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[HosicuuTeIbHASA 3aMIUCKA

[Iporpamma mo XMMHHM Ha ypOBHE cpeaHero odmiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (eaepaibHOil 00pa3oBaTeIbHON MPOTrPaMMBbl CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBieHHbIX B DenepaabHOM ToCyIapCTBEHHOM
obpazoBatensHOM cTangapte COO, ¢ yuérom Konuenmmu mnpernojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit deneparuu, peann3yomux OCHOBHBIC
oOpa3oBaTeNnbHbIe NMPOTPaMMbI, U OCHOBHBIX MOJOKEHUN «CTpaTeruu pa3BUTHsI BOCIHUTAaHUS B
Poccutiickoit @enepamnuu Ha niepuoa 10 2025 romxa» (Pacnopsokenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOJIX0/I0B K pa3paboTKe MpOrpamMMbl 110 XUMHH, K ONPEICIICHUIO 00IIeH cTpaTeruu
o0OydeHUs, BOCIUTAHUS U PA3BUTHS 00yUYaIOIUXCS CPECTBAMH y4eOHOTO TpeaMeTa « XUMUS s
10—11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHIenTyaidbHbie TosiokeHuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJIeH, COJIep>KaHusl, pe3yJbTaTOB OOy4YeHHs] M TpeOOBaHUN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  TOJIy4aeMO€  BBIMYCKHHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMIIEMOU YacThio X 00Opa3zoBaHHOCTH. OHO CIYKUT 3aBEPILAIONIUM
ATariOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIOUEBBIX [IEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XHMHYECKOro O0pa3oBaHMs. DTH ILEHHOCTH KAacaloTCsl MO3HAHUS 3aKOHOB
pUPOAbI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIICH KyIbTyphl YEIOBEKA, & TAaKKe SKOJIOTHYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO M MPUPOIHON cpere. Peanusyercs xumuyeckoe
oOpa3zoBaHHe OO0ydYalOIIMXCS Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHHs CPEICTBAMH Y4YEOHOTO
npenMera « XuMus», coJepkaHue U MOCTPOEHUE KOTOPOro OIpe/ieleHbl B MPOrpaMMe MO XUMHUU C
y4€TOM Ccrenu(pUKHA HAYKU XUMUHU, €€ 3HAYCHHs B TO3HAHWH MPUPOJBI U B MAaTEPUATHLHOU JKU3HH
o0miecTBa, a TakXke C Y4€TOM OOIIMX MLeJed W MPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero obmero oopazoanus B Poccuiickoit deneparumn.

XuMHUSL KaK 3JIE€MEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIPaeT 0cOOYI0 poJib B COBPEMEHHOM
[MBUJIN3AIlMU, B CO3JaHUM HOBOHM 0a3pl MaTepuanbHOW KynbTypbl. OHa BHOCHT CBOW BKIAJ B
(dbopMHpOBaHKE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEICTaBIeHUS 00
OKpYy’arollleM MHUpe KaK O €JUHCTBE MPHUPOABI M UelOoBeKa, KOTopoe (popMmHpyeTcs B XMMHH Ha
OCHOBE MOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MUPa, OCOZHAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja HEOTheMIIEMOU
94acTbI0 MUPOBOH KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPY/a U KU3HU Ka)XI0TO WieHa
obmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3uJaTelibHas, KaK HayKa BBICOKHMX TEXHOJIOTUH
HampaBlieHA Ha pelleHue TI00aTbHBIX TPOOJIEM YCTOWYHBOTO Pa3BUTHSI YE€JIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 30POBBSI.

B cooTrBercTBUM ¢ OOmMMMHM THENSIMH M TPUHIMIIAMH CPEIHEro 00Iero oOpa3oBaHUS
conepxkanue mpeamera «Xumus» (10—11 kimaccel, 6a30BbI ypOBEHb H3YyYEHHS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOATOTOBKY OOYYaloIIUXCs, HEOOXOTUMYIO WM ISt
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COIMyMa,
MIPOJOJIKEHHS] 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBngomumMu npeamMeTa « XuMus» SBIAI0TCA 0a30Bble Kypchl — «OpraHudeckas XUuMus»
u «O01Ias 1 HeopraHu4ecKasi XUMUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BO¥ HayKH: CHCTEMa 3HAHHM 10 HEOPTaHMYECKON XUMHUHU (C BKIIOUYCHUEM 3HAHUU U3
oOmelt XMMUM) U OpraHndeckoi XxuMun. GopMHUpPOBaHNE JAHHON CHCTEMBbI 3HAHUN TIPH M3yYCHUH



npenMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHUsS BCETO MHOTOOOpa3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa comepxaHus KypcoB — «Opranudeckass xumus» u «OO0Imas U HEOpraHudecKas
XUMHS» copMHUpOBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO IMOAXO0/a K U3YyYEHHUIO
y4eOHOrO0 MaTepuasia W OOyCJIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMUU BEIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHYECKON TEOPUM CTPOEHUSI OPraHUYECKHUX COCIUHEHUMU, a
TaKkK€ Ha YpOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX MPEJICTaBICHUA O CTPOCHHHM BELIECTB.
Ceenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOAOB 10
CIIO)KHBIX OHMOJOTMYECKH aKTUBHBIX COCAMHEHHMH. B Kypce OpraHMYecKod XUMHUH MOJIyYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS TEPBOHAYAIBHBIC
MIPE/ICTAaBICHUS] O XUMHUYECKON CBSI3U, KiIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHs] B TpeaMmere «XuMus» 0a30BOTO YPOBHS pacCMaTpHUBACTCS
M3y4YEeHHBII Ha YpOBHE OCHOBHOIO 0O0mero o0pa3oBaHMA TEOPETHYECKHH MaTepuan u
(dakToNOrMuecKue CBEJEHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OO0miasi U HeopraHuveckas XUMHs» OOYyYaloIIUMCS IPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHHUE MEePUOJUUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOAO0JIOTHYECKUX MO3ULINN, T1y0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (PYHKIIMIA 3TOTO 3aKOHA — OT 0000IIaromIel 10 00bICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cuctema 3HaHMN O Ba)XHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX W
MPUMEHEHHUH, a TaKXKe O XMMHYECKHX PEaKLMsX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHsiercs B Kypcax 10 wum 11 KkimaccoB 3neMEHTaMHM  COJIEpKaHUS, HMEIOIIMMHU
KyJIbTYPOJOTUYECKHI ¥ TMPUKIATHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO
B3aMMOCBS3M XUMHUU C JIPYTUMU HayKaMH, pacKpblBaloT €€ poOJb B I[O3HABAaTEIbHONH U
MPAKTUYECKON JESITeTbHOCTH 4YeNIOBEKa, CMOCOOCTBYIOT BOCHHTAHUIO YBAaXEHHS K IIPOLECCY
TBOPUYECTBA B OO0JIACTH TEOPUU M TMPAKTUYCCKUX MPHUIOKEHUH XWMHUHU, TTOMOTAIOT BBHIMTYCKHHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U TMPUMEHATH €€ ISl MOIMOJIHEHUS 3HAHUM, peIIeHUs
MHTEJJIEKTYaJIbHbIX U 3KCIIEPUMEHTAIbHBIX HCCIIEOBATEeIbCKUX 337ad. B 1memom copaepkaHue
y4eOHOro mpeamMera «XuUMUs» JIaHHOTO YPOBHS M3YYCHHS OPHEHTUPOBAHO Ha (OPMUPOBAHUE Yy
00ydaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHHS (UIOCOPCKUX HUACH, TaKUX Kak:
MaTepUaIbHOE E€AMHCTBO HEOPraHWYECKOTO0 W OPTaHWYEecKOro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTaBOM M CTPOEHHEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U
pelieHrsT TMPOTUBOPEUMH MEXKIy HOBBIMH (DaKTaMH H TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAHME POJIM XUMHH B PEIICHUH SKOJIOTHYECKUX IMpoOJieM, a Takxke MpodiieM cOepexeHus
SHEPreTHUECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nnane pemenus 3a1a4 BOCIIUTAHUSA, Pa3BUTHS U COLUANN3AIMH 00YYarOIIUXCS TPUHATHIE
MporpaMMoil MO XMMHUHM TOJAXOJbl K OIpPEACICHUIO COJEPKAHUS M TOCTPOCHHUS MpeaMeTa
npenycMaTpuBaoT (OPMUPOBAHME YHUBEPCAIBHBIX YUYEOHBIX JCHCTBHA, HMEIOIIMX 0a30BOE
3HaYEHUE JJIs Pa3IMYHbIX BUJIOB JESATEILHOCTH: peUIeHHs IpobiieM, MOUCKa, aHaau3a U 00paboTKu
nHpopMaluy, HEOOXOAMMBIX U MPHUOOPETEHHUs OMbITa MPAKTUYECKOW U HCCIeA0BaTEIbCKOM
NEeSTeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMHUHU.

B mpakTtuke npenoaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U Ha
ypOBHE cpeaHero oOmiero o0pa3oBaHUs, MPH ONPEACNICHUU COAEPKATEIbHOW XapaKTEePUCTUKU
1ene M3ydyeHWs TMpeIMeTa HalpaBICHHEM [EpPBOCTENEHHOM 3HAUYMMOCTH  TPaJAMIIMOHHO
npu3Haércst  (GOpMHUpPOBAHHE OCHOB XUMHYECKOW HAayKHM Kak o00JacTh  COBPEMEHHOIO



€CTECTBO3HAHUS, IPAKTHUUYECKOM JIEATEIHHOCTH YeIOBEeKa U KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM
KyabTypbl. C METOAMYECKON TOYKHM 3pEHHUS TaKOW MOAXOJ K ONPEIEICHHUIO LEJIeH H3ydeHHs
IIpeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO MaHHOM TOYKE 3pEHHUs TJAaBHBIMHM LEISIMH H3Y4YeHHs IpeaMeTa «XuMUus» Ha
6a3oBom ypoBHe (10 —11 xi1.) sIBASIFOTCS:

e (opmupoBaHUE CHCTEMBl XHMHUYECKUX 3HAHUH Kak BaXHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM Ji€XKaT KIIIOYEBbIE IMOHSTHS,
(dyHIaMEeHTaIbHbIE 3aKOHBI W TEOPUM XHMHH, OCBOCHHE S3blKa HAyKH, YCBOCHUE U
MOHMMaHHE CYITHOCTH JOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOIO XapakTepa,
03HAaKOMJIEHHE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue M pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEUIECTB U
XUMHUYECKUX peakiui, HEOOXOAUMBIX i MPUOOpPETeHHs] YMEHUU OPHEHTHUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKUX SIBICHHUI, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM JKU3HH;

® Da3BUTHE YMEHUU U CIIOCOOOB JESATEIHLHOCTH, CBSI3aHHBIX C HAOMIOIEHUEM U 00bSICHEHHEM
XMMHUYECKOTO OKCIEPUMEHTa, COONIIOJICHHEeM TMpaBHi Oe30macHoro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ stum, conepkarenbHas XapaKTepHCTHKA LeNed W 3ajady M3yueHUusl MpeaMeTra B
IIpOrpaMMe N0 XMMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMHU B
cucreMe cpeaHero obmero oopa3zoBanusa. CerogHsi B MPENOJaBaHUM XUMHH B OOJbIIEH CTENEHU
oTAaéTCs MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIepKaHus 00y4eHus, OpUEHTHPOBAHHON Ha
MOJITOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3allny, BIaICIOIIero He HabopoM 3HaHMUI,
a (pyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMM U YMEHHUSIMH AKTHUBHOTO MOJyYEHUs
3HaHUHM ¥ NPUMEHEHUS UX B peaabHOM KU3HU ISl pELICHUSI TPAKTUYECKHUX 3a/1a4.

B cBs3M ¢ 3THM NIpH U3y4YeHUHU MTpeaMeTa « XUMUsD) TOMUHUPYIOIIee 3HaYeHne TproOpeTaoT
Takue LEeIH U 3a]1a4l, KaK:

ajanrtanus oO0yJaroIuXcsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpa, (hOpMHUpPOBaHHE
MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CamMoOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSATENIbHOMY TMPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KHU3HEHHBIX CHUTYallusX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

(dhopMupoBaHKE y 00YUAIONIUXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUHN ), UMEIOIINX
YHHBEpCAJIbHOE 3HAUCHHE IS Pa3IMYHBIX BUAOB JEATEIBHOCTH: pELICHHs NpoOjeM, IMOHCKa,
aHanu3a U o0paboTKM WH(pOpMAIMK, HEOOXOAUMBIX A NPUOOPETEHHs OIbITa JeSITeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XHUMHHU, a TaKKe JUId OLEHKU C TMO3MIMHA
HKOJIOTMUECKON O€30MacHOCTH XapakTepa BJIMSHHUS BELIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHM3M 4YeJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIMOCOOHOCTH CaMOCTOSITEIbHO TpHOOpETaTh HOBBIC 3HAHHWS 10 XHMHH B
COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSAMHM, HCIOJIb30BaTh COBPEMEHHbIE WH(OpPMalMOHHBIE
TEXHOJIOTUH JUIs TOMCKA U aHaln3a Y4eOHOH M Hay4HO-IOMYJIAPHOH WH(POPMALUU XUMHUYECKOTO
COJIEp/KaHUS;

(dbopMHpOBaHHUE U Pa3BUTHE Yy OOYYAIOUIMXCA ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
Ha0II0aTeIFHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOAMMBI, B YaCTHOCTH,
IIPY IJIAHUPOBAHUU U NTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE y O0ydaromuxcs yOoexaEHHOCTH B TYMaHUCTUYECKOM HANPAaBICHHOCTH XUMHH,
e€ BaXHOU poJM B peElIeHUWH TH0O0alIbHBIX MPOOJIEeM paIlMOHATIBLHOTO MPUPOAOIOJIL30BAHNUSA,



TIOTIOJTHEHHSI DHEPTETHYECKUX PECYypCOB M COXPaHEHHs] MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOAE U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETCHUS
OIlbITa HWCHOJIb30BAHUA IMOJIYUYCHHBIX 3HAHUU AJIL NPUHATUA TPaMOTHBIX peH_IeHI/Iﬁ B CUTyaludx,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yuebHOM mmane cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XUMHUs» 0a30BOr0 YpPOBHS
BXOOUT B COCTaB HpeI[MeTHOﬁ O6J'IaCTI/I ((ECTGCTBGHHO-Hay‘IHBIe NpeaAMCTBD).

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX U M3yYeHHs XMMHHU, HAa 0a30BOM YPOBHE CpEIHETO
obmero oopazoBanusi, coctabisiet 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hexenmo), B 11 kmacce —
34 gaca (1 gac B HezeIO).

COJAEP)KAHUE OBYYEHUA

OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuueckne OCHOBbBI XHMHH SIIpo aroma, H30TOMBL. JJIEKTPOHHAS 00O0JIOYKA.
DHEpPreTUYEeCKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d- 3meMeHThl. OCOOCHHOCTH
pacnpeneneHust dJIEKTPOHOB

XWMHYECKUN DJIEMEHT. ATOM. IO OpOWTAISIM B aTroMax »3JIEMEHTOB TMEPBBIX YETHIPEX
MEPHOJOB. DIEKTPOHHASI KOH(MUTYPAIIHS aTOMOB.

Ilepnonnueckut 3akoH u Ilepuoamdeckas cucrema XUMHUYECKUX odnemeHToB [[. H.
MenaeneeBa. CBs3b MepHOIUUECKOro 3aKoHa U [leproanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX U CIOXKHBIX BEIIECTB IO TPYINaM U
nepuoaaMm. 3HaueHUE NEPUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBs3b. Buabl XUMHUYECKOW CBsI3M (KOBaJeHTHAas
HEeMnoJisIpHas W TMOJspHas, HMOHHAs, MeTajindeckas). MeXxaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM
XMUMHAYECKOH CBA3M (OOMEHHBIH M JOHOPHO-aKIENTOpPHBINH). BomoponHas cBs3b. BaleHTHOCTB.
DneKkTpooTpuLaTeabHOCTh. CTeneHb oKkuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKyISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsitue o aucnepcHbIx cuctemax. VICTHHHBIE U KOJJIOMJIHBIE pacTBOpbl. MaccoBast HoJst
BEILIECTBA B pacTBOpE.

Krnaccudukanus Heoprannueckux coequHeHuil. HomeHknatypa HeopraHM4eCcKHX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUUECKHUX BEILIECTB, MPUHAUICIKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukanmuss XUMHUECKUX peakIWid B HEOPraHUYECKOW u
OpraHWYECKONM XUMHUHU. 3aKOH COXPAHEHMS MAacChl BEIECTB, 3aKOH COXPAHEHUS WU MPEBPALLECHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pPa3IUUYHBIX (QakTopoB. OOpaTUMBbIC pPEaKIIHH.
Xummnueckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunmun Jle [laTtense.

OnexkTponutuyeckas auccoruanus. CuiibHble U cialble 2IeKTposauThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHAas, IIETOUYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

OKCIEpUMEHTAIbHBIE METOAbl H3YUYEHHs BEIIECTB M HX NPEBPAILCHMI: JIEMOHCTpanus
tabmun «llepuomuyeckas cucrema xumuueckux siaemeHToB JI. WM. MenaeneeBa», u3yueHue
MOJIeTIell KPUCTAJUTMUECKUX pPEmETOK, HAOMIOJAeHHEe | ONUCAaHUE JIEMOHCTPAIMOHHBIX H



1a00paTOPHBIX OMNBITOB (pa3lioKeHHWE MEepPOKCHAa BOAOpPOJAa B MPHUCYTCTBUU KaTajau3aTopa,
OnpeJelICeHUE Cpeibl PACTBOPOB BEILECTB C IMOMOINBI0 YHUBEPCATBHOTO HWHJMKATOpa, PEeaKUuu
MOHHOTO OOMEHa), MpPOBEACHUE MpPaKTUYeCKOW paboThl «BnusHue pa3nu4HBIX (GaKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKLIUM.

Pacuérhrle 3amaun.

Pacuérel 110 ypaBHEHUsAM XMMHUYECKUX PEaKIMil, B TOM YMCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIMIOJIH30BAHUEM MOHATUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxenne HemeramnoB B [leproanueckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
JI. . MenneneeBa M OCOOEHHOCTH CTpOCHHsSI aToMOB. (DHU3MYECKHe CBOWCTBA HEMETAIIOB.
AmnoTponusi HEMEeTaJuIoB (Ha MpuMepe KUCIopoa, cephl, hocdhopa u yriiepoa).

XHWMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETA/IOB (TaJOreHOB, cepbl, a3oTa, (docdopa,
yriaepoaa U KpeMHHUS) U UX COCIUHEHUH (OKCHAOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJAOPOIHBIX
COCIMHEHHUI).

IIpuMeHeHNe Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Mertamel. [lonoxenue metawioB B [lepronnueckoit cucreme xumMuieckux snementos /1. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS DJJIGKTPOHHBIX OOOJIOYEK aToOMOB MeTayioB. OO0rmue
¢buzmveckne cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSi HAMPSHOKCHHUMA
METaJUIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATpWil, Kanui, KaJbLMi, Mar#ui,
QTIOMUHHN, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O6mme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKCnepuMEeHTAIbHBIE METO/Ibl U3YUEHHUSI BEILIECTB M UX MPEBPALICHUN: U3yUeHHE KOJUICKIIUU
«MeTamisl U CIIaBbD», 00PA3IOB HEMETANIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aa4, HaOII0IeHHe
U ONHCAHHE JEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCHIA
QIIFOMHUHMS C PACTBOPaMH KUCIIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérneie 3amaun.

Pacuéter Macchl BemecTBa UM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOJTUUECTBA
BEIECTBA) MPOJYKTOB PEaKLMH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMuUA 4 KU3Hb

Ponp xumum B 00eCnieYeHHH SKOJIOTHYECKOHN, SHEPTeTUYECKOW M TMHUIIEBOM O€30MacHOCTH,
pa3BuTuu MeauUUHEL. [IoHATHE 0 HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienust 00 oOLUMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOIYYEHHs BaKHEUIINX
BEILIECTB.

UYenoBek B MHpE BELIECTB M MATEpUAJIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKLUMOHHBIE MaTepHUallbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuaibl sl 3JIEKTPOHHKH,
HaHOMAaTepHalibl, OpraHM4eCKHe U MUHEPAJIbHbIE y100pEHUSI.

XuMHusi U 3I0pOBbE YEJIOBEKAa: IMpaBWia KCIOJIb30BaHUSl JIEKAPCTBEHHBIX IPENapaToB,
MpaBmIa 0E30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUH B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU M3YYCHHUH OOIIEH W HeOpraHW4YecKol Xumuu B 11
KJIACCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUU, TaK H
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU IS OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBIE MOHATUSA: Hay4YHbIN (DaKT, TUnoTe3a, 3aKOH, TEOpHs, aHaIIu3,
CUHTE3, Kiaccuukamus, MNepUOJUYHOCTh, HAONIOJACHHUE, JKCHEPUMEHT, MOJECIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.



®duzuka: marepusi, SHEprusi, Macca, aTOM, B3JEKTPOH, MPOTOH, HEHTPOH, HOH, M30TOI,
pallMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHYECKUI YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €ANHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHmsM, O3KocHcTeMa, Ouochepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepabl, TOPHbIE TOPO/IBL, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorysa: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJTYPIHsl, IPOU3BOACTBO CTPOUTENIBHBIX
MaTepuasos, CeJIbCKOXO03SHCTBEHHOE MPOU3BOJICTBO, MUIIEBas MPOMBIIIIIEHHOCTb,
(bapmalieBTHUYECKask MPOMBIIUIEHHOCTb, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MAaT€pPHaJIOB, 3JIEKTPOHHAs! IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHUH.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XUMUUN HA FA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS OOYYArOIIMMUCS
MporpamMM CpeIHero oO0Iero oOpa3oBaHUs (JTMYHOCTHBIM, METANpPEIMETHBIM W TIPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBOI 11 pa3pabOTKU IMIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM
CpeaHero o0Iero o0pa3oBaHus ABISETCS CUCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBercTBHUM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpe JUYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MpeaAMeTa « XUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHUsl BbIIAEIECHBI
CJIEIyIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHICKOW TPaKIaHCKONH HISHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMuMe MOTHUBALIUU K 00Y4YEHHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIMKA 0a30BOI HAYKH XHUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, NPUCYLIMMHU  LEJIOCTHOM CHUCTEME XHUMHYECKOIO
o0Opa3zoBaHUs;

HaJTM4YMe MTPABOCO3HAHUS IKOJIOTHUECKON KyIbTYPhl U CIOCOOHOCTH CTaBUTH I U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMU» JOCTUTAIOTCS B €IUHCTBE YueOHOM
U BOCIHTATEIBHON JEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHMH, COLUOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH U HJ€aJIaMUd POCCHICKOTO TPa)JTaHCKOTO OOIIecTBa,
MPUHATHIMU B OOIECTBE HOPMAMH W TIPAaBUJIAMHU IOBEJCHHS, CIOCOOCTBYIOIIMMHU TIpOIEcCcaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUSI TUYHOCTH 00YyYarOIMIUXCSI.

JIuuHOCTHBIE pe3yJbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaloT CHOPMUPOBAHHOCTD
OTIBITA MIO3HABATEIHFHON U MIPAKTHYECKOH JEATeIbHOCTH 00yYaIONIUXCS 110 peaTn3alii MPUHSATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaxxaIaHCKOro BOCIMTAHUS:

OCO3HaHHUS 00YYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUSI O COLMAJBHBIX HOpPMax M TMpaBWIAX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATENbHOCTH IMPH CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U MO3HABATEBHBIX 33/1a4, BHIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBHI JPYTUX
MIPY aHAJIN3E PA3INYHBIX BUJIOB YUEOHOU JAEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJEINI0 OTEUECTBEHHOW XUMUU;

YBa)XKEHHsI K MPOILIeCcCy TBOPUYECTBA B 00JaCTH TEOPUH M MPAKTHUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKH €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOIEHUH, KPOITOTINBBIX
AKCIEPUMEHTAIbHBIX MTOUCKOB, IIOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHalu3e UHpopMauu
0 MEepPENOBBIX JOCTHKEHUIX COBPEMEHHOM OTEUYECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMH SBJICHUSMU, U NPUHUMATD
OCO3HAHHbIE PEUIECHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OLIEHUBAaTh CBOE MOBEAEHHWE W NOCTYNKH CBOMX TOBAPUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbSA:

MMOHUMAaHUS IICHHOCTEH 370pOBOTO W 0Oe30macHoro oOpasza JKM3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

COOTIOICHUSI TIPABUIT OE30MMaCHOTO OOpAIICHUS C BEIIECTBAMU B OBITY, MTOBCEAHEBHOW JKU3HH
U B TPYJIOBOH JESTEIBHOCTH;

MMOHUMAaHUSI IIEHHOCTH MPaBUJI UHIUBUIYaIbHOTO M KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTyallUsAX, YTPOKAIOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUs TOCIEACTBHA W HENPHUSTHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypEeHHUS);

5) Tpyn0BOro BoCIMTAHMSA:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEIOBATEeNIbCKOW  JI€ATEIbHOCTH,
OOILECTBEHHO IOJIE3HOI, TBOPUECKOI! U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AakKTHUBHOE YYacTHE B pEHICHUH MPAKTUYECKUX 3aJad COLUaIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHUIo podeccuii pa3inyHOro poja, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN MO XUMHUU;

YBaXKEHUS K TPYLY, JIOJM TPYJla U pe3ysibTaTaMm TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIyalIbHOM TpaeKkTopuu oOpa3zoBaHus, Oymylieit
npodeccun U peanuzaluyd COOCTBEHHBIX YKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMUYECKU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHHMKY CYLIECTBOBAHHUS
JKM3HHU Ha 3eMIIe;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJieM, BIUSHUS DKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOIHOM U COLIMATIBHOM CPEBI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTMXKEHUH XWMHHU ISl PEIIeHUs BOIPOCOB
pPalMOHAIBHOTO NPUPOIONOIB30BAHNS;

AKTUBHOIO HENPUATHS JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIEW MPUPOJHOM Cpee,
YMEHHSI MPOTHO3UPOBATH HEOIATONMPUSTHBIE SKOJIOTHYECKHE TOCIEACTBHS MPEANPUHIMACMBIX
NEWCTBUI U MPEIOTBpAIATh HX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTHYECKOW KyJbTYpbl, OIBITA
NESATEIbHOCTH  SKOJIOTMUYECKOW  HAMpaBICHHOCTH, YMEHUSI  pPYKOBOJCTBOBAaTbCS HUMH B



M03HABATENbHON, KOMMYHUKATUBHON U COLIMATIBLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MPOTHUBOCTOATH HICOJIOTHH XeMOo(poOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU ¥ 00IIeCTBEHHO! MPaKTUKH;

MOHUMAHUS CHeNU(DUKN XMMHUU KaK HAyKW, OCO3HaHHs €€ poilu B (HOPMUPOBAHHUH
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAroIIeM
MHpE KaK O €IMHCTBE MPUPO/BI U YEJIOBEKA, B TO3HAHNUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUHN
po06sieM COXpaHEeHHsI IPUPOAHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JUIsl COBPEMCHHON IMBHIIM3AIMHU: B €&
IYMaHHCTUYECKON HAIpaBICHHOCTH W BaKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHabHOU
KyJbTYPBI, PEIICHUU TIO0ANbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U 3KOJOTHYECKONH 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeYeHUH
YCIIOBHI YCIICIIHOTO TPYZAA U 3KOJOTHYECKH KOM(OPTHOMN KMU3HU KAXKI0TO YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTHU: IOHUMAHUS CYIIHOCTH  METOJIOB  IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh IMOJIy4aeMble 3HAHMS IS
aHaJIn3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIETr0 MUpa U MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHUS
nenath 000OCHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE HAay4YHBIX ()aKTOB M MMEIOIIUXCS JAaHHBIX C IIEJbIO
MOJTY4YEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO UCIOIB30BATh XUMUYECKUE 3HAHUS JJISl pEIICHUs Po0JieM B
peanbHBIX KU3HEHHBIX CUTYALUX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKON NEATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHHIO M CaMOOOpa3OBaHUIO, K
aAKTUBHOMY IOJIYYCHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH,

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3Mn4YHBIX chepax mpodhecCuoHaTbHON NeITeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS yUeOHOro npeaMeTa « XMMHsD» Ha YPOBHE CPEIHETr0O
o01mero 00pa3oBaHus BKIFOYAIOT:

3HauMMble U1 (OPMHPOBAHUS MHPOBO33PEHHMSI OOYHYAIOUIMXCS MEXIUCLUIIIMHAPHBIE
(MexrnpeaMeTHbIC) OOIIeHAaYyYHbIE MMOHTHS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MUpa U
cnieun(UKy METOJOB IO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, sBIEHHE, MPOLECC, CUCTeMa, Hay4HbI (hakT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEI0BaHKE, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

yHHBepcallbHble yueOHbIe AeUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC),
obecrieunBaromue (popMupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON KOMIIETECHIIMU
oOydJaronmxcs;

CIOCOOHOCTh ~ OOYy4YalroIUXCs  HUCIHOJb30BATh  OCBOCHHBIE  MEXIUCLUILIMHAPHBIC,
MHUpPOBO33pDEHUYECKHE 3HAHUSA M YHUBEpCAJbHble Yy4eOHblE JAEHCTBUS B I103HABAaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3yJibTaThl  OTPAKAIOT OBJAJCHHE YHHUBEPCAJIbHBIMH  YYEOHBIMHU
MI03HABATEIbHBIMHY, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU ACHCTBUAMU.

OnJaieHNe YHUBEPCAIBHBIMH Y4eOHBIMH NO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a30Bble JIOTHYeCKHE e CTBUS:

CaMOCTOSITENIbHO ~ (POPMYJIMPOBAaTh UM aKTyaJM3UpOBaTh MpOOJIEeMy, BCECTOPOHHE €&
paccMaTpUBaTh;



ONpeAeNATh e JAESITEIbHOCTH, 3aJaBasl IapaMeTpbl W KPUTEpUU HX JOCTHUKECHHUS,
COOTHOCHUTH PE3YyJbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWA TPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TMPU3HAKKM TOHSATHMM W  yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIKE MOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KIIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKY N3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUUECKUE pacCykAeHus (MHIYKTHBHbBIC, AETyKTUBHBIE, 10 aHAJIIOTHUN), BBISBISTDH
3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIUPOBATH BHIBOJBI U
3aKJTFOYCHUS;

MPUMEHITh B TIPOIECCE IMO3HAHUS, UCIOIb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTN, TPeoOpa3OBbIBATh MOJEIbHbBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI) 3JIEMEHTa,
XUMHUYecKkas (QopmyJsia, ypaBHEHHE XHMHUYECKOM peakIuu — TpU pPElIeHUU Y4eOHbIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BAaHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB M3yUaEMbIX BEIIECTB U XUMHUECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKLIU;

dbopMynupoBaTh LEAM M 3aJadyd  MCCIENOBaHUS, MCIOJIb30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENTLHO C(HOPMYITHPOBAHHBIC BOIIPOCH! B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI
(hopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE NMPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BJIQ/IETh HaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M MPOBEIACHHUS YUYEHUYECKUX
HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAaTh 3a XOAOM IMPOIEcca, CaMOCTOATEIbHO
MPOTHO3HPOBATh €ro pe3yibTaT, (HOpMyIHpOBaTh OOOOIIEHHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBISAThH OOOCHOBAaHHBIM OTYET O MPOJEIIAHHON
pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEOBATEILCKOH UM TPOSKTHOW JesATEIbHOCTH,
MPOSIBIISATh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSATEIHLHOMY TIIOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 33714, TPUMEHECHUIO Pa3JIMYHbBIX METOOB IMO3HAHUS.

3) pabora c unopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaluu (HaydyHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COJIEp’KaHus, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHEeTa), aHATU3UPOBATH
MHDOPMALIMIO PAa3IUYHBIX BUAOB H (QOPM TPEICTABICHHUS, KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3amnpochkl W MPUMEHSATH pa3IMYHble METOJbl HpPH IIOHCKE U OTOOpe
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 337124 OMPEAeIEHHOTO THIIA;

MpUOOPETaTh OMBIT HCIOJNB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTHUMAIBHYIO (OpMYy MpeacTaBieHUs HHGOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadecTBe CpPEICTBA Mpu paboTe ¢ XUMHUYECKOM
nH(popManuen: MPUMEHATh MEKIIPEAMETHBIC (HPU3NIECKUE U MATEMATHICCKHUE) 3HAKH U CHMBOJIHI,
dhopmyiel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPe0Opa30BBIBATH 3HAKOBO-CUMBOJIIMUYECKUE CPEICTBA HATIISITHOCTH.

OBiajieHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ Auajora W/Wih JAUCKYCCHUH,
BBICKa3bIBaTh  HJIeH, (OpPMyIMpOBaTH CBOM MPEMAJIOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;



BBICTYHaTh C IPE3CHTALMEeH pe3yJIbTaTOB ITO3HABATEIBHOW JESTEIbHOCTH, IOMYYECHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIMOJIHEHUN XUMHUECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKONH PabOTHI MO HMCCIEIOBAHUIO CBOIMCTB M3Y4aeMBIX BEILECTB, pealin3alud y4yeOHOTro
npoekTa W (OPMYJIUPOBATh BBIBOJABI IO pe3yJbTaTaM IPOBENEHHBIX HCCICJOBAHUNA IMyTEM
COTJIaCOBAHUS MO3UIUH B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBiaieHNe YHHBEPCATbHBIMH PeryJssTHBHbIMU 1€l CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO IIO3HABATEIBHYIO JIEATEIBHOCTD,
ompenessist e€ eI M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOANMOCTH KOPPEKTHPOBAaTh
IpeajaraeéMblii JITOPUTM JICHCTBUI TPH BBIIOJIHEHWH Y4YeOHBIX W HCCIEIOBATEIbCKHX 3a7ad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN cOCO0 MX pelIeHUs ¢ YYETOM MOJYyYeHHMS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUECKUX PEAKIINAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O01as u Heopranudeckasi XuMHUsD» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTD TMPEACTABICHUI: O XUMHUUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MUpPA, POJIM XMMHHM B TIO3HAHWM SIBIICHUN NPUPOIbI, B (POPMUPOBAHUU MBIIUICHUS U
KyJbTyphl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelIeHHs
MPAKTUYECKUX 33/ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHO CpeJe;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUI, KOTOPAsi BKIKOYAET: OCHOBOMOJATAKOIIUE ITOHATHS
(XMMUYECKUH IIIEMEHT, aTOM, H30TOIl, S-, p-, d- AIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOIIPHBIA 00BEM, BaJCHTHOCTh, OJJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKass CBA3b (KOBaJEHTHAsl, WOHHAs, MeTaJUIMYecKas, BOJOPOIHAs), KpUCTAJIIMYEcKast
peméTrka,  TUIBl  XMMHYECKMX  pEaklUMil, pacTBOp,  JJEKTPOJIUTHI,  HEIIEKTPOIUTHI,
AIEKTPOJIUTAYECKAS JUCCOLMAIUS, OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU PEAKIUH,
XUMHYECKOE pABHOBECHE), TEOPUU U 3aKOHBI (TEOpHs] DICKTPOJUTHYCCKOW JAMCCOIUAIINH,
nepuoanueckuid 3akoH JI. . MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpALICHUS PHEPTUM MPU XUMHUYECKUX pEeaklusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK
XUMUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIeKAIIUE B OCHOBE TIOHUMAHUS PUUYMHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBIICHUH, (AKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAaX, COCTaBe, IONYYCHHH W
0€30MacHOM HCIIOJIb30BAHUM BAKHEWMIIUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEeSATEIbHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTePHBIC MPU3HAKHA MTOHATUN, YCTAHABIIMBATh MX
B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMKUCAHUM HEOPraHUYECKUX BEIECTB
Y UX MPEBPAILICHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJNBb30BaTh XHUMHUYECKYI0 CHMBOJUKY [JISI COCTaBJICHUS
(hopMyJT BEIECTB M YPAaBHEHH XMMHUYECKUX peaKIni, cuctemaTudeckyo HomeHkaaTypy (IUPAC)
Y TPUBUATBbHBIE HA3BAHHS OTJCIBHBIX HEOPTAHWYECKUX BEIIECTB (YrapHBIA Ta3, YIJIEKHCIBIA Ta3,
aMMHUaK, raiéHasi U3BeCThb, HeraméHas U3BeCTb, MMThEBAs COJIa, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPEAeNsATh BAICHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKUX
3JIEMEHTOB B COECIUHEHUSIX PA3JIMYHOTO COCTaBa, BHJ XMMHUYECKOW CBs3M (KOBaJIEHTHAs, NOHHAs,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUIl KPUCTANIMYECKONM PEMIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasl, MOJIEKYJIApHAas, HOHHAs, METAJUNIMYeCKas), XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COCAUHEHUN;



c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUUYECKUX BEILECTB MO
X COCTaBy K ONpEeAENEHHOMY KIaccy/TpyIme COelWHEHHH (IpOCThle BEIIECTBA — METAUIbl U
HEMETaJlTbl, OKCHU/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUPOKCHUIbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. . Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLLYI0, OOBICHUTENbHYIO U IPOrHOCTHUECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX
snemeHToB 1—4 mepuonoB [lepuoanueckoit cuctembl Xxumuueckux sneMenToB . Y. Menneneena,
UCIOJIb3YSl MOHATHS «S-, P-, d-3JEKTPOHHBIE OpPOUTANINY», «IHEPreTHUYECKHE YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUH IO MEepUOJaM U
rpymnmnaMm [lepuoanueckoii cucteMsl XUMUYECKUX 3i1eMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKNX BEIIECTB PAa3JIMYHBIX KIJIACCOB, IMOATBEPKAATh CYLIECTBOBAHUE TI'€HETUYECKOMN
CBA3M MEXKJIy HEOPraHWYECKHMMH BEIIECTBAMM C IIOMOLIbIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUYECKUE PEAKIUH [0 Pa3IMYHBIM
MpU3HaKaM (YUCIIy U COCTaBy pearupyromnx BEeUIECTB, TEINIOBOMY 3PEeKTy peakuu, N3MEHEHUIO
CTETEeHEeW OKUCIICHUSI 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YHaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBIISATh YPAaBHEHUS pEaKUUN Pa3IMYHBIX THIIOB, MOJIHBIE U
COKpaIlléHHBIE YpaBHEHHUS PEaKIHMid HOHHOIO OOMEHA, YYWTBIBas YCJIOBHUS, MPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUI NMPOBOIUTH PEAKLIUH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PpAaCKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OanaHca ATUX PEeaKIlHii;

c(OPMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEaKIHHU OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XHMHUYECKOTO pAaBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTeud (npunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XMMHUYECKHE MPOLECCH, JeKAallue B OCHOBE
MPOMBIIIJICHHOTO TOJY4Y€HHUS CEpHOW KHCIOTHI, aMMHakKa, a Takxke Cc()OopMHUPOBAaHHOCTH
NpeJCTaBIeHU 00 OOLIMX HAyYHBIX NPHHLIMNAX M HKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUMCICHHUS C HUCIOJIb30BAaHUEM MOHSITHS
«MaccoBasi JI0J1sl BEUIECTBA B PACTBOPE», 00bEMHBIX OTHOILIEHUI T'a30B MPU XUMHUYECKUX PEaKIUsIX,
Macchl BELIECTBA WM 00BbEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM O0BEMY
OJTHOTO M3 YYacTBYIOIIMX B PEaKLMU BEIIECTB, TEIIOBOTO 3¢ ¢eKTa peaklluu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MaCcChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TpaBWia IMOJIB30BAHUA XMUMHYECKOW TOCYII0N W
71a00opaTOpHBIM 00OPYIOBaHUEM, a TAK)Ke MpaBWiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIMSMH TI0 BBIITOJTHEHHIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb U BBINOJHATH XHMHUYECKUH HSKCIEPUMEHT
(paznosxkeHue mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa, ONpeAesieHue Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHHUBEPCATILHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HAa CKOPOCTH
XMMHAYECKON peakliy, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHBIE PEaKIIUU Ha CyIb(ar-, KapOoHaT-
U XJOPUI-aHUOHBI, HAa KAaTUOH aMMOHUsS, PELIEHHWE HSKCIIEPUMEHTAIbHBIX 3aJad [0 TEeMaM
«Meramne» u «Hemertannel») B COOTBETCTBUM C MpaBUJIAMH TEXHUKH O€30MAaCHOCTH TpU
oOpalleHnu ¢ BEIIeCTBAaMH U J1a0OpaTOpHBIM 00OpPYAOBAaHHEM, MPEACTABIATh pPE3YJIbTaThl



XUMHYECKOTO JKCIIepUMEeHTa B (GopMe 3alKucHu YpaBHEHHH COOTBETCTBYIOIIUMX peaKUUid Hu
(GhopMyIIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aAHAIM3UPOBATh XHMHUYECKYI0 HH()OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHUKaIMK, UHTEpHET U APYyTUX);

chOpMHUPOBAHHOCTh yYMEHHH COONIOAATh TMpaBUJia SKOJOTHYECKH  IeJIecO00pa3HOro
IIOBCACHUSA B 6BITy )41 pr[[OBOﬁ ACATCIIBHOCTH B LCIAX COXpPaHCHHUA CBOCTO 3J0pPOBbA U
OKpYKarolllel NPUPOJHOM Cpenbl, OCO3HABATh OIACHOCTh BO3JECWCTBHUS HA KHUBBIE OPraHU3MBI
oTnpeAeNEHHbIX BElIeCTB, MoHuMas cmbici mokazatens [1JIK, mosicHAT, Ha mpuMepax CHocoObl
YMEHBIIECHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa;

JJIA 06yqa101u1/1xc;1 C OrpaHMYCHHBIMHU BO3MOXHOCTAMU 3J0POBbSA: YMCHHUC IIPUMCHATH
3HAaHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHNYCCKUX HBHGHHﬁ;

JUIS CJIETIBIX M CIAO0OBUIALIMX OOYYaIOLIUXCS: YMEHHE HCIOJb30BaTh PEIbe(HO-TOUCUHYIO
cucteMy ob6o3nauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmyi.

TemaTnyeckoe MIAaHMPOBaAHME

KoanuecTBO 4acoB

Ipakr  DJEKTPOHHbIE

Kontposb wnyeck  (uudposbie)
HbIE ue o0pa3oBaTe/ibHbIE

padoThI pador pecypcel
bl

Ne HaumeHoBaHue
n/ pa3aesioB u TeM Bcer
n NpOrpamMmsbl 0

Paznen 1. Teoperuueckue 0CHOBbI XUMUH

CrpoeHue aTOMOB.

[Tepuoanueckuii 3aKOH 1 Bubnmoreka
1.1 [Tepuoanueckas cucrema 3 IHOK https://myschool.edu.
XAMHAYECKHUX DIIEMEHTOB ru/

. . MenneneeBa

Crtpoenue BeniecTna. bubamorexa
1.2 4 LHOK https://myschool.edu.
MHoroo6pasue BeniecTs
ru/
bubnuorexa
1.3 XUMHUYECKUE peaKIiuu 6 1 1 LIOK https://myschool.edu.
ru/
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi xumusi
bubnnoreka

2.1 MeTtaniabl 6 1

IHOK https://myschool.edu.
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ru/
bubnmoreka
2.2 HemeTamnsr 9 1 1 IHOK https://myschool.edu.
ru/
CBsi3E HeoPFaHIee bubnmoreka
BSI3b HCOPTaHUYECKUX U
2.3 p 2 IHOK https://myschool.edu.
OpraHUYECKUX BEIIECTB
ru/
Htoro no pasneny 17
Pazgen 3. Xumus u ;Ku3HbL
bubnuoreka
3.1 XuUMHS U 5KU3Hb 4 LHOK https://myschool.edu.
ru/
Hroro no pazneny 4
OBHLIEE KOJIMYECTBO 34 ) 3
YACOB I10 ITPOTPAMME
IToypouHoe mi1aHUpOBaHME
KoanyecTBO yacoB
Ne Na
Konr  IlIpak Ta DJIeKTPOHHBIE
u(ppoBbIe
n | Tema ypoxa Be Poms  mmiec uugp
HbIE KHe o0pa3oBaTebHbIE
/ ero 0 0 e ecypchbl
I pabor  pabor pecyp
bI bI
XUMHYSCKUH 3JIIEMCHT. ATOM. bubnuoreka
1 DneKkTpoHHas KOH(uUrypauus 1 HOK https://myscho
aTOMOB ol.edu.ru/
[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
u bubnmoreka
XUMHUYECKUX dieMeHToB J]. H.
2 1 IHOK https://myscho
MenneneeBa, UX CBA3b C
9 N ol.edu.ru/
COBpEMEHHOI Teopueit —
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX
3JICMEHTOB M MX COSAMHEHUM 110
3 bubnuoreka
IpyIIaM U IepuoaaM. 3HauCHUE
3 124 pHoa 1 IHOK https://myscho
MePUOINYECKOTO 3aKOHA U
ol.edu.ru/
CHUCTEMbI XUMHYECCKHUX
anemenToB .M. Menaeneena B
Pa3BUTHHU HAYKH
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CrpoeHue BeliecTna.
XHUMHUYECKasl CBSA3b, €€ BUJIbI;

bubnuoreka

4 MeXaHU3MBbI 00pa30BaHU HOK https://myscho
KOBAQJICHTHOM CBSI3H. ol.edu.ru/
Bonopoanas cBs3b
BaneHTHOCTD.

DIEKTPOOTPUIIATEIILHOCTD. bubnmoreka

5 Crenens okucieHus. Bemecrsa IHOK https://myscho
MOJICKYJISIPHOTO U ol.edu.ru/
HEMOJIEKYJISIPHOTO CTPOCHHUS
ITonsTHE O IUCTIEPCHBIX
cucreMax. MctuHHbie 1 bubnuorexa

6 KOJIJIOUJTHBIE PaCTBOPBI. IHOK https://myscho
MaccoBas 1014 BELeCcTBA B ol.edu.ru/
pacTtBope
Knaccudukanus n
HOMEHKJIATypa HEOPTaHHIECKUX bubnmoreka

7 coenrHeHni. | eneTnueckas IHOK https://myscho
CBSI3b HEOPTAHUYECKUX ol.edu.ru/

BELIECTB, PA3JIUYHBIX KJIACCOB
Krnaccudukanus XuMruaecKux
peakuuil B HEOPraHU4eCKOu 1
OPraHN4YeCKOM XUMHH. 3aKOH bubnuorexa

8 COXpaHEHHUsI MaCcChl BEIIECTB; IHOK https://myscho
3aKOH COXpaHEHUs U ol.edu.ru/
MpeBpaLIeHUs SHEPTUU TTPU
XUMHYECKHUX PEaKIIHSIX
CxkopocTts peakiuu. O6paTumbie bubnuorexa

9 peakuu. XUMHUIECKOE IHOK https://myscho
paBHOBecHE ol.edu.ru/
[TpakTuyeckas padora Ne 1. Bu6morexa

10 «BnusiHME pa3THMYHBIX q):ju(TopOB 1IOK https://myscho
Ha CKOPOCTb XUMUYECKON JHpSLIMYSERo

ol.edu.ru/
peaxKum»
DNEKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOJIOpOIHOM Toka3zatene (pH) bubnuoteka

11 pactBopa. Peakiiun noHHOTO IHOK https://myscho
obmena. ['maponus ol.edu.ru/
OpPraHUYECKUX U
HEOpPraHMYECKUX BEILECTB

12 OKuCIUTENbHO- bubnuorexa

BOCCTAaHOBUTCIIBHBIC PCAKIIUH.

HOK https://myscho
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[TonsaTue 06 3meKkTpom3e ol.edu.ru/
pacriIaBoB M pacTBOPOB COJIEH
Kontponbnas padota mo bubnuorexa

13 pazneny «Teoperuueckue LOK https://myscho
OCHOBBI XUMUID) ol.edu.ru/
Mertannel, UX IMOJIOKESHHUE B
[Tepuonuueckoit cucreme
u bubnmoreka
XAMHYECKHX diieMeHToB /1. Y.
14 HOK https://myscho
MenneneeBa 1 0COOEHHOCTH
ol.edu.ru/
cTpoeHwus aroMoB. O01ue
(du3nUecKre CBOMCTBA METAINIOB
CniaBBI METAJIJIOB. bubnuoreka
15 DNEeKTPOXUMHUYCCKUN PSIT HOK https://myscho
HaNpsHKEHUH METaIoB ol.edu.ru/
XuMHUYecKre CBOMCTBA
. ( . bubanoreka
BaXKHEMIIINX METAIIOB (HATPUH
16 N ~ . pHtt, LIOK https://myscho
KaJIui, KaJIbI[Ui, MarHui,
. . ol.edu.ru/
QTFOMHHHIA) U UX COCTMHEHUI -
X . bubmmnorexa
HMHUYECKHE CBOMCTBA XpoMa
17 . POM, LIOK https://myscho
MEIN U UX COeTUHEHUN
ol.edu.ru/
< . bubmmnorexa
MMHYECKHE CBOMCTBA I[MHKA
18 N ’ IIOK https://myscho
Kejle3a M X COeIMHEHNIH
ol.edu.ru/
[TpakTuueckas paborta No 2. Bbubnuoreka
19 "Perienue sKcriepuMEHTaIbHBIX OK https://myscho
3a1ad4 1o reme «MeTamis»" ol.edu.ru/
HemeTamnel, UX MOI0KEHUE B
[Tepuonuueckoit cucreme Bbubanoreka
20 XUMHYECKuX 3nemeHToB J1. 1. IHOK https://myscho
MenneneeBa 1 0COOEHHOCTH ol.edu.ru/
CTPOCHUS aTOMOB
dusnyeckre cCBONCTBA
HEMETAJIOB. AJUIOTPONUS bubnuorexa
21 HEMETaJIOB (Ha IpuMepe HOK https://myscho
KHCJIO0pOAa, cepsl, pocopa u ol.edu.ru/
yrieposaa)
XuMHUyecKre CBOMCTBA bubnuoreka
22 TaJIOTEHOB, CEPhI U UX IHOK https://myscho
COeIMHEHUI ol.edu.ru/
X . bubanoreka
AMHUYECKHE CBOMCTBA a30Ta
23 ’ LIOK https://myscho

dbocdopa u ux coeTMHCHUI

ol.edu.ru/
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XMMHUYECKUE CBOUCTBA

bubauoreka

24 | yrnepopa, KpEMHHUS U UX LOK https://myscho
COCTMHEHU I ol.edu.ru/
. bubmmnorexa
75 [IpuMeHeHre BaKHEUIINX ) [TOK https://myscho
HEMETAIIJIOB U UX COSIMHEHUN AEPS-YSEN0
ol.edu.ruw/
O0001IeHrEe U CUCTEMAaTU3 AU
3HaHu# no teMe «Hemeramb. bubnnoreka
26 Brruucrienus no ypaBHeHUsIM HOK https://myscho
XMUMUYECKUX PeaKIuii u ol.edu.ru/
TEPMOXUMHUYECKHUE PACUETHI
[TpaxTrueckas padota Ne 3. bubnuorexa
27 «Permenne sKcriepuMeHTaIbHbBIX HOK https://myscho
3amau o teme "Hemeramisi"y ol.edu.ru/
KontponbHas paboTa mo TeMam
)3 «Metamib» u
«HemeTtamneiy/Beepoccuiickas
poBepoyHas pabora
Heoprannueckue u ErbmoTexa
29 OpraHMYeCcKHe KUCIIOTHI. 110K https:/myscho
Heopranuueckue u HHPSIMYSEA0
ol.edu.ru/
OpraHUYeCKHUe OCHOBAHUS
AMpoTepHbIe HEOPraHUYECKHe
Y OPraHUYECKUE COECTUHEHHUSI. bubnnoreka
30 I'enerndeckas cBs3b IHOK https://myscho
HEOPTraHUYECKHUX U ol.edu.ru/
OpPraHUYECKUX BEILECTB
Ponp xumun B obecrieueHUN
9KOJIOTUYECKOI, bubmnoreka
31 SHEPTEeTUYECKON U MUIIEBON HOK https://myscho
0€301acHOCTH, Pa3BUTHHU ol.edu.ru/
MEAUIIHBI
[IpencraBnenust 06 oOMUX
bubnuorexa
32 HayHHbIX TpHHIHIax IHOK https://myscho
MIPOMBIIIJICHHOTO MOJTy4YeHUs
N ol.edu.ru/
BaKHEHIIINX BEIIECTB -
bubnuorexa
3 UYenoBek B MUpE BELIECTB U [TOK https://myscho
MaTepuasoB
ol.edu.ru/
bubnuorexa
34  Xumus U 310pOBbE UEIOBEKA OK https://myscho

ol.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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