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HHOACHUTEJIBHASA 3AIIMCKA

MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMUH Ha YpPOBHE CpelHero ooumiero obOpa3oBaHMsa pa3zpaboTaHa Ha
ocHoBe PenepasibHOrO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O0 ob6pasoBanuu B Poccuiickoit
®Denepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHHs (eaepalbHOW 00pa3oBaTeiNbHON MPOrpamMMbl
cpeanero obmero oopazoBanus (POII COO), npeacrasieHHbIx B DeneparbHOM TOCYIapCTBEHHOM
oOpaszoBatensHOM cranaapre COO, c¢ yuérom Konnenuuu mnpernojaBaHus y4yeOHOro mpeamMera
«Xumusa» B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoii denepannu, pealnsyronux OCHOBHBIE
oOpa3oBaTeNnbHbIE MPOTPaMMbl, U OCHOBHBIX MNOJOXEeHUH «CTpareruu pa3BUTHS BOCIMTAHHS B
Poccutiickoit @eaepannu Ha niepuoa a0 2025 rona» (Pacnopsikenue [lpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TTOIXO/I0B K pa3pabOTKe MPOrpaMMBbl 110 XUMHUHU, K ONIPEICTICHUIO OOIIEH CTpaTerun
00yuyeHHs, BOCHUTAHUS U Pa3BUTHs 00yYaroIUXCcs CPeACTBAMH y4yeOHOro mpeaMera «XUMUsD A
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMIM KoHUenTyaidbHble nosoxenus GI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JeH, COAEp)KaHUs, pe3yJbTaToB OOy4deHHs U TpeOOBaHUN K YpPOBHIO
MOJITOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHe, IMOJy4yaeMoOe  BBIMTYCKHHKaMH  0011eo0pa3zoBaTeabHOM
OpraHM3aliy, SBISETCS HEOTHEMJIEMOM YacThio MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEpPIIAIOLIIM
ATAINOM peaju3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYIINX
LEJIOCTHONH CHCTEME XUMHYECKOro O00pa3oBaHMA. DTH LEHHOCTH KacaloTcs MO3HAHMS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YENOBEKa, a TAaKkKe 3KOJIOTMYECKH
000CHOBAHHOTO OTHOULICHHSI K CBOEMY 3/0pOBbIO U NMPHUPOAHOM cpene. Peanmusyercss xumuueckoe
oOpa3oBaHue OOyyalOIIMXCs Ha YpOBHE CpPEJHEro oO0IIero oOpa3oBaHMs CpPEACTBAaMH Yy4eOHOTO
npeaMera «XUMHs», CoAepkKaHUe U MOCTPOCHHE KOTOPOTo ONpeAesieHbl B MPOrpaMMe MO0 XUMHUU C
yu€ToM crneur(uKd HAyKH XUMMH, e€ 3HaYeHUs B MO3HAHWU HPUPOABI M B MAaTEPUANBHOM >KU3HU
oOmiecTBa, a Takke C Y4ETOM OOIIMX Iiesied W MPUHIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpeIHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT 0coOYyI0 pojb B COBPEMEHHOI
IIUBUIIM3AIMHM, B CO3JaHMM HOBOI 0a3pl MaTepHajabHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PAllMOHATILHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHUE 1IJIOCTHOTO MpEACTaBIECHUS 00
OKpY’KaloIIeM MHUpEe Kak O eIMHCTBE MPUPOABI M YeJOBEKa, KOTopoe (OpMHUpPYETCs B XUMHHU Ha
OCHOBE MMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXTY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHHUSL.

TecHO B3auMOJIEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMHU, XUMUS CTajla HEOThEMIIEMOI
Y4aCThI0 MUPOBOM KYJIBTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPYJa M KU3HU KaXKIO0ro dieHa
obuiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa cCO3uaTeibHas, KaKk HayKa BBICOKMX TEXHOJOTHM
HarpaBjieHa Ha pelIeHue TI00albHbIX MPo0JIeM YCTOMYMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOH,
HHEPreTUYECKO, MUIIEBOM, IKOJIOIHYECKO 0€30MacCHOCTH M OXPaHbl 310POBbSL.

B coorBercTBMM ¢ OOMmIMMH LENIMH M NPUHLMIIAMH CpEAHEro oOIiiero oOpa3oBaHUs
conepkanue npenMera «Xumus» (10-11 xmaccel, 0a30BbIil YPOBEHb M3Y4YEHHS]) OPHUEHTHPOBAHO
INPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO IOJATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO UM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIHEIIHOTO BKIIOUYEHUS B JKHU3Hb COLIMyMa,
NPOIOJDKEHUsI 00pPa30BaHUs B Pa3IMYHbBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocraBnsirolmiuMu mpeaMeTa « XUMHUs» SBISIOTCS 6a30Bble Kypehl — « OpraHuyeckast XuMus»
u «OO0m1as u HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPXKAaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHMUU [0 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHUU U3
oOrmiell XUMUM) U OpraHudeckoid XuMun. GopMHUpPOBaHUE TAaHHOM CHCTEMbI 3HAHUHN NMPHU U3YYEHUHU
npeaMeTa o0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOI000pasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB M TEOPHIA XMUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranuueckas XxuMusa» U «O0Ias 1 HeopraHuyeckas
XUMUSD» cpopMUpOBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTO IMOJAXO0Ja K U3YyYCHHIO
yueOHOro Mmatepuana U OOyCIIOBJI€Ha HCTOPHUYECKM OOOCHOBAaHHBIM pAa3BUTHEM 3HAaHUN Ha
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ONpeNIeEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHWYecKOW XUMHUHU BEIIECTBa
paccMaTpUBAIOTCAd HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOEHUS OPraHWYECKUX COCIMHEHUH, a
TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTABIECHUNA O CTPOCHHUM BEIECTB.
Ceenenust 00 M3y4aeMbIX B Kypc€ BEIIECTBaX JAIOTCA B PA3BUTHH — OT YTJIEBOJOPOJIOB JO
CIIOKHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHUH. B Kypce OpraHndeckol XHMHU MOTYYaroT
pazBuTHE C(POpPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS IEPBOHAYAIHHBIC
MPEJICTABICHUS O XMUMHYECKON CBsI3M, KIACCU(PUKAIMOHHBIX IMPH3HAKAX BEIIECTB, 3aBUCHMOCTH
CBONCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKON PEaKLIUN.

[Ton HOBBIM yTriOM 3peHHS B MpeaMere «XuUMUus» 0a30BOr0 YPOBHS pacCMaTpHUBACTCS
W3YYEHHbII Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUS TEOPETUYECKUH MaTepuanl U
(aKTOIOTUYECKHE CBEJCHHS O BEIIEeCTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mass ¥ HeoOpraHW4YecKass XUMHUS» OOYYArOIIUMCSl TIPEIOCTABISETCS BO3MOKHOCTH OCO3HATh
3HaYEHUE MEePHOJUIECKOTr0 3aKOHA C OOMIETEOPETUIECKIX U METOIOJIOTHYECKUX MO3UINH, TITy0Ke
MOHATH UCTOPUIECKOE M3MEHEHHE (YHKIIMA ATOTO 3aKOHA — OT 0000IIArOIIeH 10 OOBSICHSIONEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucteMa 3HaHMI O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M
MPUMEHEHUH, a TAKXKE€ O XMMUYECKUX PEAKIUAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsieTcss B kKypcax 10 w11  kimaccoB  3JeMEHTaMU  COJIEpXKaHUS, HMEIOIUMHA
KyJIbTYPOJIOTHUECKUA U TPHUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHIO
B3aUMOCBSI3M XHMHHM C JPYTMMH HayKaMH, pacKphIBaloT €€ poib B IIO3HABATEIBHOU U
MPAKTHYECKON JESITeTbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpYECTBa B OOJACTH TCOPHUU W TMPAKTUUCCKUX MPHIOKEHUN XHMHH, TTOMOTAIOT BBITYCKHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHUMUEH,
KPUTUYECKH OCMBICIIMBATh WHGOPMAIMIO W MPUMEHATh €€ JUIsl TOTOJTHCHHS 3HAHWUW, PEIICHHS
MHTEJUIEKTYAJIbHBIX M SKCHEPUMEHTAJIbHBIX MCCIIEOBATENbCKUX 3a1ad. B 1enoMm copaepxaHue
y4eOHOro mpeamera «XUMHUS» JAHHOTO YPOBHSI M3Y4YEHUS OPHEHTHPOBAHO Ha (HOPMHUPOBAHHE Y
00y4JarmnXcsi MUPOBO33PEHUYECKOW OCHOBBI N7l MOHMMAaHUA (PUIOCOPCKUX HAEH, TaKuX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTaHMYECKOTO M OPTaHMYECKOro MHpa, OOYCIOBJICHHOCTH CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, MO3HABAEMOCTh MPUPOJHBIX SABICHUM MyTEM SKCIEPUMEHTA U
pEeIIeHUs] TMPOTHBOPEYUH MEXKIy HOBBIMH (aKTaMHU M TEOPETHYCCKUMU TMPEINOCHUIKAMH,
OCO3HAHHE PO XMMHH B PEIICHUHM SKOJOTHUYECKHX MpoOIeM, a Takke MpoOieM cOepeKeHHS
OYHEPTETUYECKUX PECYPCOB, CHIPHS, CO3/IaHUSI HOBBIX TEXHOJIOTHI M MaTepUasIOB.

B mutane penieHus 3aad BOCIIUTAHUS, Pa3BUTHS U COIMATN3AINN O0YYAIOIINXCS PUHATHIC
MpOrpaMMOM 10 XHUMHH TIOAXOABI K OMPEICICHUIO COJACpPX)AHUS UM TOCTPOCHHS TpeaMeTa
peIycMaTpuBalOT (OPMUPOBAHHE YHUBEPCATBHBIX YYEOHBIX JEHCTBUI, UMeEIONMX 0a30Boe
3HAUCHUE JIJIS1 PA3IMYHBIX BUJIOB JICSITEIBHOCTHU: PEIICHUs MpobIieM, MOUCKa, aHalIn3a U 00padoOTKH
uHpOpMaIlMU, HEOOXOIUMBIX i MPUOOPETEHHS OMbITa MPAKTHYECKOH M HCCIIeI0BATEIbCKON
JIeSTeTLHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TIO3HAHWN XUMUH.

B mpakTtuke mpenogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl, Tak U
Ha YpPOBHE CpeIHEro 001ero oOpa3oBaHMs, TIPH OMPEICICHUU COACPKATEILHON XapaKTEPUCTHKN
Hejaeil u3y4yeHuss TIpeaMeTa HaIpaBJICHUEM IEPBOCTENEHHOM 3HAUYMMOCTH  TPAAUIIMOHHO
npu3Haércs  (GopMUpOBaHME OCHOB XHMMHYECKOM HayKd Kak o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOU JEATEIbHOCTH YEIOBEKa U KaK OJHOTO U3 KOMIOHEHTOB MHPOBOM
KyJbTypbl. C METOAUYECKOM TOYKH 3pPEHUsS TAKOHW MOAXOJ K OINPEACICHUIO IEeNeHd N3y4YeHHUs
MpeIMETa SIBJSIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO NTaHHOW TOYKE 3pEHHUS TJABHBIMU IEISIMH HM3YyYCHHsI TpeaMeTra «XHMHsS» Ha
6azoBoM ypoBHe (10 —11 xi1.) ssBASIOTCS:

dbopMHpOBaHHE CHUCTEMBl XHMHYECKHUX 3HAHUH KaK BaXHEHIIEW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOW JIekKaT KIIOUEBbIC TMOHATHUA,
dbyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMaHUE
CYIIIHOCTHU JIOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C UCTOPHEH UX
Pa3BUTHS U CTAaHOBJICHHSI,;



dbopMupOBaHHE U pPa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAaX IO3HAHWS BEIIECTB W
XUMHUYECKHX PEaKIUii, HEOOXOJMMBIX JUIS TPHOOPETCHHS] YMEHHUW OpPHUEHTHUPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJEC, B MPAKTUYCCKON U TIOBCETHEBHOM
KHU3HU,

pa3BUTHE YMEHUN U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U OOBSICHEHUEM
XUMUYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TPAaBIIT 0€30MTaCHOTO OOpaIeHUs C BEIECTBAMH.

Hapsiny ¢ ostum, comepxkaTenpHas XapaKTepUCTUKA LeJel W 3aJad W3Y4deHHs MpeaMeTa B
porpaMmMme 0 XHMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMHU IMPUOPUTETAMH B
CUCTeMe cpenHero obmero oopasoBanus. CerogHs B MPENOJaBaHUM XMMHU B OOJBIICH CTEHCHH
oTIa€TCs MPEANOYTCHHIE MPAKTUICCKOW KOMITOHCHTE COJIepKaHMsI O0YUYCHHSI, OPHCHTHPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30BaTeNbHOM OpraHU3aIlliy, BIAJICIONIET0 He HAOOPOM 3HAHUM,
a (YHKIIMOHAIBHOH T'PAMOTHOCTBIO, TO €CTh CIOCO0aMH M YMCHHSIMH AKTHBHOTO ITOYYCHHS
3HAHUW Y IPUMEHEHUS UX B PEAIbHOM JKU3HU ISl PEIICHUS TPAKTHUSCKUX 3a7ad.

B cB3M ¢ O3TUM Npu H3YYCHUHM TMpeaMera «XHMHS» JOMUHHUPYIOIICe 3HAuYCHUE
MPUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

aJanTamnus o0yJaronuxcsl K yCIOBUSAM JUHAMHYHO PAa3BUBAIOIIETOCS MHpa, POPMHUPOBAHUE
WHTEIJICKTYalbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCILHOMY TPUHATHIO TPAMOTHBIX PEIMICHHH B KOHKPETHBIX JKU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMmupoBaHUe Yy OOYYArONIMXCS KITFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIHH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE NJIS PA3IMYHBIX BHUJIOB ACSITENBLHOCTU: PEIICHHUS MpoOIeM,
MOWCKa, aHalnM3a W O00paboTKM WH(POpMAIMKM, HEOOXOIWMBIX JJII TPUOOPETCHHsI OTBITa
JESTEIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE€ MECTO B TMO3HAHWU XMMHH, a TaKXKe M OLEHKU C
TTO3UIIMH SKOJIOTHIECKON 0€30TaCHOCTH XapaKTepa BIMSHUSA BEIICCTB M XUMHUICCKUX MPOIIECCOB Ha
OpTraHM3M YeJIOBEKa U MPUPOAHYIO CPENLY;

pa3BHUTHE IMO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYATBHBIX M TBOPYECKHX CIIOCOOHOCTEH
00ydJarmuxcsi: CIIOCOOHOCTH CaMOCTOSITENIBbHO MPUOOpEeTaTh HOBBIE 3HAHMS 1O XHMHU B
COOTBETCTBUHU C >KH3HCHHBIMHU ITOTPEOHOCTSMH, WCIIOB30BaTh COBPEMEHHBbIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIONCKA U aHaju3a y4eOHOW M HAay4YHO-TIOMYyJSIpHOW HMH(POPMAIMH XUMHYECKOTO
COJICPIKAHUS;

dbopMupOBaHUE U pa3BUTHE y OO0YUAIOUINXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
HaOJTIOIATEIILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBhIe 0COOCHHO HEOOXOUMBI, B YaCTHOCTH,
MIpY IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAHUE Y O0YYArOIIUXCsl YOSIKIEHHOCTH B TYMaHUCTHYSCKON HANPABICHHOCTH XUMUH,
e€ BaXKHOH pOJNM B PEHICHUH TJIOO0AIBHBIX MPOOJIEM pPAIMOHAIBHOTO MPUPOIOTOIH30BAHMUS,
TIOTIOJTHCHUST DHEPTCTHYECKUX PECYPCOB W COXPAHEHUS TNPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEpeKHOTO OTHOIICHHS K MPHUPOJC U CBOEMY 3J0POBBIO, a TaKKe MPHOOpETESHUS
OTIBITa WCIIOJIB30BAHUS TIOJYUSHHBIX 3HAHWUHU IS NMPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3aHHBIX C XHUMHUYECKUMU SBICHUSIMH.

B yuebGHOM mmaHe cpemnero obmiero oOpa3oBaHUS TpeaAMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 001acT «EcTecTBeHHO-HAYUHBIEC TPEAMETHIY.

OO01Iee 9MCIIO YacoB, OTBEIEHHBIX JUIS M3YYCHHUS XWMHH, Ha 0a30BOM YPOBHE CpEIHETO
obmiero oOpa3oBanus, coctapiseT 68 yacos: B 10 kmacce — 34 yaca (1 gac B Heneno), B 11 kiacce —
34 gaca (1 gac B HezemIO).



COAEPXAHUE OBYUYEHMSI
10 KJTACC

OPI'TAHNYECKAS XMW

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHH

[Ipeamer opraHuyeckod XUMHHM: €€ BO3HMKHOBEHHE, pa3BUTUE M  3HAUYCHUE
B MOJYYCHUU HOBBIX BEIIECTB M MaTepuajioB. Teopus CTPOCHUS OPTaHUYECKHX COCTUHEHUN A.
M. BytnepoBa, e€ ocHoBHbIe ToNOXeHUs. CTpyKTypHbIE (GOPMYIIBI OPTaHUYECKUX BEIIECTB.
["'omonorusi, nzoMepus. XUMHUECKas CBSI3b B OPTAHMUECKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC
CBSI3H.

[IpencraBnenne o KiraccUpUKANK OPraHUIECKUX BemiecTB. HoMeHKkIaTypa opraHndecKux
COCIMHEHUH (cucTeMaTHdecKasl) U TPUBUAIBHBIC Ha3BaHUSI BAKHEHIINX TPEICTaBUTENCH KIIACCOB
OpTraHUYECKHUX BEIIECTB.

OKCIEPUMEHTANbHBIE METO/bl M3YYECHHS BEIIECTB M WX TPEBPAIICHUN: O3HAKOMIIEHHE C
oOpasmamMu OpraHWYeCcKHX BEIIECTB W MaTepuajaMd Ha WX OCHOBE, MOJCITUPOBAHUE MOJICKYJI
OpPTaHMYECKUX BEIECTB, HAOIIOICHNE U OMKMCAHNE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpTraHWYECKUX BEIIECTB MPU HarpeBaHWH (IJIaBJieHHUEe, OOyTJIMBAHKIE W TOPECHHUE).

Yr1eBo1opoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHMUYECKUH psn. MeraH M 3TaH — mpocTeiiine
MPEJICTAaBUTENIN ANKAHOB: (PU3MUECKHe U XUMUYECKHEe CBOMCTBA (PEaKIMu 3aMEIICHUs U TOPEHus),
HaXOXKJIEHHE B MPUPO/IE, TIOJYICHHE U IPUMCHECHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUH psijl. DTUJIEH U MPONWIEH — MPOCTEHIINe
MPEJACTABUTEIM aJKCHOB: (U3MYECKHe W XUMHUYECKHE CBOWCTBA (pEakiWH THUAPUPOBAHUSA,
raJIOTeHUPOBAHMUS, THIPATAIIUY, OKUCIICHUS U TIOJIMMEPHU3allnH ), TOTyYCHHE U IPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 u merwnOytamueH-1,3: cTpoeHHE, BaXHEHIINE XHMHYECKHE
CBOIiCcTBa (peakius noaumepusanuu). [lodyyeHrne CHHTETHYeCKOTO KaydyKa U Pe3UHBbI.

ANKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKUM psA. AUETWIeH —
MPOCTEHININI MPEICTaBUTENh AIKMHOB: COCTaB, CTPOCHHUE, (U3MYECKHUE U XMMHUYECKHE CBOMCTBa
(peakiuu THIPUPOBAHMS, TaJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTyUYCHUE U IPUMEHEHNE.

Apenbl. benson: cocTtaB, cTpoeHHe, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TraJOTEHUPOBAHUS W HHUTPOBAHWA), TOJYyYCHHE W TIpUMeHeHue. Toryon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue c80UCMBA (PeaKyuu 2an02eHUPOSAHUs U HUMPOBAHUS), NOJYYeHUue U
npumeHneHnue. TOKCUIHOCTh apEHOB. 'enetnueckass  CBsS3b  MEXKIY  YIJIEBOJOPOJIAMH,
MPUHAAJICKAITUMEI K Pa3IMYHbIM KJlaccam.

[IpupoaHbie MCTOYHHMKH YTJIEBOAOPOMOB. [IpupomHbplii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedts u €€ mpoucxoxaenue. Crocodsl nepepaboTku HEDTH: TepEeroHka, KPeKUHT (TEPMUUYECKUH,
KaTaIuTHYECKui ), muponu3. [IpoaykTsl mepepaboTku HePTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBII yToJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOAbl M3YYECHHUS BEISCTB W WX IPEBPAICHHI: O3HAKOMIIEHUE C
oOpa3iamMu TIacTMacc, KaydykoB U pe3uHbl, kolutekiuu «Hedtb» u «Yromb», MoaenupoBaHue
MOJICKYJI ~ YTJICBOJIOPOJOB ¥  TaJOTCHONMPOU3BOAHBIX, MPOBEICHUE NPAKTUICCKON  PabOTHI:
MOJIyYeHHUE ITUIICHA U U3YUYEHUE €ro CBOMCTB.

PacuérHple 3aga4n.

Boluricnenuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIHYECTBA
MCXOJIHOTO BEIECTBA WM MPOIYKTa PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO
13 UCXOJHBIX BEUIECTB MM MPOLYKTOB PEAKIUN).

Kucnopoacoaep:airie opraHi4ecKue COeTMHEHUS

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. MeETaHON U OSTaHON: CTpOeHUe, (UIUYECKUE U
XUMUYECKHE CBOMCTBA (peakluud C AKTUBHBIMH METAJUIaMH, TajJOT€HOBOJOPOJIaMH, TOPCHHE),
npuMeHeHue. BoopoHbie cBs3M MEXAy MOJIEKYJIaMHu COUPTOB. JlelicTBHe MeTaHoJIa U 3TaHOJa Ha
OpraHu3M YEeJIOBEKA.

MHOroaTOMHBIE CIHUPTHL. DTUICHTIUKONb W TJIUIEPUH: CTpOeHUe, (U3NYECKUEe U
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBUE CO IICIOYHBIMH METAJJIaMH, Ka4eCTBEHHAs PEaKius Ha
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MHOr0OaTOMHbIE CHUpThI). JlelicTBue Ha opraHu3sM uesjoBeka. [IpumeHeHMe TIiMLEpUHA U
STUJICHTJIUKOJISL.

@eHouI: CTpOeHHE MOJIEKYJbI, (PU3NYecKue U XUMUYECKue cBoiicTBa. TOKCMYHOCTH (heHoa.
[Tpumenenue denomna.

Anpnerunpl U kemoHvl. DopManbierus, aueTadbAerHA:  CTpPOCHUE, (U3UYECKUue U
XUMHYECKHE CBOMCTBA (peaklMHd OKHCICHHMS M BOCCTAaHOBJIEHHUS, KayeCTBEHHBIC pEaKIIHH),
[IOJTyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAas W YKCyCHasi KHCIJIOTBHI:
CTpoeHue, pU3NUecKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, 0oOIIME IS Kilacca KUCIOT, PEaKIHs
sTepuuKannn), TMOodydeHue U npuMeHeHue. CTeapuHOBass M OJIGMHOBAas KHUCIOTBHI Kak
NPEeJCTaBUTENIN BBICIINX KapOOHOBBIX KMCIIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, X
MoIoIIee IEUCTBHE.

CrnoxHble pHUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIIOT. ['MIPONM3 CIOXHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosnorudeckas poipb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yrieBoJoB (MOHO-, M- U MOJIHMCAaXapubl). roko3a —
NpoCcTeHIINi MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (U3UYECKHEe U XUMHYECKHE
cBoiicTBa (B3auMojeicTBre ¢ ruapokcuaoM Meau(ll), okucieHne aMMUayHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXIACHHUE B TPHUPOJAE, NPUMEHEHHUE,
ouonoruueckas posb. Dotocunres. PpykTo3a Kak H30Mep IITIOKO3HI.

Kpaxman u nemntono3a kak npupoaHbie noigumepbl. CTpoeHue Kpaxmaia M IeJUTFOJIO3bI.
Pu3nyecKkrue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaUeCTBEHHAsl PEAKLUsl C HOAO0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEUIECTB W WX TNPEBPAIICHUN: MpPOBEICHHE,
HaOJII0/IeHUE U ONKCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEaKIH
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe »dTaHoja okcugoMm Meau(ll)), MHOroaroMHBIX CHHPTOB
(B3auMopeicTBie TiaMuepuHa ¢ rujapokcuaoM Mmeau(ll)), anprernoB (OKUCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpoxkcumom meau(ll), B3aumomeiicTBie Kpaxmanaa ¢ HOJIOM),
NpOBE/ICHUE NMPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

PacuérHrpie 3a1aun.

Bbluncienuss mo ypaBHEHUIO XHMHYECKOH peakiuu (Macchl, 00BbEMa, KOIUYECTBA
MCXOJHOTO BEUIeCTBa MM MPOAYKTA PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIH IPOLYKTOB PEAKIIUN).

A3oTcoiepikalie OpraHn4eckiue CoeMHEHNUS.

AMUHOKHCIIOTHI KaK aM(oTepHble OpraHuyeckie coequHeHus. Puzndeckue 1 XMMUYECKHe
CBOIiCTBa aMHUHOKHCIOT (Ha mNpuMepe TiuluHa). buHojormueckoe 3HauYe€HHWE AaMHUHOKHUCIOT.
[TenTuasl.

benku kak mpupoaHble BBICOKOMOJIEKYJSIpHBIE coeiuHeHus. llepBuuHasi, BTOpHUYHas u
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUAPONU3, JEHATypauus,
KaueCTBCHHBIC PEAKIIUH HA OCJIKU.

OKcIIepUMEHTAIbHBIC METObl HM3YYEHUs BEIIECTB M WX MpPEBpallleHWH: HaOJIroJeHue U
OIMCaHNE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEIKOB MPU HArpeBaHUU, LIBETHHIE PEaKIUU
OemKOB.

BbicokoMoueKyIsipHbIE COEIMHEHUS

OcCHOBHbBIE TOHATUS XHMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHMI: MOHOMEp, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTETIeHb MOJUMEPU3ALINH, CPEIHS MOJIeKyIapHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — MOJIMMEpPHU3alis U TOJIUKOHICHCAIHS.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexXnpeIMETHBIE CBSI3U.

Peanuzanus MexnpeaMETHBIX CBA3€H NpU HM3Y4EHMM opraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TOHATHH, Tak U
MOHSATHH, ABJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'0 IUKIIA.




OO011e ecTecTBEHHO-HAYYHbIE TOHATHUS: SBJICHUE, HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIU3, CHHTE3, KiaccU(UKaAIMs, NEPUOJUYHOCTh, HAOIIOACHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJICJINPOBAHUE.

®du3nka: Matepusi, SHEPTUs, Macca, aTOM, dJIEKTPOH, MOJIEKyJa, YJHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TeJ0, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PM3NUECKUE BETUYMHBI U €TUHUIIBI UX
WU3MEPEHHS.

Buonorus: knerka, opranusMm, Ouochepa, oOMEH BeEUIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOrMYecKy aKTUBHBIE BellecTBa (OeIKu, YIJIeBOIbL, )KUPBI, GEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPO/IbI, MTOJIE3HBIE UCKOMAEMbIe, TOILIUBO, PECYPCHI.

TexHonorns: NMUIIEBbIE NPOAYKTHI, OCHOBBI PAIIMOHAJIBHOTO MUTAHMS, MOIOIIHNE CPENCTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE IpenapaTsl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJTACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI XUMUHU

XuMu4eckuil 3neMeHT. AToMm. Sfnpo aroma, HU30TOMNBI. OJIEKTpOHHAas 000JI0YKa.
OHepreTUyeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTaiH, S-, p-, d- smeMeHTbl. OcoOeHHOCTH
pacrpeziefieHusl AJIEKTPOHOB IO OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHAs KOH(UTYpALUs aTOMOB.

Ilepmonnuecknii 3akoH u llepuogmueckas cucreMa XUMHYECKHX JJIeMEHTOB /.
U. Menneneea. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepumonmdeckoll CHUCTEMBI XMMHUYECKHUX
anemeHToB JI. M. MeHneneeBa ¢ COBpPEMEHHOM TEOpPHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB XMMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEIIECTB MO
rpyIIaM ! nepuojaM. 3HaueHUe NePHOJUIECKOTO 3aKOHA B PA3BUTHN HAYKH.

CrpoeHne BemecTBa. XHMHUYECKass CBsI3b. BuIbl XMMHMUYECKON CBA3M (KOBaJEHTHAas
HEeNoJsipHas W TMOJIIpHAsi, WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMsS KOBaJEHTHOM
XMUMUYECKON CcBs3M (OOMEHHBI M JIOHOPHO-aKLUENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKUcIeH . MIOHBI: KATUOHBI ¥ aHHOHBI.

BemectBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THWIIBI KPUCTANIMYECKUX PEMIETOK. 3aBHUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTaJUIMYECKOU PELIETKU.

[lonsTne 0 nucnepcHbIX cuctemax. VICTUHHBIE M KOJUTOMAHBIE pacTBOphL. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranndeckux coeanHeHuid. HoMeHki1aTypa HEOpraHUYeCKuX BEIECTB.
I'eHeTnyeckas CBSA3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaccaM.

Xumunyeckass peakuus. Kraccuukanus XMMUYECKHMX peaklMid B HEOPraHWUYecKOd u
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALLEHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUAX.

CkopocTb peakuuu, €€ 3aBUCHMOCTb OT pPAa3IUYHBIX (akTopoB. OOpaTUMbIE PpEaKIHH.
Xumnueckoe paBHOBecue. DakTOppl, BIMSIONIME HA COCTOSHHE XUMHUYECKOIO PAaBHOBECHS.
[Tpunuun Jle [larense.

Onektponutuyeckas auccouuanus. CuiabHble M ciadble aneKTponauThl. Cpena BOJHBIX
pacTBOpOB BEILECTB: KHUCIas, HEUTpallbHAas, IIEJI0YHasl.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIBHBIE METO/bl W3YYEHHUs BEUIECTB U WX MPEBPALICHUN: JAEMOHCTpALUs
tabmun  «llepmomnueckas cuctema xumuueckux osnemeHToB J[. WM. MenaeneeBay, uzydeHue
MoJiesen KPUCTAJUITMYECKHUX pEelETOoK, HaOro/1eHNe
U ONHMCAHHME JAEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jo’KEHUE MEepPOKCHa BOJOpPOJa B
IPUCYTCTBUM  KaTajau3aTropa, OIpPENeJICHUEe Cpelbl pPacTBOPOB  BELIECTB C  IIOMOLIBIO
YHUBEPCAJIbHOTO HMHIUKATOpa, PEaKIMM HOHHOIO OOMEHa), MPOBEACHHE MPaKTHUYECKOW paboThI
«BnusiHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUI».

PacuérHble 3amaun.




Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEAKIUN, B TOM YUCIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATUS «MACCOBAs JIOJIS BEIIECTBAY.

Heoprannueckas xumust

Hewmeramnsl. [lonoxxenue HemetamioB B [lepuoguyeckoil cucteMe XUMUYECKHX JIEMEHTOB
J. W. MengeneeBa U OCOOEHHOCTH CTpOEHUS aTOMOB. (DU3NYECKHE CBOIICTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMEpPE KUCIOpoia, cepsl, hochopa u yriiepoaa).

XUMUYECKHUE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaloreHoB, cepbl, a3ora, Qocdopa,
yriiepo/ia ¥ KPeMHHS) U UX COCAMHEHHUH (OKCHUIOB, KHUCIOPOACOAEPKAIINX KUCIIOT, BOJIOPOIHBIX
COC/TMHCHMIA ).

[IprMeHeHre BaXXKHENUIIINX HEMETAJUIOB M UX COCTMHEHUM.

Meramibl. [lonoxenne meramioB B llepuoanueckor cucremMe XMMHUYECKUX 3JIEMEHTOB /l.
U. MenpneneeBa. OCOOCHHOCTH CTPOCHHUSI DJEKTPOHHBIX 000J0YEK aToMOB MeTamuioB. OOmue
¢dusnyeckue cBoiicTBa MetauioB. CIUIaBhl METaUIOB. DIEKTPOXMUMHUYSCKUN sl HAMPSKEHHHA
METaILJIOB.

XUMHUYECKHE CBOMCTBA BaXXKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJlblMi, MarHuM,
ATIOMHUHHM, HUHK, XpPOM, KEJIe30, ME/Ib) U UX COCTUHEHUII.

O6mmue criocoObl MoTy4YeHus MeTauioB. [IpruMeHeHue MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTANBHBIC METOJIBl _M3YYCHHS BENIECTB W WX TPEBpAIICHUN: HW3y4YeHHUE
KOJUTeKIIMK «MeTalibl M CIUIaBb», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJNIOZICHUE ¥ OINHUCaHWE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUAPOKCHJIA ATIOMUHMS C PACTBOPAMH KHUCJIOT U HIEJIOYEH, KaUueCTBEHHbIE PEaKIMM Ha KaTHOHbI
METaJIIOB).

PacuérHpie 3amaum.

PacuéTer Maccel BemecTBa win 00bEMa Ta30B M0 U3BECTHOMY KOJTMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEaKIIMH BEUIECTB, PacuéThl Macchl (00bEMa, KOIUYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIIUU, €CITU OJTHO M3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponp xumum B 00€CTIeUeHUH IKOJOTHYECKOM, YHEPTeTUUECKON M MHUIICBOM 0€301acHOCTH,
pa3BUTHHU MeAUIMHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHM.

[IpencraBnenuss 06 0OMMX HAYYHBIX MPUHIIUATIAX MPOMBIIIJICHHOTO MOJTYYEHUs BaKHEHIITNX
BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUATIOB: BAXKHEWIIHME CTPOUTEIIbHBIE MaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpAacKu, CTEKJIO, KEepaMHKa, MaTepHalibl ISl SJEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIIbHBIC yI00PECHHS.

XuMHUST U 3I0pOBbE YEJIOBEKAa: IMpaBUja MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENApPaTOB,
MpaBHIIa 0e30macHoro HCITOJIE30BaHUS MpenapaTroB OBITOBOM XAMUH
B IIOBCCAHEBHOM KU3HH.

MeXnpeaMeTHBIE CBS3H.

Peanm3zarus MexXMIpeIMETHBIX CBSI3eH MPHU U3yueHUH OOIei 1 HeopraHu4eckol xumun B 11
KJIACCe OCYIIECTBISIETCSA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHSATUH, SBJSIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA.

OO0mme ecTeCTBeHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAJIH3,
CUHTE3, Kiaccu(uKamus, TMepPHUOJUYHOCTh, HAONIONEHHE, OKCIEPUMEHT, MOJACIUPOBaHUE,
W3MEpEHNUE, SIBJICHUE.

®dusuka: Marepusi, PHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, DHEPTreTUYECKUA YPOBEHB, BEIIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHHE BEIIeCTBa, GPU3NICCKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: kmerka, opraHuW3M, JKocHucTeMa, Ouocdepa, MakKpo- W MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIEC MIOPO/IBI, MTOJIE3HBIE UCKOMIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHonorusa: XUMHYECKasi MPOMBIIIJIEHHOCTb, METAJLTyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUaJIOB, CEbCKOXO03MCTBCHHOE MPOU3BOACTBO, MHIIEBas MIPOMBITTUICHHOCTb,
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(I)apMaI_IGBTI/I‘{eCKaH MMPOMBIIIJICHHOCTD, IPOU3BOJACTBO KOCMCTUUCCKHUX MPCIapaToB, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPUaAJIOB, JICKTPOHHAA IPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 11O XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0YyUYarOIIMMHUCS
mporpaMM cCpeaHero oomero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM).
Hay4Ho-MeToanueckoil OCHOBOM /Jisl pa3pabOTKH IIAHUPYEMBIX PE3yIbTATOB OCBOCHHS IMPOTPaMM
cpenHero o0Iero 00pa3oBaHus SIBISETCS CHCTEMHO-/IEATETbHOCTHBIN TTOIXO/.

B cooTBeTrcTBHM C CHCTEMHO-AESTEIBHOCTHBIM TOAXOJOM B CTPYKTYpPE JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHS MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHuUs BbIICICHBI
CJIETyIOIINE COCTABIISIONINE!

OCO3HaHHE OOYYAIOUTUMUCS POCCUHUCKON TpakJAaHCKOW HISHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHHUIO;

HAJIMYUE MOTUBAIUHU K O0yUEHUIO;

[IeJICHANPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M HCTOPUYECKUX TPAAULIUK 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH IEATEITHLHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIMMH  LEJIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYyIbTypbl W CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHHUS MPEAMETa « XUMUS TOCTUTAIOTCS B €IMHCTBE yUeOHOU
M BOCIIUTATEIHHON JAESITEIIBHOCTH B COOTBETCTBHHM C TYMaHUCTHUYECKHMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH W HJ€ATaMH POCCHUICKOTO TPa)KTaHCKOTO OOIIecTBa,
MPUHATHIMA B OOIIIECTBE HOPMaMHM W TIPaBUJIAMHU TIOBEICHHS, CIIOCOOCTBYIOIIMMH TpOIeccamM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YYArOIIUXCSI.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHS TpPEIMeTa «XHUMHS» OTPaKalOT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON U MPAKTHUECKOHN JAEATeILHOCTH 00yUaIOIUXCs M0 peaTn3aliil MPUHSITHIX B
00111eCcTBE IIEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa>x1aHCKOTO BOCTIUTAHMUS:

OCO3HaHUsSI O0YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBAKCHUS K
3aKOHY W MPABOMOPSIIIKY;

MPEACTABICHUSI O COIMATBHBIX HOPMax MW TPaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATEIHLHOCTH MPHU CO3JTAHUH YYCOHBIX MPOCKTOB,
pelieHnr yueOHbBIX U TO3HABATENBHBIX 33/1a4, BHINOJTHEHHH XUMUYECKHUX YKCIIEPUMEHTOB;

CITOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI JAPYTHUX
MIPU aHATHM3E Pa3IUYHBIX BHJIOB YU4EOHOH NeATeIbHOCTH;

2) MaTpuOTHYECKOTO BOCTIMTAHHUS:

LEHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEIUI0 OTE€UYECTBEHHON XUMUU;

YB@XEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TPAKTHUECKOTO MPUMECHECHHS
XMUMHH, OCO3HAHHUS TOTO, YTO JOCTHMXKEHHS HAyKU €CTh Pe3yNbTaT IJIUTEIhHBIX HAONIOJCHUH,
KPOTIOTIIUBBIX DKCIIEPUMEHTATHHBIX TOMCKOB, TOCTOSTHHOTO TPYy/1a YYEHBIX U TIPAKTHKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHMBOB B TMOJYYEHUUM M TMOCICAYIOIIEM aHalu3e
HH(}OPMAITUH O TIEPEOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO ITOBE/ICHNUS,

CIIOCOOHOCTH  OIICHMBATh  CHUTyalldd, CBS3aHHBIE C XUMHUYECKUMH  SBIICHUSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHUE M TOCTYNKH CBOMX TOBApUINEH C TO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUMA ITUX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:
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NOHMMAaHUS LEHHOCTeW 3]0poBOro M Oe3omacHOro oOpas3a >KW3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOuro/IeHUsT TpaBmil OE30MacHOro OOpallleHHsl ¢ BEIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HH U B TPYJIOBOM JEATEIBHOCTH;

NOHUMAHUSA UEHHOCTH TMpaBUJI HWHIUBUAYAJBHOTO U  KOJUIGKTUBHOTO 0€301acHOro
MTOBEJICHUS B CUTyalUsX, YTPOKAIOIINX 310POBbIO U )KU3HU JIOJEH;

OCO3HAHMA TMOCIECACTBUI M HENPUATUS BPEIHBIX IPHUBBIYEK (YMOTPEOICHHUS aJIKOTOJI,
HapKOTUKOB, KypeHUs);

5) Tpy1OBOTO BOCIIUTAHUS:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATENbCKON  JESITeIbHOCTH,
O0ILIECTBEHHO IOJIE3HOM, TBOPUECKOH U APYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacCTHE€ B PpEIICHWM MPAKTHYECKUX 3a1ad COLMAJIBHOMN
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, MIKOJIbI);

UHTEepeca K MPAaKTHYECKOMY H3Y4YeHHMIO MpoQeccHil pa3IudyHOro poja, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPyAY, JIOJAM TpyJa U pe3yJbTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYaIbHOW TpaeKTOpuu oOpa3oBaHus, Oymyieit
npodeccuu U peaau3alui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) PKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTHUECKH 11€7€CO00pa3HOr0 OTHOIICHHS K MPUPOAE, KaK MCTOUYHHUKY CYIIECTBOBAHMS
’KU3HHM Ha 3eMIie;

NOHUMAaHUA TJI00AJIBHOTO XapakTepa HKOJOTHUECKUX MPOoOJIeM, BIMSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM Cpebl;

OCO3HaHMS HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTHKEHUNH XUMHUH Ui PELICHUS BOIPOCOB
PaMOHAIIBHOTO MPUPOJIONOJIB30BAHUS;

AKTUBHOI'O HENPUATHS NEUCTBUM, NPUHOCALIMX BpPEI OKPYXKAIOLIEH IPUPOJHON cpene,
YMEHHSI TMPOTHO3UPOBATh HEOIAroNpUsATHBIE HKOJIOTMYECKUE TOCIEICTBUS MPEeIIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATh UX;

HaJIU4YMsT PA3BUTOIO SKOJOTMYECKOTO MBIIIIEHUS, SKOJOTHYECKOW KYJBTYPBI, OIBITA
JEeATEIbHOCT  DKOJIOTMYECKOM  HAIPaBICHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCS HMMHM B
MO03HAaBaTEJIbHON, KOMMYHHUKAaTUBHOW M COLMAIbHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
IPOTUBOCTOSTh UJCOJIOTHU XeMOpOoOHH;

7) IEHHOCTH HAYyYHOTO MTO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOILIECTBEHHON MPAKTHUKU;

NOHUMAHUS CIEeHU(PHUKH XHMUU KakK HayKd, OCO3HaHHMsA €€ poiau B (HOPMUPOBaAHUU
paIMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3AaHUU IIEJIOCTHOTO TpPEACTaBICHUS 00 OKpY’KarolleM
MHUpE KaK O €IUHCTBE IIPUPOJIBbI U YEIIOBEKA, B IO3HAHUY IIPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JieM COXpaHEeHHUs MTPUPOJTHOTO PaBHOBECHS;

yOexKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHHU JJIi COBPEMEHHOW LMBWIM3ALUHU: B e
TYMaHHUCTUYECKOW HANpaBiICHHOCTH M BaXXHOM pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpBI, PEIICHUH TI00aJbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOMH,
HYHEPTEeTUYECKOM, MUIIEBON W DKOJIOTHYECKOM O€30MaCHOCTH, B PA3BUTHH METUITMHBI, 00ECTICYCHUN
YCIOBHH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(pOPTHOH JKU3HU KaXKI0T0 4JieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: ITIOHUMaHUs CYIIHOCTH METOJOB  IIO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJy4daeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOIIET0 MUpa U MPOUCXOA[IIUX B HEM U3MEHEHHUH, YMEHUS
JienaTb 0OOCHOBAHHbBIE 3aKIIOUEHHS HA OCHOBE HayYHBIX ()aKTOB M MMEIOLIUXCS JAHHBIX C IIEIbI0
MIOJIyYE€HUS JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITETIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelieHus Tpo0ieM B
peaNbHBIX KU3HEHHBIX CUTYalUsAX;
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MHTEpeca K MO3HAHUIO U MCCIIEIOBATENbCKON AESTENbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHUIO M CaMOOOpPAa30BAHUIO, K
AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUH M0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHANBHON AeSITeTbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTAThBI

MertanpeaMmeTHble pe3ysnbTaThl OCBOGHMS Y4eOHOro ImpenMera «XHMHS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMBbIE 1T (POPMHUPOBAHUS MHPOBO33PECHUSI OOYYAIOMIMXCS MEKIUCIUILTHHAPHBIC
(MeXIpeIMeTHbIC) 00IIeHAYyYHBIC TIOHATHUS, OTPAXKAIOIIHE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crieni(prKy METONIOB TO3HAHMS, MCIOJB3YyEeMBIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
DHEprus, SBIEHUE, MPOIECC, CUCTeMa, HAy4YHBIA (aKT, MPUHINI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIeI0BaHNe, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHeE);

YHHUBEpCcaJbHbIC yUueOHbIE AeHCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHEIC),
oOecnieunBaromue GpopmMupoBaHue (QyHKIMOHAIBHOM T'PAaMOTHOCTH M COLMATbHONW KOMIIETEHIIUH
00y4arImuxcs;

CHOCOOHOCTh ~ OOydaroluxcs  HCIOJb30BaThb  OCBOCHHBIE  MEXKJIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YyHHUBEpcajbHbIe Y4YeOHbIE JCWCTBHS B TIO3HABATEIBLHOW U
COLIMAJIBHON MTPAKTHKE.

MeranpeaMeTHble  pe3yJabTaThl OTPAXKAIOT OBNAJCHHUE YHHUBEPCAJIbHBIMU y4eOHBIMU
MO03HABATCIIbHBIMHU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBnasieHre YHUBEPCAIBHBIMU Y4EOHBIMU MO3HABATEIHHBIMU JACHCTBUSIMU:

1) 6a3oBbIe JTIOTHYECKUE JCHCTBUSA:

CaMOCTOSTENILHO  (POpPMYIHpOBaTH M aKTyallU3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEACNATh LENH JEATEIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTaThl ACSITEIbHOCTU C TIOCTABICHHBIMU IENISMU;

UCTIONB30BaTh TPU OCBOCHUHM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHATHA ¥  yCTaHABIMBaTh WX  B3aMMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/ICNBHBIX (DAKTOB U SBIICHHIA;

BBIOMpATh OCHOBAHHS M KPUTEPUH TS KIIACCU(UKAIIUN BEIICCTB U XUMHUCCKUX PEAKIINI;

YCTaHABIWBATh IPUYNHHO-CIICICTBEHHBIC CBS3H MEKIY N3YYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYCCKHUE PACCYKICHUS (MHIYKTUBHEIC, JICTyKTUBHBIC, 110 AHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PAacCCMATPUBAEMBIX SBIEHUSX, (HOPMYITHpPOBATH BBIBOABI U
3aKJIIOYEHUS;

MPUMEHATh B TPOIECCe MO3HAHMS, UCTOIb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBHIC)
MOJIeIH, TpeoOpa3oBbIBaTh MOJIEIbHBIC MPEACTABICHUS — XUMUUECKUH 3HaK (CMMBOJ) JIEMEHTA,
XUMH4YecKass Qopmyna, YpaBHEHHE XHUMHUYECKOM peaklud — TpPU PEHICHHH YYeOHBIX
MMO3HABATENIbHBIX W TPAKTUYECKHUX 3a7]ad, MPUMEHSTh Ha3BaHHBIC MOJICTbHBIC TIPEICTABICHUS JIS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICUCTBUS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIUi;

dbopMynupoBaTh LEAM M 33Ja4d  UCCIIEJJOBaHMS, MHCIIOJIb30BATh IIOCTABJICHHBIE H
CaMOCTOSTENNLHO C(HOPMYITHPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
(hOpMHUPOBAHHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAaHUS U TPOBEICHUS YUYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0aTh 3a XOJIOM IpoIiecca, CaMOCTOSTENbHO
MPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIHpOBaTh OOOOMIEHUS ¥ BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PpE3yJbTaTOB HCCIEAOBAaHUS, COCTaBIAThH OOOCHOBAaHHBIM OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHHUYECKOW WCCIICIOBATEILCKOM W TPOCKTHOW NEATEIbHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHUS
MPaKTUYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3TNIHBIX METO/IOB ITO3HAHHMS.
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3) pabota ¢ uapopmarmei:

OpUEHTHPOBATHCS B  Pa3IMYHBIX HUCTOYHHMKAX HUHPopManuu (Hay4dHO-MOMyJsIpHAs
JaUTEepaTypa XMMHUYECKOTO COJEpXKaHMs, CIpaBOYHble T1ocobus, pecypcel MHTepHeTa),
aHAIM3UPOBATh MHMOPMAIIMIO PA3TUYHBIX BUJIOB U (DOPM IMpeCTaBICHHSI, KPUTHUYECKH OL[CHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCT;

dbopMynIupoOBaTh 3aMpochl M TMPUMEHATh Pa3IUYHbIE METOAbl MpPH IOUCKE U OTOOpe
UH(pOpPMAaLIUU, HEOOXOAUMOM I BBITOJIHEHHS YUeOHBIX 3a1ay ONpeeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (hOpMy MpeacTaBieHHs MH(GOpMaLUU (CXEMBbl,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONB30BaTh HAay4yHBIM S3bIK B KauecTBE CpeACTBAa NpuU paboTe ¢ XUMHYECKOH
uHpOpMaLueil: MPUMEHATh MEXIpeIMeTHbIe (PU3NUEeCKUe U MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI,
dbopMyiibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINUECKUE CPE/ICTBA HATIISAHOCTH.

OBnasieHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JI€ACTBUSMU:

3aJaBaTh ~ BOMPOCHI MO  CYHIECTBY  OOCyXZaeMoll  TeMbl B  XOJe  JHajora
W/WIH  JUCKYCCHHU, BBICKAa3bIBaTh UAEHU, (OPMYJIUPOBATH CBOU MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJTHEHMSI IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C Mpe3eHTalued pe3ybTaToB IO3HABATENbHOM NEATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN XUMUYECKOTO 3KCIIEPUMEHTA,
MPAKTHYECKON pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3alld y4yeOHOTo
IIPOEKTa u ¢bopmynHrpoBaTh BBIBOJIbI
10 pe3yJibTaTaM MPOBEAEHHBIX UCCIECOBAHUNA MyTEM COTJIacCOBAaHMUS MO3UIMM B X0Jie 00CYKACHUS
¥ 0OMEHa MHEHUSIMH.

OBnazieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBJIATh CBOKO I03HABATEIBHYIO JIE€ATENBHOCTD,
ompezenss e€ IeIu U 3aJa4d, KOHTPOJIHUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii  aJrOpUTM JEHCTBHI TNPH BBIMOJHEHUM YYEOHBIX M MCCIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Hambosee 3(PPeKTUBHBIA COCOO MX pelIeHUsl ¢ y4ETOM IMOITY4YeHHs] HOBBIX 3HAHHUM O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLEHKH.

I[MPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TIPEICTABICHUNA O XUMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUN NPHUPOJBI, B (OPMUPOBAHUM MBIIIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (QYHKIMOHAJIbHON TI'pPaMOTHOCTH, HEOOXOIUMOM [Uis peleHHs
NPaKTUYECKUX 33/7a4 M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MPUPOIHOM Cpelie;

BJIAQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHA (XUMHUYECKUH 3JI€MEHT, aToOM, 3JIeKTpOHHas 000JiouKa aToMma, MOJIEKyJia, BaJeHTHOCTb,
AJIEKTPOOTPULIATEIFHOCTh, XUMHMYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalEHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOIHBINA CKeJeT, GyHKIMOHATbHAs
rpynmna, pajaukai, H30Mepusi, H30Mepbl, TOMOJIOTMYECKUIN PsiZ, TOMOJIOTH, YIJIEBOAOPOIbl, KUCIOPO.
U a30Tco/iepKalllie COeTUHEHHs, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCJIMHEHMS); TEOPUM U 3aKOHBI (TEOpHUsl CTPOEHMs opraHmdeckux Bemiects A. M. bytieposa,
3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAIIUEe B OCHOBE IMOHMMAaHMUS MNPUUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SBJIEHUH, (AKTOIOTUYECKHUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30IIaCHOM HCIOJIb30BAHUM BAKHEHIIMX OpPraHMYECKHUX BEUIECTB B OBITY M MPAKTHYECKOM
JIeSITEIbHOCTH YEJIOBEKa;
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c(OpMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE NMPU3HAKU TOHATUHN, yCTaHABIUBATH
WX B3aUMOCBSI3b, UCIIOIH30BaTh COOTBETCTBYIOIIME MOHSATHUS TPU OMMCAHUH COCTaBa, CTPOCHUS H
MpEeBpaIICHUI OPraHMYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY IS COCTABJICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIEHHON) (HOPMYIT OPraHUYECKHX BEIIECTB U
ypaBHEHUN XHUMHYECKUX PEAKIMi, U3TOTAaBIMBATh MOJEIH MOJEKYJ OPTaHWYECKHX BEIIECTB IS
WUTIOCTPALIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAIJICKHOCTh W3YUYEHHBIX OPraHUYECKUX
BEIIECTB [0 HX COCTaBY W CTPOCHUIO K ONpeAeNEHHOMY KiacCy/Tpymre COeIUHEHUI
(Yr1IeBOIOPOIbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIE COCTMHEHUS ),
JaBaTh UM Ha3BaHus 1Mo cuctematnueckoi Homenkinarype (IUPAC), a Takxke NpUBOIUTH
TPUBUAJBLHBIC HA3BaHUS OT/ACIbHBIX OPraHWYECKHWX BEIIECTB (ATWJICH, NPOIWJICH, AaIleTUJICH,
STHJICHTIIUKOJIb, TIHUIIEPHH, GeHo, popmanbaern, aneTanbAerii, MypaBbHHAS KUCIIOTA, YKCYyCHAS
KHCIIOTa, OJICMHOBAsl KMCJIOTA, CTEApWHOBAs KUCJIOTA, TIIIOKO3a, (PPYKTO3a, Kpaxmall, IEJUTI0I03a,
TJIUIMH);

c(hOpMUPOBAHHOCTh yMEHUS OMNPENCISITh BHUABl XMUMHYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH TMOJIOKEHUS TEOPUHM CTPOCHHS OPTaHHUYECKUX
BemiectB A. M. BytnepoBa ansi 0OBSICHEHHS 3aBHUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh COCTaB, CTpoeHHe, (u3NUecKkue u
XUMUYECKHE CBOMCTBA TUIUYHBIX TPEICTABUTEIEH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB
(MetaH, 9TaH, dTUIICH, MIPOIWJICH, alleTuieH, OyTaaueH-1,3, metunOyraaueH-1,3, 6eH3071, METaHOM,
ATAHOJI, ATUJICHTIUKOJb, TJIUIEPUH, (DEHOJ, aleTalbJIeTH], MypaBbUHAsI U YKCYCHas KHCJIOTHI,
IJII0KO03a, KpaxMal, LeJUII0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HHUMU YpPaBHCHHUSIMH COOTBETCTBYIOIIUX XHMHUYECKHUX PEaKIUd C WCTIOIb30BaHUEM
CTPYKTYPHBIX (hopMyT,

c(hOopMUPOBAHHOCTHh YMEHHUS XapaKTePU30BaTh HICTOYHUKH YTJIICBOJIOPOIHOTO CHIPhs (HE(TH,
MPUPOJIHBIA Ta3, Yroib), CIOCOOBI MX TMEPepadOTKH U MPAKTHUECKOE MPUMEHEHHE IMPOIyKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUH TIPOBOJAUTH BHIYUCIICHHSI IO XUMHUYECKUM YPAaBHEHUSM (MacCCHI,
00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WJIU MPOAYKTAa PEAKIIMH 110 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WJIU TIPOYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUSI, UCTIOJB3YEMBIX B XUMHUU TIPH U3YUCHUH BEIIECTB U XUMUYECKHUX SBJICHUH (HaOII0IeHNE,
U3MEpEeHHe, YKCIEPUMEHT, MOJICIUPOBAHKE), HCIONb30BAaTh CUCTEMHBIC XMUMUYECKUE 3HAHUS IS
MIPUHATUSL PEIICHUHA B KOHKPETHBIX JKMU3HEHHBIX CHUTYyaIlUsX, CBSI3aHHBIX C BEIICCTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOJATh MpaBHa TOJb30BAaHUS XUMHYECKOW TMOCYION H
1abopaToOpHBIM 000PYJOBaHUEM, a TaKKe MpaBHia OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMHU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBIMONHITH XUMHUYECKUH JKCIEPUMEHT
(mpeBpaleHnsT OPraHWYECKUX BEIIECTB IPU HArPEBAaHWUM, TMOYUYCHHE JTHIICHA W U3YYCHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB, JICHATYpaIus OCTKOB MPHU HarpeBaHUHU,
[IBETHBIE PEAKIMU OEITKOB) B COOTBETCTBHH C MIPABUJIAMH TEXHUKH O€30MaCHOCTH TpU 0OparieHuu
C BemecTBaMH U J1a00OpaTOpHBIM OOOpPYAOBAaHUEM, NPEIACTABNIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3amuCH YPaBHEHHHM COOTBETCTBYIONIUX peakmuii u (HOopMyJIupoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(HOpMUPOBAHHOCTh YMEHHM KPUTHUYCCKA AaHAIM3UPOBATh XUMHYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyro U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U IpYyTUX);
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c(OPMHPOBAHHOCT, yYMEHHUH COOMIOAAaTh MpaBHUa OSKOJOTHYECKH LEeIecooOpa3zHOro
MOBE/ICHNs B OBITY U TPYIOBOW NEATEIBHOCTH B LEISIX COXPaHEHHs] CBOETO 3I0pPOBbS U
OKpYyXarolled NpUPOJHOW Cpeabl, OCO3HAaBATh ONACHOCTb BO3ACHCTBHA Ha >KUBBIE OPraHU3MBI
ornpeeNéHHBIX OPraHUYECKUX BEIeCTB, MOHUMas cMbich nokaszarens 11K, noscHaTe Ha npumepax
CHOCOOBI YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEJIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIst 00y4YaroluXcsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0pPOBbS: yYMEHHE HIPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CTIETIBIX M CIA00BUIAIIMX OOy4YaloOIUXCs: YMEHUE UCMOIb30BaTh PelbepHO-TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaiins ams 3anucu xumuueckux Gopmyi.

11 KJIIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O011ast 1 HeopraHuyeckasi XUMHsD» OTPaXaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: O XUMHUYECKON COCTABJISIFOIIECH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUH NPHUPOJBI, B (OPMUPOBAHUM MBIIIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOIMMOM [Uis peleHHs
NPaKTUYECKUX 33724 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MPUPOIHOM Cpelie;

BJIAQJICHUE CHCTEMOM XMMMUYECKHMX 3HAHHUH, KOTOpas BKIIOYAEeT: OCHOBOIOJArarolue
MOHATHA (XMMHUYECKUN DJIEMEHT, aToOM, HU30TOI, S-, p-, d- 3JIEKTpOHHBbIE OpOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIpHBI 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETIEHb OKUCIICHHS,
XUMHUYECKasi CBsA3b (KOBAJCHTHAs, HWOHHAs, METaJUIMYEeCcKas, BOJOPOJAHAs), KpUCTaNIMYecKas
pemérka,  TUNBl  XUMUYECKMX  pEaKUMW,  pacTBOp,  DJEKTPOJIMTHI,  HEIIEKTPOJIUTHI,
AIEKTPOIUTUIECKAS AUCCOLNALINSL, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW PEaKLNH,
XMMHUYECKOE pABHOBECHE); TEOPHMM U 3aKOHBI (TE€OpUS DIEKTPOJIUTHUECKON MCCOLMALNM,
nepuoauyeckuit 3akoH J[. . MenzaeneeBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIlCHUs SHEPTHM NMPH XUMHUECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIHUYECKUH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXkKAIIUe B OCHOBE MOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH
XMUMUYECKUX SBJICHUH, (aKToJOrnyeckue CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIOJB30BaHUU BaKHEUIIMX HEOPraHMYECKUX BEHIECTB B OBITY M IPAKTHYECKOMN
JESTEIIBHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUMN BBISBJIATH XapaKTEpHbIE NPU3HAKU MOHATUH, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IIOHATUS IPU ONHUCAHUU HEOPraHMUYECKUX
BEILIECTB U UX IPEBPALLCHNN;

c(OPMHPOBAHHOCTh YMEHHH HCMOJIb30BaTh XUMHUECKYIO CHUMBOJHKY JJISi COCTABICHHS
(dbopMyJ1 BEIIeCTB U YpaBHEHUHM XUMUYECKUX peakluid, cucremaTnueckyto HoMeHkIaTypy (IUPAC)
U TPUBUAJIbHBIC HA3BaHUS OTJEJNBbHBIX HEOPTaHMUECKUX BEIECTB (YrapHbI ra3, yIrieKHCIbIH ras,
aMMuak, raméHasi U3BeCTh, HeraméHas U3BecTb, UThEBasl Cojla, MUPUT U APYyTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIpPEENATh BAIEHTHOCTh M CTENEHb OKUCIICHUS XUMHYECKUX
AJIEMEHTOB B COEJUHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOM CBsS3U (KOBaJEHTHAs, MOHHA,
METAJIJINYECKasl, BOJOPOJHAsI) B COEAMHEHUSX, THUIl KPUCTAUNIMYECKOW PEHmIETKM KOHKPETHOTO
BellecTBa (aToOMHasi, MOJIEKYJIIpHas, HOHHAas, MeTaJIM4ecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHNH;

c(OpMHUPOBAHHOCTh YMEHHH yCTaHaBIMBaTh NMPUHAAJIC)KHOCTh HEOPTraHMYECKHUX BEILECTB
[0 MX COCTaBy K OMNpeNelIEHHOMY KJaccy/Tpymie COeAMHEHHH (MPOCThIe BEHIECTBA — METAJIBl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh ~ YMEHHUH  pAaCKphIBaTh  CMBICA  MepHOAMYecKoro  3akoHa [l
W. MenneneeBa #  JI€MOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKHUX
aneMeHToB 1—4 mepuonos Ileprognueckoit cuctemsl xumuueckux anemeHtoB Jl. M. Menneneesa,
UCIIOJIB3YSl TOHSTUS «S-, P-, d-DIIEKTPOHHBIE OpPOUTAIMNY», «IHEPreTUUYECKHE YPOBHUY», OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX DJIEMEHTOB U MX COECIUHEHMH MO Mepuojam U
rpymnmam [leproandeckoii cucremsl xumudeckux ieMeHToB /. 1. Menpeneesa;
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c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE TIE€HETHYECKOMN
CBA3M MEXJy HEOPraHMYECKUMH BEUIECTBAMM C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XWMHUYECKHE DPEAKLUUU IO PA3ITUUYHBIM
IpHU3HaKaM (YUCIy U COCTaBy pPearupyroUIX BEIIECTB, TEIJIOBOMY 3 (}eKTy peaklnu, U3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YYACTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS pPEeaKLUN pa3IU4HbIX THIIOB, IOJHbBIE U
COKpAIlIEHHBIE YPAaBHEHUS peakIMid HOHHOTO OOMEHa, YYWThIBas YCJIOBHUS, MpPHU KOTOPBIX 3TH
peaxKuyu UAyT 10 KOHIIA;

c(OpMHPOBAHHOCTh YMEHHI MMPOBOIUTH PEAKIMH, OATBEPKIAI0IINE KAUeCTBEHHbII cOCTaB
pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX pPacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUH pACKpbhIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii OCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca ATUX PeaKInii;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCHMOCTb CKOPOCTH XHMHUYECKOM peakiuu OT
pasNuYHbIX (AKTOPOB; XapakTep CMEIIEHHS XHMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMUYECKHUE MPOIIECCHI, JIS)KAIHEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIyYeHUS CEpPHOM KHUCJIOThI, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTD
npecTaBieHui 00 OOMMX HAyyHBIX HPUHIMIAX W 3KOJIOTMYECKHX MpodiieMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCT, YMEHUH NPOBOJUTH BBIYHUCICHUS C HCIOJIB30BAaHUEM TOHATHS
«MaccoBasi JI0JIsl BELIecTBa B pacTBOPE», 0OBEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX PEaKLUsX,
Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WIN 00BEMY
OJIHOTO W3 YYacTBYIOIIMX B pEaKklMU BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakliud Ha OCHOBE 3aKOHOB
COXPAaHEHHUs MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOJATh MpaBHa TOJb30BAaHUS XUMHYECKOW TMOCYION H
n1abopaTOpHBIM 00OpYJIOBaHUEM, a TAaKKe MpaBHia OOPAIIEHUs C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBHITIOJHEHHIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAHUPOBATh U BBINOJIHATH XHUMHYECKHH SKCIEPUMEHT
(paznokeHue MepoKCcHUaa BOJAOPOa B MPUCYTCTBUM KaTaau3aTopa, ONpe/lelIeHUe Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIbI0 YHUBEPCAIHHOIO MHIMWKATOPA, BIUSHHUE Pa3lIUYHbIX (PAKTOPOB Ha CKOPOCTb
XUMHUUYECKON peakiiy, peakllii HOHHOIO0 0OMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kKapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTMOH aMMOHHS, pEIICHHUE DSKCIEPUMEHTAIBHBIX 3aJad I0 TeMam
«Meramney U «HeMeramnel») B COOTBETCTBHM C MpaBUJIaMH TEXHUKM O€30MAaCHOCTH TpPHU
oOpallleHnH ¢ BellecTBaMH U J1a0OpaTOpHBIM 00OPYAOBaHHEM, MPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIUX peaKUUid U
(bopMyIMpOBATEH BHIBO/IBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KpPUTHUYECKH aHAJIM3UPOBAaTh XHMHUYECKYI0 HWH(OpPMAIHIO,
MOJy4YaeMyIo M3 pa3HbIX HCTOYHHMKOB (CpeCcTBa MacCOBOM KOMMYHHKAIUU, IHTEpHET U JpyTux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIOJaTh MpaBHJa SKOJOTMYECKH IIeJIeco00pa3HOTo
NOBEJCHUA B OBITY M TPYAOBOW JESATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbS H
OKpYy Xarollel MNpUpPOJHONW cpeibl, OCO3HABATh ONACHOCTb BO3ACUCTBUSA Ha >KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMAs cMblich mnokaszatens [1JK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YyYarolUXCsi C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE IPHUMEHSTh
3HaHUs1 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMHUUECKUX SBJICHHUIA;

JUISL CJICTIBIX U CITa0OBUIAIIMX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh pelbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nms 3anucu XuMudeckux Gopmyit.

TEMATHYECKOE INTAHUPOBAHHUE
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10 KJIACC

No HanmMmeHoBaHue KonnyecTBo 4acos DNEeKTPOHHDI
n/ pa3fnenos n Tem Bcer | KoHTponb | lNMpakTu4dec e
M nporpamMmmsl o] Hble Kne (undgposblie)
paboThl paboThl obpa3oBaTen
bHble
pecypchl
Paspen 1l.TeopeTuyeckme OCHOBbl OpraHM4eCKOu XMMUM
1. | MpeomeT opraHN4eCcKown 3
1 | xumunn. Teopusa
CTPOEHUNS opraHnvyeckKmnx
coeanHeHun A. M.
byTnepoBa
MToro no pasgeny 3
Paspen 2.Yrnesonopophbl
2. | NpepenbHble 2
1 | yrnesogoponbl —
aJIKaHbl
2. | HenpepenbHble 6 1
2 | yrneBoaopofbl: ajKeHsbl,
aNlKaAneHbl, aJIKUHbI
2. | ApoMmaTunyeckune 2
3 |yrnesogoponbl
2. | MpupoaHble NCTOYHUKN 3 1
4 | yrnesonoponos u nx
nepepaboTka
WToro no pasgeny 13

Paspen 3.Kucnopoacogep>xawume opraHm4ecKkme coeguHeHun

3. | CnnpTbl. ®eHon 3
1
3. | Anbgerngebl. 7 1
2 | KapboHOBbIe KNCOTHI.
Cno>xHble a¢pumpsl
3. | Yrnesoabl 3 1
3
MToro no pasaeny 13
Paspnen 4.A30TCcoaepXxallue opraHu4yeckue coeamHeHus
4. | AMUHbI. AMUHOKWNCNOTHbI. 3
1 | benkun
NToro no pasgeny 3
Pa3spen 5.BbicOKOMOJIEeKYiIipHble cOeAUHEHMUS
5. | NMnacTtmacchl. Kay4yKun. 2
1 | BonokHa
WToro no pasgeny 2
OBLLIEE KOJINYECTBO 34 2 2
HYACOB MO MNMPOrPAMME
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11 KJIACC

Ne HanmeHoBaHune Kosin4ecTBO 4acoB DNEeKTPOHHbI
n/ pa3nenos n Tem Bcer | KoHTponb | lNMpakTu4dec e
n rnporpamMmmbl 0 Hble Kne (uncpposble)
paboTbl paboTbl obpa3oBaTen
bHblE
pecypchl
Paspen 1l.TeopeTunyeckue OCHOBbl XUMUMU
1. | CTpoeHue aToOMOB. 3
1 | NMepuoanyecknn 3aKoH
n lNepuoanyeckas
cucTteMa XMMU4ecKumnx
sanemeHTOoB [. U.
MeHpeneeBa
1. | CTpoeHue BewecTBa. 4
2 | MHoroobpasue BellecTB
1. | Xumnyeckune peakuum 6 1 1
3
WToro no pasgeny 13
Paspen 2.HeopraHmyeckaa xumMus
2. | MeTannsbl 6 1
1
2. | HemeTannbl 9 1 1
2
2. | CBA3b HEOpraHM4yeckKunx 2
3 | U OpraHny4YecKnx
BeLllecTB
WToro no pasgeny 17
Pazpen 3.XMMuUA M XXU3Hb
3. | XMusa n XXnN3Hb 4
1
WToro no pasgeny 4
OBLLIEE KOJINYECTBO 34 2 3
HYACOB 0O MNMPOIrPAMME
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IHOYPOYHOE INIVTAHUPOBAHUE
10 KUIIACC

No
n/
n

TemMa ypoka

KosimyecTBO 4YacoB

Bce
ro

KOHTpOJIb
Hble
paboThl

MpakTunye
cKune
paboThl

HaTa
n3yye
HUNSA

DNIeKTPOHHbI

e ungposble

obpa3oBaTen
bHble

pecypchl

NpeomeT
opraHm4yeckon
Xnmunu, eé
BO3HWKHOBEHME,
pa3suTmne n
3Ha4YeHne

Teopusa cTpoeHUs
opraHun4yeckmnx
coeanHeHun A. M.
byTneposa, eé
OCHOBHbIe
NOJIOXKEHUSA

lMpenctasneHne o
Knaccupumnkaumm
OpraHn4yeckKunx
BeLlecTB.
HomeHknNaTypa
(cucremaTmnyecka
a)um
TpUBMasbHblE
Ha3BaHUA
OpraHn4yeckunx
BEeLWecTB

ANKaHbl: COCTaB "
CTpoOeHue,
roOMOJIOrn4ecKmnmn

psa

19




MeTaH n 3TaH —
npocrtenwmne
npeacrasuTenn
aJIKaHOB

ANKeHbl: COCTaB ”
CTpoeHue,
CBOWNCTBA

STUNEH 1N
nponuieH —
npocrtenwmne
npeacTtaBuTenu
aJIKeHOB

lMpakTn4eckas
paboTa Ne 1.
«[lonyyeHue
3TUIEeHa n
n3y4yeHune ero
CBONCTB»

AnKaguneHsl.
byTaoneH-1,3 n
MeTunbyTagmeH-
1,3. NMony4yeHue
CUHTEeTNYEeCKoro
Kay4dyka u
pe3uHbI

or

ANKWHbI: COCTaB U
ocobeHHOCTH
CTpoOeHus,
roOMOJIOrn4yecKmnm
pan. AuetmnneH —
NpocTenwmnmn
npencrasnTesb
aJIKNHOB

=

BblyncneHuna no
ypaBHEHUIO
XUMNYECKOW
peakuunm

N -

ApeHbl: 6eH30n ©
TOJIYO1.
TOKCUYHOCTb
apeHoB

[eHeTn4yeckas
CBS3b
yrneesonoponos,
npuHagnexxawmx
K pa3/INYHbIM
KJlaccam

MpupoaHsle
NCTOYHUKM
yrnesonopooB:
NPUPOOHbIN ras3 u
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nonyTHble
HeTAHbIE rasbl,
He(pTb n
NPOAYKTbI eé
nepepaboTKu

Ul =

MpuponaHble
NCTOYHUKM
yrneso40poOno0B:
NPUPOLHbLIN ra3 u
nonyTHble
HeTAHbIE rasbl,
He(pTb n
NPOOYKTbI eé
nepepaboTku

o

KoHTpoO/1IbHas
paboTa no
pasneny
«Yrnesogoponbl»

N -

lMpenenbHbie
O0QHOATOMHbIE
CNNPTbl: METAHO
N 3TAHO.
BopoopoaHas
CBS3b

o

MHOroaToMHblIE
CNNpPThbI:

3TUNEHI INKOJb U
rnmuepuH

®deHon: CTpoeHune
MOJIeKY b,
hunsnyeckme u
XuMu4yeckue
CBOWCTBA,
rnpuMeHeHune

OoON

Anbperngbi:
opManbperng v
aueTanboerung.
AuLeToH

=N

OOHOOCHOBHbIE
npenenbHble
KapboHoBbIE
KNCNOThI:
MypaBbWHaA ”
YKCYyCHas

NN

lMpakTn4eckas
paboTa Ne 2.
«CBoncTsa
pacTBopa
YKCYCHOW
KUCNOTbI»

CTeapuHoBas u

21




oJleMHoBas
KWUCIOThI, KakK
npeacrasuTenn
BbICLLNX
KapbOoHOBbIX
KNCNOoT

Mbina Kak coaun
BbICLLUNX
KapboHOBbIX
KNCNOT, NX
MotoLlee
nencrteue

U N

Cno>xHble acpupbl
KaK Npon3BOAHbIE
KapbOoHOBbIX
KWUCOT.
f'moponns
CNIOXKHbIX 3(pnpoB.

XXupbl: rMaponums,
npuMeHeHwne,
brnonormnyeckas
POJib XXNPOB

~N N

YrneBoabl:
COCTasB,
Knaccunpumnkaums.
BaxHenwmne
npencrtaBuTeNn:
rJ1t0OK03a,

dPpYyKTO3a,
caxaposa

N

Kpaxman u
LleJ11t0103a Kak
npupoaHble
nosinMepbl

O N

KoHTpO/1bHas
paboTa no
pasneny
«Kucnopoaconep
xawme
opraHuyeckue
coefVHEeHNA»

AMWHBI:
MeTUJIaMUH "
QHWJINH

= W

AMNHOKNCNOTbI
KakK aMoTepHble
opraHunyeckue
coeanHeHuns, nx
buonornyeckoe
3Ha4vyeHune.
MenTnaobl

22




N W

benkn Kak
npUpoaHbIe
BbICOKOMOJ1EKY N4
pHble
coeanHeHuns

OcCHOBHble
MOHATUNA XNMUUN
BbICOKOMOJIEKY NS
PHbIX
coegnHeHun

OcCHOBHble
MeTobl CUHTE3a
BbICOKOMOJ1EKY A
PHbIX
coeguNHEeHUN.
MnacTtmMaccsl,
Kay4dyKkwu,
BOJIOKHa

OBLUEE KOJIMYECTBO
YACOB NO
NnPOIrPAMME

34
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11 KJIACC

No
n/
n

Tema ypoka

Konun4yecTtBO 4Yacos

Bce
ro

KOHTpOJIb
Hble
paboThl

MpakTn4e
CcKune
paboThl

HaTa
n3yye
HUA

DNEeKTPOHHbI

e undgposble

obpa3oBaTe
NbHbIE

pecypchl

Xnmumyeckum
371eMeHT. ATOM.
IDNeKTpOHHas
KOH(Urypaumsa
aTOMOB

Mepuoanyeckum
3aKOH U
Mepunopounyeckasn
cucTtema
XUMUNYECKUNX
anemeHTOoB [. U.
MeHpoeneeBa, nx
CBA3b C
COBpEeMEeHHOM
Teopuen CTpoeHus
aTOMOB

3aKOHOMEpPHOCTU
n3MeHeHuns
CBONCTB
XUMUNYECKNX
3JIEMEHTOB U UX
COeNHEHUI MO
rpynnam u
rnepunoaam.
3Ha4YeHune
rnepnoanyeckoro
3aKOHa U CUCTEMbI
XNMNYECKUX
anemeHTOoB [.U.
MeHpeneeBa B
pPa3BUTUN HAYKWN

CTtpoeHue
BellecTBa.
XnmMmnyeckasi CBs3b,
eé Buabl;
MeXaHWN3Mbl
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obpa3oBaHus
KOBaJIEHTHOW
CBSA3MN.
BogopoaHasa cBA3b

BaneHTHOCTb.
dnekKTpooTpuuaTe
JIbHOCTb. CTeneHb
OKUCIeHUS.
BewecTBa
MOJIEKYJIAPHOI O U
HEMOJIEKYIAPHOI O
CTpOeHus

NMoHATMe o
ANCnepCHbIX
cncrtemax.
NCTUHHbIE M
KoJiIlonaHble
pacTBOpbLI.
MaccoBada goss
BellecTBa B
pacTBope

Knaccngpmnkaumsa m
HOMeHKNaTypa
HeopraHn4ecKmnx
COEeNHEHUN.
feHeTn4yeckas
CBSA3b
HeopraHn4Yecknx
BeLWlecTs,
pa3INYHbIX
KJlacCcoB

Knaccngpunkaumsa
XNMUNYECKUX
peakuuin B
HeopraHn4eckom u
opraHn4yeckon
XUMWUN. 3aKOH
COXpaHeHnsa MaccCb
BelleCcTB; 3aKOH
COXpaHeHnsa n
npespawieHns
SHepruu npun
XUMUNYECKUNX
peakumnsax

CkopocCTb
peakuun.
ObpaTumble
peakuun.
XrvmMunyeckoe
paBHoOBecue

[MpakTn4yeckas

25




paboTa Ne 1.
«BnusHune
pa3/INYHbIX
aKTOpOB Ha
CKOpPOCTb
XUMNYECKON
peakunm»

=

DNeKTPonTU4eCK
as gmccoumnauyms.
MoHATMe o
BOLOPOLAHOM
rnokasatene (pH)
pacTBopa.
Peakunnm nMoHHOro
obmeHa. T'maponus
OpraHn4Yeckux u
HeopraHn4Yecknx
BeulecTB

N =

OkucnnTenbHo-
BOCCTAHOBUTEJIbH
ble peakuuu.
MoHsaTue 06
3/1eKTpoamn3e
pacrnsiaBoB U
pPacTBOPOB COJIEN

w R

KoHTpoOsbHasA
paboTa no
pasneny
«TeopeTunyeckune
OCHOBbI XUMUWN>»

MeTannbl, nx
MoJIOXKEeHne B
Mepnoanyeckon
cnctemMe
XUMNYECKNX
anemeHTOoB [. U.
MeHpeneeBa un
ocobeHHOoCTM
CTpOEeHUs aTOMOB.
Obwune
dunsnyeckme
CBONCTBaA
MeTasl/IoB

Ul =

Cnnasbl MeTasNoB.
DNEeKTPOXNMUMYECK
nn psag
Hanps>XeHuin
MeTaJl/10B

o

XnMmunyeckue
CBOWCTBA
Ba>XHEeNLnx
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MeTannoB (HaTpun,
KaJIMA, KanbLUUN,
MarHun,
ANIOMUHUIN) N NX
CoeaNHEeHUNn

N B

XnmMmmyeckumne
CBOWCTBa XpomMma,
Megn n nx
coeNHEHUN

(ool o

XnmMmmyeckune
CBONCTBA UWMHKA,
xxenesa n nx
coeguHEeHnNn

MpakTn4yeckas
paboTa Ne 2.
"PeweHne
3KCNepuMeHTasbH
bIX 3a4a4 no teme
«MeTannb»"

OoON

HemeTannbl, nx
NnoJsiIoXKeHne B
Mepunoanyeckon
cucteme
XUMNYECKUX
anniemeHTOoB . U.
MeHpeneeBa n
ocobeHHOCTKN
CTPOEHNs aTOMOB

=N

dunsnveckune
CBOWCTBA
HeMeTassoB.
AnnoTtponunsa
HeMmeTasnnoB (Ha
npunmepe
Kucnopoga, cepbl,
docopa un
yrnepogna)

NN

XnmMmmnyeckumne
CBONCTBaA
rasioreHoB, cepbl n
nxX coeguHeHun

XnmMmyeckune
CBOWCTBa a30Ta,
docodpa n nx
COeaNHEHUN

AN

XnMmunyeckune
CBONCTBaA
yrnepoaa,
KPeEMHUA N nX
CoOeaNHEHUN

MpnmeHeHwue
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Ba>XHEeNLWnx
HemMeTaJIJ1I0B N X
coeanHeHnn

0O606LweHne n
cncrteMaTmsaumns
3HaHWN No TeMe
«HemeTannbi».
BbiyncneHns no
ypaBHEHUAM
XUMNYECKUX
peakunm n
TepMoXmuMmnyeckmne
pac4éThbl

~NN

MpakTn4yeckas
paboTta Ne 3.
«PeweHne
3KCNnepuMeHTasbH
blX 3a[a4 rno teme
"HemeTannbl"»

N

KoHTpoOsbHasA
paboTa no Temam
«MeTannbl» n
«HemeTannbIi»

HeopraHu4yeckue u
opraHudeckune
KUCNOTHI.
HeopraHu4yeckue u
opraHu4deckue
OCHOBaHMA

AmMdoTepHble
HeopraHun4yeckune u
opraHuyeckue
coeanHeHuns.
feHeTn4yeckas
CBA3b
HeopraHn4YecKnx u
opraHn4yeckunx
BellecTB

= W

Ponb xumunn B
obecnevyeHunn
3KOJIOrM4YecKon,
SHepreTn4eckoun un
nuLLeBon
6e3onacHocTN,
pasBMUTUN
MeoNLUNHBbI

MpenctaBneHns ob
06 MX Hay4HbIX
NPUHUUMax
MPOMbILLJIEHHOI O
NoJly4YeHus
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Ba>XHEeNLWunx

BeLlecTB
3 | Yenosek B Mupe 1
3 | BewecTB ”

MaTepunanoB

3 | XumMuna n 340poBbe 1
4 | YyenosekKa

OBLLEE KOJIMYECTBO 34 2 3
HYACOB M0
MPOIrPAMME

YYEBHO-METO/JIUYECKOE OBECHHEYEHHE OBPA3OBATEJBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIbI 1J151 YYEHUKA

Yuebnuku «Xumusa 8-9 kmaccel» .lom pemaknmeir O.C. T'aGpuensna, Mockga,
«IIpocsemenuney, 2023 rox

Paboune terpamn «Xumus 8-9 kmaccel» . Ilox pemakumein O.C. I'abpuensina, Mocksa,
«ITpocsemenne», 2023 rox

METOANYECKHWE MATEPHAJIBI JIJIA YUUTEJIA
Xumust. Metoandeckue pekomenaanuu. [Ipumepasie padboune nmporpaMmel. [lo penakineit
0O.C. I'abpuensna, Mocksa, «IIpocBemenne», 2023 roa

[IUD®POBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPCbhI CETU UHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢

http://school-collection.edu.ru/ - Equnas xomiekius g poBbIXx 00pa3oBaTebHBIX PECYPCOB

http://him.1september.ru/ - saekTpoHHas Bepcus razerbl "Xumus" mnpuioxenue k "l
ceHTsaops"

http://pedsovet.org/ - [Tencoser.org.

http://www.uroki.net/ - UROKI.NET.

http://festival. I september.ru/subjects/4/ - dectuBans mnemarormdeckux wuae "OTKPHITHII
ypok". Pa3zpaboTku ypoKOB [0 XUMUU

http://som.fsio.ru/subject.asp?id=10000755 -  CereBoe  OOBEAMHCHHWE  METOJIUCTOB
http://schools.perm.ru/ - [Tepmckuii ropoACKON HIKOIBHBIHN MOpTa.

http://www.alhimik.ru/ - AJIXUMUK.

http://www.chemistry.narod.ru/ - Mup Xxumuu.

http://hemi.wallst.ru/ - Xumus.

http://www.college.ru/chemistry/ - OtkporTsiii Komnemk: Xumus.

http://www.chemistry.ssu.samara.ru/ - Opranudeckass XUMHS - YyYCOHHWK I CpeIHel
TIIKOJTBI
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http://www.chemistry.ssu.samara.ru/
http://www.college.ru/chemistry/
http://hemi.wallst.ru/
http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://schools.perm.ru/
http://som.fsio.ru/subject.asp?id=10000755
http://festival.1september.ru/subjects/4/
http://uroki.net/
http://pedsovet.org/
http://him.1september.ru/
http://school-collection.edu.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html - 3nexkTpoHHBIE Y4eOHUKH
1o o01elt XUMUN, HEOPTaHUYECKOW XUMHH, OpraHUYECKON XUMUU

http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckas cTpaHuyka SIpociaBcKOro
[lenTpa TeeKOMMYyHHUKAUI 1 HHOOPMALIMOHHBIX CUCTEM B 00pa30BaHUH.

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - =~ OOpa3oBaTelbHBIII  cepBep
TECTUPOBAHMUA.
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