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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XxuMuu Ha ypoBHE cCpeiHero oliero oopa3oBanus pazpaboTaHa
Ha ocHoBe DepepanbHoro 3akoHa OoT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHUU B
Poccuiickoit denepanuuy, TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenpHOM TporpaMmbl  cpemHero obmero obpazoBanus (DOII COO),
IPEACTABICHHBIX B DefepanbHOM TOCYJIapCTBEHHOM 0O0pa30BaTENbHOM CTaHAApTE
COO, c¢ yuérom Konuenmuum npenogaBaHus yY4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenbHBIX opranuzaiusax Poccuiickoit @eaepannu, peannu3yronmx OCHOBHbBIE
oOpa3oBareibHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTerud pa3BUTHUSA
BocriutaHusi B Poccuiickoit denepanun Ha nepuona g0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOZOB K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OINPEAEICHHUIO
oOmiet crpateruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS OOYYaIOIIUXCS CPECTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbuble nonoxeHuss OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH,
COJICpKaHMsl, pe3yJbTaTOB OOy4YeHUss W TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
oO1ieo0pa3oBaTeNbHONM  OpraHu3aliu, SBJISETCS HEOTHEMJIEMOW YacThl0 HX
oOpa3zoBaHHOCTH. OHO  CHYXUT 3aBEpIIAIONIMM  ATaloOM  pealu3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KJIIOYEBBIX I[IEHHOCTEW, MPUCYIIHX
LEJIOCTHON CHCTEME XMMHUYECKOr0 00pa3oBaHMsl. DTU LIEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB MPUPOJIbI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercst xumuyeckoe 00pa3oBaHUe OOYYarOIIMXCS HA YPOBHE CPEHErO
oO1iero o0Opa3oBaHusl CpPEACTBAMH YUE€OHOIro MpeaMera «XHUMHsS», COJIEpXKaHUE U
MOCTPOEHUE KOTOPOTO OMpPEAENIEHbI B MporpaMMe Mo XUMHH € YY4ETOM CIennPpUKU
HAayKl XUMHUH, €€ 3HAUYCHHS B MO3HAHMHM MPUPOJBl U B MATEPUAIBHOW >KU3HH
oOIIECTBa, a TaKXKe C YYETOM OOMMX IeJe M MNPUHIIMIOB, XapaKTEPU3YIOIIMX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CPEIHEro oOiero oopazoBanus B Poccuiickoii
denepanum.

XUMHST KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyr poJib B
COBpEMEHHOW LIMBUJIN3AlLlMH, B CO3aHUU HOBOM 0a3bl MaTepuaibHOU KyabTyphl. OHa
BHOCUT CBOH BKJaJ B (OpPMHpPOBAHHE PAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAaIIIeM MHpPE Kak O E€IUHCTBE
NPUPOABI U UYENIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAKOLIETO0 MHUPA, OCO3HAHUS B3aMMOCBSI3ZH MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C APYTMMU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
TpyJa U SKU3HM Kaxaoro wieHa ooOmiectBa. CoBpeMeHHas XUMHUSA Kak HaykKa



CO3UATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBleHa Ha pELICHUE
rI00aNbHBIX MpPOOJeM YCTOWYMBOTO pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM ¢ OOmMMMM LENSIMM W TNPUHIOUIIAMH CPEIHEro OOIIero
oOpaszoBanusl cojepxanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbI ypOBEHb
U3Y4YEHHUs]) OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOyJaronuxcs, HeoOXO0TUMYIO UM /ISl BEIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCIICITHOTO BKJIIOYCHHSI B )KU3Hb COLMYMA, MTPOJOJIKEHHSI 00pa30BaHUs B Pa3IHUHBIX
001acTAX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHsD»  SIBISIFOTCS  0a30Bble  KypChbl —
«Oprannueckass xumuss» U «OOImIas W HEOpraHWYecKas XHMHSD», OCHOBHBIM
KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKu: cHCTEMa
3HAaHUU [0 HEOPraHMYECKOW XMMHH (C BKJIIOUEHHWEM 3HAHUN U3 O0IEeH XUMHH) U
OpraHr4yeckon xuMuu. POpMUPOBAaHUE AAHHOM CUCTEMBl 3HAHWW IpU U3Y4YCHUU
npeaMeTra 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTOO0pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSITHHI, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMHs» copMHpOBaHa B IporpaMme IO XMMHHM Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3YYEHUI0 Y4eOHOro Marepuaga U OO0yCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPENEIEHHBIX TEOPETHUYECKHUX
ypoBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHM BEIIECTBA PACCMATPUBAIOTCA Ha
YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMS OPraHMYECKHX COEAUMHEHHH, a TAKXKE Ha
YPOBHE CTEPECOXMMUYECKUX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEIICCTB.
Cenenusi 00 wW3y4aeMblX B Kypce BeLIeCTBaxX JalOTCsl B Pa3BUTUM — OT
YIJIEBOAOPOJOB JI0 CIOXHBIX OHOJIOTMUECKM AaKTHUBHBIX COeIMHEeHH. B Kypce
OpPraHMYECKON XMMHUU MOJTY4YalOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O
obmiero o0Opa3oBaHUsl TE€pBOHAYAJIbHBIC MPEACTABICHUS O XWUMHUYECKOW CBS3H,
KJIACCU(UKALMOHHBIX NpPHU3HAKaX BELIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT HX
CTPOCHMS, O XUMUYECKON PEAKLIVH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBAaEeTCs H3YYEHHBI Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOpEeTUYECKU MaTepuan ¢ (AKTOJIOTMYECKHE CBEJIEHUS O BeUlecTBaxX U
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMUSD» O00y4arollMMCS TPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTHYECKUX MO3UIUH,
riyoke TMOHATh HMCTOPUYECKOE U3MEHEeHHe (QYHKUUA 3TOro 3akoHa — OT
00001maroIIeii 10 0OBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHMM O Ba)XHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX MW NPUMEHECHHHM, & TaK)K€ O XMMHUYECKUX PEaKUUAX, UX CYLUIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUs AOoNoaHsAeTcs B Kypcax 10 u 11 kimaccoB anemeHTamu
COJIEp)KaHUs, MMEIIIMMHU KYJbTYpOJIOTHYECKUA W MPUKIATHOW Xapakrep. OTH



3HAHMUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XHUMHUHU C JPYTUMH HayKaMH,
pPacKphIBaIOT €€ PoJib B MO3HABATEILHONW M MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U
MPAKTUYECKUX MPWIOKEHUNH XUMHUHU, TMOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TpoOsieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh HH(OOPMALIMIO U IPUMEHATH €€ JJIsl TOTIOTHEHUS 3HAHUM,
pELICHUs] UHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaTEIbCKUX 3a1ad. B
LEJIOM COJEpX)aHUE YYEOHOro mnpeamera «XWUMHsD JAHHOTO YPOBHS H3y4YEHUs
OPUEHTUPOBAHO Ha (POopMHUpOBaHHE Yy OOYYAIOIIUXCS MHPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusi QuiIocopCKUX HJeH, TaKuX KakK: MarepuaibHOE €JIUHCTBO
HEOPraHUYECKOTO M OPraHUYeCKOro Mupa, 00yCIIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOECHHUEM, MTO3HABAEMOCTH MPUPOHBIX SBJICHHUN MyTEM 3KCIIEPUMEHTA
U peuieHus TMPOTHBOPEYUH MEXKIYy HOBbIMU (akTaMu H TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEIIEHUU KOJOTMYECKUX IMpoOieM, a
Tak)ke MpoOsieM COEpeKEeHUs dHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nane pemeHus 3agad BOCHUTAHUS, pa3BUTHS M COLMAIM3ALUU
oOyyarolmuxcss MPUHATHIE MPOTpaMMOM IO XUMHUHU MOAXOAbl K OINpPEAEICHUIO
COJAECpKaHUS M IOCTPOEHMsI IMpeAMeTa MpPeayCMaTpUBalOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN, UMEIOUIMX 0a30BOE 3HAUYECHUE JJIA PA3THYHBIX
BUJIOB JICATENbHOCTU: pEIICHUs MpoOieM, TMOoUCKa, aHalin3a W 00paboTKu
uH(popManuy, HEOOXOAMMBIX [JIsi NPUOOpPETEeHUsT OIbITa MPaKTUYECKOH U
WCCJIEIOBATENBCKON JEATENBHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B ITIO3HAHUN XUMUMU.

B npakTtuke mnpenonaBaHuMs XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHMs, MPU OMPEICICHUN
COJIEp)KATeIbHOM  XapaKTEPUCTHKU LEJIe M3y4eHHs TNpeIMeTa HalpaBlI€HUEM
NEPBOCTENEHHON 3HAYUMOCTH TPAJWLMOHHO NpU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKd Kak OO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKMA 3PEHUS] TAaKOW MOAXOJ K OINPENCICHHUIO LEeJed H3y4YeHUs
IIpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO [aHHOW TOYKE 3pEHUs TJaBHBIMH LEJISIMH H3YYCHHs] NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMuUpOBaHHME CHUCTEMbl  XHMHYECKUX  3HAHUHW  KaKk  BaKHEHIIeH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYyYHOM KapTHHBI MHUPA, B OCHOBE KOTOpPOU
JeXaT KIIOUeBbIEe TOHATHA, (PyHIaMEHTaJbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHME $3blKa HAyKW, YCBOEGHHE M IOHUMAHUE CYUIHOCTH JOCTYIHBIX
0000I1IIeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHUE C UCTOpPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOAAX IMMO3HAHMSI
BEUIECTB U XMMHUYECKUX peakUui, HEOOXOAUMBIX IJI MPUOOPETEHUS] YMEHUI



OpPUEHTUPOBATHCS B MUPE BEILIECTB M XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO
B [IPUPOJE, B IPAKTUYECKON U NOBCEIHEBHOU KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB JESATEIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHUEM  XMMHUYECKOTO  OSKCIEPUMEHTa,  COOJIIOJICHHEM  MPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsigy ¢ aTumMm, coaeprkaTenbHas XapaKTEpUCTUKA LEJIed M 3a1ad U3y4deHUs
IpeaMeTa B MPOrpaMMe M0 XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMH TPUOPHUTETAMH B CHCTEME CpEeIHero ooOmiero ooOpasoBanus. CeromHs B
MPENoJIaBaHUM XUMHUHU B OOJBIICH cTeneHu OTHAETCS MPEANOYTEHUE MPAKTHUECKOM
KOMITOHEHTE COJIepaHusi 00y4YeHUsl, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBIMTYCKHUKA
o01eo0pa3oBaTeIbHON OpraHW3ally, BIAJACIONIET0O HE HA0OpOM 3HaHW, a
(GYHKIIMOHATBPHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSIMH aKTHBHOTO
MOJIyYCHUS] 3HAHMM M TPUMEHEHHMS] HMX B pEaJbHOM JKM3HM [JISl PEIICHUS
IPAKTUYECKUX 3ajau.

B cBs3M ¢ 3TUM IIpU U3Y4YEHHUH IpeaMeTa « XUMUs» TOMUHUPYIOIIEE 3HaUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajantamnys 0o0y4aroluXcsl K YCIOBHUAM JAMHAMUYHO PAa3BUBAIOLIETOCS MHpA,
(GopMUpOBaHME  HHTEIUIEKTyaJIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHITHIO TPAMOTHBIX
pelieHrnit B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBSA3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopmupoBaHue 'y  OOydYalOlUXCA  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMMEIOIMIMX YHHUBEpPCAJIbHOE 3HAYEHWE JJIs PA3JIUYHBIX BUIOB
NESATEILHOCTH: pEeIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTku MHGOpPMAIINH,
HEOOXOAUMBIX JI1 MPUOOPETEHUS OMbITA ACSITEIbHOCTH, KOTOPAs 3aHUMAET BaXKHOE
MECTO B TMO3HAHMM XUMHUHU, a TaKXKe JUIsI OUEHKH C TMO3UIUH SKOJIOTHMYECKOU
0€301acHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOLIECCOB Ha OPraHU3M
4eJIOBEKa U MPUPOJIHYIO CPEAY;

pa3BUTHE T[103HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN O0yYaronuIuxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HAaHUS TI0 XUMUU B COOTBETCTBUU C XU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBpEMEHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHHM JUIsl MOMCKAa M aHaiu3a y4eOHOM u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHpOBaHUE U Pa3BUTHE Y OOYUYAIOMIMXCA ACCOLMATUBHOTO M JIOTUYECKOTO
MBIILICHUS, HaOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH TUIAHUPOBAHWU W TMPOBEICHUU XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy  oOydaromuxcss  yOeKAEHHOCTH B  T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B PEUICHUU TJOOAIBHBIX MpoOeM
palMOHANBHOTO TPUPOAOIOIL30BAHUS, MOMOJIHEHHUS] SHEPTETUYECKUX PECYpCOB H
COXPaHEHHUS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO



OTHOIIICHUSI K TPHUPOAEC U CBOEMY 3JI0pPOBBIO, a TaKXke NPUOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOYYCHHBIX 3HAHWM I TPUHSATHAS TPAMOTHBIX PEUICHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B y4eOHOM m1aHe cpemHero oomero oopa3zoBaHus IpeaMeT « XUMHUS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOMN 00macTu « EcTeCTBEHHO-HAYUHBIC TPEAMETHI.

OO1ee YuCIIO 4acoB, OTBEACHHBIX AJS U3YUYCHHs] XMMHH, Ha 0a30BOM ypOBHE
cpeaHero ooOiero oopa3zoBanusi, coctapisieT 68 yacoB: B 10 knacce — 34 yaca (1 ygac
B Hepeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMSI BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYITIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOINUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TIOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau (I1), okucieHrne aMMHadHBIM pacTBOpoM okcuaa cepeopa (1),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom memnu (1)), MHOTOaTOMHBIX CIUPTOB (B3aMMOJICHCTBUE TIIHMIEPUHA C
rugpokcunom meau (1)), anpaerunoB (OKKCICHUE aMMUAYHBIM PACTBOPOM OKCHIIA
cepeopa (1) m rugpokcumom memum (1), B3ammomelicTBHE Kpaxmajga C HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIE PEeaKIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TIOJTUMEPU3AITUS ¥ TTOJTUKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHUE BETUUYHUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorusa: mNHIIEBbIE MNPOAYKTBI, OCHOBBI PpPAalMOHAIBHOTO MUTAHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUUYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHHUN. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanusa. CuiabHbIe U cliadblie AIeKTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema xuMuueckux sneMeHtoB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHSATHUSI «MAacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHUH, KaIui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, pPEIICHUE
OKCMEPUMEHTAIBHBIX 3aJ]a4, HAOJIOJICHUE W ONHCAHUWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel macchl BemiecTBa WM O00OBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumun B 00€CIEUEHUH SKOJOTMYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenmoBeK B MHUpPE BEIIECTB M MATEpPUAJTIOB: BAXKHEWILHWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE30MACHOTO KCIIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TMOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SIBICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBALIUU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIO/IeHUsT TIpaBUJI 0€30MacHOro OOpalleHusi ¢ BeIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JIeITEeIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUs (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOACIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW Jisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTro MpoeKTa U (pOopMyIHpOBaTH BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ M a30TCOJAEpX AIIUE COCANMHEHUS, MOHOMEp, IOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU MOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarnyeckoir HoMmenknatype (IUPAC), a Taxxe TpUBOANTH TPUBHAIBHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIMJIEH, ALlECTHIICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHHWM, I[BETHHIE pPEaKIMu OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I[€JIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, pPOJHM XHMHUM B TIO3HAHUU SIBJICHUHN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH MOHITHA,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHMM XHMHUYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U UX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKIYy HEOPraHU4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakimu, U3MEHEHHIO CTENEHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  paCKphIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOpYyJOBaHUEM, a TakKe MpaBuia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE Cpeapl pacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (POopMynupoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCs: YMEHHE HCIIONIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoabnsie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
IT i .
DEMOET OPTAtACCRON Vi https://school.oblakoz.ru/materials/495725
1.1 Teopus cTpoCHHS OPraHUIECKUX 5 0 0
_ Pasgener 1.1.1,1.1.2,1.1.3
coenunennit A. M. byrieposa
Hroro no pazgeny 5
Pa3znea 2. YrieBoaopoabl
[Ipenenbuble yraeBoAOPOAbI — https://school.oblakoz.ru/materials/495725
2.1 2 0 0
aJIKaHBI Pazmensr 2.1.1, 2.1.2
Herbe oL HLIe VITEBOI0nOMLL https://school.oblakoz.ru/materials/495725
2.2 pet YICBOROPOABRE 6 0 1 Pasnensi 2.2.1,2.2.2,2.2.3, 2.2.4,
QJIKeHBI, aJIKaTUEHBI, ATIKIHBI
2.2.5
53 ADOMATHICCKIE VIIeE 5 0 0 https://school.oblakoz.ru/materials/495725
' POMATHHECKHE YHIEBOAOPOIH Pasgensi 2.3.1,2.3.2
24 IIpupoaHbIE HCTOYHUKHI 2 1 0 https://school.oblakoz.ru/materials/495725
' YTJIEBOIOPOIOB M UX MepepadoTka Paznenst 2.4.1,2.4.2
Wroro no pazueny 12
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
https://school.oblakoz.ru/materials/495725
31 Crpret. derion 3 0 0 Pasgensi 3.1.1,3.1.2,3.1.3
3.2 Anpaerunpl. KapOoHOBEIE 6 0 1 https://school.oblakoz.ru/materials/495725



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

KUCHOTHL. CIIOXKHBIE AHUPHI

Paznener 3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5,3.2.6

3.3

YrineBoanl

https://school.oblakoz.ru/materials/495725
Pazgensr 3.3.1,3.3.2

Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

12

https://school.oblakoz.ru/materials/495725

4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 3 Pasnener4.1.1,4.1.2, 4.1.3
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
https://school.oblakoz.ru/materials/495725
5.1 [Tnactmaccer. Kayuyku. Boigokna 2
Pa3gen 5.1.1
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrposbusie IIpakrnyeckue
MPOrpamMmbl Bceero o0pa3oBaTejibHbIE peCypchbl
padoThI padoTshI
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
CtpoeHue aToOMOB.
11 EZEEZEE:ZZE:: j;:;):Mj 4 https://school.oblakoz.ru/materials/495726
Pasgener 1.1.1,1.1.2,1.1.3
XUMHYECKHUX 31eMeHTOB /JI. .
MemneneeBa
19 CtpoeHue BellecTBa. 4 https://school.oblakoz.ru/materials/495726
MHoroo6pa3ue BeniecTn Pazgener 1.2.1,1.2.2,1.2.3,1.2.4
https://school.oblakoz.ru/materials/495726
1.3 XHUMHYECKUE PEAKITUN 6 1 1 Pasmensr 1.3.1,1.3.2,1.3.3,1.3.4,
1.35
Hroro no paszneny 14
Pa3nen 2. Heoprannyeckasi XuMust
https://school.oblakoz.ru/materials/495726
2.1 MerTanasl 6 1 Pasnener 2.1.1,2.1.2,2.1.3,2.1.4,
2.15,2.16
https://school.oblakoz.ru/materials/495726
2.2 Hemeramner 9 1 1 Pasnener 2.2.1,2.2.2,2.2.3,2.2.4,
2.25,226,22.7,2.2.8,2.2.9
53 CBs13b HEOPraHUYECKUX U 9 https://school.oblakoz.ru/materials/495726
OpPraHNYECKHX BEIIECTB Paznen 2.3.1

Hroro no pazneny 17



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

Pa3zgen 3. XuMus " 'KU3HL

https://school.oblakoz.ru/materials/495726

31 KHMHS 1 KH3HE 3 Pasmensi 3.1.1,3.1.2,3.1.3
Hroro mo pazueny 3
OBILEE KOJIMYECTBO YACOB 10 o

I[TPOT'PAMME



https://school.oblakoz.ru/materials/495726

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacos
Ne ni/m Tema ypoka B KonTposabHbie IIpakTuyeckue
cero padoThI padoThI
1 IIpeamer oprann4ecKor XUMHUH 1
5 Teopust cTpoeHUs OpraHUYEeCKUX 1
coenunenuiit A. M. byrieposa
3 I'omounorus. M3omepust 1
4 [IpencraBienue o K1accuPpUKaUN 1
OpPraHUYECKUX BEILECTB
5 Homenknarypa opraHuueckux COequHEHUIA 1
(cucremaTudeckas)
6 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUECKUH PsijL
7 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
8 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
9 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
10 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
11 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 pE3UHBI
12 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1




TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU

13
peakuuu

14 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

15 I'eneTnueckas cBsi3b YIiI€BOJOPOIOB,
IPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

16 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

17 KontponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

18 [IpenensHbBIE OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

19 MHOTroaTOMHBIE CIIUPTHI: STUJICHTITUKOIb 1
TIUIEPUH

20 @DeHoJI: CTpOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

91 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

9 OHOOCHOBHBIE TIPE/IeNTbHBIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

23 ITpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBast U OJIEMHOBASI KUCJIOTHI, KaK

24 MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIHX JKUPHBIX




KapOOHOBBIX KHUCIIOT, UX MOIOIIEE IUCTBUE

o5 Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CroxHble 3(UPHI KaK MPOU3BOIHBIE
26 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX

a¢upoB

VYTaeBobl: COCTaB, KiIaccuuKanus.
27 Baxneiiime npeacTaBuTeIM: TIIOK03a,
bpykTO3a, caxapo3a

28 Kpaxmai u nemirono3a kak npupoHbie

ITOJIMMEPBI

KonTponbHas pabota no pazaeny
29 «Kucnopoacoaepkaine opraHnuecKue
COEIUHEHUS

30 AMUJHBI: METWIAMUH U aHWJINH

AMHUHOKHCIIOTHI Kak aM(pOTepHbIC
31 OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuan

39 benku kak npupoHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

33 OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHMI

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH.

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Xumuueckui anemMeHT. AtoM. Snpo aroma.
N3oTomnsl

DneKTpoHHas 000104Ka. DHEPreTuYecKue
YPOBHH, IOAYPOBHU. ATOMHBIE OpOHTaINH, S-,
p-, d- anmeMeHThI. DIeKTpOHHAS
KOH(HUTypamus aTOMOB

[Tepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xxummudeckux anemeHTos 1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOI
TEOpPHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHHUM IO
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHU HAYKU

Xumudeckas cBsa3b. KoBajleHTHas CBA3b
(HemonsipHas ¥ MoOJNspHAst). MexaHU3MBbI
00pa30BaHMs KOBAJIGHTHOM CBS3H.
BanentHocTh

3J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. Honnas

XHUMHUYECKas CBsA3b. FIOHBI: KATUOHBI U
aHuOHEI. CTEIIeHb OKUCIICHHS




Merammueckas cBA3b. BogopoaHas CBs3b.

7 BemectBa MonekyasipHOro u
HEMOJIEKYJISIPHOT'O CTPOCHUS
[ToHsTHE O NUCIIEPCHBIX CUCTEMAX.

8 VcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBa B pacTBOpE

9 Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

10 ['eneTnyeckasi CBsI3b HEOPraHUUYECKHUX
BEILIECTB PA3JINYHBIX KJIACCOB
Knaccugukanus XuMIUecKuX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

11 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIHUAX

12 CxopocTts peakinu. OOpaTuMbie peaKiiui.
XHUMHUYECKOE PAaBHOBECHE
ITpakTuyeckas padora Ne 1. «Bausiaue

13 pa3auYHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

14 OnexrponuTnueckas auccouuanus. [lonsarue
0 BoziopoHOM Mokasarene (PH) pactBopa

15 Peakuuu nonHoro ooMeHa

16 I'maponu3 opraHMYECKUX U HEOPraHMYECKUX
BEIIECTB

17 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH

18 [TonsiTre 06 31eKTpoIK3€e paciiiaBoB U

pacTBOpPOB CoOJIEr




19

KonTponpHas pabora mo pazueny
«TeopeTryeckre OCHOBBI XUMHI

20

Merautbl, ux noJsioxenue B [lepuoanueckoii
cHCTEeME XUMHUYECKUX d1eMeHToB /]. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBONCTBA
MeTauioB. CIIaBbI METAJIOB

21

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUN
METaJI0B. XMMHYECKHE CBONCTRA
BOKHEUIIIMX METAJUIOB (HATPUIL, KaJIHA,
KaJIbLIUM, MarHuii, allOMUHUIN) U UX
COCTUHEHUN

22

23

24

25

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAJUIOB
(Xxpoma, Menu, IIUHKA, JKEeJIe3a) U UX
COeTMHEHUN

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«Metab»"

Hemeramnel, nX monoXeHHUE B
[lepuonnueckoii cucTteMe XUMHUYECKHUX
snemenToB JI. 1. MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

duznueckue cBOICTBAa HEMETAIIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

26

XHUMHUYECKUE CBOWCTBA U TPUMEHEHUE
rajoreHoB, CEpbl U UX COCTUHECHUI

27

XHWMHUYECKHE CBOMCTBA U NPpUMCHCHUC a30Ta,




dbocdopa 1 UX COeTUHEHHIA

28

29

30

XUMHUYECKUE CBOWCTBA U IPUMEHEHUE
YIJIEpOJa, KPEMHUS U UX COEAUHEHUI

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
TeMe «HemeTamibely. BeraucieHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKHE PACUETHI

[IpakTrueckas padota Ne 3. «PemeHue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"HemeTtamas"»

31

Kontponbnas padota nmo temam «MeTayis» u
«Hemertaiutb»y

32

33

34

HCOpFaHI/I‘lCCKI/IC H OPraHu4CCKHEC KHCJIOThI,
OCHOBAaHUA, aM(l)OTepHHe COCAMHCHUS.
I'enetmueckas CBA3b HCOPTraHNYCCKUX 1
OpraHn4€CKuX BCIICCTB

IIpencraBnenus o0 0OIMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO MOTy4YeHHUs
Ba)KHEUIIINX BEIIECTB

YesoBek B MUpE BEIIECTB M MATCPUAIIOB.
Xumusl ¥ 3710pOBbe YeoBeKa. Poib Xumun B
00ecneYeHUH YKOJIOTHYSCKOM,
SHEPreTUYECKOM U MUIIEBOM OE30MaCHOCTH,
paSBI/ITI/II/I MCECIUITNHBI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34










