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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTpaMMbl CPEAHEro OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qenepalivy, peaNu3yIOIIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIUTAHUS M Pa3BUTHS 00YJArOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIepKaHus, pe3yiabTaToB OOyueHHss W TpeOOBaHMH K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBIO M TpUpOJHON cpene. Peammusyercss xumuueckoe oOpa3oBaHHE
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHWUU TPUPOJLI U B MaTEPHAIBHOW >KM3HHM OOIIECTBA, a TakKe C Yy4ETOM
oOlux 1ened MW TMPUHLHUIIOB, XapaKTEpHU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU Kaxa0ro ujeHa oOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, HIKOJIOTUYECKON 0€30aCHOCTH M OXPaHbI 310POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpas3oBaHus cojepxaHue npeamera «Xumus» (11 kiaccel, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYyI0 MM s  BbIPa0OTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA, IIPOJOJDKECHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBastomiuMu npeaMeTa « XuMus» SBIsS0TCS 0a30BbIi Kypce — «O0mas u
HEOPraHU4YECKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpP)KaHUSA KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUM M0 HEOPTraHUYECKON XUMUH (C
BKJIFOUEHHEM 3HaHUI U3 o01ieil XuMun) U opranudeckoil xumuu. Gopmuposanue
JAHHOM CHCTEMbl 3HAHMM NMPU U3YHYEHUH MpeaMera o0ecleyrMBaeT BO3MOKHOCTh
PaccCMOTPEHHUS BCETO0 MHOroo0Opasusi BEIIECTB HA OCHOBE OOIKX MOHSITHH, 3aKOHOB
Y TEOPUU XUMUHU.

Crpyktypa conepxkanus Kypca — «OOIas W HeopraHuyeckass XHUMHS»
chopMHpoBaHa B NpPOrpaMMe€ IO XHMMHUHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K
U3YUYECHHIO YYEOHOro MaTephalia U OOYCJIOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHMEM 3HAHUM HA ONPEACIIEHHBIX TEOPETUYECKUX YpPOBHsX. Tak, B Kypce
OpPraHMYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHUS OPraHUYECKMX COCIMHEHUM, a TakXke Ha YpPOBHE
CTEPEOXMMHUYECKUX M JJEKTPOHHBIX IPEJICTABICHUM O CTPOCHHHM BEILECTB.
CBeneHust 00 W3y4daeMbIX B Kypce BeIllecTBaxX MJarOTCi B PAa3BUTUU — OT
YIIEBOAOPOJIOB JI0 CIOXHBIX OMOJIOTMYECKM aKTHBHBIX COeIuHEeHui. B kypce
OpraHMYEeCKON XUMHUHU MOJYy4YaloT pa3BUTHE C(OOPMUPOBAHHBIE HA YPOBHE
OCHOBHOT0 00IIeT0 00pa30BaHMs ePBOHAYAIbHBIE PEACTABICHUS O XUMHUECKON
CBSI3M, KJIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOICTB BELIECTB
OT UX CTPOECHUS, 0 XMMUYECKOU PEAKIUU.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuand U (AKTOJIOrMYECKHE CBEICHHs O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



rIyo’)ke TOHSATh HMCTOPUYECKOE W3MEHEHHEe (YHKIMI 3TOro 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M MPUMEHEHMH, a TAK)KE€ O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JOMOJIHAETCS B Kypcax U 11 kiaccoB ajeMeHTaMu
coJiepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM M MPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHHM C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ pOJib B MO3HABATEIHLHOM M MPAKTHUECKON JIEATEIbHOCTH YeI0BEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U TPAKTUYECKUX MPHUIOKEHUN XHUMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS
B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh HMHMOPMAILMIO M TPUMEHATH €€ M MOMOJHEHUS
3HAHUM, pelIeHUs UHTEIJIEKTYAIbHBIX U SKCIIEPUMEHTAIbHBIX UCCIIEI0BATEIbCKUX
3amay. B menom copepxkanue ydeOHOro mpenMera «XUMHUS» JTAHHOTO YpPOBHS
U3YUYCHUS OpPUEHTUPOBAHO Ha dbopmupoBaHue y oOy4arommxcs
MUPOBO33PEHUYECKON OCHOBBI JJisi MOHUMaHUs (PUIOCO(MCKUX HIeH, TaKux Kak:
MaTepUAIbHOE  €AUHCTBO  HEOPraHWYeCKOro W OpPraHUYecKoro  MHpa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTb
IPUPOAHBIX SIBJICHUU IYTEM DKCIIEPUMEHTA U PELICHUs IMIPOTUBOPEUUN MEXKIY
HOBBIMH (DaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHUU B
pElIEHUH  SKOJIOTMYECKMX MpobjeM, a Takke 1mpoliemM  cOepexeHus
ASHEPreTUYECKUX PECYPCOB, ChIPbS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B nmnane pemenus 3agad  BOCHUTAHUS, Ppa3BUTHS U COLMAIM3AIMHU
oOy4Jarommxcss NPHUHATbIE MNPOrpaMMOM IO XHMHHM THOJIXOJbl K ONPEIEICHUIO
colepKaHUs M TOCTPOCHHSI MpeAMeTa MpeAyCMaTpuBalOT (opMUpOBaHHE
YHUBEPCAJIbHBIX ~YYEOHBIX JACHCTBHI, HMEOMUX 0a30BO€ 3HAYECHHE JUIS
pa3IMYHBIX BHJIOB JICATEIBHOCTU: PEHIEHUS MpoOJeM, IOUCKA, aHalIh3a U
00paboTku nHpOpMaIUU, HEOOXOAUMBIX JJIs1 MPUOOPETEHUS OMBITAa MPAKTUIECKON
U HCCIIE0OBATENIbCKON JESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMUM KaKk Ha YpOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUs, TaK ¥ Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeICHUN
COJIEpPKATEJIbHOM XapaKTEPUCTUKU LeJIed HW3Y4eHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAULMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJEH HU3y4YEeHUs
peaMeTa SBIISETCS BIIOJHE ONPaBIaHHbBIM.



CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 ki1.) siBsIIOTCSA:

e (QopmMupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHN MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpHEi
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XHMHYECKUX pEakluid, HEOOXOAUMBIX Ui MPUOOpPETEHUS
YMEHUA OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SBJICHUH,
MMEIOIUX MECTO B IPUPO/IC, B MPAKTUYECKON U MOBCEHEBHON KU3HHU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conmepkatelibHasi XapaKTepUCTUKA LeJed U 3a]1a4 U3y4YeHUs
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKW B OOJbIIEH  CTENEHW OTHAETCA  MPEAINOYTCHUE
NPAKTUYECKON KOMIIOHEHTE COJAEpX aHus OOy4YeHHs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTe/IbHOW OpraHu3aluu, BIAJCIOIIEro He
HAO0OpOM 3HaHWM, a (PYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMHU aKTUBHOTO MOJYYCHUS] 3HAHUN U MPUMEHEHUS UX B PEajbHON >KU3HU
JUISL pelIeHUs] TPAKTUYECKUX 3a/ad.

B cBsi3u ¢ 3TUM mOpu u3ydyeHHHM TpeaMera «XUMHUS» JIOMUHHUPYIOIIEE
3HAYEHHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

aganTanys 0O0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dopMupoBaHHE  HMHTEIUIEKTYaJIbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3JIUYHBIX BHUIOB
JESTENHHOCTU: PEIICHUs MPoOseM, MOUCKa, aHaIn3a U 00paboTKu MH(pOpMAIUH,
HEOOXOMUMBIX JUISI TPHOOPETEHHS ONBITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C MO3UIUI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HaHUA 110 XUMHH B COOTBETCTBHUHM C )KM3HEHHBIMHU MTOTPEOHOCTSIMU, UCIOIb30BaAThH
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUY I MOUCKAa U aHajau3a y4eOHOU U
HAY4YHO-NOMYJISIPHON MH(OpPMALIMU XMMHUYECKOTO COJIEPIKaHNUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TpPH TUIAHUPOBAHUHM W TPOBEJACHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoOHAIBLHOTO MPUPOAOIOIHE30BaHNUS, TTOTIOTHEHUS YHEPTETHIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeaHero oouiero oodpasoBaHus, coctapisier 68 yacoB: B 11 kimacce — 68 yacos (2
yaca B HEJIEIH0).



COJEPKAHUE OBYUYEHUA

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMHAYECKH 3JIeMEHT. AToM. Sapo aTtoMa, H30TONBI. OJEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacmpeAeNieHus] JIEKTPOHOB MO OpOHUTaIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOJIOB. DIEKTPOHHAS KOHPUTYpAITUs aTOMOB.

[Tepnonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoauueckoro 3akoHa u llepronnyueckoil cUCTEMBI
xuMHuueckux aeMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIOXXHBIX BEIIECTB IO TPYIIaM H TEPHOJAM.
3HavyeHue NepUOANYECKOro 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XUMHMYECKash CBs3b. BHABI XUMHYECKON CBSI3U
(KOBaJIEHTHAsl HEMOJIIpHAs M MOJIAPHAsl, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJIEHTHONW XHUMHUYECKOW CBsI3Wu (OOMEHHBII H  JOHOPHO-
aKklenTopHblii). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHusi. NOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEMIETKH.

[lonarne o nucnepcHbIX cucremax. VICTUHHBIE UM KOJUUIOMJHBIE PacTBOPHI.
MaccoBast 10J1s BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
IPUHAUIEKAIIMX K PA3JIUYHBIM KJIACCaAM.

Xumuueckass — peaknus. Knaccudukammss  XUMHUYECKHUX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOW XHMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS YHEPTUU TP XUMUUYECKUX PEaKIUIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT paznuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHOBecue. MaKTOpbl, BIMSAKOIIUE HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

Dnektponutnyeckas auccouuanus. CuibHbIe U ciladblie 37eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEJIBLHBIC PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
neMoHcTpaius Taomwui «llepuogudeckas cucrema xumMuueckux snementos 1. U.
MenpeneeBay, U3ydyeHUE MOJENCH KPUCTAITMYECKUX PEIIETOK, HAOIIOJCHHE U
OMHCaHUE JEMOHCTPALIMOHHBIX U J1a00PATOPHBIX OMBITOB (pa3joKeHHEe MEPOKCHIA
BOZOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEIEIEHUE CPEAbl PACTBOPOB BEILIECTB
C TOMONIBI0O YHHBEPCAIBHOTO WHJMKATOPA, pEaKIMH HMOHHOTO OOMeEHa),
IPOBEJICHUE MPAKTUYECKON paboThl «BiusiHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUM.

PacuérHbie 3amaun.

Pacu€Tel 1O ypaBHEHUSIM XUMHUYECKHMX pEAKUHUA, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIOJIb30BAHUEM IOHATHS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilosmoxxenue HemetaiuioB B Ilepuoamueckord  cucreme
xumuueckux snaeMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETauIoB (Ha MpUMEpe
KHUCJIOpOo/a, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA Ba)KHEHINIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
docchopa, yrimepoga U KpeMHHs)) W MX  COEAUMHEHUM  (OKCHIIOB,
KHUCJIOPOJICOJEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSUHEHHU ).

[IprMeHeHne Ba)XHEMIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Metamnsl. [lonoxenune meramnoB B [lepuognyeckoil cuCTEME XUMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue guiznueckue cpoiicTBa MeTaoB. CIijlaBbl METAJLIOB.
DIIEKTPOXUMHYECKUI P HAIIPSIYKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METANJIOB (HATPUM, Kaluid, KabIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

Obmue cnocoObl monayueHus: MeTaioB. [IpuMeHeHne MeTauioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpalllCHUN:
U3y4YeHUEe KOJUIeKIMu «MeTamibl U CIUIaBbDy, 00Opa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAJbHBIX 3aj7a4, HAONIOJIEHWE W OIKCAHUE JIEMOHCTPALIMOHHBIX H
71a00pPaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEel, KAYeCTBEHHbIEC PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérnble 3amaumn.

Pacuérel maccel BemiecTBa Wi 00bEMa Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce WIH 00bEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacd€Thl Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
U3 BEILECTB UMEET IIPUMECH.



XumMus 4 )KU3Hb

Ponb xumum B oOecrieueHHH 3KOJIOTHYECKOM, PHEPreTHUECKONW M THIICBOMN
0e30MacHOCTH, Pa3BUTHUM MeIULIMHBI. [IoHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKHUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMNAX TPOMBIIUICHHOTO
MOJTYyYEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEpPUANIOB: BaXHEUIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JUisl JIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIn0OpeHus.

XuMHUS U 3I0POBbE YEIOBEKA: IMPABUJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM JKU3HH.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€d MpU  HU3YYCHUH  OOIeH
HEOpraHnveckod xuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOJb30BaHHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUN, SBIISIIOLIUXCS
CHUCTEMHBIMHU JIJIs1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4yHBIM (DakT, rumoresa, 3aKoOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccuPukamusi, MepUOIUIHOCTh, HAONIIOJCHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, UBMEPECHUE, SIBJICHUE.

duznka: MaTepusi, JHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTE€TUUECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusa: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOMAEMBbIC, TOILIIUBO,
pECYPCHL.

TexHonorusa: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJLUTYPrusi, MPOU3BOJICTBO
CTPOUTEIIbHBIX MATEPUANIOB, CEJIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, MHILEBAs
IPOMBIIIUVICHHOCTh,  (papMarieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUaoB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNHA
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM U MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUSA NpeaAMeTa «XUMHS» Ha YPOBHE CPEOHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESATENbHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOM JESATENIBHOCTHU B COOTBETCTBHHM C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOPAa3BUTHUA M HPABCTBEHHOIO CTAHOBIICHHS JIMYHOCTHU
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHHUs 00Y4aIOIIUMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU Y4YEOHbIX M TO3HABATEJIbHBIX 3aj]ay, BBIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOI'O OTHOIIEHWS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMIA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAaHUS MOCJIEACTBUNA M HENPUATHS BPEAHBIX NPHUBBIYEK (YHOTPEOJICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/a4
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTXKCHUN XUMHUHU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JICUCTBUN U MPEOTBpAIIaTh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUPOBAaHUN PAITMOHAIHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU TICJIOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UUBUIM3AlAN: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTHA M BaXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W OKOJOTHYECKH KOMQPOPTHOM >KHU3HU KaXJOT0 UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MoJydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B paziWyHbIX cepax MmpodecCuoHaTbHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
porecc, CUCTeMa, HayIHbIA (DaKT, IPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATHLHOW KOMIIETCHITNH 00yYaroIInXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIIPHBIMH, KOMMYHUKATHBHBIMH W  PETYyJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENeNsATh LU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS I OOBSCHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUA (MHIOYKTUBHbBIE, JEAYKTUBHBIE, IO
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUA.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA W OCHOBBI JJs1 (DOPMHPOBAHHUS TUIIOTE3bI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npoLecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHasl JHUTepaTypa XHUMHUYECKOTO COJIep)KaHHus, CIpaBOYHBbIE IOCOOUS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otbope wmHpOpPMAIIUM, HEOOXOAUMOW IS BBIMOJHCHHS Y4eOHBIX 3ajaad
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JIMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  MpEICTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TMarpaMMbl, TaOIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAadyeCTBE CpEJACTBAa IMpuU paboTe ¢
XUMHAYECKOW uWH(OpMalmen: MNpUMEHATh MeXIpeaMeTHbie (pusnueckue wu
MaTeMaTH4YEeCKHUE) 3HAKH U CUMBOJIBI, (OpMYJIbl, a00OpeBHaATypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U TPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJHYECKHE CpEJCTBA
HaIJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJie AUaiora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HUJEH, (HOPMYJIHUpPOBATH CBOM  MPEITIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTalMell pe3yJIbTaTOB MO3HABATEILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITETLHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHITIOJTHECHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO MCCIEIOBAHUIO CBOICTB
M3Y4aeMbIX BEIECTB, peayiM3alui y4eOHOTrO MpoekTa U (POpMyIupoBaTh BHIBOIBI
o pe3yjbTaTaM MPOBEAEHHBIX MCCIIEJAOBAHUN MYTEM COIrIaCOBAHUS MO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU J1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO TO3HABATEILHYIO
NEeSATEeNIbHOCTb, Ompesenss €€ Medu W 3aJadd, KOHTPOJHMPOBATh U MO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJITHEHUM YYEOHBIX M UCCIEIOBAaTENbCKUX 3a7ad, BBIOMpaTh Hauboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBaX U XUMHUYECKUX PEAKIIUX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
Y CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
XUMUSD OTPAKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJM XHMHUHU B TIO3HAHUU SIBICHHUU



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOTUMOM JJIsSI pEIICHUS] TPAKTUUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIME MOHATUS (XUMHYCCKUH 3JEMEHT, aToM, u3orom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSIPHBIM OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAsI, HOHHAsI, METAJUTMYECKasi, BOAOPO/IHAS ), KpUCTAJUIMUECcKas peméTka,
TUIBl ~ XUMHUYECKUX  PEAKUHUM, pacTBOp, DJEKTPOJIUTHI,  HEDJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALINASI, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peakiMi, XUMUYECKOE€ DPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuogunueckur 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS YHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKHUX SIBJICHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMacCHOM HCMOJIb30BAaHUM BOXKHEHIITNX HEOPTraHUYECKUX
BEILECTB B OBITY U MIPAKTUUECKOM JCATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHIMA,
YCTAaHABJIMBATh WX B3aMMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OpMyd  BELWIECTB M  YpPaBHEHHM  XUMHYECKUX  PEaKLUH,
cuctematuieckyro HoMeHKkIarypy (IUPAC) u TpuBrnanbHbIC Ha3BaHUS OTICITHHBIX
HEOPraHUYECKUX BEIIECTB (YrapHblil Ta3, YriaeKHCHbId Ta3, aMMHAK, Tami¢Has
U3BECTh, HETAlIEHAsI U3BECTh, MUTHEBAs COAQ, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEACIATh BAJICHTHOCTD M CTENIEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIWYHOTO COCTABA, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHASI, METAJNIMYECKAs, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJJIMYECKOW PEIIETKM KOHKPETHOTO BEHIECTBA (aTOMHAs, MOJICKYJISIpHas,
MOHHAsA, METAJUTMYECKAs1), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COC/TMHCHHM;

c(hOopMHPOBAHHOCTh YMEHHI YCTaHABJINBAThH MPUHAIEKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMpEAeIEHHOMY KJaccy/Tpyrie
COeANMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);



c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANYECKOT0 3aKoHa /I,
N. MeHnneneeBa u IeMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITUY;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ileproanueckoil cucTeMbl
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUIeCcKue YPOBHIY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUYECKHX DJIEMEHTOB U MX COCTUHEHUMN
1o nepuojam u rpymmnam [lepuoaudeckoit cucteMbl XuMuueckux 3memMentoB /1. .
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHME T€HETUUECKON CBSI3M MEX]y HEOPraHUYECKUMH
BEIIECTBAMU C TIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIMPOBATH XUMUUYECKUE PEAKIUU IO
pa3IMUHBIM TIPU3HAKaM (YUCIYy U COCTaBYy PEarupyrollnxX BEIIECTB, TEIIOBOMY
3 dexTy peaxkiuu, U3MEHEHHUIO CTENEHEW OKHCJICHHUS 3JIEMEHTOB, OOpPaTUMOCTH
peaKkiMK, y4acTUIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUM COCTABJISITH YPAaBHEHUS PEAKIUNA Pa3IUYHbBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIE YPaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX ITH PEAKIIUU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW MPOBOJUTH PEAKIUH, MOATBEPKAAOIINE
KaueCTBEHHBIM COCTAaB pa3UYHBIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BELIECTB;

c(hOpMUPOBAHHOCTb YMEHHI  pPAaCKpbhIBaTh CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOIO OajaHca
ITUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETo Bo3zaeiicTBus (mpuniui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHWMHUUYECKHE IPOIECCHI,
JekKalue B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUs CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTHh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMHUIECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW MPOBOIUTH BBIYUCICHHS C HCIOJH30BAaHHUEM
MOHATHS «MacCOBasi JIOJIsI BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHUI Ta3oB
IPY XUMHYECKUX PEAKIHSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH



BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakuyd Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI
BELIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
nocyZioli U JabopaTOpHBIM OOOpPYAOBaHMEM, a TaKXKe TMpaBHiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHM IUJIAHUPOBATh U BBIMIOJHATh XUMHUYECKHM
AKCIIEpPUMEHT (pa3jioKeHHUE MEePOKCHUAa BOAOPOJAa B MPUCYTCTBUU KaTaIU3aTopa,
ONpENENICHHE CpeAbl pPacTBOPOB BEMIECTB C IOMOIIBK)  YHUBEPCAIBHOTO
UHMKATOPA, BIUSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peakiMi MOHHOTO OOMEHa, KAayeCTBEHHBbIE peakIMu Ha cyibdaT-, kapOoHAT- U
XJIOPUI-AHUOHBI, HA KATUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3aa4 10
temaM «Metamibsl» u «HemeTtamnb») B COOTBETCTBUM C MPaBHWIAMH TEXHUKHU
0e30MacHOCTH MIPU OOpaIllEeHUHU C BEIIECTBAMHU U JTaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEACTaBIATh pPE3yJbTAaThl XUMHUYECKOIO JKCIIepuMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX pEAKUMid U (POpMYIHpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMAILIMIO, TOJYy4aeMYyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAATh  MpaBWJia  JKOJIOTHYECKH
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY WU TPYJOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOEr0 3J0POBbS MU OKPYXKAIOIIEH MNPUPOIHON Cpeibl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUS HA KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mnpumepax cHnocoObl YMEHBUIEHUS U
peIO0TBPAILEHHS UX BPEHOTO BO3JCHCTBUS Ha OPraHU3M YEJIOBEKA;

s O0YYaroMIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB H
XUMUYECKUX SIBIICHU;

JUIA CIEMBIX M CIA0OBUIANIMX OOYYarOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. bpaiins mis 3anucu XUMHUYEeCKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposrbie)
Ne i/ Kontpoabnbie | IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMUH
Crtpoenue atoMoB. [lepuoauieckuii 3aKoH
1.1 u [lepuomuyeckas cucreMa XUMHYECKHX 6
anemenToB /I. 1. MenpeneeBa
19 Crpoenue BemecTBa. MHOroo0Opasue 8
' BEIIECTB
1.3 XVMHYECKHE peaKuu 12 1 1
Hroro mo paznery 26
Pa3nen 2. Heoprannyeckasi xumust
21 Meramibl 12 1
2.2 Hewmeramibt 18 1 1
93 CBs13b HEOPTAHUYECKUX U OPTAHUUYECKUX 4
' BEIIECTB
Hroro no pazneny 34
Pasnen 3. Xumus v :KM3Hb
3.1 XUMUS U )KU3Hb 8
Hroro no pazneny 8




OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME

68







IHOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC
KoimmuyecTBo yacoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTtposabubie | IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
1 2 05.09.2023
KOH(UTyparus aTOMOB
6.09
[Tepuonnueckuii 3akoH u [leprnognueckas
cucTeMa XuMudeckux snemenToB /1. 1.
2 A . 2 12.09.2023
MeHeneeBa, MX CBsI3b C COBPEMEHHOM 13.09
TEOpUEH CTPOCHUS aTOMOB '
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHX AJIEMEHTOB M MX COSIMHEHUI
10 TPYIIaM U iepuoaaM. 3HaueHue
3 byl P 2 19.09.2023
MEPUOIMYECKOT0 3aKOHA ¥ CHCTEMBI 20.09
xumuueckux syiementoB .M. Menieneera B '
Pa3BUTUU HAYKH
Crpoenue BemecTBa. XuMUYECKas CBsI3b, €€
4 BH/JIbI; MEXaHU3MbI 00pa30BaHUs 2 26.09.2023
KOBaJICHTHOM CBs13U. BogoponHas cBsi3b 27.09
BasieHTHOCTB. DJEKTPOOTPHUIIATEIHPHOCTb.
Crenenb okucieHus. Bemiecrsa
5 2 03.10.2023
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO 410

CTPOEHUS




IlonsTue o AUCTICPCHBIX CUCTCMAX.

6 HcTuHHBIC U KOJUTOUIHBIE PACTBOPHI. 10.10.2023
MaccoBas 10151 BEIIECTBA B pacTBOPE 11.10
Knaccudukarus 1 HOMEHKIATypa

7 HEOPTaHUYECKUX COCTUHEHUN. 17.10.2023
I'enetnyeckas cBsi3b HEOPTAaHHUUECKUX 18.10
BEIIECTB, Pa3IMYHBIX KJIACCOB
Kiaccudukanust XuMuaecknx peakiuii B
HEOPraHWYECKON U OPraHU4eCKOM XUMHH.

8 3aKOH COXpAaHEHMS MacChl BEILIECTB; 3aKOH 24.10.2023
COXPAHEHUS W PEBPAIICHHS SHEPTUH TIPU 25.10
XUMHYECKUX PEaAKIIUIX

9 CxkopocTtsb peakiuu. OOpaTuMble PeaKiiui. 07.11.2023
XUMHUYECKOE PAaBHOBECHE

8.11
[Ipaktrueckast padora Ne 1. «Brnusaue

10 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH 14.11.2023
XUMHYECKON PEaKLIH» 15.11
DnekTponutuyeckas auccoruanus. [loastue

11 0 BOJIOpoiHOM Toka3atene (PH) pactBopa. 91.11.2023
Peaxiuu nonnoro oomena. I'maponus 99 11
OpPTaHUYECKUX U HEOPTAaHMUECKUX BEIIECTB
OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC

12 peakuuu. [TonsTre 06 31eKTpoan3e 28.11.2023
pacIIaBoB ¥ pacTBOPOB CoOJeH 29.11

13 Kontponbhas pabota mno paszueny 05.12.2023

«TeopeTI/I‘ICCKI/Ie OCHOBbI XUMHN»

6.12.




Meramnsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHUUYeCKHuX 3yemMenToB /. U.

14 MemnneneeBa 1 0COOEHHOCTH CTPOSHUS 12.12.2023
aToMoB. OOme Gu3ndeckre CBONCTBA 13.12
METaJIJIOB

15 Crnnassl MGTEUIJIS)B. DNEeKTPOXUMHUECKUI 10.12.2023
P HAIPSHKEHUI METaIIIOB 20.12
XUMHUYECKUE CBOMCTBA BAXKHENIIUX

16 METaJIJIOB (HATPUiA, KaJuil, KabLIUN, MarHuu, 26.12.2023
QTFOMHHHK ) U UX COCTUHCHUI 27.12

17 XHMquCKI/{e CBOICTBA XpOMa, MEJIU U HX 09.01.2024
COETMHEHUIT 10.01

18 XI/IMI/I‘IGCKI/‘IJC CBOMCTBA ITMHKA, KeIe3a U uX 16.01.2024
COCTMHEHUI 17.01
[IpakTnueckas pabora Ne 2. "Pemienue

19 SKCIIEPUMEHTANIbHBIX 33/1a4 110 TeME 23.01.2024
«Mertamib»" 24.01
Hemeranbl, uX monokeHue B

20 [Teproauueckoil cucteMe XMMUYECKUX 30.01.2024
anemenToB JI. 1. MenjeneeBa u 3101
OCOOCHHOCTH CTPOEHUS aTOMOB
Pu3nyYeCKre CBOMCTBA HEMETAIIIOB.

21 AJtoTponus HEMETAIIOB (Ha MpUMepe 06.02.2024
KHCIIOpOoJ1a, cephl, (hocdopa u yrieposa) 7.02

22 XMMHYECKHE CBOMCTBA rajJoreHoB, CEpbl U




HUX COeIUHEHUN

13.02.2024
14.02

XuMHUECKHe CBOMCTBA a30Ta, (pocodpa u ux

23 . 20.02.2024

COEIMHEHNH
A 21.02

24 XUMUYECKUE C?OP'ICTBa yriiepojia, KpeMHUS U 97.02.2024
HUX COeIUHEHUN 98.02

o5 IC_E)GHMGTHIEG BaXKHEHMIIINX HEMETAIIOB U UX 05.03.2024

WHEHUI
A 6.03
O00011IeHIE U CHCTEMATHU3alIM 3HAHUH 110

26 teme «Hemerauisy. BLIchneHHﬂvno 12 03.2024
YpaBHEHUSM XUMHYECKHUX PEaAKIHA 1 13.03
TEPMOXHUMHUYECKUE PACUETHI '
[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBbHBIX 33/1a4 110 TEME 19.03.2024
"Hemeramnsr"» 20.03

08 KorgponLHas[ pabora 1o TemaM «MeTauTb» 02.04.2024
n «Hemeramisi» 03.04
Heopranuueckue u opraHu4ecKue KUCIOTHI.

29 Heopranuueckue u opranndeckue 09.04.2024
OCHOBaHUS 10.04
AmpoTepHbIC HEOPTAaHHICCKUEC U

30 opraHuyeckue coequHenus. [ eHeTnyeckas 16.04.2024
CBSI3b HEOPTAaHMYECKUX M OPraHUIECKHX 17.04

BCIICCTB




Ponp xuMun B o0ecnieucHUN 3K0J'IOI‘I/ILICCKOI71,

31 JHEPreTUYCCKOM U IMUIICBOW OS30ITaCHOCTH, 2 23.04.2024
Pa3BUTUU MEIUITUHBI 24.04
[IpencraBnenus: 06 0OMIMX HAYYHBIX

32 MIPUHIMIIAX IPOMBIIIIEHHOI'O ITOJIY4EHHUS 2 30.04.2024
BaXKHEHUIINX BEIIECTB 14.05

33 YenoBek B MUpE BEIICCTB U MaTEPHUAJIOB 2 15.05.2024

21.05
34 XUMHS ¥ 3J0POBBE YeITOBEKA 2 99.05.2024
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLIEOBPA30BATEJ/IbHOE 19.09.23 17:51 (MSK) Mpocras noanucb
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3SOBATEJIbHASA LLUKOJIA C.

YAN-KEXXUTI YHEAN-XOJIbCKOIo KOXXYYHA PECMYBJIUKU TbIBA, XyHaxblk

Xynep Bnaaucnasosuy




