KOTOPBIX SIBJIIFOTCS. OCHOBBI 0Aa30BOM HAYKH: CHUCTEMa 3HAHUU MO HEOPTaHUYECKOW XUMUU
(c BKJIIOYEHWEM 3HAHUW M3 OOIIEH XUMHHM) M OpraHudecKor xumuu. DopMHUpOBaHUE
JAHHOW CHCTEMbl 3HAHUW TPU UIYYCHUU TIpeAMeTa O0OecreynBaeT BO3MOKHOCTh
pPacCMOTpEHHUsI BCEr0 MHOrooOpas3usi BEUIECTB HAa OCHOBE OOIIMX MOHSITHH, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepxxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckass Xumus» cHopMUpOBaHa B MPOrpaMMe MO XUMUU HA OCHOBE CUCTEMHOTO
MOJIX0/1a K U3YUYCHHIO Y4EOHOro MaTtepuaia U o0yclioBJIeHa UCTOPUUYECKH 0OOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha ONPEACIEHHBIX TEOPETHUUECKUX YpPOBHAX. Tak, B Kypce
OpraHMYecKOl XHMHHM BEIECTBA PACCMATPUBAIOTCS HAa YpPOBHE KJIACCHUECKOW TEOpUU
CTPOCHHSI OpPraHUYECKUX COCIMHCHUM, a TakkKe Ha YpPOBHE CTEPEOXUMUUYECKUX W
AJNIEKTPOHHBIX TMPEACTaBICHU O cTpoeHuH BemiecTB. CBelneHHus 00 M3ydaeMbIX B Kypce
BEIIECTBAX [AIOTCS B Pa3BUTHU — OT YIVIEBOJOPOIOB JI0 CIIOKHBIX OHMOIOTUYECKU
aKTUBHBIX CO€AWHEHUW. B Kypce opraHmdyeckodl XMMHUM MOJYy4alOT Pa3BUTHE
chopMHpOBaHHBIE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHusA I€pBOHAYaIbHBIC
NpECTaBIeHNUsT O XUMHUYECKOW CBA3HM, KIAaCCU(UKAIMOHHBIX TMPU3HAKaX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIUU.

[lon HOBBIM yTJIOM 3peHUS B MIPEAMETE «XUMHs» 0a30BOTO YPOBHSI pacCMaTpUBAETCA
M3YYCHHBI Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUS TEOPETUYECKUM MaTepual u
(baKkTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeOpraHWYecKas: XUMUS YYalllUMCS MPEJOCTABISIETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHUE MEPUOIMUECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOOIOTUUECKUX
MO3UIIMH, TIyOKe TOHITh HCTOPUYECKOE H3MEHeHWEe (QYHKIUNA HITOr0 3aKoHA — OT
00001aro1Iei 10 00BSICHSIONMICH U TPOTHO3UPYIOIIEH.

Enunas cucteMa 3HaAHMM O BaXXHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPHUMEHEHHUH, a TaKXKE O XUMHUYECKUX pEaKUUsX, HX CYIIHOCTH U
3aKOHOMEPHOCTSX NPOTEeKaHus AomnoiHsercss B Kypcax 10 m 11 kmaccoB sineMeHTamMu
COZIepKaHMsI, UMEIOIIUMH KYyJbTYPOJOrMYECKH U MPUKIAIHONW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHUMAaHUIO B3aUMOCBS3UM XMMHUM C JPYTUMH HayKaMmH, PacKpbIBAIOT €&
pOJib B TIO3HABATEIbHOM M MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XEHUS K IMPOILIECCY TBOPYECTBA B OO0JACTU TEOPUU M MPAKTHUYECKUX
MPUIOKEHUI XUMHUH, MOMOTAIOT BBIYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MOpOOJEMax, CBA3AHHBIX C XHUMHEH, KPUTUUECKH OCMBICIUBATH
MH(POpPMALIMIO U IPUMEHSITH €€ JUIsl OMOJHEHUS 3HAaHUM, PEIICHUS] UHTEJUICKTYallbHbIX U
AKCHEPUMEHTAIBHBIX HCCIEI0BAaTENbCKUX 3ajad. B uenom coaepkaHue y4yeOHOro



npeaMera «XUMHS» JaHHOTO YPOBHS M3YYEHHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
yYaIuXCcsi MUPOBO33PEHUECKON OCHOBBI JJ1s1 TOHUMaHUs PuiocoPpckux uaeH, Takux Kak:
MaTepuagbHOE €IMHCTBO HEOPraHWYECKOTO U OPraHUYEeCKOro MHpa, OOYCIOBICHHOCTb
CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUM MyTEM
AKCTIEPUMEHTA U PEIICHUs] MPOTUBOPEUUN MEXKJYy HOBBIMU (DaKTaMU U TECOPETUUECCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHMYECKUX MPOOJIeM, a TaKkxKe
npo0JieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX TE€XHOJOTHUM U
MaTepHUaioB.

B mnmane pemienus 3amay BOCHUTAHMS, PA3BUTUS M COIMATM3AIMNM  yYAIIUXCS
MPUHSATHIE TPOrPaMMOM M0 XMMHUU TOAXOJbI K ONMPEACICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa TpeaycMaTpuBalOT (OPMUPOBAHHME YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIA,
UMEIOIINX 0a30BO€ 3HAUCHHE JIJISI PA3IUYHBIX BUOB JCSATEILHOCTHU: PEIICHUS MPOOEM,
MOMCKa, aHanu3a U o0paboTku MH(OpMaIuU, HEOOXOAUMBIX JJISI TPUOOPETEHUS OTBITA
MPaKTUYECKOM W MCCIEAOBATEIbCKOM JEATENIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B
MO3HAHUH XUMHUHU.

B mpakTuke npenoaBaHus XMMHUHM KaKk HAa YPOBHE OCHOBHOTO 0OOIIEro 00pa3oBaHus,
TaK U Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHMs, MPU OMPEICICHUHM COJACP)KATEIbHON
XapaKTEPUCTUKH 1IeJIel U3ydeHUs MpeIMeTa HallpaBJIeHUEM TIEPBOCTEIICHHOW 3HAYUUMOCTH
TPaAUITMOHHO TpU3HAETCS (OPMUPOBAHHWE OCHOB XHMHUYECKOW HayKH Kak oO0JjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOUN JIESITCIPHOCTH YeJI0BEeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C METOIWYECKOW TOYKH 3pPEHHUS TaKOW MOAXOJ] K
OTIPEICIICHUIO TIeJIeH N3yUeHUsI TIPEeIMETA SBJISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEJIIMU U3YyUCHHS MpeaMeTa « XUMUs»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS :

o dbopMupoBaHUE  CHUCTEMBl  XHMHYECKHX  3HAHUM  KaK  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPa, B OCHOBE KOTOPOHM JIeKaT
KJIIOUEBBIC TIOHATHA, (yHIaMEHTAJIbHBIE 3aKOHBI W TEOPUU XUMHU, OCBOCHHE S3bIKa
HayK{, YCBOCHHE U TMTOHUMAHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH MX pPa3BUTHUS U CTAHOBJICHUS;

o dbopMupoBaHuEe W pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX IMO3HAHUS
BCIICCTB M XHMHYECKHX PpEaKIUi, HEOOXOMAMMBIX JUII TPHOOPETEHHUS YMCHHI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE,
B IPAKTUUYECKOU U MMOBCEIHEBHOM KU3HU;

o pa3BUTHE YMEHHU U CIIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO DSKCIIEPHMEHTa, COOJIIOJICHHEM TIpaBUJ  0€30MacHOTO
oOpalleHusl ¢ BEIEeCTBAMM.

Hapsny ¢ »TuMm, comepxkareibHash XapaKTepUCTHKa Ieled W 3a1ad U3y4YeHUS
npeaMeTa B MpoOrpaMMe MO XWUMHU yTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUM C
HOBBIMU TIPUOPUTETAMU B CHUCTEME cpeaHero ooOmero obpa3zoBanHusa. CerojgHs B
MpenoJlaBaHuM XUMHUHM B OOJIBIIEH CTEMEHM OTIAETCS MPEANOYTCHHE IMPAKTUUYSCKON
KOMIIOHEHTE COJEpXKaHUs OOy4eHHs, OPHUEHTHPOBAHHOW Ha TMOJTOTOBKY BBINTYCKHHKA
0011e00pa3oBaTeIbHON ~ OpraHM3allMK, BIAJCIONIET0 HE HaOOpoM  3HaHWH, a



(GYHKITMOHATBPHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMU aKTUBHOTO TTOJTYYEHUS
3HAHWWA W PUMEHEHUS UX B PEATbHOM KU3HU TSl PEIICHUS MPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM TpuW W3yYeHHWH TpeaMeTa «XUMUS» TOMUHUPYIOIIEEe 3HAYCHUE
NpUOOPETAIOT TaKUE LT U 33/1a4H, KaK:

aganTanys  yYalmuxcs K  YCJIOBUSAM JWHAMHUYHO  Pa3BUBAOIIECTOCS  MHpA,
dopMupoBaHUEe HHTEIUICKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHHUYECTBY, CAMOCTOSTEIIBHOMY MPHUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M UX IPHUMCHEHUEM;

dbopMHpOBaHUE Yy YYAIIMUXCS KIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTEHITNN),
UMEIOIINX YHHBEPCAJbHOE 3HAYCHWE ISl PAa3NUYHBIX BUIOB JACSITEILHOCTH: PEIICHHUS
npo0JsieM, oMcKa, aHaiau3a U 00paboTKU UHPOPMaALIUU, HEOOXOAUMBIX ISl IPUOOPETEHUS
OTIBITA JACSITETLHOCTH, KOTOpAsi 3aHMMAeT BaXXHOE MECTO B TIO3HAHUU XUMUH, a TaKKe IS
OLIGHKH C TIO3WIUH DKOJOTUYECKOW OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CHIOCOOHOCTEH yUaIuXcsi: CIIOCOOHOCTH CaMOCTOSITENIEHO MPHOOpETaTh HOBBIC 3HAHUS T10
XHMHH B COOTBETCTBHM C JKM3HCHHBIMH IMOTPEOHOCTSMH, HCIIOJIB30BAaTh COBPEMCHHBIC
MHPOPMAIIMOHHBIC TEXHOJIOTHH JJIs TIOWCKA W aHalu3a Y4eOHOH W HayIHO-TIOMYJspHON
UHPOPMAIIMH XUMHUYECKOTO COICPIKAHUS;

dopMuUpOBaHUE H PAa3BUTHE Y YYANIUXCS aACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOphIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHMM U TPOBEJCHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE Y Yydaluxcs YyOeKIEHHOCTH B TYMaHHUCTMYECKOW HANpPaBICHHOCTU
XUMHHM, €€ BaXHOW POJIM B PEHICHUH TJIOOAIBHBIX MPOOJIEM  palMOHAIBHOTO
PUPOIOTIONIH30BAHUS, TIOMOJHEHHUS] JHEPreTUYECKUX PECypcoB M COXpaHEHUs
IPUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE
U CBOEMY 3JI0POBBIO, a TAKKE MPUOOPETEHUS OIBITA UCTIOJIB30BAHUS MOTYYEHHBIX 3HAHUN
JUISL TIPUHSATUS TPAMOTHBIX pEHICHUH B CHUTYallUsAX, CBS3aHHBIX C XUMHYECKUMU
SBJICHUSIMU.

B ydeObnoM mmaHe cpemHero o6miero oOpa3oBaHus TMpeaMeT «Xumus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOUN o0actu « EcTecTBEeHHO-HayUHbIE TPEIMETHI.

OOmiee 4nCIO YacoB, OTBENEHHBIX [JISi WM3Y4YEHUS XUMHUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmero oopa3oBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B
Henemo), B 11 knacce — 34 yaca (1 gac B Hezneno).

2.COAEPKAHUE OBYUYEHUA

10 KJIIACC

OPI'AHNYECKAS XUMUA

TeopeTruyeckue 0OCHOBbI OPraHMYeCKON XUMUU

[IpenmeT opraHMyeckOM XWMHUU: €€ BO3HMKHOBEHHE, DA3BUTHE W 3HAYCHUE B
MOJyYEHUU HOBBIX BEIIECTB U MATEPUAIIOB. T€OpUs CTPOCHUSI OPraHUYECKUX COCTMHEHUN



A. M. bytnepoBa, €€ ocHOBHbIE MOJOXeHUS. CTpyKTypHbIE (DOPMYIbI OpraHUYECKUX
BemiecTB. ['omosnorusi, uzoMmepusi. XUMUYECKasi CBS3b B OPraHUYECKUX COCTUHEHUSIX —
OJIMHAPHbBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KilaccUPUKAIMKM OpPraHUYECKUX BemecTB. HomeHkiatypa
OpraHUYeCKUX COEJUHEHMH (CHUCTeMaThyecKas) U TPUBHAIbHBIE HA3BaHUS BaXKHEUIIIHUX
MpeCTaBUTEIICH KIAaCCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE ~ METOABl W3YYEHUS BEIIECTB W HMX [PEBpaIlCHUI:
O3HAKOMJICHHE ¢ OOpa3laMu OpraHUYeCKUX BEIECTB U MaTepuajaMyd Ha HMX OCHOBE,
MOJICTUPOBAaHUE  MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOJIOJCHUE U  OMKCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, 0OYTIMBaHUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psifl. MeTaH u dTaH — MpOCTeHIme
NpeJACTaBUTEN aJTKAHOB: (PU3MUYECKUE U XUMUUYECKHE CBOMCTBA (peakiuu 3aMelieHus U
TOPEHHUs), HAXOXKJACHUE B MPUPOJIC, MOJTYICHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHUW psAa. OTUIECH U NPONWICH —
MPOCTEHINNE TPEACTABUTEIIM AJTKCHOB: (PU3MUYECKHE M XMMHUYECKHUE CBOMCTBa (peakiuu
TUAPUPOBAHMS, TaJlOTCHUPOBAHUS, THUApPATAIIMN, OKHUCJICHUS W  TOJUMEPHU3AIINH),
MOJIyYEHUE U IPUMCHECHHUE.

Ankanuenwl: OyrtaaueH-1,3 wu  wmeTunOyramuen-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus noiauMmepusanuun). [lonyyeHne CUHTETUYECKOTO KaydyKa
U PE3VHBI.

AJNKUHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHM psiA. AUETHWIEH —
OPOCTEHIINI MpPeCTaBUTENh AJTKWHOB: COCTaB, CTpOeHHUE, (U3MYECKHE U XUMHYECKHE
CBOICTBA (peakiuu ruApUpPOBaHUs, TaJOTEHUPOBAHMS, THAPATAIIMU, TOPEHUS ), TOTTyUECHHE
U IPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, puU3ndecKkue U XUMUYECKHUE CBOMCTBA (peakiuu
raJlor€eHUpPOBAaHUS W HUTPOBAHMS), IMOJIYYEHHE U MNpUMEHEHue. Tomyon: cocmas,
cmpoenue, uzuueckue U XuMuyeckKue C8OUCMBAd (Peakyuu 2an02eHupo8amus U
HUMpos8anus), nonyyenue u npumeneHue. TOKCUUHOCTb apeHOB. ['eHeTMyeckas CBS3b
MEXK]y YIIeBOAOPOAAMU, IPUHAJICKAITUMHU K PA3TUYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHUKH YTIIEBOMOPOAOB. [IpupoaHbiii ra3 M MomyTHBIE HE(TIHBIE
ra3el. Hedts 1 €€ nmpoucxoxnenne. CrocoObl nepepabOTKu He(pTH: MmeperoHka, KPEeKHHT
(TepMUYeCKMid, KaTalIWTUYECKHi), Tuponu3. [IpoaykTel mepepaboTku HePTH, HX
MpPUMEHEHUE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHBII yroib W MPOAYKTHI €ro
nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE ~ METOABbl  M3YYEHHUsS BEIIECTB W HMX [PEeBpalllCHUI:
O3HaKOMJICHHE ¢ oOpaslaMu IJIacTMacC, KaydyKOB W PE3uHBI, Kouiekiuu «Hedtb» u
«YToab», MOJEIUPOBAHUE MOJEKYJl  VYIIE€BOJOPOJOB H  TraJOreHONPOU3BOIHbIX,
MPOBEJCHNE MPAKTUYECKOW PA0OThI: MOJYYEHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.




Boluncnenust mo ypaBHEHUIO XUMUUECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOT'O BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskaniue opranudeckue coeJMHeHUsI

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJI: CTpOCHHE, (HU3NYECKUE U
XUMUYECKUE CBOWCTBA (peakluy C aKTUBHBIMU METaUlaMH, TaJoreHOBOJOPOIaMU,
ropeHue), npuMeHeHue. BoaoponHble CBsI3W MeEX]y MOJIEKyJaMu crnupToB. [leificTBue
METaHOJIa ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoOroatoMHble CIHUPTHI. DTUICHIJIUKOIb U TJIMIEPUH: CTPOCHHE, (PUBHYECKUE U
XUMHUYECKHE CBONCTBAa (B3aMMOJEHCTBUE CO IIEJIOYHBIMM METa/lIaMH, KadeCTBEHHAas
peakiusi Ha MHOTOaTOMHBIE CclUpThI). JleificTBue Ha opraHu3Mm uejoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

®deHo: CTpoeHHUE MOJEKYJbI, (PU3MYECKHEe U XUMUUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anpnerunpl U kemouwvl. DopManpaeruj, aneTalbACTUl: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIUU OKHCJICHUS M BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKInN),
MOJIyYEHUE Y IPUMCHECHHUE.

OnIHOOCHOBHBIE TpeJieNibHbIE KapOOHOBBIE KHCJIOTHI. MypaBbpHHas W YKCyCHas
KHUCJIOTHI: CTpOeHUE, (pu3nueckue U XUMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME I Kiacca
KHUCIIOT, peakius dTepuduKaIuu), nojydeHue u npuMmeHenne. CteapuHoBas U OJICUHOBAs
KHACTIOTHI KaK TPEJICTABUTENN BBICHIUX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe JACHCTBHE.

Crnoxnble 3(GUpPBl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. ['MIpONN3 CIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruyeckas poib KUPOB.

VYrneBoasl: cocTaB, KiIacCHU(pUKaLUS YIJIEBOJOB (MOHO-, NU- W TMOJHCAXapHJIbI).
['mroko3a — nmpocTelnii MOHOCAaXapu: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3UICCKHE U
XUMHUYECKHE CBOMCTBa (B3aumopelcTBue ¢ ruapokcunoMm Meau(ll), oxucienue
aMMHaYHBIM pacTBopoM okcuiaa cepebpa(l), BoccTaHOBICHHE, OPOXKECHHE TIIHOKO3bI),
HaX0XJCHHE B MPUPOJE, MPUMEHEHUe, Ouonorudeckas poib. Dotocunre3. OpykTo3a Kak
U30MEp TIFOKO3BI.

KpaxmMan wu wnemmonio3a kak npupojHble mnonumepsl. CTpoeHHEe Kpaxmaia u
1euoa03bl. dU3nueckne U XMMUYECKHE CBOMCTBAa KpaxMmala (TMApPOIU3, KaueCTBEHHAs
peaKiusi C HOJ0M).

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YUYEHUSI BEIIECTB U UX MPEBPAILLICHUI: MPOBE/ICHHUE,
HAOJIOICHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAU€CTBCHHBIC
peaKIuu OJJHOATOMHBIX CIIUPTOB (OKHCIeHUE ATaHoa okcuaoM Menu(Il)), MEHOroaToMHBIX
crupToB (B3auMojencTBre riuieprna ¢ ruapokcuaom meau(ll)), anbaernnos (okuciaeHue
aMMuadHbIM pactBopoMm okcuaa cepedpa(l) m rumpoxcumom memu(ll), B3anmopeiicTBue
KpaxMaljia ¢ MOJIOM), IIPOBEJACHUE MPAKTUUYECKON pabOThl: CBOIICTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaumn.



Bberauciennsi mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00béMa, KOIHYECTBA
HCXOJHOTO BEIIECTBA WIIH MPOIYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJTHOTO U3 MUCXOJIHBIX BEIIESCTB MU TIPOIYKTOB PEAKITHH).

A30TCOaEepKAIINE OPTAaHUYECKUE COSTMHEHHUSL.

AMUHOKHCIIOTBI KaK aM{QOTEepHbIC OpraHWYeCKHe CoeIuHCeHHs. Duznueckwe u
XAMHYECKUE CBOMCTBA aMHUHOKHCJIOT (Ha TpHMeEpe TIIMIMHA). bruojiormveckoe 3Ha4YCHHE
aMUHOKHUCIIOT. [lenTusl.

benku kak mpupo HBIE BEICOKOMOJIEKYIISpHBIC coennHeHus. [lepBryHas, BTOpuIHas
U TPETUYHAS CTPYKTypa OCIKOB. XUMUYECKHAE CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYpaIlus,
KauyeCTBEHHBIC PEaKITUU Ha OCITKH.

DKCHEPUMEHTAJILHBIE METOJIbI U3YUYCHUS BEIIESCTB U MX NPEBPAIICHUN: HAOIIOACHHUC
U OIMCaHWe JCMOHCTPAIMOHHBIX OIBITOB: JICHATypamus OEJKOB TP HAarpeBaHHH,
IIBETHBIC PEaKITMH OCITKOB.

BricokomosieKyJsipHbIE COeTMHEHUSI

OCHOBHBIC TOHATHS XUMHH BBICOKOMOJICKYJISIDHBIX  COCAMHCHHI: MOHOMED,
TIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPH3AIINH, CPEIHSISI MOJIEKYIIIpHas Macca.
OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCIUHEHUH — IMOJUMEPH3AIUs |
TOJIMKOHICHCAIIHS.

OKCHEpUMEHTAJIbHBIE ~ METOJbl  M3yYEHHsS BCIICCTB W WX  TPEBpAIICHUN:
O3HAKOMJICHHE C oOOpa3laMd TPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, ILTacTMacc,
Kay4JyKOB.

MeXnpeMETHBIC CBSI3H.

Peanmzarusi MeXIpeIMETHBIX CBSI3ed MPH HM3YYCHHH OpraHHMYeckod xumuu B 10
KJIacce OCYIIECTBISIETCS Yepe3 HCIIOJIb30BaHWE KakK OOMMX eCTECTBEHHO-HAyYHBIX
NOHATUH, TaK W TOHITHHA, SIBISIOMIAXCS CHUCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC IMOHATHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalW3, CHHTE3, KiaccuHKamms, MEepHOJUIHOCTh, HAOIIOJCHUE, H3MEpPEHUE,
OKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dwusuka: MaTepus, DHEPrHs, mMacca, aToM, 3JIEKTPOH, MOJEKyJa, dHEePreTUYCCKUil
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHME BEIIeCTBa, (u3ndYecKue
BEJTUYHMHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocepa, oOMEH BEeIIECTB B OpraHu3Me, GOTOCUHTES,
OMONOTUYECKN aKTHUBHBIC BelecTBa (O€IKH, YTIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJBI, TOJIE3HBIE HCKOMAEeMble, TOILIMBO,
pecypchl.

TexHonorusi: NHINEBbIE MPOAYKTHI, OCHOBBI PAIMOHATIHLHOTO IMHUTAHUS, MOTOIIHE
CpEeIICTBa, JIGKAPCTBEHHBIE W KOCMETHUYECKHE MpernapaThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPI'TAHUYECKASA XUMUA



TeopeTrnyeckre 0OCHOBbI XUMMH

XUMHUYECKH 3JeMeHT. AToMm. Snpo aroma, M30TONblL. DJIEKTPOHHAs 000J0YKa.
DHepreTuyecknue YpPOBHHU, MOAYyPOBHU. ATOMHBIE opOuTamu, s-, P-, d- SJICMEHTHI.
Oco0eHHOCTH pacIpeiesieHUs AJIEKTPOHOB MO OpOUTaIsIM B aTOMaxX 3JIEMEHTOB NEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYypaLlUs aTOMOB.

Ilepnonnueckuil 3akoH U llepuoguueckas cucrema XxumMudeckux diaeMmeHToB 1. M.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W lleprnonnyeckoi cUCTEMbl XUMHYECKHX
anemenToB JI. M. Menaeneesa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKUX D3JIEMEHTOB M 00pa3yeMblX HMHU
IPOCTBIX M CJOKHBIX BELIECTB IO TpynmnaM M NEPUOAAM. 3HAYEHHE NEPUOIHYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIIbl XUMHUUYECKOU CBsI3U (KOBaJeHTHas
HEnoJisipHasE M MOJspHas, MOHHAs, MeTauiMueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHWYECKOW CBSi3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomopoaHas
CBA3b. BasleHTHOCTB. DneKTpooTpULaTeENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U
AHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIAa KPUCTAIUINYECKOMN PEIIETKU.

[TonsiTe 0 nucnepcHeIX cucremax. VICTHHHBIE U KOJUIOMIHBIE PacTBOpBL. MaccoBas
JIOJIsl BEILIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coequHeHuid. HomeHkiatypa HeopraHMYECKUX
BEILIECTB. | 'eHETHUECKasl CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAICKAIIUX K Pa3IUYHBIM
KJIaccam.

Xumuueckas peakius. Kinaccupukamus XUMHUUECKUX Peakiuii B HEOPraHUYECKON U
OpraHWYeCKOM XMMHHM. 3aKOH COXpPaHEHHsS MaccChbl BEUIECTB, 3aKOH COXpPAHEHUS U
IIPEBPALLICHUS SJHEPTUU IIPU XUMUYECKUX PEAKIUAX.

CKopocCTh peakiny, e€ 3aBUCUMOCTh OT Pa3INYHbIX (pakTopoB. OOpaTUMBbIEC pEaKIIUH.
Xumunueckoe papHoBecHe. PaKTOPBI, BIUAIOIINE HA COCTOSIHUE XUMUUYECKOTO PABHOBECHS.
[Tpuaumn Jle Hlarenbe.

Onektponutnyeckas auccouuauus. CunbHble U cnalble anekTpoiautbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, [IEIIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU.

OKCIEpUMEHTAJIbHBIE ~ METOABl  M3YYEHUsS] BEIIECTB W HUX MPEBpalICHUN:
neMoHctparus Taommn  «llepmommdeckas cumctema XuMuueckux odnementoB . .
MenneneeBay, u3ydeHue MoJeNneld KpUCTAIUIMYECKUX PEIIETOK, HAOII0ACHUE U ONMCaHUEe
JEMOHCTPALlMOHHBIX W JITA0OPATOPHBIX OIBITOB (Pa3jIoKEHHE NEPOKCHJa BOJAOpPOJAa B
IIPUCYTCTBUH KaTaJIM3aTOPA, OIPEIEICHUE CpEeabl pPacTBOPOB BEIIECTB € IOMOILIBIO
YHUBEPCAIBHOIO HMHJIMKATOpa, PEAKLIUU HOHHOIO0 OOMEHA), MPOBEACHUE MNPAKTHYECKOU
paboTel «Brnusane pa3nudHbix GaKTOPOB HA CKOPOCTh XUMHUUECKOU PEaKIIAN.

Pacuérnbie 3anaumn.

PacuéTel mo ypaBHEHMAM XMMHUYECKHMX PEAKIMH, B TOM YHUCIE TEPMOXUMHUYECKHE
pacu€Thl, pacU€THI C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAsI JOJISI BEILIECTBAY.



Heoprannyeckass XuMus

Hemerannel. Ilomoxxenne HemetaiuioB B Ilepumoamyeckoil cucTeMe XUMHUYECKUX
sanementoB /[. . MenaeneeBa 1 0cOOEHHOCTH CTPOECHUs aTOMOB. PU3HUECKHE CBOMCTBA
HEMETAJJIOB. AJIIOTPOINHsS HEMETa/uioB (Ha MpuUMepe KHCIoponaa, cepbl, ¢ocdopa u
yraeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIINX HEMETAJUIOB (TaJIOr€HOB, Ccephl, a3oTa, Gocdopa,
yriaepojia U KPEMHHUS) M HUX COCIUHEHHH (OKCHJIOB, KHUCIOPOJCOAEPXKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COSTUHECHHUI ).

[IprMeHeHne BaXKHENIIMX HEMETAJUIOB U UX COCIUHEHUN.

Mertamibl. Ilonoxkenne wetamioB B llepuoamyeckoil cHUCTEME XHUMHUUYECKUX
anemeHToB [[. V1. MenaeneeBa. OCOOCHHOCTH CTPOEHUSI JIEKTPOHHBIX 000JIOYEK aTOMOB
merauioB.  OO6mue  Qusuueckue  cBoiictBa  MeTtayioB.  CrlaBel  METaJIJIOB.
DIIEKTPOXUMUUECKUI PsiJl HAMPSHKEHU METAILIOB.

XUMHUYECKHUE CBOMCTBA BaKHEHITUX METAJIOB (HATpUM, KaJIUi, KaJdblUi, MarHWi,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6mue crocoObl OTydeHUsI METAJIOB. [[puMeHeHe MeTaioB B OBITY U TEXHUKE.

OKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB U UX NPEBPAIICHUN: NU3YyUYCHHUE
KOJUICKIIUM «MeTajuibl U CIJIaBbI», 00pa3I[OB HEMETAIIOB, PEIICHUE IKCIIEPUMEHTATbLHBIX
3aja4, HaAOJNIOJCHUE W ONHCAaHWE JICMOHCTPAIIMOHHBIX M J1aOOPATOPHBIX OIBITOB
(B3amMOJICMCTBUE THUIPOKCHUIIA QJIIOMUHUS C PAcTBOpaMU KHCJIOT U  IIIEJIOYEH,
KayeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

Pacuétpl Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB, PACUEThl MacChl
(06bEMa, KONMMUYECTBAa BEIIECTBA) MPOMYKTOB PEaKIMM, €CIU OJHO U3 BEIIeCTB HMEET
IPUMECH.

XuMHA U )KU3Hb

Ponsr xumMum B oOeclieueHHH HSKOJIOTHYECKOM, DHEPreTUYeCKOM M IHIIEBOU
0e30MacHOCTH, Pa3BUTUU MEeIUIIMHBI. [[oHATHE O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U
XUMHUYECKUX PEaKIHM.

[IpencraBnennss 00 OOUMX HAYYHBIX NPUHIHUINAX TPOMBIILICHHOTO TMOJIYYCHHUS
Ba)KHEHIIINX BEIICCTB.

UenoBek B MUpPE BELIECTB M MAaTEPUAIOB: BaXKHEUIIHE CTPOUTEIBHBIE MATEPUAIIBL,
KOHCTPYKIIMOHHBIE MAaTEPHUAJIbl, KPACKH, CTEKJI0, KEpaMUKa, MaTepHUabl sl SJIEKTPOHUKH,
HaHOMaTepualibl, OpPraHUYECKUE U MUHEPAJIbHbIE YI00OPEHUSI.

XuMUs ¥ 300pOBBE YETOBEKA: IPAaBUIIA UCIIOJIb30BAHUS JICKAPCTBEHHBIX IIPENAapaToOB,
npaBujia 0€30MaCHOrO HCIIOJIB30BaHUSl MpenapaToB OBITOBOM XMMHHM B IOBCEIHEBHOMU
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MpPU H3YYEHUH OOIIEH M HEOpraHu4YeCcKou
xumuu B 11 kjacce OCyIIECTBISIETCS Yepe3 HUCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TMOHSTHM, TaK W TOHATUH, SBISIIOIIMXCS CUCTEMHBIMH [UJII OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUSA: HAy4HbI (akT, rumnoTe3a, 3aKOH, TEOpus,
aHanM3, CHUHTE3, KiIaccupuKauusa, MEePUOJUYHOCTb, HAOIIOJEHUE, HSKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHHE, SIBICHHE.

®du3znka: MaTepusi, SHEPrusi, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, (PU3NYECKHE BEJIMYMHBI M €IMHUIIBI UX H3MEpEeHus,
CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- U MUKPOIIJIEMEHTHI,
BUTaMUHbI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE TMOPOJbI, TMOJIE3HBIE HCKOMAaeMble, TOIUIUBO,

PECYPCHI.

TexHomorusi: XMMHYECKass MPOMBIIIJIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX  MaTepUajoB,  CEIbCKOXO3SIMCTBEHHOE  IMPOU3BOJICTBO,  MHUIIEBAs
POMBIIIJIEHHOCTD, dbapmaiieBTHUYECKAS MPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKHUX  MpernaparoB,  MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUaJIOB,

QJICKTPOHHAA NPOMBINIJIICHHOCTH, HAHOTCXHOJIOTHUH.

S IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 110
XUMHNHAN HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUS YYAIIMMUCS
OporpaMM CpelHero o0miero oOpa3oBaHus (JUYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHeM).  HaydHo-Meroauueckoil OCHOBOM st  pa3pabOTKH  IJIAHUPYEMbIX
PE3YJIbTATOB OCBOEHHUS MPOTPAMM CpPEIHEro 0oO0IIero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
NEeATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUUM C CUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
PE3yNBTATOB OCBOEHUS MpeAaMeTa «XHMHS» Ha YPOBHE CpeAHero oOiero oOpa3zoBaHUs
BBIJIEJIEHBI CJIEYIOLINE COCTABIISIOLINE:

OCO3HAaHHUE YYAIIUMHCS POCCHUMCKOM TPaKJIaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEICHUIO;

HAJIMYMe MOTHBAIIUHU K O0yUCHUIO;

[[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKICHWW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPaIULIUN 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh YYallMXCSl PYKOBOJCTBOBATHCS B CBOEH IEATEIBbHOCTHU
LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIIUMH ILEJIOCTHOW CHCTEME XUMHUUYECKOTO
o0pa3zoBaHus;

HaJIMYMEe TIPABOCO3HAHUS IKOJOTUUYECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTD KMU3HECHHbIC ILJIAHBI.

JIn4HOCTHBIE PE3YyJbTAaThl OCBOEHUS MpeaMeTa «XHMHs» OCTUTAIOTCS B €IUHCTBE
y4eOHOW ¥ BOCIHTATEIBHOW JESITEIIBHOCTH B COOTBETCTBUU C TYMaHUCTUYECKHUMH,
COIIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMU U HJI€aJlaMH POCCUKCKOTO
IPaXKJIAHCKOTO 00IlleCTBa, NIPUHATHIMU B OOIIECTBE HOPMaMH M IMpaBUJIaMHU MOBEICHUS,



CIIOCOOCTBYIONITUMH  TIpOIlECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHS ¥  HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTH yYAITUXCS.

JIMdHOCTHBIE ~ pe3yibTaThl ~ OCBOCHHUS  TpeaAMeTa  «XHUMHS»  OTPaaroT
c(hOpPMHUPOBAHHOCTH OTIBITA TTO3HABATEILHON U MPAKTUYECKOMN JACATEITHPHOCTH YUAIIUXCS 110
peanu3aIuy IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

rPakAaHCKOT0 BOCTIMTAHUS .

OCO3HAHMS YYaIIMMHUCS CBOWX KOHCTHUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBaKCHUS
K 3aKOHY W MPaBOTIOPSIKY;

NPEJICTABIICHUS O CONMAIBHBIX HOPMax M MPaBHIAX MEKINIHOCTHBIX OTHOIICHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCILHOCTH TPHU CO3JTaHHM Yy4eOHBIX
NPOEKTOB, PEIICHWH YYCOHBIX M TI03HABATEIbHBIX 3a7a4, BBINOJHEHUU XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHHMATh MOTHBBI, HAMEPCHHS, JIOTUKY U apTryMEHTBI
JAPYTHX TP aHAJIM3€ Pa3IMYHBIX BUOB yUeOHOH JESITEILHOCTH,

NATPUOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOT'O OTHOIICHUS K UCTOPUUYCCKOMY U HAyYHOMY HACIICUIO OTCUCCTBEHHOU
XHMHH,

YBXCHHS K IIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH M TTPAKTUICCKOTO MPUMEHEHUS
XHMHH, OCO3HAHHMSI TOTO, YTO JIOCTH)KCHHMS HAyKH €CTh PE3yJbTaT JJIUTCIbHBIX
HAOJIIOIEHNI, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, MOCTOSHHOTO TPy/Aa YYEHBIX
U TIPAKTHKOB;

UHTEpeca U IO3HABATEIBHBIX MOTHMBOB B TMOJYYEHHH M TOCIEIYIOIIEM aHalu3e
UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJEHUE U MOCTYNKHA CBOUX TOBAPHILEH C MO3UIUIN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

(hopMupoOBaHUs KYJLTYPHI 310POBbSI:

NOHMMAaHUS IIEHHOCTEH 30pOBOTO M 0€30MacHOro oOpas3a >KM3HU, HEOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOMICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOMIOIeHNsT TpaBWJI  0E30MacHOTO OOpalleHusi C BemecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHHS TIEHHOCTH TMPaBUJ WHAMBUAYAIBHOTO W KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEACHUS B CUTYAIHUSIX, YTPOKAIOIINX 3/I0POBBIO M JKU3HU JIFO/ICH;

OCO3HAHMS TIOCHCACTBHA W HENPUSATHS BPEIHBIX MPHUBBIUCK (yHOTpeOIeHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );

TPYA0BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIENOBATEIHCKON NEATEeIbHOCTH,
00I11IeCTBEHHO MOJIE3HOM, TBOPUECKON U APYrUX BUAAX JCSATEIBHOCTH;



YCTAaHOBKM Ha AKTHMBHOE YYacTHE B PEIICHUM MPAKTUUYECKUX 3a7ay COLUATIbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOETr0 KJIacca, IKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Tpodeccuil pa3IuyHoro pojaa, B TOM YHCIIE
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHHUM M0 XUMUH;

YBOXEHUS K TPYILy, JIOASIM Tpylda U pe3yibTaraM TPYAOBOM JI€SITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYaJIbHON TpaecKTOpHUU OOpa3oBaHMs,
Oynymieit mnpodeccuu M peanu3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

IKOJIOTMY€eCKOTr0 BOCIIUTAHUSA:

OKOJIOTMUYECKH  IIeJIeCOO0pPa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUSI  TJIOOAIBHOTO  XapakTepa OKOJOTUYECKUX  NpoOJeM,  BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JOCTIKCHUM XUMHHU JJI PEIICHUs
BOIIPOCOB PAIIMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

AKTUBHOTO HEMPUSATUS JEHCTBHUH, MPUHOCSIINX Bpe] OKPYKAIOIIEH NPUPOITHON
cpene, YMEHHs TPOTHO3UPOBATH HEOJIAroMpUsITHBIE HSKOJOTHYECKUE IOCIEACTBUS
IpeANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HAJIUYHS PA3BUTOTO IKOJIOTUUECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYphI, OIbITA
NESATeIbHOCTH DKOJOTMUECKON HaINpaBJI€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCSI HUMH B
MO03HABATEIbHON, KOMMYHUKATUBHON W COIIMAIBHOW MpPaKTUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTHUBOCTOSTH UACOIOTUU XeMOdoOHH;

HEHHOCTH HAYYHOI' 0 O3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHMS CHeU(UKN XUMHUHM KaK HAyKH, OCO3HaHUS e€ poiu B (HOPMHUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUHM IEJIOCTHOTO TMPEACTaBICHUS 00
OKpY)KaloUIEM MHpPE KaK O €AUMHCTBE MHPUPOJbI M YEIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHruH MpoodJieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTU XMUMUU JIJIi COBPEMEHHOW ITUBUIIU3AIINY: B €€
T'YMaHUCTUYECKOW HAIpaBICHHOCTH W BaXXHOWM pOJNM B CO3JaHUUM HOBOWM 0asbl
MaTepHAIbHONW KYJIBTYphl, pEIICHUH TI00aTbHBIX MPOOJIEM YCTOMYHBOTO pPa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SJHEPTETHICCKOM, ITUIIIEBON 1 SKOJIOTHYECKON 0€30IMacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECMEYCHUH YCJIOBUW YCIENIHOTO TpyAa M HIKOJIOTHYECKU
KOM(OPTHOM KU3HU KAKJIOTO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTHU: IMOHHMAaHUS CYIIHOCTH METOJIOB MO3HAHMS,
MCITIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTIOJIB30BaTh MOTydaeMbIe 3HAHUS
Ul aHanu3a U OOBSCHEHUS SIBIICHHM OKPYXAIOIIEro MUpa M MPOUCXOISIINX B HEM
W3MCHEHHH, YMEHUS JleJlaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO HCIIONh30BaTh XUMHYECKUE 3HAHUS IS PEIICHUS
po0JieM B pealIbHbIX KU3HEHHBIX CUTYalIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM NESITEIbBHOCTH;



TOTOBHOCTH U CTIOCOOHOCTH K HEMIPEPHIBHOMY 0Opa30BaHHUIO H CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW 110 XWMHH B COOTBETCTBHUU C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3audHbIX cdepax mnpodeccuoHaIbHON
TESTSITIEHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeIMeTHBIE PE3yIbTaThl OCBOSHHUS YUCOHOT'O0 MpenMeTa « XUMHs» Ha ypOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUYMMBIE 11 (POPMHUPOBAHUS MHUPOBO33PCHHS YYAIIUXCS MEXKIUCIMIUIMHAPHBIC
(MEeXMpeaMeTHbIC) OOIICHAYYHBIC TMOHATHSA, OTPAKAMOIINE IEJIOCTHOCTh HAYYHOU
KapTUHBI MUpPA ¥ CHIEIU(UKY METOJIOB ITO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBCHHBIX HayKax
(MaTepus, BEIICCTBO, DHEPIHs, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIINIL,
TUIO0TEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICAOBaHHE, HAOIIOJCHUE, H3MEPCHHE,
OKCIIEPUMEHT U JAPYTHE);

YHUBEPCAJIbHBIC  y4eOHBbIC JIeWCTBHsS  (IIO3HABATCIIbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHBIC), oOecreynBaromue (GopMupoBaHue (PYHKIIMOHAIBHOW TPaMOTHOCTH H
COIMAJIbHON KOMIIETCHITNN yYalTuXCs;

CIIOCOOHOCTh ~ yYalllMXCsS  HMCIOJb30BaTh  OCBOCHHBIC  MEXKIUCITUIUIMHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHBEPCAJIbHbBIC YYCOHBIC NEHCTBUS B IMO3HABATCIIBHOW U
COLIMAJILHOM TIPAKTHUKE.

MeranpenMeTHble pe3yJabTaThl OTPaXKalOT OBJAJCHHE YHUBEPCATbHBIMH YY€OHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSIMHU.

OBiajieHue YHHBEPCATBLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU JeCTBUSMM:

0a3zoBble JIOTHYECKHe 1eiicTBHUS:

CaMOCTOATENHHO (HOPMYITUPOBATh U AKTYAIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIENISATh IENH JCSITEIIbHOCTH, 3a/laBasi apaMeTpbl U KPUTEPUHU UX JOCTHKEHUS,
COOTHOCHTbH PE3YyJbTaThl IEATEILHOCTH C MIOCTABICHHBIMHU IIECIISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUM MPUEMBI JIOTHUYECKOTO MBIILICHUS — BBIICISATD
XapaKTepHble TMPU3HAKKA TOHITHI M YCTaHABIMBATH HMX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIWE MOHSATHUS JIsl OOBSICHEHUS OTACIbHBIX (DAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS W KPUTEPHH IS KIACCU(DHUKAIMU BEUIECTB U XUMHUYECKUX
peaKumii;

YCTaHABIMBATh MPUUYNHHO-CIICJICTBEHHBIE CBA3M MEXIY H3Y4aeMbIMU SIBICHUSIMH;

CTPOUTH JIOTHUECKHE PACCYKJEHUs (MHAYKTHUBHBIC, NEAYKTHBHBIC, MO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHBOPEYUS B  PAacCMATPUBAEMBIX  SIBICHUSX,
(dbopMyTHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

NPUMEHSIThH B TMPOIECCE TO3HAHUS, HCIOIb3YyeMble B XUMHUU CHMBOJIHMYECKUE
(3HAKOBBIE) MOJENH, TPEOOPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK
(cuMmBOI) BNeMeHTa, XuMUYeckas (opMmysia, YpaBHEHHUE XHMUYECKOW PEaKIuu — MpHU
pelieHrr y4eOHBIX TO3HABATEIBHBIX W TPAKTHYECCKUX 3a/1ad, MPUMCHATHh Ha3BaHHBIC



MOJICIIBHBIC TIPEACTABICHHSI JUISl BBISABICHUS XapaKTEPHBIX TPU3HAKOB M3y4aeMbIX
BCIIECTB U XUMHYCCKUX PEaAKIIHMA.

0a3oBble HccJIe10BaTeIbCKUeE 1eHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYyYHOTO IMO3HAHUS BEIICCTB U XUMHYCCKUX PEaKIIHIA,

dopMynupoBaTh ENH W 3a7a4d HMCCIEAOBAHUS, HCIOIB30BATh IOCTABICHHBIC H
CaMOCTOSTEILHO CHOPMYJIMPOBAHHBIE BOTPOCHI B KAayeCTBE WHCTPYMEHTA ITO3HAHUS M
OCHOBBI 11 (D)OPMHUPOBAHUS THUIOTE3bI IO IMPOBEPKE TMPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKICHUM;

BJIQ/ICTh HABBIKAMH CaMOCTOSTEIBHOTO IJIAHWPOBAHMS W TPOBEICHUS YUYCHUICCKUX
OKCMIEPUMEHTOB, COBEpIICHCTBOBAaTh YMEHHS HaOMIOmaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €ro Pe3yJIbTaT, GOPMYIUPOBATH O0OOIIEHUS U BBIBOIBI
OTHOCHUTEIFHO JOCTOBEPHOCTH PE3YIbTaTOB HCCIEAOBAHHUS, COCTABIATH OOOCHOBAaHHBIN
OTYET O MpoJIeTaHHOH paboTe;

PHOOPETATh OMBIT YYCHUUICCKON HMCCIIEIOBATEIIHCKON W TIPOSKTHOW JCSITCIIBHOCTH,
NPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITCIIBHOMY IOUCKY METOJOB PEIICHUS
NPAKTHYCCKUX 3aja4, IPUMEHEHHUIO Pa3IMIHBIX METOJIOB MTO3HAHUS.

padora ¢ unopmanmeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX HCTOYHHMKAX HHGPOpMAIMK (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYCCKOTO COJICP)KaHMs, CIpaBOYHBIC IMOcoOus, pecypchl MHTepHeTa),
aHAIM3UPOBATh WH(OPMAIUIO PA3IMYHBIX BHUJIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH Pa3TUYHBIE METOJIbI MPHU MOUCKE U OTOOpE
uHbOpMAaIIK, HEOOXOAUMOM JIJIst BBITIOTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoopeTaTh ONBIT  HCIOJb30BAHUS UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpeAcTaBiICHUS WHGOPMAIUU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAayYHBIH SI3bIK B KayeCTBE CPEJACTBA NpU PadOTe C XUMUYECKOU
uHbOpMaIHel: MPUMEHATh MEXKIpeAMETHbIE ((HDU3NUECKue U MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00pEeBHATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMUECKHIE CPEJACTBA HATIISITHOCTH.

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JIEHiCTBUAMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJ€ JHaora /WU
JUCKYCCHH, BBICKA3bIBAaTh HACH, (OPMYyIHpPOBATH CBOU MPEAJIOKEHHS OTHOCUTEIHHO
BBHITIOJTHEHUS TPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTallMel pe3yJdbTaTOB IMO3HABATEIBHOW JICSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHUKAMH TPU BBITIOJHECHUU
XAMHYECKOTO JKCIIEPUMEHTa, TMPAKTHUYECKOW pabOThl TO WCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PealM3alii y4eOHOTO MpoeKkTa W (OPMYIMPOBATH BHIBOJBI I10
pe3ynbTaTaM MPOBEAEHHBIX HCCICAOBAHUM ITYyTEM COTJIACOBaHUS TO3UIMKA B XOJE
00CyXeHUS 1 OOMEHA MHEHHUSMHU.

OBy1ajileHle YHUBEPCAJbHBIMH PEryJISTHBHBIMHU J1eHCTBUSIMU:



CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTb M OCYILECTBIATh  CBOK  IO3HABATEIBHYIO
JESTEIbHOCTD, ONpeAeissa €€ eI U 3a1a4i, KOHTPOJIUPOBATh U 110 MEPEe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpPEAJIaraéMblii aNropuT™M JAEUCTBUI TNpPU BBINOJHEHUU Y4YE€OHBIX U
UCCJEeI0BAaTENbCKUX 3aJa4, BbIOMpaTh HamOosjee 3PQPEeKTUBHBIA CIOCO0 UX PEIICHHS C
y4€TOM TOJy4YE€HHSI HOBBIX 3HAHUH O BEIIECTBAX U XMMHUUYECKUX PEAKIHSIX;

OCYILECTBIIATh CaMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOAHAJINW3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckass XHMUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNM O XMMHYECKON COCTABISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA, POJIU XHUMUU B MO3HAHUU SIBJICHUU MPUPOABI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPhI JIMYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOU JIJIst
pelieHns MPaKTUUeCKUX 3aJa4 U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
310pOBbIO U IIPUPOJTHOU CPEE;

BJIaJICHUE CUCTEMOW XMMHMUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATUS (XUMUYECKUH OJJIEMEHT, aToM, OJJIEKTpOHHAas 000JI0YKa aroMa, MOJIeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKash CBsI3b, CTPYKTypHas Qopmyna
(pa3BépHyTas M COKpaiiéHHas), MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA O0BEM, YIJIepOIHBIN
CKeneT, GyHKIMOHATIbHAS TPYIINa, paguKall, U30MEepUs, U30MEPbI, TOMOJOTUYECKUN PSI,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA U a30TCOIAEpIKAIME COEAWHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCIUHEHHUS); TEOPUU M 3aKOHBI
(Teopusi cTpoeHusi opraHnyeckux BemectB A. M. bytnepoBa, 3aK0H cOXpaHEHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHUSA,
Je)Kallke B OCHOBE MOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX SIBICHHUM,
(akTONOTMYECKHUE CBEJIEHHWS O CBOMCTBAaX, COCTaBe, TMOJYyYeHUH U O€30MaCHOM
UCIIOJIb30BAaHUM  BAXXHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY H MPAKTHYECKOU
NEATENbHOCTH YEJIOBEKA,

chOpPMHUPOBAHHOCTh YMEHUU  BBISABIATH  XapaKTepHblE MPHU3HAKH  IOHSTHUH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS IIpU
ONMCAaHUU COCTaBa, CTPOCHUS U IPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

chOpMHPOBAHHOCTh YMEHHUW HCIOJB30BaTh XUMUYECKYIO CHUMBOJHUKY  JIJIS
COCTaBIICHUS MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiEHHOW) QopmMyl
OpPraHUYEeCKUX BEIIECTB W YPAaBHEHUW XUMHUUYECKHMX PEaKUWW, W3rOTaBIMBATH MOJIECIU
MOJIEKYJI ~ OPTaHMYECKMX  BEIIECTB JJS  WUIKOCTpAllMM HUX  XHUMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOECHUSI;

c(hOpPMHPOBAHHOCTh ~YMEHHWH  YCTAHABIMBATH MPUHAJICKHOCTh  W3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTABYy U CTPOCHHUIO K OMPEAeIEHHOMY KIIacCy/TpyIIe
coeuHeHU  (YraeBOAOPOAbI,  KHUCIOPOA MU  a30TCOJAEpXKallue  COCIMHEHWUS,
BBICOKOMOJIEKYJISIDHBIE COE€IMHEHHUsA), JaBaTb KM Ha3BaHUA [0 CHUCTEMATHYECKOU
Homenkinarype (IUPAC), a Takke MNpUBOAUTH TPUBHAIBHBIE HA3BAHUSI OTHEJIbHBIX
OpraHUYEeCKUX BEIIECTB (ITUJIEH, MPOMWIEH, AalleTWICH, JTHJICHIJUKOJb, TIUIEPHH,



dbenon, dopmanpaerua, aneTaibIAeruja, MypaBbHUHAs KHUCJIOTa, YKCyCHasi KHUCJIOTAa,
OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsl KHUCJIOTA, TIIOK03a, (PPYyKTO3a, Kpaxmal, IEUI0I03a,
TJTUITMH);

c(hOpPMHUPOBAHHOCTh YMECHHUS ONPEACIATh BUABI XUMUYCCKON CBSA3H B OPTAaHUYCCKUX
COeIMHEHUAX (OIMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCT ~ yYMCHHUS  TNPUMEHSATH  IOJIOKEHUS  TEOPHH  CTPOCHUS
opranuueckux BemectB A. M. ByrnepoBa i 0oOBACHEHHMS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUBHUECKUE U
XUMHYECKUE CBOWCTBA THIMYHBIX IMPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPTraHUYCCKUX
BeIeCTB (METaH, 3TaH, dTWICH, MPONUJICH, alleTuieH, OytaaueH-1,3, metrmnOyTagueH-1,3,
OE€H30J1, METaHOJI, TAHOJ, dTUJICHTJIUKOJIb, TJIUIIEPUH, (DEHOJ, alleTalIbJIeTH ], MypaBbUHAS
U YKCYCHas KHCJOTBHI, TIJIFOKO3a, Kpaxmall, IIeJUTI0JI03a, aMUHOYKCYCHasl KHCJIOTa),
WLTIOCTPUPOBATh TEHETUYCCKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINi C UCIIOIb30BaAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHHKU YTJIEBOJOPOIHOTO CHIPhS
(HedTh, IPUPOTHBIN Ta3, Yrojib), CIOCOOBI UX MEpepabOTKU U MPAKTUYECKOE MPUMEHEHUE
IIPOJIYKTOB MEepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHHUI TIPOBOJIUTH BBIYUCIICHHUS IO XUMHUYECKUM YPaBHCHUSIM
(macchl, 00BEMA, KOJUYECTBA HCXOAHOTO BEIIECTBA WM TMPOAYKTA PEAKIUH TIO
U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXOAHBIX BEIIECTB WJIU MPOIYKTOB
peaKIun);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJ€Th CHUCTEMOW 3HAHWW 00 OCHOBHBIX METOJax
HAyYHOTO TIO3HAHUS, WCIOJIb3YEeMbIX B XUMHH TMPU W3YYEHHUH BEIIECTB M XUMUUYECKUX
sBiIeHUN (HAOIIOCHHE, HW3MEPEHHUE, SKCIEPUMEHT, MOJICTUPOBAHUE), HCIOIb30BaTh
CHUCTEMHBIC XMMHYECKHUE 3HAHHS I NPUHATHS PEIICHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaITUsX, CBI3aHHBIX C BEIECTBAMHU U UX IIPUMEHCHHEM;

chOpMHUPOBAHHOCTh yMEHUM COONIOAATh TIpaBUJIA TIOJb30BAHUS XHWMHUYECKOM
TIOCYJION M JTa0OpaTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBHH C MHCTPYKIIUSIMHU IO BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TIAHUPOBATH M BBIMOIHATH XUMHYECKUI IKCIIEPUMEHT
(mpeBpareHus: OpraHuYeCKUX BEIIECTB P HArPEBaHUHU, MOJTYyYEHUE STUIICHA U U3yUEHUE
€ro CBOMCTB, KaUECTBEHHbBIC PEAKIIMM OPTaHMUYECKHX BEIIECTB, JICHATypalus OCIKOB MPHU
HAarpeBaHWM, I[BETHBIC pEAKIMM OCIKOB) B COOTBETCTBHU C TMpaBUIAMU TEXHUKU
0e3omacHOCTH TIpH OOpallleHWH C BelecTBaMH U J1abOpaTopHBIM 000pYyIOBAaHUEM,
MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUil M (OPMYITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  AHAJU3UPOBaTh  XHMHUYECKYIO
nH(MOPMAITHIO, TTOTYyYaeMyI0 M3 Pa3HBIX UCTOYHHKOB (CpPEJICTBA MACCOBOM HMH(OpPMAIIHH,
WNuTtepHer u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COONIOAATh MpPaBHUJIa SKOJOTHYECKU IEIECCO00Pa3HOTO
MOBEACHUS B OBITY M TPYJOBOW IEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3J0POBBS H
OKPY’KAIOIIEH MNPUPOJHOM Cpeabl, OCO3HABaTh OIMACHOCTh BO3JICMCTBUS HA >KHUBbBIC



OpraHu3Mbl OINpPENENEHHBIX OPraHUYECKUX BEIIEeCTB, MOHUMAas cmblich mnokazatens [IJIK,
MOSICHATh Ha MpUMepax CrnocoObl YMEHBIIEHUS U MNPEJOTBPALLEHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;
IUISL yYalluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBBSI: YMEHUE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJAX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;
JUISL CIIETIBIX W CIa0OBHUIAIIMX YYalIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns ans 3anucu XuMudeckux GopMyit.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HEOpraHuuecKas XUMUS»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKON COCTaBJISIIOIIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA, POJIU XUMUU B MO3HAHUU SIBJICHUU MPUPOABI, B POPMHUPOBAHUU
MBIIUICHUS U KYJBTYPhI JIMYHOCTH, €€ (YHKIIMOHATBLHON IPAaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrs MPaKTUYeCKUX 3a7a4 U IKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOIHOM CpeJie;

BJIAJICHUE CUCTEMON XMMHMUYECKUX 3HAHUU, KOTOpasi BKIIIOYAET: OCHOBOIOJATAIONINE
HOHATHSA (XMMHUYCCKUAN JICMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIC OPOUTAIN ATOMOB,
WOH, MOJICKYJIa, MOJIb, MOJSPHBIH 00BEM, BaJE€HTHOCTH, DJIEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHCJICHHUS, XHMHUYecKas CBA3b (KOBAJICHTHas, WOHHAs, MeETaJIM4yecKas,
BOJIOPOJIHASA), KpHUCTaJUIMUeCKas pemeéTKa, TUIMBl XUMUYECKUX pEakluid, pacTBop,
ANEKTPOIHUTHI,  HEAJNEKTPOIMUTHI,  DJIEKTPOJIUTHYECKAss  JUCCOLUALUSA, OKHUCIUTEINb,
BOCCTAaHOBHTEIb, CKOPOCTh XUMHMUYECKOW pEeaKIMH, XUMUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUSl AJIEKTPOIUTHUYECKON Jucconuanuu, nepuoandeckuit 3akon [ .
MenpeneeBa, 3aKOH COXPAHEHHsS] MacChl BEHIECTB, 3aKOH COXpPaHEHUS U TMpeBpalleHUs
DHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JeKallhue B OCHOBE T[OHUMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBICHUH, (DAKTOIOTMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MOJIYYeHUU ¥ O€30TIaCHOM MCIOJIb30BAHUH BKHEHIITNX HEOPTAHUUECKUX BEIIECTB B OBITY
U TIPAKTHYECKOU JIEATETbHOCTH YEJI0OBEKa;

chOpPMHUPOBAHHOCTh YMEHUU  BBISABIATH  XapaKTEpHbIE TPU3HAKH  TOHITHH,
YCTaHaBIIMBaTh WX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOUIME TOHATUSA TMpHU
OMMCAaHUU HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAIlCHUI;

c(hOpMHPOBAHHOCTh YMEHUW HMCIOJB30BaTh XWMHUYECKYIO CHUMBOJHUKY  JUJIS
cocTaBiieHHs (OpMyJT BEHIECTB W YPaBHEHUN XMMHYECKUX PEAKIMi, CUCTEMATHYECKYIO
HoMmeHknarypy (IUPAC) u TpuBHasibHble Ha3BaHUS OTAEIbHBIX HEOPTaHUYECKUX BEILIECTB
(yrapHslii ra3, yriieKuciblii ra3, aMMHuak, raiméHasi U3BeCTb, HeTalI€Has U3BECTh, MUThEBas
coja, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh yMEHHH OMpENEeIsITh BaJCHTHOCTh M CTETNCHb OKHCICHUS
XUMHUYECKUX 3HJIEMEHTOB B COCIMHEHUAX PA3IUYHOTO COCTaBa, BUJ XHWMHUYECKOH CBS3U
(koBaJeHTHAsl, HWOHHAs, METAJJIMYeCcKasi, BOJOPOJHAs) B  COCAUHEHHUSAX, THUI
KPUCTAJTMYECKOW PEIIETKA KOHKPETHOrO BeEIllecTBa (aTOMHasl, MOJEKYJspHasi, MOHHas,
METAJUTMYECKasl), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX COCIMHEHUI;



c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAIIEIKHOCTh HEOPraHUYECKUX
BEIIECTB MO HUX COCTaBy K OMNpeACTIEHHOMY KIacCy/Tpynmne COoeauHeHHuil (TpocThie
BEIlIECTBA — META/VIbl M HEMETaJUlbl, OKCHUJbl, OCHOBAHHUSA, KHUCIOTHI, aM(pOTEPHBIC
TUAPOKCHUBI, CON);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT Tepuoauyeckoro 3akoHa J[. U.
MeHnneneeBa M JEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuogoB Ilepuonnueckoil CUCTEMBI XHMHYECKHUX
anementoB J[. . MenneneeBa, UCTONB3ys MOHATHSA «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
«OHEPreTUYECKUE  YPOBHHU», OOBSACHITH 3aKOHOMEPHOCTH  W3MEHEHMsI  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M HMX COCIMHEHUN Mo mepuoaam M rpynmnam [lepuoamdeckoi
CHCTEMBI XUMHUYeCKUX 3aeMeHToB J[. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMHUUYECKHUE
CBOWCTBAa HEOPraHMUYECKUX BEIIECTB PA3JUUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKONW CBSI3U MEXKY HEOPraHWYECKUMHU BEIIECTBAMHU C TOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATh XUMHYECKUE PEAKIUU IO
Pa3IMYHBIM MpU3HAKaM (YUCTY U COCTaBY PEArupyroliuX BEIIECTB, TEINIOBOMY d(PdekTy
peaKIuu, U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIIUU, YIaCTHIO
KaTaam3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTaBIIATh YPaBHEHMS PEaKIMN Pa3IMYHBIX THIIOB,
TIOJIHBIE U COKpAIIEHHBIC YPABHEHMS PEaKIIUi MOHHOTO OOMEHA, YUUThIBAsK YCIOBHS, TIPU
KOTOPBIX 3TH PEAKIIUU UIYT J10 KOHIA;

c(hOopMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIUH, TIOATBEPIKIAFOIINE KaUeCTBEHHBIN
COCTaB pPa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKME B BOJIHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

c(hopMHUPOBAaHHOCTH YMEHU U pacKphIBaTh CYIIHOCTb OKHCJIUTEIILHO-
BOCCTAHOBHUTEIIPHBIX PEAKIM TOCPEIICTBOM COCTAaBJICHUS DSJEKTPOHHOIO OajaHca dTHUX
peaKumii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XMMHUYECKOTO0 DPABHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUYECKUE MPOIECCHI, JICKAIUE B
OCHOBE TMPOMBIIIUICHHOTO TIOJIYYeHHS CEpHOM  KHCJIOTHI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTbH MPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIHMAX M IKOJIOTHUECKUX
mpo0aeMax XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYHMCICHUS C WCIIOJIB30BAHUEM TOHSTHS
«MaccoBas JIOJs BEIIEeCTBa B PacCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMUYCCKUX
peaknusaX, MacChl BEMIECTBA WM O00BhEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJIHOTO M3 yYaCTBYIONIMX B PEAKIMH BEIIECTB, TEIIoBOro 3ddexra
peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHHUS
SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh TpaBWia TOJIL30BAHUS XUMHUYECKOU
MOCYI0M U J1aOOpaTOPHBIM O0OPY/IOBAaHUEM, a TAKXKE MpaBuia 0OpaIlleHus! C BEIeCTBAMHU
B COOTBETCTBUU C MHCTPYKLMSIMU IO BHIOJTHEHUIO TA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMOIHATh XUMHUYECKUNA IKCIIEPUMEHT
(pasnokeHre MEepoOKCHAa BOJOPOJA B MPUCYTCTBUU KaTallU3aTopa, OMPEIEICHUE CPEabl
pacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO HHAMKATOPA, BIUSHUE Pa3IMYHBIX
(baKkTOpOB Ha CKOPOCTh XMMHUYECKON pEeakiluu, peakliui HOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U XJOPHUA-aHHOHBI, HA KaTHOH aMMOHHUs, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a7a4y 1Mo TeMaMm «Metamnel» u «HemeTtamib») B COOTBETCTBUU C
npaBUJaMU TEXHUKW OE€30MaCHOCTH MpU OOpalleHWHU C BEIIECTBAMU U J1Ta0OpaTOPHBIM
000pyI0BaHUEM, TIPEJCTABIISATH PE3YJIbTaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid U (OpMYyJIHpPOBATh BBIBOJIBI Ha OCHOBE 3THUX
PE3yIbTaTOB;

chOpMUPOBAHHOCTh  YMEHHMH  KPUTHYECKH  aHAIMU3UPOBATh  XHUMHUYECKYIO
uH()OpPMAIIHIO, TTOJIYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEeJCTBAa MACCOBOM KOMMYHHUKAIIUH,
WNutepHer u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBHJIa SKOJOTUYECKU 11€1eCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOU JEATEIBHOCTH B IEJSAX COXpPAHEHHUS CBOETO 370POBBS U
OKpYXaloIed NPUPOJHOW CpeAbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpraHu3Mbl OMNpPENICIEHHBIX BEIIECTB, MOHUMAs cMbich mokaszarens IIJIK, mosicHsaTh Ha
npUMepax CHocoObl YMEHBIICHHs M MPEJOTBpPALIECHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJOBEKa;

JUISl yYalllUXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3J0pPOBbSI: YMEHUE NPUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIIECTB M XUMHUECKHUX SBIICHU;

JUISL  CIIETIBIX W CIa0OBUIALIMX YYAIUXCS: YMEHHE UCIOJIb30BaTh pelbedHo-
TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.



4 TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
N Haumenosanue K 0
0 OJINYECTBO CHOBHBIE BUJIBI JICSITEIIBHOCTH
pasAcioB 1 TEM [IporpammHoOe coniepkanue ARLAL
n/m 4acoB y4YaIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuyeckue 0OCHOBbI OPraHMYeCKOl XUMHH

11

IIpenmer
OpraHUYeCKOU XUMUHU.
Teopus crpoeHus
OpraHUYECKHUX
coequHeHnii A.M.
bytnepona

3

[IpenmeT opraHM4ecKor XUMuu: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHHE
B IIOJIYYEHUHU HOBBIX BEIIECTB U
MartepuanoB. Teopus cTpoeHUs
OpraHUYeCcKuX coequHeHnii A.M.
byrneposa, €€ OCHOBHBIE ITOJIOKEHUS.
CrpykTtypHble (pOpMyIIbI
OpraHUYeCKUX BeIECTB. ['omouorus,
n3oMepus. XuMuyeckas CBi3b B
OpPraHUYECKUX COCUHEHUIX: KPATHBIC
CBS3U, G- U T-CBSI3H.

[IpencraBienue o KiaccuPpUKaIU
OpPraHUYECKUX BEILECTB.
Homenkitarypa opranndeckux
COeMHEHUN (CUCTEMaTUUECKas) U
TPUBHAJIbHBIC HA3BAHUS BAKHEUIINX
MPEICTABUTEIICH KIIACCOB
OpPraHUYECKHUX BEILECTB.
JKCIEePUMEHTATbHbIC METOAbI
U3y4YeHUs BellecTB U UX
NpeBpalleHU:

PackpbIBaTh CMBICIT M3y4aeMBbIX
MOHATUH (BBISBIATH UX
XapaKTepHBIC MPU3HAKN),
YCTaHABIMBATh UX B3aHMOCBS3b.
[IpuMEHATH MOJIOKEHUSI TEOPUU
CTPOEHHUS OPTAaHUYECKUX
Bemects A. M. BytiepoBa mis
OO0BSICHEHUS 3aBUCIMOCTHU
CBOMCTB BEIIECTB OT X COCTaBa
U CTPOCHUSI.

Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpALIEHHOM)
dbopMyIT OpraHNYECKUX BEIIECTB.
OnpenensiTe BUIAbl XUMUYECKOU
CBA3U (OJJMHAPHBIE, KPATHHIE) B
OPTraHUYECKUX COCTMHECHUSX.
PackppIBaTh poJib OpraHnyeCcKoOu
XUMUHU B IPUPOJIE,
XapaKTEPU30BaTh €€




JlemoHcTpanuu:
O3HAaKOMJIEHHE C 00pa3lamu
OpPraHUYECKUX BEUIECTB U
MaTepuaTaMH Ha UX OCHOBE;
OTIBITHI TIO TIPEBPALIIEHUIO
OpPraHUYECKUX BEIIECTB MPHU
HarpeBaHUH (TUIaBJICHHE, 00YTIMBaHNE
Y TOPEHUE).

JlaGopaTOpHBIE OTBITHI:
MOJICTTHPOBAHHIE MOJICKYJT
OpPraHMYECKUX BEIIECTB

3HAaYEHUE B KU3HU YEIIOBEKA,
WJLTIOCTPUPOBATH CBSI3H C
JIPYTUMH HayKaMHu.
Ha6ntonath u onuceiBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI,
IIPOBOUTH M ONUCHIBATH
71a00paTOPHBIC OMBITHI U
MPAKTUYCCKUEC PAOOTHI

Hroro no pazneny

Paznen 2. YriieBogopoabl

2.1 |IIpenenwHbIC
YIIIEBOIOPOIBI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHM psil. MeTaH u 3TaH —
MPOCTENIIINE MPEICTABUTEM AIIKAHOB:
COCTaB, XUMHYECKOE CTPOCHHUE,
bu3nIeCKre U XUMUYECKHE CBONCTBA
(peakuuu 3aMelIeHUs] ¥ TOPEHUS),
HaXO0XJICHUE B IIPUPO/IC, TOJTYYCHUE U
MIPUMEHCHUE

2.2 |HenpenenbHbie
YTI€BOJOPO/IBL:
QJIKEHBI, ATKA/INCHBI,
QJTKHHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUUN PSJ. DTUIIEH —
MPOCTEUIIINN MPEICTABUTEND AIIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nuecKkre 1 XUMHUYECKHE CBOWCTBA
(peakuuu rUAPUPOBAHUS,
rajoreHUpOBaHUS, TUAPATALIUH,

PackpbIBaTh CMBICIT M3y4aeMBbIX
MOHATHUH (BBISBISATH UX
XapaKTepHBIC MPU3HAKN),
yCTaHABJIMBAaTh UX B3aUMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHATHUS
MIpY OTTMCAHUU COCTaBa,
CTPOCHUS U MPEBPALLCHUN
OPTraHUYECKUX COCIUHECHUMU.
Hcnonp30BaTh XUMHYECKYIO
CHMBOJIMKY JIJISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTOM, COKpALIEHHOM)
dbopMyJT OpraHUYECKUX
BEILIECTB.

YcranaBiuBaTh




MPUHAJIC)KHOCTH BEIIECTB K
OIIpEEIICHHOMY KJaccy

OKHUCJICHUSI ¥ TIOJIUMEPU3AIIUH )
HAXO0XJICHHUE B MPUPO/IC, TTOTYUEHUE U
IpUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u
MeTUNOyTaueH- 1,3, XuMHU4ecKoe
CTPOCHHE, PeaKIIHs TOJTUMEpPHU3aIliH,
MIpUMEHEHUE (1711 CUHTE3a
MPUPOJAHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOCHMS, TOMOJIOTHYECKUU PsI.
AlIETUJIEH — IPOCTEeUIIU I
MPEJICTaBUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTpoeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (PEaKIIMKU
TUJPUPOBAHMS, TAJOTCHUPOBAHMS,
TUJpaTalli TOPEHUs ), HAXOXK/ICHUE B
MIPUPOJIC, MOJTYYEHHUE U IPUMEHEHHE

YTJIEBOJOPO/JIOB 10 COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEeMaTHYECKOM
HOMEHKJIaType; MPUBOIUTD
TpUBHUAJIbHbIC HA3BAHUS
OTZICJILHBIX MIPEJICTaBUTEIICH
YTJIEBOAOPOIOB.

OrnpenensTh BUAbI XUMHUYECKOU
CBSI3U B MOJIEKYJIax
YTJIEBOIOPO/IOB;
XapaKTEpPU30BaTh 3aBUCUMOCTh
PEeaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJAOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapaKTepru3oBaThb COCTaB,
CTPOECHHE, IPUMECHEHHE,
bu3nUecKre 1 XUMUYECKUE
CBOMCTBA, BAXKHEHIITHE CIIOCOODI




2.3

ApomaTtnueckue
YTIE€BOAOPOBI

ApeHbl: 6€H30:1 U TOITYOJI, COCTaB,
XUMUYECKOE CTPOSHUE MOJIEKYII,
duznyecKre 1 XUMHUIECKHE CBOMCTBA
(peakuuu rajJoreHupOBaHUS U
HUTPOBAHMUS ), TOJIyYCHUE U
npuMeHeHue. BnusiHue 6enzona Ha
OpraHu3M uyesoBeka. | eHeTnueckas
CBSI3b YIJIEBOJIOPOJIOB

MOJIYYEHUS TUITUYHBIX
IIpEACTaBUTEIICH Pa3IMYHBIX
KJIACCOB YIJIEBOJIOPO/IOB
(MeTaHa, 3TaHa, dSTUJIICHA,
aneTusieHa, Oyraauesa -1,3,
OeH3071a, TOJIyoJIa).

BBISBIISTE TEHETUYECKYIO CBS3b
MEXy YIJI€BOJAOPOAaMU U
MOATBEPXKIATH €€ HATUYHE
ypaBHEHUSMH
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiui C UCMOJIb30BAHUEM

CTPYKTYPHBIX (POPMYIL.




2.4

IIpupoaHbIe UCTOYHUKYU
YIIIEBOJOPOIOB U UX
nepepadboTka

[Ipuponansiii ra3. [lonyTtHble HEPTSIHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTKu HEPTH:
NeperoHKa, KPeKUHT (TepMHUUYECKHIH,
KatanuTudeckuil). IlpoayKTol
nepepaboTku HePTH, X IPUMEHEHUE B
IPOMBIIIEHHOCTH U B ObITy. KaMeHHbIH
yroJib ¥ MPOAYKTHI €r0 NepepadoTKH.
JKCNepUMEHTATbHbIE METOAbI
U3yYCeHHUS BelIeCTB M UX
NpeBpalIeHu:

JlemoHcTpanuu:

kosutekiuu «HepTe» u «YTomaby;
BuaeopparmMenT «Bynkanuzanus
PE3HHBD.

JIaGopaTopHBIE ONBITHI:

KayeCTBEHHOE OIIPENEIICHUE YIJIEpOaa U
BOJIOPOJIa B OPraHNYECKUX BEUIECTBAX;
O3HaKOMJIEHHE ¢ 00pa3llaMM IulacTMacc,
Kay4yKOB M PE3HHBI;

MOZEIMPOBAHUE MOJIEKYJI YIJIEBOJAOPOI0B
Y TAIOT€HOIIPOU3BOHBIX.

[IpakTuyeckue pabOTHI:

Ne 1. [lonyueHue 3TuIEHA U U3yUYEHHUE €TO
CBOMCTB.

XapakTepu3oBaTb UCTOUHUKHU
YTJIEBOJJOPOIHOTO CHIPbHS
(HedTb, MPUPOIHBIIL ra3,
yTOJIb), CIOCOOBI UX
nepepaboTKu U
MPAKTUICCKOE TIPUMCHCHHE
MOJIY9aeMbIX TIPOAYKTOB.
Hcnonap30BaTh €CTECTBEHHO-
HAyYHBIC METO/IbI TO3HAHMS —
NpOBECHNE, HAOIIOICHUE U
OIMMCAHUE XUMUYCCKOTO
IKCTIICPUMEHTA
(;1abopaTopHBIE ONBITHI U
MpaKTUYECKue paboThl).
CnenoBath npaBuiiaM
0e3omacHoi paboTHI B
1abopaTopuu Mpu
UCIOJIb30BAaHUHM XUMHUYECKOM
MOCYJIbl U 000pyIOBaHUS, a
TaKKe IpaBuUiiaM oOpaIieHus
C BEIICCTBAMH B
COOTBETCTBHH C
WHCTPYKIIMSIMU BBITIOTHEHUS
71a060paTOPHBIX OIMBITOB U
MPAKTUIECKUX pabOT 1O
MOJTYYEHHUIO U U3YUEHUIO
OpPraHMYECKUX BEIIECTB.
[IpenctaBiaTh pe3yabTaThl
AKCIepUMEHTa B (popme




3aIlMCH YpaBHEHUIN
COOTBETCTBYIOIIUX pEeaKIUi
Y JIeJIaTh BBIBOJBI HA UX
ocHoBe. [IpoBoauth
BBIUMCIICHUS IS
OIIpEIEIICHUS MOJIEKYISAPHOU
(bopMyIbl OpraHUYECKOTO
BEILECTBA, 10 YPABHEHUIO
XUMHYECKON PEaAKLINHU.

"1 PacuéTHble 3a1aum: CaMOCTOSATEIBLHO

O ONpeAeICHUE MOJIEKYIAPHOU IIAHUPOBATH U

dbopMyJbl OpraHuYecKoro BemiecTsa mo | OCYMECTBIIATE CBOIO

MAacCCOBBIM JI0JISIM aTOMOB XUMHUYECKHX HO3HABATCIIbHYIO

DJIEMEHTOB; eI TEIIbHOCTh; IPUHUMATh

O PacyETHI 0 YPABHEHUIO aKTHBHOC y1acTHC B
IPYIIIOBON Y4eOHOM

XUMHUYECKOU pEaKIuu

ACATCIbHOCTU

Hroro o pazaeny 13

Pasnen 3. Kuciopoacoaep:xaiye opraHudeckue coeIMHeHUsI




3.1

Crouptel. PeHon

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHOJI, XUMHUYECKOE
cTpoeHue, PU3nIecKue 1 XUMUICCKUE
CBOMCTBA (pEaKIMU C aKTUBHBIMHU
MeTaJlaMu, TaJOreHOBOA0OPOAaMHU,
ropeHue), mpuMeHenue. BogopoaHast
CBsI3b. DU3MOIIOrHYECKOE ICHCTBUE
METaHOJa U 3TaHOJIa Ha OPraHU3M
YyeJoBeKa.

MHOT0aTOMHBIC CITUPTHI: dTHIICHTTHKOJIb
U TJIUIEPUH, XUMUYECKOE CTPOCHHE,
bu3HUeCKre ¥ XUMUYCCKHUE CBOWCTBA
(B3aMMOICHCTBHE CO IICIOUYHBIMU
MeTaJlJlaMH1, KaueCTBEHHAs peaKIus Ha
MHOT'OAaTOMHBIE CITUPTHI).
DU3NOIOTUUECKOE ICUCTBUE Ha
opraHu3M uejoBeka. [I[pumenenue
TJIMIIEPUHA U ATHICHTIIUKOJIA. DeHo.
CrpoeHure MOJIEKYJIbl, GU3MIECKHEC U
XUMHUYECKHE CBOMCTBA (peHoa.
TokcuunocTs (heHoma, ero
bu3noIIornIecKoe AeHCTBUEC Ha
opraHu3Mm 4denopeka. [I[pumeHeHue
dbenona

PackpbiBaTh CMBICI
M3y4aeMBbIX TTOHATUN
(BBISIBIISATH MX XapaKTEPHbIE
MIPU3HAKH ), yCTAHABIUBATh
MX B3aUMOCBS3b,
UCII0JIb30BAaTh
COOTBETCTBYIOIINE TOHATUS
MIpY ONUCAHUU COCTaBa,
CTPOECHUS U NIPEBpAILICHUIN
OPTaHUYECKUX COCTMHECHUM.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs1
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpaIiEHHOM) popMy
OPraHUYEeCKUX BEIIECTB.
YcranaBinuBaTh
IIPUHAIE)KHOCTD BELIECTB
K OIIPEACIICHHOMY KJIacCy




10 COCTaBYy U CTPOCHUIO, HA3bIBATH
HUX II0 CUCTEMATHYECKOU
HOMEHKJIaType; TPUBOJIUTH
TPUBHUAJIbHBIC HA3BAHUS OTAECIbHBIX
IIpeCTaBUTEIIEH
KUCJIOPOACOAEPIKAIINX COEUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHE, PU3NIECKUE U
XUMHYECKHE




3.2

ATbJIETU]IBL.
KapOoHoBbIE KUCTOTHI.
CrnosxHble 3pupbl

Anpaerunipl: GopManbaerua u
aleTanbJeru, XiMHUIeCKOe CTPOCHHE,
bu3nUecKre 1 XUMUIECKHAE CBOKCTBA
(peakmuu OKUCIICHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKITUH ), TIOJTyYEHUE U
IPUMCHCHHE.

OnHOOCHOBHBIE MpeIeNIbHBIE KApOOHOBBIE
KHUCJIOTBI: YKCYCHAsl KUCIIOTa, XUMUYECKOE
cTpoeHue, PU3NIECKUE M XUMHUYECKHEC
cBoMcTBa (00ITME CBOMCTBA KUCIIOT,
peakius 3TepruUKAINK ), TTOJTYICHUE U
npumMeHeHnne. CTeapruHOBas ¥ OJIEMHOBAs
KHUCJIOTHI KaK TPEJICTABUTEIN BBICIIIHX
KapOOHOBBIX KUCIOT. Mblla KaKk COlu
BBICIIINX KapOOHOBBIX KUCIIOT, UX
MolOIIIee IeHCTBHE.

Crnoxxnblie 3¢UpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIOKHBIX
3¢ upoB. Kupsl Kak

CBOMCTBA, BayKHEHUIIINE CIIOCOOBI
TIOJTYYCHHS THITHYIHBIX
MIPEICTaBUTEIICH Pa3TUYHBIX KIACCOB
KUCIIOPOJACOAEPKAIUX COCTUHEHU I
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hbopmanbpaeruia,
aleTaJIbJICTU/1a, YKCYCHOW KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmarna,
I1EJITF0JIO3BI ); BBISIBIIATH
TCHETHUYECKYIO CBS3b MEXKIY HUMH U
MOJITBEPXKIATh €€ HATNIUC
YPaBHCHHUSMHU COOTBETCTBYIOITUX
XUMHYECKUX PEAKIIHH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX
bopmyi.

OnuceiBaTh COCTaB, XUMUYECKOE
CTpPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE IS
KU3HECSATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONAaCHOCTH BO3/ICUCTBUS
Ha )KUBBIC OPTaHU3MBI
OTIpeIeTIEHHBIX




OpPTaHUYECKUX BEIIIECTB,
NOSICHATh Ha MPUMEpax CIoCOoObI
YMEHBIIICHUS




POU3BOIHBIE TIUIEPUHA U BBICIINX Y TIPEJIOTBPAILICHHUS UX BPETHOTO
KapOOHOBBIX KHCIIOT. [ MIpOIN3 5KUPOB BO3JCHCTBYUS HA OPTaHU3M YEJI0BEKa.
Hcnonp30BaTh €CTeCTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJII0JICHUE U ONMCAaHUE
XAMHYECKOTO IKCTIEPUMEHTA
(J1abopaTopHBIE ONBITHI U
pakTU4YeCcKue paboThl).

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu MpH
UCTIONh30BAHUN XUMUIECKON
TIOCY/IBI 1 000PY/IOBAHMS, & TAKKE




3.3

YriaeBoansl

VYrieBoasl: cocTaB, Kiaccudukanus
yIa€BOAOB (MOHO-, IU- U TIOJIMCAXAPUIBI).
I'mroko3a — nmpocTenmmi MOHOCaXapua:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIbL,
¢usnyecKue u XUMUIECKHe CBOMCTBA
TJTIOKO3BI (B3aUMOJICHCTBHE C
ruapokcugom meau(ll), okucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctanoBneHuEe, OpOKEHUE
TJIFOKO3BI ), HAXOXKJECHUE B IPUPOJIE,
IpUMEHEHHE TITIOKO03bI, OMOJIOTHYECKast
POJIb B KU3HENIEATETbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. DpyKTO3a Kak
U30MEp TITIOKO3bI.

Caxapo3za — IpeICTaBUTeNb JUCaAXapUIOB,
THJIPOJIN3 Caxapo3bl, HAXOXKICHUE B
npupoje u npumenenue. Kpaxman u
IEJUTI0NI03a KaK IPUPOIHBIC MTOJIUMEPHI:
CTpOEHHUE Kpaxmalia U LEeJUTI0JIO3HI,
dbu3nyuecKkre 1 XUMUYECKHUE CBOWCTBA
Kpaxmaiia (THAPOJIN3, KaYeCTBCHHAs
pEeaKIUs C UOJI0M).
JKCHepUMeHTAJIbHbIE METO/bI
N3y4YeHHs BelleCTB M UX NpeBpalleHMii:

npaBujiaM 0OpalleHus ¢ BeIeCTBaMuU
B COOTBETCTBHUH C UHCTPYKIUSIMH
BBITTOJTHEHUS JTAOOPATOPHBIX OTBITOB
U IPAKTUYECKUX padoT 1o
MOJTYYEHUIO U U3YUEHUIO
OpPTaHUYECKUX BEIICCTB.
[IpencTaBisaTh pe3ynbTaThl
DKCIIEpUMEHTA B hopMe 3aIlnucu
ypaBHEHUH COOTBETCTBYIOIINX
PEaKIii ¥ enaTh BBIBOIBI HA MX
OCHOBE.

[TpoBOANUTE BBIYUCICHHS IS
OIIpeIeTICHHSI MOJICKYIISIPHON

(b opMyITBI OPraHUYECKOTO BEIIECTRA,
110 YPAaBHEHUIO XUMHUECKOH
pEaKIum.

CaMocCTOATEIBHO TIaHUPOBATH U
OCYIIECTBIISTH CBOKO
TI03HABATEIIBHYIO JICSITEILHOCTS;
PUHAMATh

aKTUBHOE




JlaGopaToOpHBIE OIBITHI:
TrOpeHue CIIUPTOB;

B3aUMOJEHUCTBUE rIUALepruHa c

ruapokcugom meau(1l);

KaueCTBEHHbIE  PEaKUUU  aJbJAETHIOB
(oKHMCIIeHWe  aMMHUAYHBIM  pPacTBOPOM
okcuja cepedpa 1 TuAPOKCHIOM
menu(Il));

B3aMMO/IEHCTBHE Kpaxmalia C HOI0M.
[Ipaktuueckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHCTIOTHI.

Pacuérnbie 3apaun:

oTpeJieIeHHe MOJIEKYIISIPHON (hOpMYJIbI
OpraHUYECKOro BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB XUMUUYECKHUX JIEMEHTOB U
1o Macce (00beMY) TPOTYKTOB CTOPAHUS;
pacy€Thl IO YPaBHEHUIO XUMUYECKON
peakuuu

y4acTue B IPYIIOBON yuyeOHOM
JEATEIIbHOCTU

Hroro no pasneny
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Pa3nen 4. A3orcoaep:xaimme opranndeckue coeJMHeHUs1

4.1

AMWHBI.
AMUHOKHUCITOTHI. beku

3

AMMHHBI: METUJIAMUH — MIPOCTEUIINI
IIPEACTaBUTEIIb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PU3HIECKHE U
XUMHUYECKUE CBOMCTBA (peaKkuu

PackpbIBaTh CMBICIT U3Y4aE€MBbIX
MOHATUHN (BBIABIATH UX
XapaKTepHBbIE MPU3HAKH ),
YCTaHABIIMBATh UX B3aUMOCBS3b,
UCIIO0JIb30BATh




C KHCJIOTAMU U TOPEHUS), HAXOXK]ICHUE B
npupoae. AMUHOKHUCIOTHI KaKk
aMdoTepHbIE OPraHNYECKUE COCTUHEHUSI.
Du3NYECKUE U XMMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupoaHbIE TOJTUMEPHI.
[TepBuuHas, BropuyHas U TPETUYHAS
CTPYKTypa OeMKOB. XMMHUUECKUE CBOMCTBA
OCJIKOB: TUAPOIIU3, ICHATYpaIlus,
KaueCTBEHHBIC PEaKIIUM Ha OCJTKH.
JKCcnepUMEeHTAJIbHbIE METOAbI
U3Y4YCHHS BeIIeCTB U UX MPEeBPAIICHU M
JlemoHcTpanuu:

JieHaTypalus OCJIKOB IMPU HATPEBaHUU,
IIBETHBIC pPEaKIuy OEIKOB

COOTBETCTBYIOIIIHE MOHATHUS TIPH
OIMCAHHWH COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX
COCIUHEHUN.

Hcnonb30BaTh XUMHUYECKYTO
CUMBOJIMKY JIJISl COCTABJICHHSI
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM)
(dbopMyIT OPraHUYECKUX BEIIECTB.
OnpenensTh MPUHAIICIKHOCTD
BEIIECTB K ONPEICICHHOMY KJIacCy
10 COCTaBY M CTPOCHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MPUBOJIUTH TPUBUATBHBIE Ha3BAHUSA
OTJENbHBIX MPEICTABUTENCH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHHEe, PU3NIECKUE U
XUMHYECKUE

CBOICTBa, BaXKHEHIIINE CIIOCOOBI
MOJTY4ECHHUS




TUTTUYHBIX TPEICTABUTEIICH
a30TCOJEPKAIIUX COCITUHEHUH
(MeTuaMuHAa, TIUIUHA, OEIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATh Ha IpUMepax

3HaueHue OCJTKOB I OpraHu3Ma
yesoBeka. Mcmonp3oBaTh
€CTECTBCHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAOJII01aTh U
OIMCHIBAThH JIEMOHCTPAIIMOHHBIN
OKCIIEPUMEHT.

CaMocTOATENBHO MJIaHUPOBATH U
OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO
NesTeNbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B

IPYNIIOBON Y4eOHOM

JESITEIIbHOCTH

Hroro no pazneny
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Pazzed. 5. BoicokomoJieKyJIsIpHbIE COeTUHEHHS

5.1

IracTmaccel.

2

OCHOBHBIEC TOHATHS XUMHUU

Brnagetrs nzyyaeMbiMu




Kayuyku. Bosmokna

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb [TOJIUMEPU3ALUU, CPEIHIA
MOJIEKyJIsIpHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MTOJIMMEpPU3aLus U
noymkonAcHcauus. [lnacTtmaccel
(MONAMATUIIEH, TIOJUITPOTIUIIEH,
NOJIMBUHWIXJIOPHUL, TIOJTUCTUPOIT).
HarypanbHbiil 1 CHHTETHYECKHE KayYyKH
(OyTamMeHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BoJOKHA: HaTypaabHbIE
(XJIOMOK, IEePCTh, MIENK), UCKYCCTBEHHbIE
(ameraTHOE BOJIOKHO,

XUMHWYCCKUMH ITOHATHUSIMH:
PacCKpbIBaTh CMBICI U3y4aeMbIX
MOHSITUN U IPUMEHSTh 3TU MOHATHUS
MIPU OMHMCAHUU COCTaBa M CTPOCHUS
BBICOKOMOJICKYJIIPHBIX OPTaHUYECKUX
BEIIECTB, JJI OOBICHEHHS
OTJIENbHBIX (PaKTOB U SIBJICHUH.
Hcrnonps30BaTh XUMUYECKYHO
CUMBOJIUKY JIJIsl COCTaBJICHUSI
CTPYKTYPHBIX ()OPMYJT BEIIECTB U
YpaBHEHUM peaKIuii MOJIUMEPHU3ALINH
Y TIOJIMKOHICHCAIIUH.

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacrpoCTPaHEHHBIX BUIOB
IU1acTMAacc, BOJIOKOH;

MIPUMEHEHUE




BUCKO3a), CHHTETHYECKHE (KalpoH U
JaBcaH).

JKCIepUMeHTAIbHbIE METO/IbI
U3y4eHMs BellleCTB U UX NpeBpalleHHii:
1 JleMOHCTpanuu:

1 03HaKOMJIEHHUE ¢ 00pa3aMu
IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcC, KayuyyKOB

B Pa3JIMYHBIX OTPACIISIX.
HMcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS —
HaOJIIOIATh U OIIUCHIBATE
JIEMOHCTPALIMOHHBIN YKCIIEPUMEHT

Hroro no pazuneny

OBUIEE KOJIMYECTBO
YACOB IT1O ITPOTPAMME

34




11 KJIACC

Haumenosanue
pa3ziesioB U TeM
y4eOHOr o mpeMeTa

No
m\it

KomnnuecTtBo
YacoB

[IporpammuoOe coneprxaHue

OCHOBHEIC BUABI ACATCIIPHOCTH

ydamuxcs

Pa3nen 1. TeopeTuueckue 0OCHOBBI XUMHUH

1.1 | Ctpoenue aToMOB. 3
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CHUCTEMa XUMHUUYECKUX
anemenToB JI.W.
MenneneeBa

Xumuueckui ssieMenT. Atom. Coctas
aToMa, U30TOIbI. DJIEKTPOHHASI 000JI0YKA.
DHEPreTUYECKue ypoBHU, TOAYPOBHH.
AToMHBIC opOuTanu, S-, p-, d-, f-
anemMeHTbl. OCOOCHHOCTH pacipeaesieHus
9JICKTPOHOB IO OPOHUTAIISIM B aTOMaX
MaJIbIX U OOJIBIITUX TIEPUOJIOB.
DNeKTpOHHAs KOH(PUTYpAITUS aTOMOB.
[lepuonuueckuii 3aK0OH 1

Ilepuonnueckass cucTeMa XUMHYECKUX
snemenTtoB JI. . MennaeneeBa. CBs3b
MEPUOINYECKOTO 3aKOHA U
[lepnoauueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM T€OpUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHHUS CBOMCTB XUMHUECKHUX
AJIIEMEHTOB M 00pa3yeMbIX HMH IIPOCTHIX U
CJIOHBIX BEIIECTB I10 TPyIInaM U
nepuojiaM. 3Ha4eHUe MepUOIUIECKOro
3aKOHA ¥ CUCTEMBI XUMHYECCKHX
sanemenToB J[.11. MeHneneeBa B pa3BUTHH
HAYKHU.

JKCIepUMeHTAJILHbIE METOAbI
H3Y4YeHHs BelIeCTB M UX MPeBPallleHUI:

PackpbIBaTh CMBICI
W3y4aeMbIX TTOHITHIA
(BBISIBIISITH UX
XapaKTepHbIC MPU3HAKH ),
yCTaHaBJIMBATh MX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI
MEPUOUYECKOTO 3aKOHA
. . Menaeneena u
JIEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO
GyHKIHIH.
XapaKTepu30BaTh
AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX
aneMeHToB 1-4 nepuojos,
UCTIOJIb3YS MOHSTHUSA S-, P-,
d-a5ekTpoHHBIC OpOUTAIH,
DYHEPTEeTUIECCKUE YPOBHH.
OOBACHATD
3aKOHOMEPHOCTH
VM3MEHEHUS CBOMCTB




JlemoHcTpanuu:

Buasr Tabnun «Ilepuoguyeckas cuctema
XUMHYECKHUX 3JICMEHTOB

JI.1. MenneneceBay

XUMHUYECKUX JIEMEHTOB U UX
COCIUHEHUN 110 IEpUoAaM U
rpynnaM [lepuoaunyeckoit cucTeMsl
. . MennaeneeBa

1.2

Ctpoenue BeliecTna.
MHoroobpasue
BEIIECTB

Ctpoenue BemecTtBa. XMMHUUYECKasl CBA3b.
Bupl (koBasieHTHAsI HEMOJIAPHAS U
NOJISIpHAs, MOHHAS, METaJUTMYECKas ) U
MEXaHU3MbI 00Pa30BaHUSI XUMHUECKOM
CBsI3HM (OOMEHHBIN 1
JIOHOPHOAKLIENTOPHBIN). Bogopoanas
CBSI3b.

BaneHTHOCTS.
DIIEKTPOOTPHULIATENBHOCT. CTEeNeHb
okucieHus. KaTuoHbl 1 aHHOHBI.
BemecTBa MOJNEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAIUNIMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

[IoHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnabie pacTtBopbl. KonnuecTBeHHBIE
XapaKTEPUCTUKHU PacTBOPOB (MaccoBast

PackpbiBaTh CMBICI
M3y4aeMbIX HOHSATUN
(BBLIETATH UX
XapaKTepHBIC MPU3HAKH) U
MIPUMEHSTh 3TH IMOHATHUS
MIpY OMMCAHUU COCTaBa U
CTPOECHHUSA BEUIECTB, IS
OOBSICHEHUS OTACIBHBIX
($haKTOB U SBJICHUM.
Onpenensite BUAbI
XUMUYECKOU CBA3U
(KOBaJICHTHOM, NOHHOM,
MeTaJJTMUYECKOM,
BOJIOPOJIHOM) B
COCIMHEHUSX; TUI
KPHUCTAJUIMYECKON
PELIETKU KOHKPETHOTO
BenlecTBa. Onpenensith




JOJIS BEIECTBA B pacTBope).
Knaccugukanus HEOPraHMYECKHUX
COEMHEHUM. Homenxkiatypa
HEOPraHUYECKUX BELIECTB.
JKCIepUMEHTAIbHbIE MeTOoAbI
U3y4eHus BellleCTB u 170.¢
NpeBpalIeHu:

JlemoHcTpanuu:

1 MOJIEJIM KPUCTAJUTMYECKUX PELIETOK.
Pacuérunle 3amauu:

| pacyeTsl C UCTIOJIb30BAHUEM TTOHATHUSA
«MaccoBas 10JI1 PACTBOPEHHOT O
BCII[ECTBAY

BaJICHTHOCTb U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa.
[IpoBOAUTE BEIYUCIICHUS

C UCIIOJIb30BAHUEM TTOHSATHUS
«MaccoBas J10J15 BEIIECTBA B
pacTBoOpe».

Bianets nzyyaeMbiMu
XUMUYECKUMUTIOHITUSIMU.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU peaKIuu OT
pa3IUYHBIX (PAKTOPOB.
OnpenensaTe XapakTep CMELECHUS
XUMHUYECKOT0 paBHOBECHS B
3aBUCHMOCTHU OT BHEIIHETO
BO31ENCTBUS

(mpunuun Jle [latensbe).
CocTaBIiATh ypaBHEHUS




1.3

XUMHYECKHE pEAKLIUN

Xumuueckas peakius. Knaccugukarus
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU
Y OPraHUYECKOM XUMHH. 3aKOH
COXpaHEHHMS MacChl BEIIECTB; 3AKOH
COXpaHEHMS U NPEBPAILECHUS SJHEPTUU IPU
XUMUYECKUX PEAKIUSX.

CKopocTh peakiny, €€ 3aBUCUMOCTb OT
paznu4HbIX GakTopoB. OOpaTUMbIE
peakuu. XUMHYECKOE PABHOBECHE.
@DakTopbl, BAUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.

[Tpuanun Jle Hlarense.
DIEKTpONIUTHYECKAs JTCCOLMALHS.
CunbHble U crnadble anekTpoauTsl. Cpena
BOJHBIX PAcCTBOPOB BECIIECTB: KHCJIAs,
HEUTpasbHas, meaoyHas. BonopoaHsii

peaKInil pa3IUYHBIX TUIIOB; MOJHbIE
U COKpAILEHHBIEC YPAaBHEHUS
peakiii HOHHOTO OOMEHa,
YYHUTHIBAs YCIOBHS, PU KOTOPHIX
9TH pPeaKklUH UAYT J0 KOHIIA.
Hcnonws30BaTh €CTECTBEHHO-
HAy4HbIC METOIbI TO3HAHUS —
MpoBejicHUE, HAOIOICHUE U
OMHCaHUE XUMUYECKOTO
IKCTIEPUMEHTA
(1IeMOHCTpAIIMIOHHBIE U
71a00paTOPHBIC OIBITHI,
MPaKTUYECKUE PA0OTHI): TTO
OTIPEICIICHUIO CPEJIbI BOJIHBIX
pPacTBOPOB BEIIECTB, pPeakui
MOHHOTO0 OOMEHa, BIUSHUIO
paznuYHBIX (AKTOPOB HA CKOPOCTh
peakuuii. CrienoBaTh MpaBuiaM
MOJIb30BaHUSI XUMUYECKOU MOCYA0N
1 1a00paTOPHBIM 000PYIOBAHUEM.
[IpenctaBiaTh pe3ynbTaThl




nokazatenb (pH) pactBopa. Peakuuwn
MOHHOTO OOMEHa B OPTraHUYECKOW W
HEOPraHUYECKON XUMUHU.
OKHCIUTETHPHO-BOCCTAHOBUTEIHHBIE
peakuuu. Ilonatue 00 s3nekTponuze
pacIuIaBoB U pacTBOPOB COJIEH.

[Ipumenenune DJIEKTPOJIN3A.
JKCNepUMEHTAIbHbIE MeTOAbI
U3y4YeHH s BeLIECTB " 170.4
NpeBpalIeHu:
JlemoHcTpanuu:

O pasyioKeHrne MepPOKCHUIa BOJIOPOa
B IIPUCYTCTBUM KaTaanu3aTopa.
JlaGopaToOpHBIE OIBITHI:

"1 mpoBejieHHEe peaKIii HOHHOTO 0OMEHa;

d ompefielieHue  Cpelibl  PacTBOPOB
BEIIECTB C TIOMOIIbIO YHHUBEPCAIHLHOTO
UHIAMKATOpA.

[IpakTryeckue paboOTHI:

Ne 1. Biaustnue pa3nudHbix GakTOpOB Ha
CKOPOCTh XMMHUYECKOMN PEAKIIUHU.
PacuérHble 3anaum:

| pacueTsl O ypPaBHEHUSAM XUMHYECKUX
pEaKUnii, B TOM YHCJIE TEPMOXUMHUYECKHE
pacy€ThI

XUMHYECKOI0 SKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKLIUN U
JieaTh BbIBO/IBI HA UX OCHOBE.
[TpoBOIUTE BHIYUCIICHHUS 110
YpaBHEHUSIM XUMHUYECKUX
pEaKLi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI

Uroro no pazneny
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Pa3nen 2. Heoprannueckasi XuMust




2.1

MeTamibl

Meramuisl. [lonoxeHne MeTaios B
[Tepuoauyeckoit cucteMe XUMUYECKHUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O01ue pu3nvecKrue CBOMCTRa
MeTaioB. [IpuMeHeHre MeTaljIoB B
ObITY, IpUpojie U TexHuke. CriiaBbl
METaJIJIOB. DJIEKTPOXUMHUYECKUH PsiT
HanpspkeHuit MmetautoB. OO01ue cnocoObl
nonydeHus: meramuios. Kopposus
MeTaoB. CriocoObl 3alUThl OT
KOPPO3HHU.

OO6mast XxapakTepuCTHKa METaJIOB
rnaBuelx moArpymmn (IA-rpymma, I11A-
rpynmna) [lepuoauueckon cUCTEMBI
XUMUYECKHUX DJIEMEHTOB. ATFOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCUAA ATFOMHUHMUS.

Ob6mras XapaKTEPUCTUKA METaJIJIOB
OOOYHBIX MOATPYIII (b-rpymnm)
[leppoanueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB: M€Jllb, LIMHK, XPOM, XEJE30.
Baxuelmme  coeAMHEHMS ~ METaJJIOB

(oKCcupbL, TUJIPOKCUBI, COJIN).
JKcnepUMeHTAIbHbIE MeTO/bI
U3y4eHus BellIeCTB U 170.¢
NpeBpalleHui:
JleMoHCcTpanmu:

KOJIJICKOUA «MeTanabl ¥ CIJIaBbI.

PackpbiBaTh CMBICIT U3Y4aeMBbIX
MOHATHH (BBIICTATH UX
XapaKTepHbIe IPU3HAKH ) U
MPUMEHSTH 3TH TOHITHUS NPU
OMHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI OOBICHEHHS
OTJICNIbHBIX (DaKTOB U SIBICHUM.
OO0BICHATE 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB — METAJJIOB U
WX COEJIUHEHUM ¢ yUETOM CTPOCHUS
UX aTOMOB H IIOJIOKEHHUS B
[Tepunoauueckoii cucreme
XHUMHUYECKUX demeHToB /1. H.
Menneneesna.

XapakTepu3oBaTh (ONMHUCHIBATH)
001e XUMAYECKHUE CBOUCTBA
METaJJIOB, MX BaXKHEHUIITNX
COEIUHEHU, TOATBEPKAAs 3TO
ONHMCaHKUE TPUMEpPAMU YpaBHCHUN
COOTBETCTBYIOIINX XUMHUYECKUX
peaxkuuii;




JlaGopaTopHBIE OTIBITHI:

. B3aMMO/ICHCTBHUE TUIPOKCHUIA
QTIOMUHUSL C pAcTBOpPAMHM KHUCJIOT U
IICJIOYCH;

. KayeCTBEHHbIE peakuuu Ha
KaTHOHBI METAJIIOB.

[IpakTuueckue pabOTHI:

Ne 2. Penienue skcriepuMeHTaIbHBIX
3a1a4 1o treMe «MeTtaibb.

PacuétHrle 3amaun:

. pacyeThbl MAacChI (oObema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuu, €ciau OJHO W3 BEUIECTB JaHO B
BUJIE  pacTBOpa €  ONpPEAEIICHHOU
MAacCOBOM OJen PacTBOPEHHOTO
BEILIECTBA

IIPUMEHEHHUE METAJUIOB B PA3JIMYHBIX
00JacTsX, a TAKXKE UCIOJIb30BAHUE UX
JUIA CO3/IaHUSI COBPEMEHHBIX
MaTEPUAIIOB U TEXHOJIOTUM.
OnuchiBaTh CHOCOOBI  3aIUTHI
METAJUIOB OT KOPPO3UHU.

PackpsiBaTh CYLIHOCTb
OKHCJIMTEIIBHO-




BOCCTAHOBHUTEJIHHBIX PEaKITHit
MIOCPECTBOM COCTaBIICHHSI
AJIIEKTPOHHOTO OajaHca ATUX
PEaAKLIUHN.

IIpoBoauTh peakuuu,
MIOJITBEPIKIAOIINE XapaKTePHBIC
CBOMCTBA U3y4aeMbIX BEIICCTB,
pacno3HaBaTh OMBITHBIM ITYTEM
WOHBI METAJNIOB, IPUCYTCTBYIOIINE
B BOJHBIX PacTBOpax.
Hcnonp30BaTh €CTECTBEHHO-
HAy4YHBIC METObI TO3HAHUS —
MpoBeJIeHNe, HAOTI0IEHUE U
OMHMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA
(IeMOHCTpAIIMOHHBIE U
71a00paTOPHBIC OIIBITHI,
MpaKkTUYECKHEe PadOoTHI).
[IpencraBnaTh pe3yabTaThl
XUMHYECKOTO HKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIIUI U
JIeaTh BEIBO/IBI HA UX OCHOBE.
CrnenoBaTh IpaBUJIaM




M0JIb30BAHUS XUMUYECKOU ITOCYION U
7a00paTOPHBIM 000PYIOBAHUEM.
[IpoBOANTE BBIYUCIEHHUS 11O
YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CaMOoCTOATENBHO INTAHUPOBATH U
OCYLIECTBIIATH CBOKO TIO3HABATEIbHYIO
JEATENIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH




2.2

HemeTtamnber

Hemeramnel. [Tonoxenue HeMeTamioB B
[Tepuoauyeckoit cucteMe XUMUYECKHUX
aneMmeHToB (.M. MenneneeBa u
O0COOCHHOCTU CTPOEHUS aTOMOB.
@u3nMYECKUEe CBOMCTBA HEMETAIIIOB.
AnoTponus HEeMETaJJIoB (Ha puMepe
KHUCIIOpoJia, cephl, hocdopa u yriepoaa).
XUMHUYECKUE CBOMCTBA BAXKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHU).

OKcuibl HEMETAJIOB.
Kucnopoaconepxaiiue KUCIOTHI.
Bonopoanbie coelMHEHNS HEMETAIIIOB.
JKCNepUMEHTAIbHbIE MeTO/bI
U3yYeHUs! BelleCTB " UX
npespauieHuii: | JleMoHcTpauuu:

* 00pa3Ibl HEMETAIIIOB,;

* B3aUMOJECUCTBHE MeAW C a30THOH
KUCJIOTOM  Pa3JIMYHOW  KOHILEHTPAILUHU.
JlaGopaTopHBIE OIIBITHI:

* KaueCTBEHHbIE PEAKIMU HAa aHHOHBI U
KaTHOH aMMOHHSI.

PackpbIBaTh CMBICI U3y4aeMbIX
HNOHATHUH (BBIAEIATH UX XapaKTePHbIE
MPU3HAKH ) U IPUMEHSATh 3TU MOHATHUSA
P OMMCAHUU COCTABA U CTPOEHUS
BELIECTB, AJI1 0OBSICHEHUS OTJEIbHBIX
(GaKTOB U SBJICHUU.

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB HEMETAIIJIOB U UX
COEJIMHEHUH C y4ETOM CTPOEHUS UX
aTOMOB U TIOJIO)KCHUS B
[leproauyeckoit cucTeMe XUMHYECKUX
anemenToB /1. . Menneneena.
XapakTepu3oBaTh (OMUCHIBATH) 00IIHE
XMMUYECKUE CBOWCTBA HEMETAIIIIOB, UX
BaXHEHUIINX COEIMHEHUH, TOATBEPKAAS
3TO ONMCAaHUE IPUMEpPAMU YPaBHEHU M
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKiuu.

XapakTepu30BaTh BIUSHNUE HEMETAIUIOB
U UX COEJUHEHUI Ha )KUBbIE
OpraHU3Mbl; ONMCHIBATH IPUMEHEHNE B
pa3IUYHbIX 001ACTAX NPAKTHYECKON
JESITEIIBHOCTH YEJI0BEKA.




[Ipaktuueckue padOTHI:

Ne 3. Pemrenue skcriepuMeHTaIbHBIX
3azay 1o reMe «Hemerauibry.
PacuérHble 3anayu:

* pacyeThl MacChl BEIIECTBA WU
o0beMa razoB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe WIH
00BEMY OJTHOTO U3 yYaCTBYIOIIUX B
PEaKIy BEIIECTB;

* pacdeThbl Macchl (00beMa, KOJTUIeCTBa
BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH
OJTHO W3 BEIIECTB NMEET PUMECH

ITonTBepKaaTh CyLIECTBOBAaHUE
TCHETUYECKOU CBA3U MEXIY
HEOPraHUYECKUMU BEUIECTBAMHU C
IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
PEaAKLIUH.

PackpbIBaTh CyIIHOCTH OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN
IIOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOT' O




2.3

CBs3b
HEOPTraHUYECKUX U
OpraHUYECKUX
BEIIIECTB

Heoprannueckue u oprannyeckue
KUCIO0Thl. Heoprannueckue u
OpraHUYeCcKUe OCHOBaHUS. AM(POTEPHbBIC
HEOPTraHUYECKUE U OPraHUYECKUE
coequHeHus. I eHeTnueckas CBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BCILICCTB

Oananca 3Tux peakuuid. [IpoBoaute
peakIuu, MOATBEPKIAFOIINC
XapaKTepHbIC CBOMCTBA U3YYaCMBbIX
BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTéM aHWOHBI, PUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpaXx.

Hcnonb30BaTh €CTECTBCHHO-HAYYHBIC
METOJIbI TIO3HAHUS — MPOBEICHUE,
HaOJII0/ICHUE U OTHCAaHUE
XHUMHYECKOTO SKCIICPHUMEHTA
(1IeMOHCTpAIIMOHHBIC U
71a00paTOPHBIC OMBITHI, IPAKTUYCCKUE
paboTHI).

[IpencTaBisaTh pe3ynbTaThl
XAUMHYECKOTO IKCIIEPUMEHTa B (hopMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX
peaKIuii U 1eJaTh BHIBOIBI

Ha MX OCHOBE.




CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHYECKOUN MOoCcyA0i 1 1a00paTOpHBIM
000py1I0BaHUEM.

[IpoBOANTH BEIYMCIIEHUS TIO YPABHEHUSAM
XUMUYECKUX peakunii. CaMOCTOATENBHO
IJIAHUPOBATh U OCYIIECTBISATH CBOKO
MIO3HABATENBHYIO JIEATEIIBHOCTD; TPUHUMATD
aKTUBHOE y4acTue B IPYIIOBOI yueOHOM
NEeATEIIbHOCTU

Hroro no pazneny
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Pa3zgea 3. XuMus 4 ;KU3HbL




3.1.

XUMUA U )KU3Hb

Ponw xuMuu B o0ecIieYeHUN
AKOJIOTMYECKOU,

DHEPTETUUYECKOU U MUIIEBOU
0€30MacHOCTH, Pa3BUTUHU
MeauIuHbL. [IoHsITHE 0 HAyYHBIX
METOJIaX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEaKIUi.
[IpencraBnennss o0  0oOmIMX

Hay4YHBIX MPUHIMIAX
MPOMBIIIJIEHHOTO MOJTy4YeHUS
BOKHEHIINX BEILIECTB (Ha
npuMepax IIPOU3BOZCTBA

aMMHUaKa, CEpHOW  KHUCIIOTHI,
METaHOoJIa).

UenoBek B MUpPE BEILIECTB,
MaTepuaaoB U XUMHUUYECKUX
pEaKIui: XUMUA U 3[10POBbE

PackpbIBaTh poJib XUMUH B PELICHUU
SHEPreTUYECKUX, CHIPHEBBIX U IKOJTOTMYECKUX
npoOJieM YeJI0BEYEeCTBA, OMMCHIBATH OCHOBHBIC
HaIpPAaBJICHUS Pa3BUTHS XUMUUYECKON HAYKHU U
texHonoruu. [IlpumeHaTs nmpaBsuna
0e30macHOro oopalieHus ¢ BeIeCTBAMU,
HCIIOJIb3YEMBIMU B MOBCETHEBHOM KU3HU,
npaBujia IOBEJICHUS B LIETISAX COEPEKCHUS
310pOBbs U OKPY KAIOLIEH PUPOIHON CPEABI;
MOHUMATh BpeJl (ONTACHOCTH) BO3/ICHCTBUS HA
JKUBBIC OPTaHU3MbI ONPEICICHHBIX BEIIECTB
cMbica nokazareis [IJIK, moscHATh

Ha IIpUMepax CrocoObl YMEHbBIIICHUS




YEJIOBEKA; MpaBUiia
MCIIOJIb30BAHUS JICKAPCTBEHHBIX
MpENaparoB; MpaBuiIa
0e30ITacCHOTO MCIOIb30BaHUS
npenapaToB OBITOBOM XUMUH B
MMOBCETHEBHOM »KU3HU. beiTOBas
XUMHUYECKAsi TPAaMOTHOCTD

Y IPEIOTBPALIEHUS X BPETHOTO
BO3JCHCTBUS.

AHanmu3upoBaTh U KPUTHYECKU OLIEHUBATh
uH(pOpMAIIHIO, CBA3aHHYI0 C XUMUYECKUMU
MIPOLIECCAMU U UX BIUSHUEM HA COCTOSTHUE
OKpy»>arouieu cpeasl. Mcnonb30BaTh
MIOJIYYEHHBIE 3HAHUS U PEJACTABICHHUS O
cdepax AesTeNbHOCTH, CBI3AHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSMH, KAK OCHOBY
JUTsl OpUEHTAIIMH B BRIOOpE cBOEH OynyIieit
npodeccoHaIbHOM 1eITeTbHOCTH.
[TpuHMMaTh yyacTue B 00CYKIE€HUHU TPOOIeM
XUMHUYECKOU U IKOJIOTHYECKON
HAIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIMIO 110 TTpo0IeMe U mpejiarath
BO3MOJKHBIE ITYTH €€ pelIeHUs

Hroro no pazneny
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5 IOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo 4acos JAara usydeHus IJIEKTPOHHbIE
Ne uugposbie
Tema ypoka
n/m Beero Konrpoabn | Ilpaktudyeck | Ilian ®dakr | o0pasoBaTeib Hble
ple padoThl | He padoThI pecypchl
. bubnmoreka [IOK
[TpenmeTt opraHMYecKOl XUMHH, _
< https://urok.apk
1 e€ BOBHUKHOBEHHE, Pa3BUTHE U 1 03.09 0.1u/
3HAUCHUC pro.
Teopust cTpoeHus bu6amnoreka [IOK
OpraHUYeCKUX COeTUHEHUN A. https://urok.apk
2 . 1 10.09
M. bytneposa, €€ OCHOBHbIE pro.ru/
TIOJIOKCHHS
[IpencraBnenue o bu6anoreka IIOK
KJ1accu(UKAIUU OPraHUYECKUX https://urok.apk
3 BemecTB. Homenknarypa 1 16.09 pro.ru/
(cucremaTuueckas) u
TPUBHAIILHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 CraproBasi JHATHOCTHKA
1 24.09
(KonTpoabnas padora Nel) 1
AJIKaHBI: COCTaB U CTPOCHHUE, bubnuoteka [IOK
5 TOMOJIOTHYECKHUH psasl. MeTaH u 1 01.10 https://urok.apk
ATaH — TPOCTEHTITHE ' pro.ru/
MPEJICTABUTEIIN AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 08.10 bubnmoreka



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

CBOMCTBa [HOK
https://urok.apk
pro.ru/
bu6anorexa [IOK

OTHIIEH U NPOIHIIEH — _

. https://urok.apk
7 MPOCTEUIIINE TPEICTABUTEIIN 15.10 0.1u/

AJIKEHOB Pro.fu

IIpakTnueckasi pad6ora Ne 1. BH6H_HOTeKa HOK
https://urok.apk

8 «ITonmydyeHue sTuneHa u 22.10 0.1u/

M3yYEHUE eT0 CBOMCTBY Rro.0

Ankanuensl. byraguen-1,3 u bu6anoreka [JOK

MeTuioyTaaueH-1,3. https://urok.apk

9 05.11

[TomyuyeHne CHHTETUUECKOTO pro.ru/

Kay4dyKa U PE3WHBI

AJIKMHBI: COCTaB U bu6anoreka [IOK

0COOCHHOCTH CTPOCHMUS, https://urok.apk

10 TOMOJIOTHYCCKUN P, 12.11 pro.ru/

AlIETUIIEH — NPOCTEHIITNIA

MPEACTAaBUTEIb AIKMHOB
bu6nmoreka [IOK

11 Brruucienus o ypaBHEHHUIO 1911 https://urok.apk

XUMHYECKOU PEaKIINu ' pro.ru/

bu6anoreka [IOK
12 Apenbi: 6€H30J1 ¥ TOITYOI. 26.11 https://urok.apk

TOKCUYHOCTh ApPEHOB

pro.ru/
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I'ereTnueckas cBA3b
YIJIEBOIOPOIOB,

bu6anoreka [IOK
https://urok.apk

13 03.12
MIPUHAIICKAIINX K PA3THIHBIM pro.ru/
KJlaccam
[IpuponHbIE HCTOYHUKHU bubamnorexa [IOK
YIJIEBOIOPOJIOB: IPUPOTHBIN https://urok.apk
14 ra3 u NomyTHbIe HETSIHbIE 10.12 pro.ru/
ra3bl, HEQTh ¥ MPOIAYKTHI €€
nepepaboTKu
[IpupoiHbIE HCTOYHUKH bu6amnoreka [IOK
YIJIEBOIOPO/IOB: IPUPOTHBIN https://urok.apk
15 ra3 " MoInyTHbIC HeTSIHBIC 17.12 pro.ru/
ra3bl, HeTh U MPOAYKTHI €€
nepepaboTKu
16 MHoOroaToMHbBIE CITUPTHI: 94.12
ATUJICHTJIMKOJb U TIIULEPUH
Kontposbnas padora Ne2 BH6H_HOTeKa LHOK
https://urok.apk
17 no paszieny 14.01 —
«¥YT1/1eBoA0pOAbD) Pro-fit
[IpenenpHbIE OTHOATOMHBIE bu6nmoreka [IOK
CIIUPTHI: METAHOJ U STAHOJL. https://urok.apk
18 21.01
Bonoponnas cBsi3b pro.ru/
' bu6anoreka [IOK
DeHOoIT: CTPOCHHUE MOJIEKYIIBI, _
https://urok.apk
19 (bu3HYeCcKre 1 XUMUYECKUE 28.01
pro.ru/

CBOWCTBA, MPUMEHEHUE
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bu6anoreka [IOK

Anpreruabl: GopMaIbIeruI 1 https://urok.apk
20 04.02
alneTalbaerua. ALETOH pro.ru/
bu6anorexa [IOK
OmHOOCHOBHBIC TIPE/ICTBHBIC https://urok apk
21 KapOOHOBBIE KUCIIOTHI: 11.02 0 rl.J / '
MypaBbHHAs U YKCYCHasI 201
IIpakTuyeckasi padbora Ne 2. BH6H_HOTeKa LIOK
. . https://urok.apk
22 «CBolCTBa pacTBOpa YKCYCHOU 18.02 0.1u/
KHCJIOTBI pro.ru
bu6anoreka [IOK
CreapuHOBas U OJICHHOBAS _
https://urok.apk
23 KHUCJIOTHI, KaK MPeICTaBUTEIH 25.02 0.1u/
BBICIIINX KAPOOHOBBIX KUCJIOT 2O
bubnuoteka [IOK
Mpb11a KaK COJIM BBICIIMX https://urok.apk
24 KapOOHOBBIX KHCIIOT, UX 04.03 0 rl'J / '
MOIOIIIEE JeUCTBHUE O
bu6nmoreka [IOK
o5 Pemrenne pacueTHBIX 3a1a4 11.03 https://urok.apk
pro.ru/
Crnosxxublie 23GUpHI KaK bubnuoreka [IOK
MIPOU3BOIHBIE KAPOOHOBBIX https://urok.apk
26 18.03
KUCIIOT. [ Mapoin3 CI0KHBIX pro.ru/

a¢upoB. Kupsl: runposnus,
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MIpUMEHEHUE, OMOIOTUYECKas]
POJIb KUPOB

VYTIIEBOIBI: COCTAB, bubmmoreka [IOK
57 kinaccudukaiys. Baxueitmme 01.04 https://urok.apk
MPEICTAaBUTEIIN: TIII0K03a, ' pro.ru/
bpykTo3a, caxaposa
bu6anoreka [IOK
28 Kpaxmai u nesumrosnos3a Kkak 08.04 https://urok.apk
MPUPOJIHBIC TOJIUMEPHI pro.ru/
Kountposbnast padora Ne3 o
29 | PAUCTY 15.04
«Kucnopoacoaepxanue
OpraHuvecKHe coeTHHEHHD)
bu6anoreka IIOK
30 AMUHBI: METHJIAMUAH U aHWINH 22.04 https:/furok.apk
pro.ru/
AMUHOKHCIIOTHI KaK but6mmoreka [IOK
31 am(poTepHbIE OPraHUYECKUE 29,04 https://urok.apk
COEIUHEHNS, UX OMOIOTNUECKOE ' pro.ru/
3HayeHwue. [lentunasl. benku xak
HPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COETUHEHHUS
bu6anoreka [IOK
OCHOBHBIE  ITOHSATHSA httos://urok apk
32 XUMUH 06.05 —
BBICOKOMOJIEKYJIIPHBIX Pro.fu/

COEeIUHEHUN
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33

OCHOBHEIC MECTOJbI CHHTC3a

13.05

bubiauoreka

BBICOKOMOJIEKYJIS PHBIX 13.05 [TOKhttps://urok.apk
coequuenuii. [macTmaccsl, pro.ru/
Kay4yKH, BOJIOKHA
[IpomexyTouHas aTTecTanus. bubamnoreka [IOK
KonTponpHnas pabora :

34 Tp p 1 20.05 https://urok.apk

pro.ru/
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOIT'PAMME
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11 KJIACC

K JlaTa usy4yeHus DJ1eKTPOHHbIE
0JIUYECTBO YACOB
Ne uugposbie
Tema ypoka
n/n Beero Kontpoabn | IIpakTHyeck Ilnan @akr  00pa3oBaTelib HbIe
ble padoThl | He padoThI pecypchl
1 XUMUUECKUH DJIEMEHT. ATOM. bu6anoreka [IOK
* (CocraB aToMa, U30TOIIHI. : : :
1 04.09 https://urok.apk pro.ru/
5 [Tepuonuueckuii 3aKOH u bubnuoteka [IOK
* [epuommueckas cucTeMa 1 11.09 https://urok.apk pro.ru/
XUMUYECKUX niemeHToB . H. '
MenaeneeBa B CBETE YUYEHHUS U
CTPOCHHUE aToOMa
3. /InarHocrumyeckas 1 bubnuoteka [IOK
KOHTpOJbHAasi padoTa Nel https://urok.apk pro.ru/
BXO/IHasl KOHTPOJIbHAs paboTa
4, Ctpoenue BemecTBa. Bunabl u 1 25.09 Bu6muorekxa [TOK
MEXaHU3MBbI 00pa30BaHMsI https://urok.apk pro.ru/
XUMHUYECKOM CBsI3U. Bomoponnas
XUMHUYECKas CBA3b.
5. BemrecTBa MOJEKYISIPHOTO U 1 02.10 bubnorexa [TOK
HCMOJICKYJISIPHOI'O CTPOCHHUSI. https://urok.apk pro.ru/
THUnbl KPUCTAIINYECKAX
pemETOK
6. JlucrepcHbIe CHCTEMBI 1 09.10 bubnnorexa [IOK

https://urok.apk pro.ru/
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3alUTHl OT KOPPO3UHU.

7. | Knaccudukarus 16.10 bubaurorexa [JOK
HeopraH https://urok.apk pro.ru/
WYCCKUX
coenunenuil. Knaccudpukanms
XUMHUYECKUX PEAKIUN
8. [CkopocTh XUMHYECKHUX 23.10 Bbubmumoreka [TOK
peakuuu https://urok.apk pro.ru/
9. [Mpak. padora Nel Biusinue 06.11
pa3IMYHbBIX (PaKTOPOB Ha
CKOPOCTh XMMHUYECKOU peaKIiu
10. XuMuH4YecKoe paBHOBECHE U 13.11 bubnuoreka [IOK
CIIOCOOBI €ro CMeLIeH s https://urok.apk pro.ru/
11. DnekrponurHyueckas 20.11 Bbubmmoreka [TOK
auccoupanus. BonopoaHsii https://urok.apk pro.ru/
noka3zareinb (pH) pactBopa
12. OxucaurtenbHO- 27.11 Bbu6muoreka [TOK
BOCCTAHOBUTEJIbHBIC peaKIIuH. https://urok.apk pro.ru/
DNEKTPOIIN3.
13. |KonTposabHas paGora Ne2 3a 1 04.12
MOJIYTOJTUE.
14. Meramibl. CrimaBbl METAIIJIOB. 11.12 bubmuorexa [JOK
https://urok.apk pro.ru/
15. OO6mmme crmocoOsl MOTyUCHUS 18.12 Bu6nuoteka [IOK
METaJlJIOB. https://urok.apk pro.ru/
16. | Kopposus metamioB. CriocoObl 25.12 bubnnorexa [TOK

https://urok.apk pro.ru/
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17.

OO61ast XxapakTepuCcTHKa
METaJJIOB TJIABHBIX MOJArPYII
(IA-rpymma, ITA- rpymnma)
[Teprnoanuueckol CUCTEMBI
XUMHYECKUX JIEMEHTOB.
ATIOMUHU.

15.01

bu6anoreka [IOK
https://urok.apk pro.ru/

18.

OO611ast XxapakTeprCTHKA
METaJJIOB MOOOYHBIX MOATPYIII
(b-rpynm) [Tepuoaunueckoit
CUCTEMBI XUMUYICCKUX
AIIEMEHTOB: M€Jlb, LINHK, XPOM,
KEJe30

22.01

bu6anoreka [IOK
https://urok.apk pro.ru/

19.

IIpakTuuyeckas padora

Ne 2. Pemienne
AKCTIEPUMEHTATBHBIX 337124 110
TeMe «MeTajuibly.

29.01

20.

Hewmetanmsl. Ilomoxenue
HemeTtauioB B [lepuonnyeckon
CHUCTEME XMMHUYECKHUX DJIEMECHTOB
JI.11. MenpneneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

05.02

bub6mmoreka [IOK
https://urok.apk pro.ru/

21.

Bceepoccuiickasi npoBepoYHast
padora

12.02

22.

XMMHUUYECKHUE CBOMCTBA
BAYKHEUIINX HEMETAJLIOB

19.02

bu6anoreka [IOK
https://urok.apk pro.ru/

23.

OKCHIIBEI HEMETAJJIOB.

26.02

bu6anoreka [IOK
https://urok.apk pro.ru/
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24. Kucnoponacoaepxamiue KUCIOThI 05.03 bu6mmoreka [TOK

https://urok.apk pro.ru/

25. Bopopomausie COCIMHEHUS 12.03 Bbu6mumoreka [TOK
HECMCTAJLIIOB. https://urok.apk pro.ru/

26. | IlpakTHyeckasi padora 19.03

Ne 3. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a71a4 110
TeMe «Hemertammbiy.

27. |PacuérHble 3a1aun: 02.04 bu6nunoreka IJOK

https://urok.apk pro.ru/

28. KontpoabHas padora Ne3 o 09.04
Teme: «MeTasIbl U HeMETaJUTbI»

29. Heoprannueckue u OpraHM4ecKue 16.04 Bu6muoreka [TOK
KHCJIOTBI, OCHOBaHUS U https://urok.apk pro.ru/
aMdoTepHbIe COeTUHEHUS

30. [enermyeckas cBI3b 23.04 bu6anoreka IIOK
HEOPraHUYECKUX U OPraHUYECKUX https://urok.apk pro.ru/
BEILIECTB

31. [Ponp xumuu B oOecrieueHuu 30.04 bubnnorexa [TOK
BKOJIOTHYECKOW, IHEPTETUUECKOU https://urok.apk pro.ru/
M IIAIIEBON 0€30ITIaCHOCTH,
pa3BUTUH METUIIMHEI.

32. |llpeacraBnenwst 00  oOmuUx 07.05 bubnunorexa [IOK

Hay9IHBIX MPUHITATIAX
MIPOMBIIIIICHHOTO MOJTy4YCHUS
Ba)KHEUIITNX BEIIIECTB (Ha

npuMepax IIPOU3BOJICTBA

https://urok.apk pro.ru/
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aMMHAKAa, CEPHOU  KHUCIIOTHI,
METaHOJIa).

33. |YenoBek B MHUpE BEIIECTB, 1 14.05 Bu6nuoteka [IOK
MATepuanoB M XHMHUECKHX https://urok.apk pro.ru/
PEaKIuii: XUMHS U 3I0POBbE

34. | ArTorosas KOHTPOJIbHAA 1 21.05
padora Ned
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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JIUCT KOPPEKTUPOBKHU PABOYEN TPOT'PAMMOBI
B paGouyro nporpaMmy BHOCSTCS CIAEAYIOIIUE U3MEHEHUS:
OcHoBaHu4:
e [JloctranoBnenue:

ITpukas:

Ne Hara Tema ypoka Kon-BoyacoB | [IpuumnbI Cnoco0 KOppEeKTUPOBKH
ypoka | [lman | dakt [Iman | @akT | KOPPEKTUPOBKU




6. YYHEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YUEHUKA

» Xumus / T'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»
» Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AKuinoHepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

1C: Ypok - 6ubinoTeka HHTEPAaKTUBHBIX MAaTEPHUAJIOB.
https://urok.1c.ru/library/biology/biologiya_10_klass eorl 0/

MU DOPOBBIE OBPA30BATEJIBHBIE PECYPCHI U1 PECYPCBI CETH
HUHTEPHET

Ownnaiix - mkonaa @oKCBOPA
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F

bubmnoreka ITOK https://urok.apkpro.ru/

Cnam I'A https://bio-ege.sdamagia.ru/
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