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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE cpeqHero oobmiero oOpazoBaHus pa3paboTaHa Ha ocHOBe dDenepaibHOro0 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS denepaibHON
oOpaszoBaTebHON mporpaMMbl cpefaHero obmiero oo6pazoBanus (DPOII COO), mnpeacrtaBieHHbIX B DeaepanbHOM
rocyJapcTBeHHOM oOpasoBatesnbHOM cTanaapte COO, ¢ yuérom KoHuenmuu npenogaBanusi yueOHOro npeaMera «XuMus» B
oOpa3oBatenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3ylolMX OCHOBHbIE 00pa3oBaTeiIbHbIE MPOrPAMMBI, U
OCHOBHBIX TMoOJIOXkEHHI «CTpaterun pa3BuTusi BocnutaHus B Poccuiickoir ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpamMMbl IO XUMUH, K OMPEACICHUIO 00IIel cTpareruu 00y4deHus, BOCITUTAHUS U
pa3BUTHSA OOYYAIONIUXCSl cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuentyanpHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH, coaepKaHHs, Pe3yJbTaTOB OOy4YeHUsS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHe, TIOJydaeMO€ BBIIYCKHUKaMU  0011e00pa30BaTeIbHONM  OpraHu3aliu,  SBJISETCA
HEOTHEMJIEMOI YacThi0 X 00pa3oBaHHOCTH. OHO CIY’KHUT 3aBEpUIAIOLIUM STAllOM pealn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIMX IEIOCTHOW CHCTEeME XHMHYECKOro oOpa3oBaHUsA. OTH IIEHHOCTH
KacaloTCsl TO3HAHUA 3aKOHOB MPHUPOIbL, (OPMHUPOBAHUS MHUPOBO33PEHHUS U OOMIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO M TPHUPOAHONM cpene. Peanmmsyercs xumuyeckoe
oOpa3oBaHue OOydYArONIUXCS HAa YPOBHE CpPEIHETO OOIIEro oOpa3oBaHMs CPEJACTBAMH YYEOHOTO TpeaMeTa «XHUMH»,
coJiep KaHHe U MOCTPOCHHUE KOTOPOTrO OMpPEACNICHbI B IPOrpaMMe 10 XUMHUH C YYETOM CeU(pUKA HAYKH XUMUH, €€ 3HaUCHUS
B TO3HAaHUM TPUPOABI M B MaTepHATbHOW JKM3HU OOIIECTBa, a Takke C Y4E€ToM OOMMX Ieled W TMPUHIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero ol1iero oopazoBanus B Poccuiickoit deneparium.

XUMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOYI0 pOib B COBPEMEHHOW ITUBUIU3AINH, B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHON KynbTyphl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHHE PAMOHATHHOTO HAYYHOTO MBIIUICHHUS, B
CO37aHMe TEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, KOTopoe (hopmMupyercs
B XMMHUHU HAa OCHOBE NTOHMMAHHUS BEIIECTBEHHOTO COCTAaBa OKPYXKAIOMIErO0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEX1Y CTPOCHHEM
BEIIECTB, UX CBOWCTBAMH M BO3MOKHBIMHU 00JIACTSMH MMPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMHM, XUMHS CTajla HEOThEMJIEMOM 4YacTbIO MHUPOBOU
KYJbTYpPbl, HEOOXOIMMBIM YCJIIOBUEM YCIICIIHOTO TPYa U KU3HU KaXA0ro wieHa oOmecTBa. CoBpeMeHHasi XUMHUS KaK HayKa
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHM HampaBlieHa Ha PEIICHHE II100albHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOI, IHEPTreTUUECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBBS.

B cooTBetrcTBUUM ¢ 0OMMMU LEISIMU U MPUHIIMIIAME CPEIHETO 00IIero oO0pa3oBaHusl COACpKaHUE MpeaMeTa «XUMUs»
(10-11 kmaccel, 0a30BbIii YpOBCHb H3Y4YCHHs) OPHUCHTUPOBAHO IMPEHMYIIECTBEHHO Ha OOINEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM I BbIPAaOOTKH MHUPOBO33PEHUECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOYEHUS B KU3HBb
colyma, poJIOJKEHUsST 00pa30BaHUs B PA3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocrapisronuMu  TipeAMeTa  «XUMHUs» SBISIOTCS 0a30Bbie Kypchl — «Opranudeckas xumusi» u «OOmas wu
HEOpraHUYecKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOYCHUEM 3HAHUU U3 OOIIEH XMMHH) U OpPTaHUYEeCKON Xumuu. DopMupoBaHUE
JTAHHOW CHCTEeMbl 3HAHUW TPU HM3YYECHUM TMpeaMeTa O0EeCleurnBacT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa couepxaHus KypcoB — «OpraHuueckass Xxumus» U «OO0I1as 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
mporpaMMe 1Mo XMMHUHU Ha OCHOBE CHUCTEMHOIO TMOJXO0Ja K HM3YyUYCHHUIO0 Y4eOHOTO Marepuajia u 00YyCIIOBJIEHa MCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHWU Ha OMNPEIENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKUX COCJWHEHUM, a TakKK€ Ha YpPOBHE
CTEPCOXUMHYCCKUX U DJICKTPOHHBIX MPEACTABICHUM O CTpoeHHH BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIIeCTBax
JAI0TCSI B PA3BUTUHU — OT YIJICBOJAOPOOB J0 CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX COeIMHEHU. B Kypce oprannyeckoi XuMuu
MOJIY4aroT pa3BUTHE C(POPMHUpPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs INEpPBOHAYAIbHBIC IPEICTABICHHUS O
XUMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX TNPH3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKOU pEaKIUH.

[Tox HOBBIM yTiIOM 3peHHUS B IpeaMeTe «XUMHUs» 0a30BOr0 YPOBHSI pacCMaTPUBACTCS U3yUYCHHBIM HA YPOBHE OCHOBHOTO
o01rero 006pa3oBaHUs TCOPETUUSCKUN MaTepHral M (DaKTOJIOTMYSCKHUE CBEJICHHS O BEIIECTBaX M XMMUYECKOU peaknuu. Tak, B
JaCTHOCTH, B Kypce «O01mas u HeopraHudecKass XuMHs» 00yJaroIUMCs MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATH 3HAUCHHE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAO0JOTHUECKUX MO3UIINH, TIy0kKe MOHATh UCTOPUUYECKOE M3MEHEHUE
GbyHKIMI 3TOro 3aKOHa — OT 00001Ia0IIEH 10 0OBSICHSAIONICH U TPOTHOZUPYIOMIEH.

Ennnaa cucrema 3HaHWM O BaXKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUHM, CBOMCTBAX U NPUMEHEHUH, & TAKKE O
XUMUYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MpOTeKaHusl AonojHseTcs B kKypcax 10 u 11 kmaccoB sneMeHTaMu
COJICp>KaHMs, UMEIOIIUMHU KYJbTYPOJIOTHYECKUM W MPUKIAJHOW XapakTep. OTH 3HAHUSI CIIOCOOCTBYIOT TMOHHUMAHHIO
B3aMMOCBSI3U XHMHHM C JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHONW W MPAKTHUYECKON JeATETbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCTUTAHUIO YBaXKCHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTUUECKUX MPUIOKESHHU I
XUMUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JUMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C
XUMUEH, KPUTHYECKA OCMBICTUBATH HH()OPMAIIMIO U TPUMEHSITh €€ ISl TOTIOJIHeHUS 3HAaHUH, PEIICHUS] MHTEJUICKTYaIbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1emom comepxkanue ydeOHOro mpeamera «XuMUs» JaHHOTO YPOBHS
U3Y4YEHUs OPUEHTUPOBAHO HA (DOPMUPOBAHUE Y OOYUAIONTUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAHUST (UITOCOPCKUX
ujed, TaKMX KaK: MaTepUaibHOE €IMHCTBO HEOPTaHMYECKOTO U OPraHWYECKOro MHUpa, 00YCIOBIECHHOCTh CBOMCTB BEIECTB
UX COCTaBOM U CTPOEHHMEM, MTO3HABAEMOCTb MPUPOIHBIX SBICHUN MYTEM IKCIICPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKIY
HOBBIMU (DaKTaMU U TEOPETUUYECKUMHU MPEIANOCHUIKAMU, OCO3HAHHE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX IpoOsieM, a
TakKe MpobsieM cOepexeHust FHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/IaHNUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B nane pemieHus 3agad BOCIUTAHUS, PA3BUTHS U COLMAIM3AIMN OOYYAIOIIUXCS MPUHATHIE MPOTPAMMOM MO XUMHH
NOJXOJbl K OIpPEACIICHUIO COJEpkKaHUS U TOCTPOCHUS NpeaMeTa MpeAycMaTpuBaroT (HOPMHUPOBAHHE YHUBEPCATIBHBIX
y4eOHBIX NEUCTBHM, MMEIONMX 0a30BO€ 3HAYCHUE [JIS PA3UYHBIX BUIOB JEATEIBHOCTH: PEIICHUS MpoOieM, IMOUCKa,
aHajguza W 00paboTku WHOOpPMAIMKM, HEOOXOJAMMBIX I NPHOOPETEHUS OMbITa TMPAKTUYECKOM M HCCIeI0BATEIBLCKOM
JESTENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TTO3HAHUU XHUMHH.

B mpaktuke npenoaBanusi XMMUM KaK HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusA, TPU ONPEICICHUU COJEPKATEIbHON XapaKTepPUCTUKH IeNe W3y4YeHHs] TpeaMeTa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAWIIMOHHO TPHU3HAETCA (POPMUPOBAHUE OCHOB XHMHUYECKOW HAYKH KakK OO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKOMN AEATETbHOCTH YEJI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIBTYPHI.
C MeToInuecKoi TOUKH 3pEHUs TaKOW MOIXO0/ K ONPEACIICHUIO LIeJIel U3yUeHHs TTPeAMETA SIBJISIETCS BIIOJIHE OMPABAAHHBIM.



CornacHo JaHHOUM TOYKE 3pEHMS TJIaBHBIMH LEJIAMH U3Y4YEHHs IpeaMera «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki)
ABJISIIOTCS:

e (dopMHUPOBAaHUE CUCTEMBbl XMMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTABISIIONIECH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B OCHOBE KOTOPOH JieaT KIIOYEBbIE MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HAyKH, YCBOCHHUE U MIOHUMAHHE CYITHOCTU JIOCTYMHBIX 0000IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIICHUE C
HCTOPUEN UX PAa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue W pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB M XMMHUYECKUX pPEaKlu,
HEOOXOUMBIX ISl MPUOOPETEHUSI YMEHUM OpPUEHTHUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBICHHUMA, MMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pa3BUTHE YMEHMA M CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBSCHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOJICHUEM TTPABIII 0€30MaCHOT0 0OpaIEHUs C BEIIECTBAMH.

Hapsiny ¢ atum, coaepkareibHas XapakTEpUCTUKA LENeld W 3aJad HU3y4dyeHHsl MpeaMeTa B IMPOrpaMMe IO XUMHUU
yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH IPUOPUTETAMU B CHCTEME CPEIHEro OOHIero oOpa3oBaHUS.
CerojHs B mpemnojiaBaHuU XUMUHU B OOJIbIIEH CcTENeHU OTAAETCA MPENNOYTECHHE MPAKTUUYECKONH KOMIIOHEHTE COAEpKaHMs
o0yueHus, OPMEHTUPOBAHHOMN Ha MOJTrOTOBKY BBIIYCKHHKA 00I1€00pa30BaTeIbHON OpraHU3aliy, BIaJCiolero He HabopoM
3HaHUH, a QyHKIUOHAIBHONW IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMHM aKTUBHOTO MOJIYYEHMs 3HAHUNW U IPUMEHEHUS
UX B PEAIbHOW JKU3HHU [UJI PEUICHUS IIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydeHHM NpeaMeTa «XHUMHUS» JOMHUHUPYIOIIEe 3HauU€HUE MPHOOPETaloT Takhe LeNId U 3ajayu,
KaK:

ajanranus oOydalomUXcsl K YCJIOBUSM JUHAMUYHO PAa3BUBAIOLIETOCS MHUpPA, (OPMUPOBAHHE HHTEIUIEKTYalIbHO
pa3BUTOM JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM,;

(GopmMupoBaHue y 00y4arONINXCs KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE
JUIS pa3IMYHBIX BUJIOB JEATEIBHOCTHU: pEUIeHUs MpoOjeM, MoucKa, aHanu3a U o0paboTku UHpOpMauy, HEOOXOAUMBIX IS
NpUOOPETEHHSI OTbITa ACSITEIbHOCTH, KOTOpas 3aHMMAET BaKHOE MECTO B IMO3HAHUU XUMHH, a TAKKE IS OLICHKH C MO3UIHI



HKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKUX MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOAHYIO
cpeny;

pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUYarOIIMXCs: CHOCOOHOCTH
CaMOCTOSITETTFHO MPHOOpETaTh HOBbIC 3HAHMS 1O XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BAThH
COBpeMeHHbIE WH(GOPMAIMOHHBIE TEXHOJOTUM JUIS TOMCKAa W aHalu3a y4eOHOW W HAyYHO-TIOMYJSpHONW WHGOpMaIuu
XUMUYECKOTO COACPKAHMS,

dopMupoBaHUE U pa3BUTHE y OOYYAIONIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBINUICHUS, HAOII0JaTebHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHWU W TPOBEACHUH
XUMHAYECKOTO IKCTIEPUMEHTA,

BOCIIUTAHUE Yy OOydarommxcs yOexJAEHHOCTH B TyMaHHCTHYECKOW HANpPaBICHHOCTH XUMHUH, €€ BaKHOW pPOJH B
pelieHnu TI00aIbHBIX MPOOJIEM PpAIMOHATBHOTO MPHUPOAONONB30BaHMUS, TOMOJHECHUS JHEPTEeTHUYECKUX PECypcoB W
COXpaHEHUs MPUPOJTHOTO PABHOBECHS, OCO3ZHAHHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO,
a TaKxKe MPUOOPETCHUs ONBITA WCIIOJIB30BAaHUS IMOJYYCHHBIX 3HAHHWW ISl MPUHSTHS TPAMOTHBIX PEUICHUH B CUTYaIUsAX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B yue6GHoM miaHe cpegHero o601miero oopa3oBaHus npeaMeT «XuMus» 0a30BOr0 YpOBHs BXOJMUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE IPEIMETHI.

OO61iee 4uCIO 4YacoB, OTBEAEHHBIX ISl M3YyYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CpelHEro oo01iero oOpa3oBaHMS,
coctabiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKO XUMUH

[Ipeamer opranuyeckod XuUMHUU: €€ BO3HHUKHOBEHHE, DA3BUTHE W 3HAUYCHHE B TMOJYYEHHH HOBBIX BEIIECTB U
MarepuanoB. Teopusi CTpOE€HHMS OpraHMYecKux coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE TOJIOKEHUA. CTPYKTypHBIE
dbopMyIbl OpraHuYecKuX BellecTB. ['oMonorus, nsomMepusi. XUMUYECKasi CBSA3b B OPraHUYECKUX COCAUHEHUSX — OJIMHAPHbBIC
Y KpaTHBIE CBSI3U.

[IpencraBnenne o0 Ki1acCuUKAUM  OPTraHMYECKUWX  BemiecTB. HoMmeHkimatypa OpraHWYecKHX COCIMHEHUU
(cucTtemMaTuueckasi) U TPMBUAJIbHBIC Ha3BaHUS BAXKHEUIIIMX MPEICTABUTENCH KJIaCCOB OPraHUYECKUX BEIIECTB.

DOKCIepUMEHTAJIbHBIE METOJbI M3YUYEHHUS BEIIECTB M WX TPEBPAICHUN: O3HAKOMJIEHHWE C O0pa3llaMu OpPTraHHYEeCKUX
BEIIECTB M MaTepHallaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJl OpPraHWYeCKUX BEIECTB, HAOIIOJACHHE M OIHUCAHUE
JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHWYECKUX BEIIECTB NMpPU HarpeBaHuU (TUIaBJIICHHE, OOYTIMBaHUE H
TOpEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI psAn. MeTaH W 3TaH — MNPOCTEHIINE NPEICTABUTEIN AJIKAHOB:
duznueckre 1 XUMUYECKHUEe CBOMCTBA (PeaKluy 3aMEIICHHs M TOPEHHUSI ), HAX0XKICHHUE B MPUPO/IE, TIOTyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI Psifl. DTUIEH U NPONMWIECH — MPOCTEHIINE MPEACTABUTEIHN AIKEHOB:
duznueckne M XUMHYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUIpATallid, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJIYYEHUE U TPUMEHEHHUE.

Ankamuensl: OyrtamueH-1,3 u wMerunOyraauwen-1,3: cTpoeHue, BaKHEWIIME XWMHUYECKHE CBOMCTBa (peakuus
nonumepusanun). [lonyyeHue CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJIOTUYECKUI psAll. ALIETUIEH — MPOCTEUIINNA TPEACTABUTEINb ATKUHOB!
COCTaB, CTpOeHHE, (U3MUECKHE M XHMHUYECKHE CBOMCTBA (pEaKkIuu THAPUPOBAHUS, TAIOTCHUPOBAHWS, THUApPATAIINU,
TOpPEHHUs] ), MOJTyYeHUE U TPUMEHEHHUE.



Apenbl. beHzoi: cocTtaB, cTpoeHue, PuU3nuecKkue U XUMUYECKHUE CBOMCTBA (PEaKIuu TaJIOTEHUPOBAHUS U HUTPOBAHUS),
MOJIyYeHHE U MPUMEHEHHE. Tonyo0: cocmas, cmpoenue, uzuieckue u XumuiecKue ceoucmaea (peakyuu 2ai02eHuposaHus u
HUMpOBAaHus), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBA3b MEXKAY YIVIEBOJOPOAAMH,
MPUHAJICKAIIMME K Pa3IMYHbIM KIJIacCaM.

[IpupoaHble UCTOYHUKHU YIIIeBOAOPOAOB. [Ipuponnblil ra3 u nonytHble HedTaHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crnoco6bl nepepaboTKu HePTH: MEperoHKa, KPEKUHT (TEPMUYECKUM, KaTAUIUTHYECKUM), mupoiu3. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yToib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCHEepUMEHTAJIbHbIE METOJbl M3y4Y€HHUs BEIIECTB W MX IMpEBpallleHHI: O3HAKOMJIEHHE ¢ 0Opas3lamu IiacTMacce,
Kay4yKoB U pe3uHbl, komuiekiun «Hedtb» n «Yronp», MogenupoBaHue MOJEKYN YIII€BOJOPOAOB U TajJOr€HONPOU3BOIHbIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YYEHHUE €ro CBOMCTB.

PacuétHrie 3agaun.

Breluncnenus mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJTHOTO BEIIECTBA WU MPOIYKTA
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIICCTB UJIU MPOJTYKTOB PEAKIIUHN ).

Kuciaopoaconepsxkamue opranudecKue coeIMHEHHA

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTPOEHUE, PU3NUECKHE U XMMHUYECKUE CBOMCTBA (PEaKlnH C
AKTUBHBIMU METAJJIAMH, TaJIOT€HOBOJIOPOIaMH, TOPEHHE), PUMEHEHUE. BOIOPOIHBIE CBSI3M MEXIY MOJEKYJIaMHU CIIHPTOB.
JleficTBHEe METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHBIE CIUPTHL. DTWIEHIJIMKOJNb W TJIUIEPUH: CTPOCHHE, (PU3NYECKHUE U XUMHUYECKHE CBOWCTBA
(B3aMMOIEIICTBUE CO IIEJIOYHBIMU METAJUIAMH, KaU€CTBEHHAs! Peaklvsi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBUE HA OopraHu3M
yenoBeka. [I[puMeHeHue rniepruHa U STUIEHTJIKOIIS.

deHo: CTpoeHNEe MOJICKYIbI, PU3NYECKHUE U XUMUYEeCKue cBoiicTBa. TokcuunocTh henona. [Ipumenenue dhenona.

Anbaerunsl U xkemonsvl. PopMambICTHI, alleTAIbICTHA: CTpOeHUEe, (PU3NUECKHEe U XUMHUYECKHUE CBOMCTBa (peakiuu
OKHUCJIEHUS W BOCCTAHOBJIEHUSI, KAUECTBEHHbBIEC PEAKIUU), TIOJYUCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas M YKCYCHAasi KHUCIOTBI: CTpOeHHUE, (U3MUECKHE U
XAMHYECKUE CBOMCTBA (CBOMCTBa, OOIIME s Kiacca KHCIOT, peakmus 3TepuuKalvu), TMOJydeHUe WU TMPUMEHEHHE.
CreapuHoBasi M OJEMHOBAs KHUCJIOTHl KakK TMPEICTaBUTENHM BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJM BBICHIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIee JCHCTBUE.



CnoxHbie 3(QUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponu3 cioxubix 3¢upos. Xupel. ['maponus kupos.
IIpumeHenue xupoB. buonorndeckas posib KUPOB.

VYrneBoabl: cocTaB, KiaccupUKals yrieBogoB (MOHO-, IU- U TOJIMCaxapunl). ['ok03a — MpOoCTeHIINIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3NYECKHE M XHMHUYCCKHE CBOicTBa (B3ammosneiictBue ¢ ruapokcuaom wmeau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHUE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJE,
MpUMEeHeHHe, onosoruueckas posib. Dorocunre3. GpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemirono3a kak nmpupojiHbie mojuMepbl. CTpoeHne Kpaxmaia U 1eJUTr0103bl. Dusznueckue U XUMUYECKHE
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEepUMEHTAJIbHBIE METOJbl M3yUYCHMs] BEIIECTB W WX TMpEBpallleHUu: MPOBEJCHUE, HAOJIOJICHUE W OMHCAHUE
JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMU OJIHOATOMHBIX CIHUPTOB (OKHCJICHUE 3TaHOJIa
okcugmom wmenu(ll)), mMHOrOaTOMHBIX CHHPTOB (B3ammojeicTBue rauiepuHa ¢ rugapokcugom wmeau(ll)), ampaerumon
(okucieHue aMMuadHBIM pacTBopoM okcuaa cepedpa(l) u runpoxcumom menu(ll), B3ammopaeiicTBue Kpaxmana C HOJOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIIOTHI.

Pacuérnbie 3amaumn.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
pEeakiuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIU MPOYKTOB PEAKIIUN ).

AzoTcoaepxkaiire OpraHuuecKiue CoeTMHEHNUS.

AMUHOKHUCTOTHI Kak aMm(pOTepHbIe OpraHudeckue coequHeHust. Ou3nuecknue 1 XMMUYECKHUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe rMinHa). buonorndyeckoe 3nadeHne aMuHOKUcHoT. [lentub.

benku xak mpupoaHbIE BHICOKOMOJICKYISIpHBIE coeluHeHUs. [lepBuuHas, BTOpUYHAS U TPETHUYHASI CTPYKTypa OEJKOB.
XVWMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYSCTBEHHBIC PEAKIINH HA OCJIKU.

OKCTHEepUMEHTAILHBIE METOJIbI U3YYCHHS BEIIECTB U UX MPEBpAIEHUI: HAOIIOACHNE M ONMMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpAaIlis OCJIKOB NMPU HATPEBAHUH, [IBETHBIC PEAKIIUU OEITKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIEC MOHSITUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPU3ALINK, CPEIHSST MOoJIeKylsapHass macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUNA —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCAIIHSI.



OKCHEepUMEHTAJIbHBIE METOAbl M3YYECHHs BELIECTB M UX MPEBpAllCHHI: O3HAKOMJIEHHE C o0pa3laMHu NPUPOAHBIX U
HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3U.

Peanu3anus MeXNpeaIMETHBIX CBSA3EH NPH HM3YyYEHHM OpraHudeckod Xxumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK M MOHATUMN, SBISIOIIMXCS CUCTEMHBIMM ISl OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO0muMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHWE, HAy4yHbI (akT, TrUnoresa, 3aKOH, TEOpHUs, aHaju3, CUHTE3,
KjaccuuKays, NIepuogUIHOCThb, HAOI0IEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICJINPOBAHHE.

®dusuka: MaTepus, SHEPIHsl, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BELIECTBO, TENIO, OOBEM,
arperaTHOe COCTOSIHME BEIlleCTBa, (PU3nUYecKue BETMYMHBI U €UHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpraHu3me, (OTOCHHTE3, OUOJOTMYECKH AKTUBHBIC
BeniecTBa (OeIKH, yrieBOAbl, KUPbI, GEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPO/bI, TOJIE3HBIE NCKOIIAEMbIE, TOILJIUBO, PECYPCHI.

TexHomorus: NUIIEBbIE NPOAYKTH, OCHOBBI PALlMOHAIBHOIO IIUTAaHUSA, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIC U
KOCMETHUYECKHUE IIPENapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUN dJeMEHT. AToM. SAApo aroma, W30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUECKUE YPOBHU, TTOTYPOBHHU.
AToMHBIC opOuTany, S-, P-, d- ameMenTsl. OCOOCHHOCTH pPACIpeICICHHs DJICKTPOHOB MO OPOUTAISAM B aTOMax J3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DISKTPOHHAS KOH(PUTYpaIlrs aTOMOB.

ITepuonnueckuit 3akoH u Ilepuonuudeckass cucrema xumuueckux »snemeHtoB JI. WM. MenneneeBa. CBs3b
MEpUOANYECKOr0 3akoHa U llepuonnueckon cucreMbl xumuueckux ameMeHToB . . MenaeneeBa ¢ COBpeMEHHOM TEOpHUEN
CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB M0 rpynnaM 1 nepuojaM. 3JHa4€HUEe MEPUOINIYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BeniecTBa. XUMHUYECKasi CBA3b. BUAbl XUMUYECKOW CBSA3M (KOBAJIEHTHAs HEMOJISIPHAS U MOJIApHAs, MOHHAS,
MeTalindyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHON XUMHUYECKOW CBs3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN).
BonoponHas cBsi3bk. BaneHTHOCTB. DneKTpoOTpUIIATENBbHOCTh. CTeneHb OKUCIIEHUs. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO Y HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKOMN PEIIETKY.

[lonsiTue 0 qucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOUMIHBIE pacTBOPbL. MaccoBasi 0I5 BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHWdecKuX coeauHeHuil. HomeHkiaTypa HEOpPraHMYEeCKHX BelIecTB. | eHeTHYecKas CBS3b
HEOPraHMYECKUX BEILECTB, MPUHAMJIEKAIINX K PA3JIMUYHBIM KJIacCaM.

Xumuueckast peaknusi. Kiaccupukamuss XUMAYECKUX pPEaKIMii B HEOPTAaHMYECKOW W OpPraHMYEeCKOM XUMHUHU. 3aKOH
COXpPaHEHHUsI MacChl BELIECTB, 3AKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pasnudHbIX (akTtopoB. OOpaTuMble peakinu. XUMUYECKOE PaBHOBECHE.
@DaKTOpBHI, BIMSAIONIME HA COCTOSTHUE XUMUUYECKOT0o paBHOBecus. [Ipunuun Jle llarense.

Onektponutnyeckas aucconuanus. CuinbHble U ciadble 35eKTpoauThl. Cpena BOAHBIX pacTBOPOB BEIIECTB: KHUCHa,
HEUTpAJIbHAs, IIEIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.



DKCNEpUMEHTAIIbHBIE METOJbl M3Y4Y€HMsI BEIIECTB M WX MpeBpalleHui: nemoHctpauus Tadbmui «llepuoanueckas
cucteMa xumuueckux sneMeHTtoB [[. M. MenneneeBa», u3ydeHue MOJENIECH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHUE U
OMHUCaHue JEMOHCTPAIMOHHBIX U Ja00paTOPHBIX OMBITOB (pa3fiokKEeHUE MEPOKCHUIA BOJOPOIa B MPUCYTCTBUM KaTalu3aTopa,
OTpEeNIeNICHUE CpeJbl PAacCTBOPOB BEHIECTB C IMOMOIIBI0 YHUBEPCATBHOIO WHJMKATOPa, PEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3andyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUN».

Pacuérnrlie 3agaun.

Pacu€Tpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUYETHI, PACYETHI C UCIIOIB30BAHUEM
TTOHSATHS «MacCOBas J0JIs BEIICCTBAY.

Heopranuuyeckast xXuMus

Hemerannel. [lonoxenue HemetamwioB B Ilepuonnueckoid cucreme xumudeckux snemeHToB J[. M. MenaeneeBa u
O0COOCHHOCTU CTpoeHHUs atoMoB. du3nueckue CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETA/UIOB (Ha MpUMEpPEe KHUCIOpOoJa,
cepsl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaXKHEHUIIIMX HEMETA/UIOB (TaJOreHOB, cephl, a3oTa, docdopa, yriepoga U KPEeMHHS) U HX
coeIMHEeHUM (OKCUAO0B, KUCIOPOICOIEPKAMMX KUCIOT, BOJIOPOAHBIX COCTUHEHMU).

[IprMeHeHne BaXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUII.

Meramnel. Ilonoxenune wmeraioB B Ilepuomuueckoin cucreme xumuyeckux odiemMeHtoB JI. M. Menpaeneesa.
OCoOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI04ek aTtoMoB MeTauioB. OOmue ¢usndeckue cBoicTBa MeTaloB. CIUIaBbI
METaJUIOB. DIEKTPOXUMUYECKHUH psii HAPSIKEHUI METAILTIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATpUM, KaJlWi, KalbllMi, MarHui, allOMUHUN, IIUHK, XPOM, >KEJIE30,
MeJlb) U X COCTMHECHMUIA.

O6mue crmocoOwl moyyeHus MeTauioB. [I[puMeHeHe MeTaIlIOB B OBITY M TEXHHKE.

OKCIEepUMEHTAIbHBIE METOJIbl M3YUYEHUs BEIIECTB M MX IMPEBPAIICHUN: U3YYCHHUE KOJUICKIUH «MeTaulbl U CIUIaBbI»,
00pa3IoB HEMETANIOB, PEIICHHUE OKCIICPUMEHTAIBHBIX 3ajad, HAOMIOJCHUE M ONHCAaHWE JEMOHCTPAIIMOHHBIX U
Ja00PAaTOPHBIX OMBITOB (B3aUMOICHCTBHE THIPOKCH/IA ATFOMUHUS C PACTBOPAMHM KUCJIOT M IIIEJIOUCH, KaueCTBEHHBIC PEaKIIHU
Ha KaTUOHBI METAIIJIOB).



Pacuétnrlie 3agaun.

Pacuétel mMacchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WM OOBEMY OJIHOTO W3
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacUEThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJHO W3
BELIECTB UMEET IIPUMECH.

XuMHs 4 JKU3Hb

Ponp xumum B oOecCreUeHUU HKOJOTUYECKOM, SHEPreTUYECKOM W MUIIEBON O€30MacCHOCTH, Pa3BUTHUM MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METOJIAX O3HAHUS BELIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUTIAX TPOMBIIIIICHHOTO MOJTYyUYCeHHs BaXKHEHIIINX BEIIECTB.

YenmoBek B MHpE BELIECTB M MATEPUAIIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTe€pHUalbl, KOHCTPYKUHOHHBIE MaTEpUAJIbI,
KpPackKH, CTEKJI0, KepaMHKa, MaTepUalbl 1Jis SJIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKHE U MUHEPATIbHBIC yI00PEHUSI.

XuMHUsT U 370pOBbE YEJIOBEKA: TMpaBWJIa HCIOJIL30BAHUS JIEKAPCTBEHHBIX IIpenapaToB, IpaBujia 0€30MacHOTO
UCITOJIb30BaHUS TIPENapaToOB OBITOBOM XUMHUU B ITOBCETHEBHOM KU3HH.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUH OOIIeH M HeOpraHMYecKod XuMuM B 11 Kiacce OCyIecTBIETCS
yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TOHSATHH, TaK W TOHSTHM, SBISIONIUXCS CHUCTEMHBIMU IS
OTHEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO61ue ecTeCTBEeHHO-HAY4YHbIC MOHATHS: HAy4YHBIA (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KiacCHu(UKaIus,
NIEPUOIMYHOCTD, HAOJI0ICHHE, DKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHUE, SIBICHHE.

dusznka: MaTepusi, SHEPTUsA, Macca, aTOM, DJICKTPOH, IMPOTOH, HEUTPOH, WOH, HU30TOI, PAJUOAKTUBHOCTbH, MOJIEKYIIA,
SHEPIreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUCCKUE BETMUUHBI U AUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kimerka, opraHusM, SKOCHCTeMa, Onocdepa, MaKpo- M MHKPODJIEMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B
OpraHu3Me.

I'eorpadus: MuHEepasbl, TOPHBIC IIOPOJIBI, TTOJIE3HBIE HCKOMTAeMBbIE, TOILIMBO, PECYPCHI.

TexHosorusi:  XMMHUYECKass  MPOMBIINUIEHHOCTh, METAJUIyprusi, IPOWU3BOJCTBO  CTPOUTEIBHBIX  MATEPHAJIOB,
CEIIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBASI IPOMBIIIICHHOCTD, (hapMalieBTHYeCKas MPOMBIILICHHOCTb, TPOU3BOICTBO
KOCMETHUYECKUX  IIPENaparoB, MNPOU3BOJACTBO KOHCTPYKUIMOHHBIX MATEpPHUATIOB, JJEKTPOHHAS  IPOMBIIUIEHHOCTb,
HaAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHU HA BA30OBOM YPOBHE CPE/IHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOEHHUS OOYYalOIIMMHUCS MNPOrpaMM CpPEIHEro OOIIEero
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeaMeTHbiM). HaydHo-meTronuueckoil OCHOBOM g pa3paboOTKu
IUIAHUPYEMBIX PE3YJIHTATOB OCBOCHMSI IPOrpPaMM CpEeAHEro oOIero oO0pa3oBaHUs SABISETCS CUCTEMHO-AESTENbHOCTHBIN
OAXOA.

B cooTBeTCcTBUU C CUCTEMHO-AEATEILHOCTHBIM MTOAXOAOM B CTPYKTYpPE JIUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MpEAMETA
«XUMUS» HA YPOBHE CPETHETO 00111er0 00pa30BaHMsl BIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHHE OOYYalOUIUMHUCA POCCUUCKOM TpPaXKJAHCKOM MJIEHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

IEJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JTMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M HMCTOPUUYECKHUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IEJTOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIC PE3yJabTaThl OCBOEHHUS MpeaMeTa «XHMHUS» JAOCTHUTAIOTCS B €JIMHCTBE YYCOHOM M BOCHHUTATEIBLHOMN
JNEATENBHOCTA B COOTBETCTBUM C T'YMAaHUCTHUYECKHMH, COLMOKYJIBTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMU U
ujeasaMl POCCHUHUCKOTO TpakIaHCKOTO OOIIECTBA, MPHUHATHIMH B OOIIECTBE HOPMAMU U TpaBWIAMH TIOBEICHHSI,
CHOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0YyYarOIIUXCSL.

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTpa)xarT CHOPMHPOBAHHOCTH OMNbITA MO3HABATEILHOW H
MPAKTHUUECKOH eATEIbHOCTH 00yUaIOUINXCA [0 peann3aly MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpaxaaHCKOrO BOCIIMTAHUS .

OCO3HAHUS 00yYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPECTABICHHUS O COIMAIbHBIX HOPMAaX U MPaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NEITENHHOCTH MPU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337124, BBITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU TOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apryMEHTHhI JAPYTUX MPU aHAJIU3€ Pa3IMUHbIX
BUJIOB YU€OHOM JIeSITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

[IEHHOCTHOT'O OTHOIICHUSI K HICTOPUUECKOMY M HAYyYHOMY HACIIEIUIO OTEUECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TECOPUM M MPAKTUYECKOTO MPUMEHEHHS XUMUHU, OCO3HAHUS TOTO, YTO
JTOCTH)KCHUSI HAYKH €CTh PE3YJbTaT JUIMTEIbHBIX HAOMIOACHUHN, KPOTIOTIMBBIX SKCIEPUMEHTAIBHBIX TTOMCKOB, MOCTOSSHHOTO
Tpy/Jla YIEHBIX U MPAKTUKOB;

UHTEpeca M TIO3HABAaTEJIbHBIX MOTHBOB B TIOJYYCHHUH U TOCIEAyIONEM aHalu3e HWHPOpPMAIMd O TMepeoOBbIX
JNOCTHKEHUSIX COBPEMEHHOW OT€YECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallld, CBSI3AHHBIE C XMMHYECKUMU SBICHHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE M MOCTYNKHA CBOMX TOBAPUIIEH C MO3ULUNM HPAaBCTBEHHBIX U MTPABOBBIX HOPM U
OCO3HAHHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 30pOBOro M 0Oe30macHoro oOpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmo/ieHus TpaBmwi 0e30macHOro oOpalieHus C BEHeCTBAaMU B OBITY, TMOBCEIHEBHOM JXH3HU W B TPYIAOBOM
NEeATEeNbHOCTH;



MOHUMAHMS [IEHHOCTH TMPaBUI MHAWBUIYATHHOTO M KOJUIEKTUBHOrO O€30MacHOTO TOBEJEHUS B CUTyalUsX,
YIPOKAOIINUX 3J0POBBIO U KU3HU JIOAEH;

OCO3HAHUS MOCIECTBUM 1 HEMPUSATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aIKOroJis, HAPKOTHUKOB, KypEHHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B y4e€OHO-UCCIEIOBATEIbCKON JIESITEIbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM U JPYTUX BUJAX JAEATEIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PELICHUM MPAKTUYECKUX 3a/Ja4 COLHAIBHOM HAMpPaBICHHOCTH (B paMKaX CBOETrO
KJ1acca, IIKOJIbI);

UHTEpECa K TMPAKTUYECKOMY H3YUYCHHIO MNpodeccuil pa3IuyHOTO poJia, B TOM UYHCIE Ha OCHOBE MPUMEHEHUS
PEAMETHBIX 3HAHUN 110 XUMUU,

YBaXXEHUS K TPYNY, JIOISAM TPyAa U pe3ysibTaTaM TPYI0BOU JIEATeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAJIBLHOW TpaeKTOpUU oOpa3oBaHus, Oymyiied mpodeccuu U peann3aiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB M MOTPEOHOCTEH
00IIIeCTBa;

6) 3K0JI0TM4Y€eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1€Ie€CO00Pa3HOr0 OTHOIICHUSI K IPUPO/IE, KaK MCTOUYHUKY CYIIIECTBOBAHUS )XKU3HU Ha 3eMIIe;

NOHUMAaHHS TJI00ATBHOTO XapaKTepa KOJOTMYECKHX MpoOJieM, BIUSHUS 3KOHOMUYECKHX IPOIIECCOB HA COCTOSTHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUHW XUMHHU JI PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOOTI0JIH30BAHMS;

AKTUBHOIO HENPUATHS ACUCTBUN, NPUHOCAIIMX BPEJ OKPYXAOUIEW NPUPOJHOW CPENEe, YMEHHS IPOTrHO3UPOBATH
HEOJIaronpUsTHBIE IKOJIOTUIECKUE TIOCIECTBUS MPEANPUHUMAEMBIX ICHUCTBUI U MPEJOTBPAIATh UX;

HaJu4usi Pa3BUTOrO 3KOJOTUUYECKOTO MBIIUICHHS, SKOJIOTMYECKONW KYJIbTYpPhl, OMNbITa AESITEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMHU B IO3HABATEIbHON, KOMMYHUKATHBHON U COLIMAIBHOM MPAaKTHUKE,
CIIOCOOHOCTH U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UAEOJIOTUU XeMO(POOUH ;



7) IEHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBCHHOU
MIPAKTUKH,

MOHUMaHUS CHEIMUPUKH XUMHUHM KaK HAyKd, OCO3HaHHUA ¢€ poiau B (OPMHPOBAHWU PAIMOHAIBLHOTO HAyYHOTO
MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTABICHHUS 00 OKpYXaloleM MHpE KaK O €IUHCTBE MPUPOJLI M YEIOBEKa, B
MO3HAHWUHY TTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXpaHEHHUS MMPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAYMMOCTH XWMHUHU JIJII COBPEMCHHOW IIMBHJIM3AIMKM: B ©€ TYMaHHCTHYECKOU
HAIPABJICHHOCTH W BaYKHOW pOJIM B CO3/JIaHMM HOBOM 0a3bl MaTepUadbHOW KYJbTYpPBI, PEIICHUH TIOOAIBHBIX MPOOJIeM
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA — CHIPhEBOM, YHEPTETUUCCKOM, TUIIICBON M IKOJIOTUYCCKON OE30MaCHOCTH, B PA3BUTHH
MEUITMHBI, 00CCTICUCHNUN YCIIOBUH YCTICIITHOTO TPY/Aa M SKOJOTHICCKH KOM(DOPTHOM KU3HH KaXJIO0T0 YICHA 00IIEeCTBa;

€CTCCTBCHHO-HAYYHOW T'PaMOTHOCTH: IOHWMAHHS CYIIHOCTH METOJOB TO3HAHHS, HMCIOIb3YEMbIX B C€CTCCTBEHHBIX
HayKaxX, CIIOCOOHOCTH HMCIIOJIb30BaTh IMOJydacMbIe 3HAHHS JIS aHaIu3a U OOBSICHCHUS SIBICHHH OKPYXKAIOIIEro Mupa U
POUCXOJIANINX B HEM M3MEHCHUW, YMCHHS JiejaTh 000CHOBAHHBIC 3aKTIOUYCHUS HA OCHOBE HAyYHBIX ()aKTOB M MMECIOIIMXCSI
JTAHHBIX C TEJIBIO TMOYYCHHS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCTIOIB30BaTh XUMUYCCKUE 3HAHUS I PEIICHUs MpoOJieM B PEalbHBIX JKU3HEHHBIX
CUTYaIUsIX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON IS TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHWIO, K aKTHBHOMY IOJIYYEHUIO HOBBIX
3HAaHUH TI0 XMMHH B COOTBETCTBUU C )KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B Pa3audHbIX cepax MpodhecCHOHATBPHOMN eI TEIHbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJbTaThl OCBOSHUS yuyeOHOro mpeamera «XUMHUsS» Ha YPOBHE cpelHero oOiiero oOpa3oBaHUs
BKJTIOYAIOT:

3HaYMMBbIe Ui (pOpMHUpOBaHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCA  MEXIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHay4YHbIC TIOHSATHS, OTPAXKAIOIIME [ETOCTHOCTh HAayYHOW KapTHUHBI MUpa U cHenudUKy METOJOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIIECC, CUCTeMa, HaydHbIH (QakT,
PUHITUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeI0BaHUE, HAOIIOIEHHUE, U3MEPEHUE, IKCTIEPUMEHT U JPYTHE);

yHUBEpCalbHbIe YyueOHble JeicTBUs (MO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC, PETryJIATHBHBIE), 00ECIEeUHBAIONINE
dbopmupoBanue HYHKIIMOHATBEHON TPAMOTHOCTH M COIIMAIBHON KOMIIETEHITMU 00YYarOIInXCs,

CIIOCOOHOCTh  O0YYaAKOIIMXCSl KCIOJBb30BaTh OCBOCHHBIC MEXIUCHIUIUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHHUS W
yYHUBEpCaJbHbIC YUCOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMATIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJibTaThl  OTPAXAIOT  OBJIAJIEHWE  YHUBEPCAIbHBIMM  y4€OHBIMU  I1O3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JI€UCTBUSIMU.

OBiajeHne yHUBePCAIbHBIMU YUeOHBIMH MO3HABATEIbHBIMU €HCTBUAMM:

1) 0a30Bble JJOrHYecCKHe AeHCTBHS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTYAIHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENEeNATh UENH JACATENBHOCTH, 3ajJaBasi IMapaMeTpbl M KPUTEPUU HX JOCTHUKEHHUS, COOTHOCUTH PE3YIbTaThl
JESTENHHOCTU C TTOCTABJICHHBIMU IEISIMU;

UCIIOJIb30BaTh TP OCBOCHUHU 3HAHUU MPUEMBI JIOTHUYECKOTO MBIIUIEHUS — BBIJIENATh XapaKTEPHbIC MPU3HAKU MOHATUN U
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS OT/IEIbHBIX (DaKTOB U SBJICHMUIA,

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIS1 KIIACCU(DUKAITUH BEIIECTB M XUMHUUCCKUX PEAKITUIA;

YCTaHaBIIUBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE paCCyX IeHUsA (MHIYKTUBHBIC, IEAYKTUBHbIC, 1O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKIIIOUCHHS,



MPUMEHSTh B TIPOIIECCe MO3HAHUSA, UCIOJIB3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa3oBHIBATH
MOJICIIbHBIC TIPEACTABICHHUS — XUMHUYCCKHNA 3HAK (CHMBOJI) 3JEMEHTa, XUMHUYecKas (OpMyna, ypaBHCHHE XHMHYECKOU
peaKknuu — TPU PENICHUU Yy4eOHBIX IT03HABATEIBHBIX M TMPAKTUYECKUX 3a/lad, NPUMEHATh Ha3BaHHBIC MOJICILHBIC
MIPEICTABIICHUS IS BBISBICHUS XapaKTEPHBIX MMPU3HAKOB U3YYaCMbIX BEIICCTB U XUMUYCCKUX PEAKITHH.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOTO ITO3HAHUS BEIICCTB M XUMHUYECKUX PEAKIIN;

GbopMyIHpPOBATh TEIHM U 33J1a4U MCCIICIOBAHUS, UCIIOJIb30BaTh IMOCTABICHHBIC U CAMOCTOATEIBLHO CHOPMYIHUPOBAHHEIE
BOTIPOCHI B KA4Ye€CTBE HMHCTPYMEHTA TO3HAHUS W OCHOBBI JJisi ()OPMHPOBAHUS THUIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh ~ HABBIKAMH  CAMOCTOSITCIBHOTO  TUTAHMPOBAHWUS W MPOBEJACHUS  YYCHHYCCKUX  DKCIICPUMEHTOB,
COBCPIIICHCTBOBATh YMEHHs HAONIOAATh 3a XOJAOM TIPOIeCCa, CaMOCTOSITEIIbHO IPOTHO3UPOBATh €ro  pe3ysbTar,
dopMynupoBaTh 00O0OIIEHHWS ¥ BBIBOJALI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3yJIbTATOB HCCICIOBaHUSA, COCTaBJISATH
000CHOBaHHBIM OTYET O MPOICIIAHHON padoTe;

npUOOpeTaTh ONBIT YYEHUUYECKOW HCCIEAOBATENLCKOW W TMPOEKTHOW JEeATENbHOCTH, MPOSBISATh CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJOB pEIICHUsS MPAKTHUYECKUX 3a/ad, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ unpopMmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHUKAX HHPOpMauu (HAYYHO-TIOMYJSpHAs JUTEpaTypa XHMHUYECKOTO
collepKaHMsl, CIpaBOYHBIE TMOcoOMs, pecypchl MHTepHera), aHaNMM3UPOBATh HHPOPMAILIMIO PA3IUYHBIX BUIOB U (HOpM
IpEe/ICTaBIICHUs, KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSITH PA3TUYHBIC METOJBI MPH MOUCKE W 0TOOpe MH(pOpMAINK, HEOOXOIUMON IS
BBHITIOJTHEHUS YYEOHBIX 33729 ONPEIeTIEHHOTO THIIA;

MpUOOPETaTh OMBIT HMCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3IUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOSITETILHO BBIOWPATh ONTUMAJBHYIO (QOpMy TpeacTaBieHus WHopManuu (CXeMbl, TpaQuKd, IUArPAMMBI,
TaOJIUIIbI, PUCYHKH U JIPyTHE);



UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpeACcTBAa Npu paboTe € XUMHUYECKOM HH(OpManuen: NPUMEHSThH
MEXIpeIMETHbIE ((PU3NYECKHe U MAaTEMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMNYECKUE CPEACTBA HATJISJHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMoll TeMbl B XOJA€ AHAIOra W/WIM JAUCKYCCHM, BBICKA3bIBaTh MWJIEH,
(opMynHpOBaTH CBOU MPEAJIOKEHNUSI OTHOCUTENILHO BBIMOJHEHUS MPEAJIOKEHHON 3a1a4u;

BBICTYNIaTh C TMPE3CHTAlMe pe3yJbTaTOB I03HABATEIBHON JESITENIbHOCTH, TMOJYYEHHBIX CaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHKAMHU IPHU BBHINOJTHEHUH XHUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOoThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, peajan3aluu yuyeOHOro Mmpoekta u (opMyaupoBaTh BBIBOABI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCJIeIOBAaHUN MyTEM COIIACOBAHMSI MO3UIUH B X0€ 00CYXKJIEHUS U 0OMEHa MHEHUSIMHU.

OBiaeHue YHUMBEPCATBLHBIMHU PEryJTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEIIbHO MJIAHUPOBATh M OCYILECTBIATh CBOIO MO3HABATEIbHYIO JIE€ATEIBHOCTD, ONpeess €€ Leau U 3a7auu,
KOHTPOJUPOBATh U MO Mepe HEOoOXOJMMOCTH KOPPEKTHPOBATH MpeajiaraéMblii ajiropuTM JEUCTBHI TNMPHU BHINOJHEHUU
y4eOHBIX M MCCIIEI0BAaTEIbCKUX 3a/]1a4, BBIOMpPaTh Haubosee 3(pPpexTUBHBIN CIIOCOO X PEIIEHUs ¢ YYETOM MOITYUYEHHsI HOBBIX
3HaHUH O BELIECTBAX U XUMUUYECKUX PEaKLUsAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XUMHUs» OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O XUMHUECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMUH
B MO3HAHWM SIBIICHUW MPUPOJIBI, B (OPMUPOBAHUHN MBIILUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATBHON TPaMOTHOCTH,
HEOOXOMUMOMN MJIsi PEIICHUS MPAKTUYECKUX 3a7a9 U JKOJOTHMUECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJTHOM Cpelie;



BIIAJICHUE CHCTEMON XUMWUYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIONINE MOHATUS (XUMUYECKUM DIIEMEHT,
aTOM, SJICKTPOHHAsE 000JI0YKA aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIPHOCTD, XUMUYECKasl CBSI3b, CTPYKTYpHAS
dbopmyna (pa3BEpHyTasi U COKpaIIEHHas ), MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA O0BEM, YIIIEPOJHBIN CKeNleT, (PyHKIIMOHATbHAs
rpyMma, paguKai, U30MepHs, U30Mepbl, TOMOJOTHUYECKUH PAJZl, TOMOJIOTH, YTIEBOJIOPOABI, KUCIOPOJ MU a30TCOIEpIKaIlne
COCIMHCHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJSPHBIC COCIAMHCHHS), TCOPUH W 3aKOHBI (TEOpHUS
CTPOCHUS OpraHUYeCKuX BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYCCKU
SI3BIK XMMHUW; MHUPOBO33PEHUYCCKUE 3HAHUS, JICKAIIWEC B OCHOBE NMOHMMAHHS NMPUYUHHOCTH M CHCTEMHOCTH XHMHUYCCKHX
SIBJICHUM, ()AKTOJIOTHYECKHUE CBEJACHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH W O€30MacHOM HCIOJIb30BAaHUM BAKHEHIIIMX
OpPraHUYECKUX BEIIECCTB B OBITY U MPAKTUYECKOMN JCATEIHPHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUH BBIABISTH XapaKTCPHBIC TPU3HAKW TOHATHH, YyCTaHABIMBATH WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONIUE TTOHITHS TIPH OMMCAHUU COCTaBa, CTPOCHUS U NPEBPAIICHUN OPTaHUYCCKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHUH UCITOJIB30BATh XUMUYCCKYIO CHMBOJIUKY JIJISI COCTABJICHHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHON) (HOPMYJT OPraHMUYSCKHUX BEIICCTB U YPABHEHUH XUMUUYECKUX PEAKIIMiA, H3rOTAaBIMBATh MOJICIN
MOJIEKYJI OPraHMYECKUX BEIIECTB JIJIS WILTIOCTPALIMU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUN yCTaHABIMBATH MPUHAJJICKHOCTh U3YYEHHBIX OPraHMYECKHX BEHIECTB MO UX COCTaBy U
CTPOEHHUIO K ONpeNeNEHHOMY KIacCy/TpyIe coequHeHUM (YIrJIeBOIOPOIbl, KUCIOPOJ MU a30TCOAECPKAIUE COCIHMHEHHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaTh MM Ha3BaHuA Mo cucremarnueckoi HomeHkiatype (IUPAC), a taxxke
NPUBOJUTH TPUBHAIIbHBIE HA3BAaHUS OTIEIBHBIX OPraHMYECKHX BEIHIECTB (ITHIJICH, MPOIUJICH, AlleTUJICH, ITHJICHIJIHKOIIb,
rIunepul, ¢enon, GopManbIeru, aieraibJeru], MypaBbUHas KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJUTI0I03a, TIUIMH);

c(hOpPMHPOBAHHOCTh YMEHHS OMPENEATh BHUABl XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHEHUSX (OJUHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUS TEOPUH CTPOCHHUs OpraHuyeckux BemiecTB A. M. bytnepoBa nmns
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UUECKHUE M XUMHUYECCKHE CBOWCTBA THUITMYHBIX
MPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTraHWYECKUX BEMIECTB (METaH, dTaH, dTUJICH, MPONWICH, alleTWIeH, OyTaaueH-1,3,



MeTunOyTaaueH-1,3, 0eH305, METaHO, 3TaHOJI, ATHUJICHIJIMKOJIb, TJIMLEPUH, (EHOJI, alleTaIbET U1, MypaBbUHAs U YKCYCHas
KHCJIOTBI, [JIFOKO3a, KpaxMall, LEJUI0JI03a, aMUHOYKCYCHAas KUCJIO0Ta), WUTFOCTPUPOBATH T€HETUUYECKYIO CBSI3b MEXAY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI C HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJOPOIHOIO ChIpbs (He(PTh, MPUPOAHBINA Ta3, YTojb),
CIOCOOBI X MEePepadOTKU U MPAKTHUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKu;

c(OpMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYMCIECHUS MO XMMUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEaKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BELIECTB WU
IPOJYKTOB PEaKINn);

c(OpMHPOBAHHOCTh YMEHUM BJIa/IeTh CUCTEMON 3HaHUW 00 OCHOBHBIX METO/JaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B
XUMHHU TPU M3YYEHMHM BEIIECTB M XMMHYECKUX SBJICHHHN (HAOIIOJEHUE, W3MEpEeHHEe, SKCIEPUMEHT, MOJEIHPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIHUX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCT, YMEHHMH COONIOAATh TMpaBUiia TOJB30BAHUS XMMHUYECKOM TMOCYyIOH U J1abOpaTOpPHBIM
o0opyZOBaHMEM, a TaKkKe MpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUM C HMHCTPYKIHUSMH IO BBITOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHM IJIAHUPOBATh W BBHINOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpPAIEHUS OPTaHMYECKHUX
BEIIECTB MPU HArpEeBaHUU, MOJTYYCHHE ITUIIEHA U U3YyYEHHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BEIIECTB,
JieHaTypalus OCIKOB MPU HArPEBAaHUU, [IBETHBIE PEAKIIMK OEJKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH NPH
oOpalieHlH C BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYTOBAaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX PEaKIIUid U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3MPOBATh XUMHMUYECKYI0 HHQOPMAIUIO, IOJIY4aeMyI0 M3 Pa3HbIX
MCTOYHHUKOB (CpecTBa MaccoBOM MHpopmaluu, IHTepHET U ApyTux);

c(OpMUPOBAHHOCTh YMEHUHN COOJIOAATh MpaBUiIa 3KOJOTHYECKH I1eIeCO00pa3HOro MOBEJACHHUS B OBITY M TPYIOBOIi
NEATENBHOCTH B LEJIAX COXPAHEHUS CBOErO 3J0POBbS M OKPYXKAIOIIEH NPHUPOAHON Cpeibl, OCO3HABaTh OMNACHOCTH
BO3/JICHCTBHSI HA JKUBBIE OPraHU3MBbI ONPEEIEHHBIX OPraHMYECKUX BEIECTB, MOHMMas cMbIci nokaszarens [1/IK, noscHATe Ha
IIpUMEPAX CIOCOOBI YMEHBIIEHUS U IPEIOTBPAICHUS X BPEJHOIO BO3JACHCTBUS Ha OPTraHN3M YEJI0BEKA;



JUIsT  OOYYarOIUXCSl C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE NPHUMEHSATh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHUH;

JUISL CIIETIBIX M CTA0OBUIAIIMX OOYUYAIOIIMXCS: YMEHHE UCIIOIb30BaTh peabe(HO-TOUCUHYIO cCUCTeMY 00o03HaueHuit JI.
Bpaiins nis 3anucu XuMu4eckux Gopmy.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHUYecKast XUMHUS» OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOUW KapTHUHBI MHpA, POJIH
XUMUUA B TIO3HAHWM SIBJICHUN TPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHATHHOU
IPAaMOTHOCTH, HEOOXOJMMOW ISl PEIICHUSI MPAKTHYECKUX 3a7a4 M IKOJOTHUUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE MOHSITHS (XUMHUYECKUU DJIIEMEHT,
aToOM, H30TOI, S-, P-, d- BJIEKTPOHHBIC OpPOMTAIW aTOMOB, HOH, MOJEKYyJa, MOJb, MOJSAPHBIH OO0BEM, BaJIEHTHOCTD,
3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHMCJIEHUS, XMMUYECKas CBA3b (KOBAJICHTHAs, MOHHAsA, METaJIMyecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi PEIIETKA, TUMbl XUMHYECKUX PEAKIUM, PacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOJUTHI, AIEKTPOIUTUYECKAS
JTUCCOITMAIINSI, OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON PEAKIIMKM, XUMUUECKOE PABHOBECHE); TECOPUH U 3aKOHBI
(Teopus NEKTPOIUTUUECKON TUCCOIMAlNK, iepuoanyeckuii 3akon [. M. MeHeneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB,
3aKOH COXpPAHECHUS U MPEBPAILCHUS SHEPTUM MPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK XUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAI[MEe B OCHOBE IOHUMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYUYCHHH M O€301TaCHOM MCIOJIb30BAaHMH BaKHEUIIINX HEOPTaHUICCKHUX
BCILIECTB B OBITY M MPAKTHYECCKOMN JEATEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh yMEHUW BBISABIATh XapaKTepHBbIC IIPU3HAKA TOHATHH, YyCTaHABIWBATh WX B3aHUMOCBS3b,
HCTOJIb30BATh COOTBETCTBYIOIIKE TTOHATHS MIPU OMUCAHUHA HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILICHHUI;



c(hOpMUPOBAHHOCTh YMEHUN HCIOJIH30BATh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBiIeHUs (OpPMYJT BEIIECTB U YPaBHEHU I
XUMHYECKUX peakuuii, cuctematnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENbHBIX HEOPTraHUYECKUX
BellleCTB (YrapHbIil ra3, yriaeKUCIbIi ra3, aMMuUaK, raiéHasi U3BeCTh, HeraiéHasi U3BeCTh, MUThEBAs CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMNpPEEsTh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAsl, HIOHHAsS, METaJUIMYECKasi, BOJOPOAHAS) B COCAMHEHUSAX, THUII
KPUCTAJTUYECKOU PEIIETKY KOHKPETHOTO BellecTBa (aTOMHasl, MOJIEKYJIsIpHasi, MOHHAs, METaJUTMYECKas ), XapakTep cpebl B
BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHUMH;

c(hOpMUPOBAHHOCTh YMEHHMM YCTaHABIWBATH NPUHAMICKHOCTh HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K
OTpeNIeIEHHOMY KJIacCy/TpymIe COeIUHEHUM (TPOCThIE BEIECTBA — METAJUIBI U HEMETAJIIbl, OKCHUJIbI, OCHOBAHUS, KHCJIOTHI,
aMmdoTepHbIe THAPOKCHUJIBI, COJH);

c(hOopMUPOBAHHOCTh YMEHUM PaCKpPBIBaTh CMBICIH Nepuoandeckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €T0O
CHUCTEMATH3UPYIOIIYI0, 00BSICHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTePHU30BaATh JIECKTPOHHOE CTPOECHHUE aTOMOB XMMUUYECKUX DJIEMEHTOB 1—4 mepuoioB
[Mepuomuyeckoit cucteMbl xumuueckux syemeHTOB J[. M. MeHneneeBa, MCHOb3ys MOHATHUS «S-, P-, O-3JEKTPOHHBIC
opOuTAINY, «IHEPreTUYECKHUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEIMHEHUH T10 neproiam U rpymmnaM llepruoanyeckon cucrembl xumuueckux 35eMeHToB 1. . Menneneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XMMHUYECKHE CBONCTBA HEOPraHUYECKUX BEIIECTB
pPa3IMYHBIX KJIAcCOB, MOATBEPKAATh CYIIECTBOBAHWE T'E€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKHMMHU BELIECTBAMHU C
NOMOIIbIO YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMHYECKUE PEAKIIUU MO0 PA3JIMYHBIM MpPU3HAKaM (YUCITY U COCTaBY
pearupyronmx BEHIECTB, TEIUIOBOMY J(M(EKTy peakiuy, U3MEHEHHUIO CTETEeHEW OKHCICHHUS SJIEMEHTOB, OOpaTUMOCTH
peaKIinuy, y4acTHIO KaTaJInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHHUS PEAKIUN Pa3IUYHBIX TUIIOB, MOJIHBIE M COKpPAIIEHHBIE YPaBHEHUS
peaKiuii HOHHOTO 0OMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIUH UIYT A0 KOHIA;



c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH pEaKIMU, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB  pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OINBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH paCKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIHMI MOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

c(OpPMHPOBAHHOCTh YMEHUU OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pPEAKUUU OT Pa3IUYHBIX (PaKTOpPOB;
XapaKTep CMELIEHUsI XMMUYECKOT0 paBHOBECHUS B 3aBUCUMOCTH OT BHelIHero Bo3aeicTeus (mpuniun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh XMMHUYECKUE MPOLECCHI, JIeKAIIME B OCHOBE IPOMBIILIEHHOTO
NOJIYYEHUSI CEPHOM KHCIOTHI, aMMHUaKa, a Takke COPMHUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUMIAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBHIYMCICHHSI C HCIOJIb30BAaHMEM TMOHATHS «MaccoBas [OJiS BEIIEeCTBa B
pacTBope», O0BEMHBIX OTHOLIEHUHN T'a30B MPU XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA UM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOro 3 deKra peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHUS SHEPTHH;

chOpMHPOBAHHOCT, YMEHHMH COOJIIOAATh TMpaBUiia TOJB30BAHUS XMMHUYECKOM TMOCYyIOH U J1TabOopaTOpPHBIM
o0opyAOBaHMEM, a TakKe MpaBWiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMH TIO BBIMIOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM IJIAHUPOBATH U BBITIONHATh XUMUYECKUN SKCTIEPUMEHT (Pa3iioKeHHE MEPOKCHa BOJIOPOIa
B IIPUCYTCTBUM KAaTaJIM3aTOpa, ONPEIEICHUE CPEABl pACTBOPOB BEIIECTB C MOMOILBIO YHUBEPCAIBLHOIO UHANKATOPA, BIUSIHUE
pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakiinu, peakiui HOHHOTO 0OMeHa, KaueCTBEHHbIE PEakluy Ha Cyib(art-,
KapOOHAT- W XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHHMs, pEIICHUE HKCIEPUMEHTANBHBIX 3a7ad mo TemaMm «MeTamib» |
«Hemertanmnel») B COOTBETCTBUU C TMpaBUIAMU TEXHHKH O€30MACHOCTH MPU OOpAIEHWU C BEIIECTBAMU M JIA0OPAaTOPHBIM
0o00OpyIOBaHUEM, MPEICTABIATh PE3YIbTAThl XUMHUECKOTO JKCIIEpUMEHTa B (OpME 3aliCH YPAaBHEHHA COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHHM KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI) HH(POpPMALHIO, TMONMYyYaeMyl M3 Pa3HBIX
HMCTOYHUKOB (Cpe/ICTBA MAaCCOBOM KOMMYHHKaLNK, IHTEpHET U Apyrux);



c(OpMHPOBAHHOCTh YMEHUH COOJIIOAaTh MpPaBHJAa SKOJOTMYECKU 1eJ1eCO00pa3HOro MOBENECHHSI B OBITY U TPYAOBOU
NEATeIbHOCTH B IESAX COXPAaHEHUS CBOETO 3J0pPOBbS U OKpYXKalollled NpUPOTHON Cpejbl, OCO3HaBaTh OIMACHOCTh
BO3JICMCTBUS Ha XKUBBIE OPraHU3MbI ONMpPEACIEHHBIX BEIIECTB, MOHMMAs cMbich nokazatens [IJIK, moscHsATh Ha mpumepax
crocoObl YMEHBIIICHUS M TPEIOTBPAILCHUS] UX BPETHOTO BO3/ICUCTBUS HA OPTraHU3M YEJIOBEKa;

JUIsT 00y4aromuXxcss C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSITh 3HAHUS OO0 OCHOBHBIX
JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUECKUX SIBIICHUH;

JUISL CHETBIX M CIa00BUIAIIMX OOY4YaIOMIMXCSA: YMEHHE MCIOJb30BaTh pelibe(PHO-TOUEUHYIO0 cucTeMy oOo3HaueHui JI.
Bpaiins nis 3anucu XuMudeckux Gopmyi.
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