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HOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo XuMMUM Ha ypOBHE CpeaHero oOuiero oOpa3oBaHUs pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 o0pa3oBaHUH B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yJabTaTaM OCBOeHUs (eaepaibHON
oOpa3zoBaTebHOM MporpaMmbl  cpeaHero ooémero o6pazoBanus (DPOII COO),
npeacraBieHHbIXx B denepanbHOM TrocylapCcTBEHHOM OOpa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom Konuenuuu mnpenogaBaHus ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTeibHBIX Opranuzanusax Poccuiickoil denepanuu, peayn3yromnX OCHOBHBIE
oOpa3oBaTeibHble NPOrPAMMBI, M OCHOBHBIX TMOJOXEeHUH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoit ®enepanun Ha nepuon ao 2025 ronma» (PacmopsixeHue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).
OcHOBY MOAXOAOB K pa3paboTKe MNpOrpaMMmbl MO XUMHUHU, K OINpPEACICHHUIO OO0uIei
CTpaTteruu oOy4YeHHs, BOCIIUTAHUSA M PA3BUTUS OOYYaIOLIMXCS CPEACTBAMHU y4ueOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBHIIM
koHuentyanbubie nonoxkeHuss DPIOC COO o B3aMMOOOYCIOBJICHHOCTH LEJIEH,
collepKaHMs, pPE3yJbTaTOB OOyuYeHHs U TPeOOBaHMM K YPOBHIO TMOJTOTOBKHU
BBIITYCKHHUKOB.
XuMuyeckoe o00pa3oBaHUE, IMOJTy4aeMO€ BBITYCKHUKAMHU 0011e00pa3oBaTebHON
OpraHM3allUY, SIBISIETCS HEOTHEMJIEMOM YacThbl0 MX 00pa30BaHHOCTH. OHO CIIyKHT
3aBEpIIAIOIIMM JTAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XHMHMUYECKOIo 00pa3oBaHUS.
OTH HEHHOCTU KacaroTcs O3HAHMSI 3aKOHOB IPUPOJIbl, JOPMUPOBAHUS MUPOBO33PEHUS
U 00Iel KyJbTyphbl YEJIOBEKa, a TAK)KE HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0pOBBIO M TNPUPOJHOW cpexne. PeamusyeTrcss xumuyeckoe oOpa3oBaHUE
oOydJarolmuxcs Ha YpOBHE CpPEIHEro oO0Iero o0pa3oBaHUsI CPEICTBAMHU Yy4eOHOTO
npeaMera «XUMHUsS», COAECPKAHUE U MOCTPOCHHUE KOTOPOrO ONPENENICHBI B IPOIPAMME
[0 XUMUU C y4ETOM CHEIU(PUKN HAYKH XUMUH, €€ 3HAUCHUs B TIO3HAHUU IPUPOBI U B
MaTepuaibHON XU3HU OOIIECTBa, a TaKkKe € y4y€TOM OOIMX LeNed W MPHUHIIMIIOB,
XapaKTepHU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOuero oopa3oBaHus
B Pocculickoit @enepanuu.
XuMusi KaK D3JEMEHT CHUCTeMbl ECTECTBEHHBIX HAayK HrpaeTr ocoOyl poib B
COBPEMEHHOMW ITMBUJIM3AlMM, B CO3JaHUM HOBOUM 0a3bl MaTepHalbHOW KynbTyphl. OHa
BHOCHT CBOM BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJCTaBICHUA OO0 OKpYXKaloUleM MHpEe KaKk O €IHHCTBE
OpPUPOJIBI M 4YEJNOBEKa, KOTOopoe (opMHpyeTcss B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.
TecHo B3auMOAEHCTBYS C JpPYrMMH €CTECTBEHHBIMH HayKaMM, XUMHS cTaja
HEOThEMJIEMON YacThI0 MHUPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCIOBUEM YCIEIIHOIO



TpyJla W SKU3HH Kaxjaoro uwieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TE€XHOJIOTMI HalpaBlieHa HA PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO Ppa3BUTHUSI YEIOBEYECTBA — CHIPHEBOW, JHEPreTUUECKOMH,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbI 3JI0POBBSIL.

B cooTtBeTcTBHM € OOUIMMU LENSIMU W MPUHIMIAMHU CPEeIHEro oOIero oopa3oBaHUs
coapepkanne mnpenmera «Xumus» (10—11 xmaccel, 0a30BBIM ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaroUIuXcCs,
HEOOXOJUMYIO MM JUIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMa, TIPOJIOJKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUCH.

CocTtaBisitonuMy mpeaMeTa «XUMUs» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O011as 1 HeOpraHUYeCcKass XUMHUsS», OCHOBHBIM KOMITIOHEHTOM COJACpPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHHUM IO HEOPTraHWYECKOM
XUMUU (C BKIIOYCHHUEM 3HAHUW U3 OOIIe XUMHUM) W OpPraHUYECKOM XHMHH.
dopMHUpoOBaHUE JAHHOW CHUCTEMbl 3HAHWW TMPU HM3YUYCHHH TIpeaMeTa OOecreymBaeT
BO3MOXKHOCTb PAcCCMOTPEHHUSI BCEro MHOIrooOpasusi BEIIECTB Ha OCHOBE OOIIUX
MIOHSITU, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa cojaepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas wu
HeopraHudeckass XuMus» cGOpMHpOBaHa B TPOrpaMMe [0 XUMHUU Ha OCHOBE
CUCTEMHOT'0 TOJIX0/1a K U3YYEHHIO0 y4eOHOro mMarepuaia U o0yCIoBIeHa UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpENENEHHBIX TEOPETHUECKUX YpoBHAX. Tak, B
Kypc€ OpraHMYeCKOW XHMMHMH BEUIECTBA PAacCMaTPHUBAIOTCS HAa YPOBHE KIACCUYECKOU
TEOPHUH CTPOCHUSI OPraHMYECKUX COEAMHEHUM, a TAKXKE HAa YPOBHE CTEPEOXMMHUYECKHX
U DIJIEKTPOHHBIX MPEACTABICHUM O cTpoeHuH BemiecTB. CBefeHuss 00 HM3ydyaeMbIX B
Kypce BelIecTBaxX JA0TCs B Pa3BUTUU — OT YTIIEBOJAOPOJIOB 10 CIOKHBIX OUOJIOTHYECKU
AKTUBHBIX COE€IWMHEHUNW. B Kypce OpraHM4eckod XHMHUM TIOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YyPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUs IepBOHAYAIBHBIC
NPEJICTABIICHUSI O XWMUYECKOW CBA3M, KIAaCCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yTJIOM 3peHUsI B MpeameTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YYCHHBII HA ypOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUSI TCOPETUUYECKUN MaTepHal U
(akToNOTrNYEeCKHE CBE/ICHUS O BEIECTBAX U XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHudeckas XuUMHsS» OOydarolMMCS MPEAOCTABISIETCS
BO3MOKHOCTh OCO3HaTh 3HAUYEHUE MEPHOJUYECKOT0 3aKOHAa C OOIIETEOPETUUYECKUX U
METO/IOJIOTHYECKUX TIO3UIMH, TIIyOKe IMOHATh HMCTOPUYECKOE H3MEHEHHEe (YHKITU
ATOTO 3aKOHA — OT 0000IIAOIICH 10 0OBSICHSIONICH U TPOTHO3HPYIOIIICH.

Ennnas cucteMa 3HaHWM O BaXKHEWMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX
U MPUMEHEHUH, a TAKXKE€ O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
nporekanus pomoiHseTcss B Kypcax 10 m 11 kiaccoB siemMeHTaMu COACpIKAHUSA,



UMCIOIMMH  KYJIbTYPOJIOTHYCCKHI W TPHUKIAJIHONW  XapakTep. OTH  3HAHHUS
CIOCOOCTBYIOT TIOHUMAHHIO B3aMMOCBSI3U XHUMHH C JPYTHMH HayKaMH, PaCKpPBIBAIOT e
pOJIb B TIO3HABATEIBHONH W TPAKTHYECKOW MESITEIHHOCTH YEJIOBEKa, CIMOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHUS K IPOIECCY TBOPUYECTBA B OOJACTH TEOPHU U MPAKTUICCKUX
MPWIOKCHUH XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIICCTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBS3aHHBIX C XMUMHEH, KPUTHYCCKH OCMBICIUBATH
nH(OPMAITUIO ¥ PUMEHATH €€ JJIS TOTIOJTHEHUS 3HAHUN, PEIIeHUs WHTEIUICKTYaTbHBIX
1 DKCIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a/lady. B 1emoMm coaepikaHue ydyeOHOTO
npeaMera «XHMHS» JaHHOTO YPOBHS WU3YUYEHHUS OPUEHTUPOBAHO Ha (DOPMUPOBAHHE Y
OoOy4JaroIMXcss MHUPOBO33PCHYCCKOW OCHOBBI JIJII TIOHMMaHHS (QHIOCOPCKUX WICH,
TaKUX KaK: MaTepUabHOE EIUHCTBO HEOPTaHMYECKOTO0 W OPraHUYEeCKOr0 MHpA,
00yCIJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABACMOCTh
NIPUPOJIHBIX SBJICHUA MyTEM AKCIIEPUMEHTA M PEIICHUS MPOTHBOPECYUN MEXKy HOBBIMHU
dakTaMH U TCOPETUYCCKUMHM MPEANOCHUTKAMH, OCO3HAHUE POJIM XUMHUU B PCIICHHH
AKOJIOTUYECKUX TPOOJIeM, a Takke MpoOJieM COEPEKECHHS IHEPreTHUYECKUX PECYpPCOB,
CBIPBSI, CO3JITaHUS HOBBIX TEXHOJIOTHUI U MaTEPHAJIOB.

B mmane pemieHus 3ajiad BOCHUTAHUWSA, Pa3BUTHSA M COLMATU3AIWH OOYYaIOIIUXCS
NPHUHITBHIE TPOrPAMMOW IO XWMHHM IOAXOABl K ONPEICICHUIO COJACpPXKaHUSA U
NOCTPOCHHS TpeMeTa MPEeAyCMaTPUBAIOT (OPMUPOBAHUE YHHMBEPCATBHBIX Y4EOHBIX
JIEUCTBUM, UMEIIUX 0a30Bo€ 3HAYCHHE /I Pa3IUYHBIX BHUAOB JIEATEIBLHOCTH:
pereHus mpoOieM, MoucKa, aHaauza U 00paboTKM MH(pOpPMAIUU, HEOOXOIUMBIX IS
OpUOOPETeHHUsT  OMbITa  MPAKTHMYECKOM W HMCCIENOBATENbCKOM  JI€SITENbHOCTH,
3aHMMAIOIIei Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpaktuke mpenogaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpazoBaHWs,
TaK U Ha YPOBHE CpellHEero o0miero o0pa3oBaHus, MPU OMPEIEICHUN COJIEPKATEIbHON
XapaKTepUCTUKH LeJIe M3yueHHs TMpeAMeTa HalpaBiIeHUEM IEePBOCTEIIEHHOMN
3HAYMMOCTH TPAIULIUOHHO MpU3HAETCS (HOPMHUPOBAHNE OCHOB XMMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUYECKOM NIEATEIbHOCTH YeJOBeKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIUYECKON TOUYKU 3PEHUS TaKOU
MOJIXOJT K OTPEICIICHUIO TIeJIel U3YUYEHUS TIPEAMETA SIBISICTCS BIIOJIHE ONIPABIAHHBIM.
CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMH IEJIIMHU M3YYCHUS MpeaMera «XuMus» Ha
6a3oBom ypoBHe (10 —11 ki1.) IBASIOTCS:

. dbopMupoBaHUE CHUCTEMBl XUMHUYECKUX 3HAHMM KaK BaKHEHINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JICKAT KITFOUYEBBIC MOHSTHUSA,
dbyHIaMeHTanbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE U
MOHMUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakKTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (QopMupoBaHWE W pPa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BEIIECTB M XUMHUUYECKHX PEAKIUH, HEOOXOJUMBIX JUIsi TPUOOPETEHUS yMEHHM



OPUEHTHUPOBATHCSI B MHUpPE BEIIECTB M XUMHUYECKHX SIBICHHUH, HMEIOIIUX MECTO B
IIpUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU KU3HU;

e  pa3BUTHE YMEHUH MU CHOCOOOB MACSITENBPHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMUYECKOTO JKCIIEPHUMEHTa, COONIOEHHEM TMpaBWi OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

Hapsny ¢ atum, copepxaTenpHas XapakKTepUCTHKA IIeNIel U 3a7ad U3Y4YCHHUs MpeIMeTa B
nporpaMMe O XMMHH YTOYHEHa M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMHU
NPUOPUTETAMHU B CHCTEME CpeqHero odmiero odpazoBanus. CeronHs B MpemnojaBaHUH
XUMHAHA B OOJNBIIEH CTemeHW OTHAETCs MPEANoYTeHHE MPAKTUYECKOH KOMITOHEHTE
colepkaHusi ~ OOyYeHHs, OPHEHTUPOBAHHON  HA  MOATOTOBKY  BBIITyCKHHUKA
o0meo0pa3oBaTeIbHON  OpraHM3alMM, BIAJACIOMIEr0o He HaOboOpoM 3HaHUH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH ¥ YMEHHSIMH aKTHBHOTO
NOJTYYCHUS 3HAHUH M IPUMEHEHUS UX B PCAIBHOMN JKM3HU JUUIS PEIICHUS MPAKTUYSCKUX
3ajay.

B cBsi3u ¢ oTMM mpu HW3yYEHWH TMpeaMeTa «XUMHUS» JTOMHHUPYIOIIEee 3HAYCHHE
NpUOOPETAIOT TaKKe LEIH U 33J[a4H, KaK:

amanraius  oOydamuXxcs K  YCIOBUSIM JTUHAMHYHO pPa3BUBAIOMIETOCS  MUDA,
GopMupoBaHUE MHTEIUICKTYaJbHO PAa3BUTOMN JIMYHOCTH, TOTOBOW K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATHUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dopMupoBanue y OOy4YarOIMIMXCA KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH),
UMEIOIMX YHUBEPCAJIbHOE 3HAUYCHHE [IJISl Pa3IMYHBIX BUJIOB JACSTEIBHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHaiu3a W 00paboTku uWHoOpMaIuu, HEOOXOAUMBIX IS
NPUOOPETEHUS OMbITA NESITEIbHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B MO3HAHHUH
XUMHH, a TakXKe JUIsl OLIEHKH C TO3UIUNA JKOJOTUYECKON Oe30MacHOCTH Xapakrepa
BJIMSTHUSL BEIIECTB M XMMHUYECKUX TPOLIECCOB HA OpPraHWU3M YellOBeKa W MPUPOIHYIO
cpeny;

pa3BUTHE  TIO3HABATEIIBHBIX  HMHTEPECOB, HWHTEIUNICKTYaJdbHBIX W  TBOPYECKHX
CHOCOOHOCTEH OOydaroluXcsi: CIIOCOOHOCTH CAaMOCTOATEIBHO MpPUOOpETaTh HOBBIE
3HAHHMSI TI0 XMMHUU B COOTBETCTBHHM C XKU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTUU JIs TOWCKA W aHaiau3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dopmMupoBaHue u pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHUBHOIO M JIOTHYECKOIO
MBILUICHNS, HaOIIOAATeTbHOCTH, COOPaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, TMPH I[UIAHUPOBAHWH ¥ TIPOBEJACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE y OOydaromuxcs yOeXIEHHOCTH B T'YMaHUCTHUYECKON HaIpaBIEHHOCTU
XAMHUH, €€ BaXHOW pOJIM B PEIMICHUH TIO0ATBHBIX TPOOJIEM PpaIMOHATBLHOTO
NPUPOJIOTIONB30BAHMS, TMOMOJIHEHUS JHEPreTHYECKUX PECYPCOB M COXPaHEHUS



NPUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOr0 OTHOIICHHS K
OpUpOJIe M CBOEMY 3/J0pPOBBIO, a TaKXe NPUOOPETEHHS OMNbITa HUCIOIb30BAHUS
MOJyYEHHBIX 3HAHWUW IS TIPUHATUS TPAMOTHBIX PEUICHUI B CUTYalUAX, CBA3AHHBIX C
XUMHAYECKUMU SIBJICHUSIMH.

B yueOHOM maHe cpeaHero ooiiero oopa3zoBaHus MpeaMeT «XUMHs» 0a30BOr0 YPOBHS
BXOJUT B COCTaB MPEAMETHOM 00nacTu «EcTeCTBEHHO-HAYUHBIE MTPEIMETHIY.
@enepanbHblii  0a3uUCHBIM y4eOHBIM IJIaH JJIs1  00pa30BaTENbHBIX YUPEKICHUUN
Poccuiickoit deaeparuu npeaycMaTpuBaeT 00s3aTeIbHOE M3YYCHHUE XUMHUU Ha dTare
cpeaHero oopazoBanus B 11 kimacce B 06beme 34 yaca (1 wac B Henemnto, 34 y4eOHBIX
HEJICTIN ).

B cooTBeTcTBMM CO IIKOJBHBIM TOJOBBIM IUTAHOM Ha HM3y4YeHHE Kypca Xxumud B 11
KJIacce pacrpeiesieHo — 34 yaca

COAEPKXAHUE OBYUYEHUSA
11 KJIACC
OBIIAS N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUH

XuMuyeckuii dieMeHT. AToM. Sapo aroma, HU30TOMBI. OJIEKTPOHHAs O0OJOYKA.
DHepreTuyeckue YpOBHH, IMOMYPOBHHU. ATOMHBIC OpOWTanu, s-, P-, 0- SIEMEHTHI.
Oco0OeHHOCTH pacnpeieNIieHus! SJIEKTPOHOB IO OPOUTANIAM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DIEKTPOHHAS KOH(MUTYpAIIHsS aTOMOB.

[Tepuonnueckuit 3akoH u Ilepumoamueckas cucrema xuMudyeckux siemeHToB [, U.
MenpeneeBa. CBs3b NMEPUOAMYECKOr0 3akoHa U [leproandeckoil CUCTEMBI XUMHUYECKUX
snementoB [[. WM. MeHneneeBa C COBPEMEHHOM TEOpPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJOKHBIX BEHIECTB IO TPyIIaM M MEpUOoJiaM. 3HAYEHUE MEePUOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BUIbl XUMHYECKON CBA3U (KOBAJICHTHAas
HEeMoJIApHAsi ¥ TIONspHAs, WOHHAs, MeTa/lIndeckas). MeXaHu3Mbl O0O0pa30BaHUS
KOBQJICHTHOW XMMHUYECKOU CBA3U (OOMEHHBIH M JOHOPHO-aKIeNTOpHbIN). Bomoponnas
CBsA3b. BaneHTHOCTh. DNeKTpooTpulaTebHOCTh. CTeneHb okucieHus. VIOHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.



[TondaTue o agucnepcHpIX cuctemMax. VICTHUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPE.

Knaccudpukanus Heopranmdyeckux coeauHennil. HoMeHkIaTypa HEOpraHUYECKHUX
BEIIECTB. ['eHEeTMUEeCcKas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHALICKANUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckast peakuus. Knaccudukanus XUMHUYECKUX peaklUid B HEOPraHUYECKOH H
OpPraHMYeCKOM XMMHHU. 3aKOH COXpPAHEHHsS MAacChl BEUIECTB, 3aKOH COXPAaHECHUS U
MPEBPAIIECHUS YSHEPTUU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pazinyHbIX (pakTopoB. OOpaTUMBbIE peaklMH.
Xumuueckoe paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas nuccouuanusi. CuiabHble U ciaadbie IeKTpoduThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, 11I€JIOYHAS.
OKuUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIEPUMEHTAIBHBIE METOJIbl U3YYEHHUs BEIIECTB U UX MPEBPALICHUI: JEMOHCTpAIIUs
tabmun, «llepronuueckass cucrema xumudeckux snemeHToB JI. . MenneneeBay,
U3yYeHWe MOJelel  KPUCTAIUIMYECKHX  PEemETOK, HaOMIOJeHHe W ONHUCaHUE
JIEMOHCTPAIMOHHBIX W JTaOOPAaTOPHBIX OMBITOB (Pa3joKeHUE TEPOKCHIA BOJAOpOaA B
OPUCYTCTBUU KaTaJIU3aTOpPA, ONPEACICHUE CpPENbl PAacTBOPOB BELIECTB C IMOMOUIBIO
YHUBEPCAJIIBHOTO MHJMKATOPa, PEAKIMU MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUECKON
pabotsl «Brnusgaue paznuyHbix GaKTOPOB HA CKOPOCTh XUMHUUECKOU PeaKium.
Pacuérnble 3agaun.

Pacu€rel 1o ypaBHEHHMSIM XUMHUYECKUX pPEAKLMi, B TOM YHUCJIE TEPMOXUMHUYECKUE
pPacy€Thl, pacy€Thl C UCIOJIB30BAHUEM MOHATHS «MACCOBas J10J1s1 BEILIECTBAY.
Heopranunveckasi xummusi

Hemeramnel. Ilonoxenue HeMmeTtauioB B Ileprognyeckod cuCTeME XHUMHUYECKUX
anemenTtoB J[. W. MenaeneeBa um 0coOCHHOCTH CTpoeHUs aTomMoB. Dusnueckue
CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB (HAa NpUMEpPE KHUCIOPOJa, CEPBI,
dbocdopa u yriaeposa).

XVMMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJiore€HOB, CEepbl, a30Ta, ¢ocdopa,
yriepoia U KPEeMHHs)) U MX COEIUHEHHH (OKCHUAOB, KHUCIOPOICOAEPXKAIIUX KHUCIOT,
BOJOPOJHBIX COETUHEHHIN).

[IprMeHeHne BaXXKHENIINX HEMETAIUIOB U UX COCIMHEHU .

Mertamisl. [lomoxenune meramnos B Ilepuonnueckor cuCTeMe XUMHYECKHX 3JIEMEHTOB
1. . MenneneeBa. OCOOEHHOCTH CTPOECHUS SJEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.
O6uue gusnueckue cBoiicTBa MeTamuioB. CIUlaBbl METAIOB. DJIEKTPOXUMUYECKUHN PsJT
HanpsHKEHUW METAJIJIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEWUIIMX METAJIOB (HATpUM, Kalui, KaJbIMi, MarHu,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHU.



O61mume cocoObl nosyuyeHus: MetauioB. [I[puMeHeHre MeTauioB B ObITY U TEXHHKE.
OKCHEepUMEHTAJIbHBIE METOAbl M3y4Y€HHUsl BEIIECTB M HX NPEBPALLECHUN: H3y4YEHHUE
Kolekuuu — «Metamuibl M CIUIaBbl»,  00pa3slioB  HEMETAIOB,  pEIICHHE
AKCIIEPUMEHTANBHBIX 3aJa4, HaOJMIOJIEHUE M ONHUCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA AQIOMHHHMS C PacTBOpaMU
KHUCJIOT U 1IEeJ0Yel, KaYEeCTBEHHbIE pEaKIIMU Ha KAaTUOHBI METAJUIOB).

PacuérHbie 3amayn.

Pacuétpl Macchl BellecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OAHOTO W3 YYaCTBYIOIIMX B PEAKLUM BEIIECTB, PACUEThl MACChI
(06bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO M3 BEHIECTB HUMEET
PUMECH.

XuMHA ¥ KU3Hb

Ponp xumum B o0OecrmeueHHH HKOJOTUYECKOH, DSHEPreTMUecKo U MUIIEeBON
0e30MacHOCTH, pa3BUTHU MeIUIIMHBL. [IoHATHE O HAYYHBIX METOJIax MO3HAHUS BEUIECTB
U XUMUYECKHUX PEaKIni.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOJYYESHUS
BaYKHEHIIINX BEIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPHUAJIOB: Ba)KHEHIIHME CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHalibl s
ANIEKTPOHUKH, HAHOMAaTEpHAaJIbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

XUMHS U 3[0POBBE YEJIOBEKA: MPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBmiia 6€30MacHOTO0 MCIOJIB30BaHMsS MpEnapaToB ObITOBOW XMMHH B TMOBCEIHEBHOU
KU3ZHHU.

MexrpeaMeTHbIE CBA3H.

Peanuzanus MeXMnpeIMEeTHBIX CBSA3EH IPU M3yYCHUHU OOIIel W HEOPraHUYeCKOW XUMUHM
B 11 Kiacce ocyiiecTBIsieTCs Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHSATUN, TaK W TOHSATUMN, SABJISIOIIUXCA CUCTEMHBIMU [JI1 OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIM (hakT, TUmoresa, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KiaccupuKauus, MEPUOJUYHOCTb, HAONIOEHUE, OSKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHHE, SIBIICHHE.

®dusnka: mMaTtepus, SHEPrus, Macca, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, WU30TOIl,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHHE BEUIeCTBA, (PM3NYECKUE BEIUUYMHBI U €IMHUIBI UX U3MEPEHHUS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KOcHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadusi: MuHEpasbl, TOPHBIE TOPOABI, IIOJE3HBIE HCKOIAEMbIE, TOILIUBO, PECYPCHI.



TexHomorus: XHUMHYCCKasd IIPOMBIIIIIICHHOCTD, MCTAJLIyprusi, IMPONU3BOACTBO
CTPOUTCIIBbHBIX MaTCpHaJIOB, CEJIbCKOXO03SMCTBEHHOE IMpoOn3BOACTBO, numeBas
IMPOMBIINIJICHHOCTD, q)apMaHeBTI/I‘-IeCKaH ITPOMBIIIJIICHHOCTD, IMPpON3BOACTBO
KOCMCTHYCCKHUX npenaparos, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpualioB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yslbTaTaM OCBOCHHS OO0YyYarOIIUMHUCS
OporpaMMm CpelHero oOumero o6Opa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbiM).  HaydHo-meTonuuecko OCHOBOM Il pa3pabdOTKU  IJIAHUPYEMbIX
PE3yJIbTATOB OCBOCHMS MPOrPAMM CpEAHEro o01ero oOpa3oBaHUs SBISETCS CUCTEMHO-
TS TENBHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CUCTEMHO-JEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JUYHOCTHBIX
PE3yJIbTATOB OCBOCHHMSI MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus
BBIJIEJICHBI CJICYIOIINE COCTABISIONINE:

OCO3HaHUE O0YyYaroIMMHUCA POCCUHCKON TpakIaHCKON HMJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEIEICHUIO;

HaJINY1e MOTUBALIMM K O0yUEHUIO;

IIeJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE KIHOYEBBIX
IIEHHOCTEN W UCTOPUYCCKHUX TPATUIIUNA 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH AESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIMMH LIEJIOCTHOW CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJINYME IMPaBOCO3HAHUS HKOJIOTUYECKOW KYJIbTYpPbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KMU3HEHHBIE TUIAHBI.

JINYHOCTHBIE pE3yJbTAaThl OCBOCHMS IpeameTa «XUMHUS» JOCTUTAIOTCSd B EIMHCTBE
yu4eOHOW M BOCIHUTATENbHON JESITENPHOCTH B COOTBETCTBHUM C TI'yMaHUCTHUECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM U HACAIAMH POCCUHCKOIO
rpa)1aHCKOTro OOIIECTBa, MPUHATHIMUA B OOLIECTBE HOPMAMU U MpaBUJIAMU MOBEACHMUS,
CHOCOOCTBYIOUIMMHM MPOLECCAM  CaMOINO3HAaHMUS, CAMOPA3BUTHS W HPABCTBEHHOI'O
CTaHOBJICHHUSI INYHOCTH 00YyYarOIUXCS.

JINYHOCTHBIE Pe3yabTaThl OCBOCHUS MpEAMETa «XUMUSA» OTpaxaroT cPOPMUPOBAHHOCTD
OTbITa TIO3HABATENIbHOW U MPAKTUYECKOW AESITEIbHOCTH OOYYaroIIMXCs MO peaau3aluu
MPUHATHIX B 00IIECTBE LIEHHOCTEM, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHUSI:



OCO3HAHMS O0YUYAIOIUMHCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS
K 3aKOHY W MPABOTOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TPaBWIaX MEKIUYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIBHOCTH TIPH CO3JaHUU yYeOHBIX
MPOCKTOB, PCIICHUH YYCOHBIX W ITO3HABATEIBHBIX 3a7a4, BBITIOJHEHUW XUMHYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPHHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY W apTyMEHTHI
JPYTHX TP aHAJIM3E Pa3IMYHBIX BUOB yUCOHOH JESITEILHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHMS .

IICHHOCTHOTO OTHOIICHHSI K HCTOPUYECKOMY M HAyYHOMY HACIICJUI0 OTCYECTBEHHOMN
XUMUU;

YBOXCHHUS K TIPOIECCY TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTUYECKOTO MPUMCHEHHS
XHMHH, OCO3HAHHUS TOTO, 4YTO JOCTMDKCHHS HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX
HAOJIFOICHHUI, KPOITOTJIMBBIX AKCIIEPUMEHTAIILHBIX IIOMCKOB, TIOCTOSSHHOTO TPY/Ja YUEHBIX
U TIPAKTHKOB,;

MHTEpeca W II03HABATCIIbHBIX MOTHBOB B TIOJYYCHHH W IOCJICIYIONIEM aHAJIM3e
UH(POPMAIIMH O TIEPEIOBBIX JIOCTIKCHUSAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYECKUMHU SBJICHUSMH, W
IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTHPYSACHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TOBEJCHHWE M TOCTYIKH CBOHX TOBapHUIIEH C TO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBHI 3THX MOCTYIKOB;

4) popMHUpPOBaAHHS KYJIbTYPbI 310POBbSI:

MOHUMAaHMs IIEHHOCTEH 3J0pOBOTO M 0Oe30macHOro oOpasa KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DH3WYECKOMY U TICUXHYCCKOMY
3JI0pOBBIO;

coOJIFOICHUST TPaBMJI 0€30MacCHOTO OOpAaIIeHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
KU3HHU U B TPYJIOBOH JICATCIIBHOCTH;

MMOHUMAHMS IIEHHOCTH TIPAaBUJ HWHIWBHAYAJbHOTO M KOJUICKTMBHOTO O€30IacHOIO
MOBEJICHUSI B CUTYAIUAX, YTPOXKAIOIINUX 3I0POBBIO M )KH3HU JIIOJICH;

OCO3HAHHUS TOCJICJCTBUI M HEMPHUSATHS BPEIHBIX IPHUBBIYCK (YIIOTPEOJICHUS aIKOTOJI,
HapKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIIMTAHUA:

KOMMYHUKATHBHOH KOMIICTCHTHOCTH B Y4COHO-HCCIIEIOBATEIBCKOW JICSITCIBHOCTH,
00I11IeCTBEHHO MOJIE3HOM, TBOPUECKON U APYrUX BUAAX JCSATEIBHOCTH;



YCTAHOBKM Ha AaKTMBHOE Y4YaCTUE B PEIIEHWH MPAKTHUYECKUX 3aJa4 COLHAIBHOMN
HaIpPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3YYEHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUIN IO XUMUH;

YBAKEHUS K TPYAY, JIIOJAM TPyJa U PE3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIBHON TpPAaeKTOPUM OOpa3oBaHUs,
Oynymieit mpodeccun W peanusanvu COOCTBEHHBIX »KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HMHTEPECOB U MOTpeOHOCTEH
o0111eCcTBA;

6) 3K0JIOrHYeCKOr0 BOCIIMTAHHUS:

DKOJIOTUYECKH  II€JECOO0pPa3HOr0  OTHOIIEHHWS K  MpPUpPOAE, KaK  HCTOYHUKY
CYIIIECTBOBAHHUS KU3HU HA 3€MJIE;

MOHUMAaHHUSI TJI00AJTBFHOTO XapaKTepa AKOJOTUUECKUX TTPOOJIEM, BIUSHUS IKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSTHUE MTPUPOJTHOMN U COLMAIIBHOW CPEbI;

OCO3HAHUS HEOOXOJMMOCTH HWCIIOJIb30BAHUS JOCTIDKCHHH XUMHU JJISI  PEIICHHUSI
BOIIPOCOB PAIIMOHATIBHOTO TPUPOAOTIOJIH30BAHUS;

AKTUBHOT'O HEMPUATUS JACHUCTBUM, NMPUHOCIIIMX BpEJl OKPYKalollleil MpUpOAHOU cpene,
YMEHHUS MPOTHO3UPOBATH HeOIaronpusTHbIC JKOJIOTUYECKHUE MOCTIE/ICTBUSA
IpeANPUHUMAEMBIX AEHCTBUM U MPEIOTBPAILATh UX;

HaJIU4MUs Pa3BUTOTO HSKOJOTHMYECKOTO MBIIIJIEHUS, KOJOTMYECKONW KYJBTYPhI, OIIbITA
NEATEIbHOCTU HKOJOTMYECKON HAIpaBI€HHOCTH, YMEHHUS PYKOBOACTBOBAaThCS UMM B
NO03HABATEIbHOM, KOMMYHHUKATUBHON M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMOhoOHH;

7) HIEHHOCTH HAYYHOTI'0 IO3HAHUS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHHS CHenuUKN XUMHH KaK HayKd, OCO3HaHHs €€ poiau B (POpMUPOBAHHH
pPAIMOHAILHOTO HAYYHOTO MBIINIJICHUS, CO3IaHUMU IIEJIOCTHOTO TIPEICTaBIEHUs 00
OKPYXXAaKIIEM MHpPE KaK O €IUHCTBE IPUPOAbI M YEJIOBEKA, B IO3HAHUM IMPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHNH MpoOJieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;
yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOW NMBHIM3AIUHU: B €&
F'YMaHUCTUYECKOM HAMpaBJICHHOCTH M Ba)XHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTepUAIBHON KYJIBTYPBI, PEHICHUH TI00aNbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, DHEPIETUUECKOM, MUIIIEBOM U AKOJOTHYECKOM 0€3011acHOCTH,
B Pa3BUTUU MEIMIIMHBI, OOECIEUEHUU YCIOBUH YCHEIIHOTO TPyJda U 3KOJIOTUYECKH
KOM(OPTHOM KMU3HH KaXKIOTO WICHA 0OIIECTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTA METOJOB IIO3HAHMS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIIOJIb30BATh IOJIy4aeMble
3HAHUS JJI1 aHaJu3a U OOBSICHEHMS SBJICHUN OKPYXAIOIIEro MHUpa U MPOUCXOIAIINX B



HEM W3MEHEHUWH, YMEHHWs JejlaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HA OCHOBE HAYYHBIX
($aKTOB U UMEIONIUXCS JAHHBIX C MEJIbIO TIOTYYEHHUS JOCTOBEPHBIX BHIBOIOB;
CIIOCOOHOCTH CaMOCTOSATEIBLHO HCIIONBh30BaTh XUMHUYECKHE 3HAHHUS [JI  pEIIeCHUs
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOMN ICATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHWUH MO XHMHHU B COOTBETCTBUU C KU3HCHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeCa K OCOOEHHOCTSM TpyJda B pasIUYHBIX cdepax mnpodeccroHanbHON
JESATCIIEHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHble pe3yJabTaThl OCBOEHHUS Y4e€OHOTO MpeaMera «XHUMHs» Ha YpPOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIC IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEKTUCITUTIIIMHAPHBIS
(MexXTpeMEeTHBIC) OOIeHayYHbIe TIOHSATHUS, OTPAXAIoIUE IEJOCTHOCTh HAay4YHOU
KapTUHBI MHpa M CHEeUU(PUKY METOJIOB IO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX
Haykax (Marepus, BEIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTEMa, HAY4YHBIM (HaKT,
IMPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeqoBaHUEe, HabOI0JeHue,
U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHbIC y4eOHbIe JIEHCTBUS (mo3HaBaTeNbHbBIC, KOMMYHUKATHBHBIE,
peryiasThBHBIE), obecrnieunBaromme (GopMupoBanue (HYHKIMOHATBLHOW TPAMOTHOCTH H
COITMATbHOM KOMITETCHITUH 00YyYaroImmnXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJB30BaTh  OCBOCHHBIC  MEXIUCIIUILIMHAPHBIC,
MHPOBO33PCHYECCKHE 3HAHUS U YHUBEpCAJIbHBIC yUeOHBIC JEHCTBHS B MO3HABATEIILHON U
COLMATIbHOM MTPAKTHKE.

MeranpeaMeTHbIe pPE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIHHBIMH YYEOHBIMU
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JICHCTBUSMMU.

OBJiaieHHe YHUBEPCAJIbHBIMHU Y4€OHbIMHU MO3HABATEJIbHbIMU 1€MCTBUAMHU:

1) 6a30BbIe JJOTHYECKHE NeHCTBUS:

CaMOCTOSITEILHO (OPMYJIHMPOBATh W aKTYaJU3UPOBATh MPOOJIEMYy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONPENENIATh LEIU ACATEIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUM HUX JTOCTHUKECHHS,
COOTHOCHUTb PE3YJbTAThI JCSITECIBbHOCTH C ITOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIINUIEHUS — BBIACIATH
XapaKTEepHbIE MPHU3HAKW MOHATHUHA M YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHUE TTOHATHS /11 OOBSICHEHHS OTACIbHBIX (DAKTOB U SBJICHUI;

BHIOMpPATh OCHOBAaHUS M KPUTEPUU I KIACCU(HUKAIIMU BEIIECTB M XUMHYECKHX
peaKumii;

YCTaHABJIMBATh MPUYMHHO-CJIEJCTBCHHBIE CBSI3U MEXAY N3yYa€MbIMHU SABJICHUSIMU;



CTPOUTH JIOTHYECKHE pacCyKIeHUs (WHIYKTUBHBIC, JCHYKTUBHBIC, IO aHAJIOTHH),
BEISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMaTPUBAEMBIX  SBJICHUSX,
(GOpMyTHPOBATH BRIBOABI U 3aKITIOUCHHUS;

MPUMEHSTH B TIPOIECCE TIO3HAHUS, UCTIOIB3YEMbIC B XUMHUHA CUMBOJIMYECKHE (3HAKOBHIC)
MOJICNIH, TTPeoOpa30BhIBATh MOJICIBHBIC MPEACTABICHUS — XUMHYCCKHH 3HAK (CHMBOJI)
AJNIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XMMHUYECKOW pEakIuu — IMPU PEIICHUU
y4eOHBIX TIO3HABATEIBHBIX U MPAKTHYECKUX 3aJ]1ay, MPUMEHSATHh Ha3BaHHBIC MOJCIIbHBIC
MPEJCTABICHUS JJIS BBISIBICHUS XapaKTePHBIX TPU3HAKOB M3yYaeMbIX BEIISCTB U
XUMHYECKUX PEAKITHHM.

2) 6a30BbIe UCCIIEN0BATEILCKHE TeCTBUSA:

BJIaJICTh OCHOBAMH METOIOB HAYYHOT'O ITO3HAHMS BEIIESCTB M XUMHUECKHUX PEaKITHi;
dopmynupoBaTh IENM W 3aJaYd  WCCIIECIOBAHM, WCIONB30BATh TOCTABICHHBIE U
CaMOCTOSATEIBLHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMHUPOBAHMS THIIOTE3BI 10 MPOBEPKE MPABMIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUU;

BJIQJICTh HABBIKAMH CaMOCTOSTEJILHOIO IUTAHHUPOBAHUS W TPOBEACHUS YUCHUYCCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOAAaTh 3a XOAOM IIpollecca,
CaMOCTOSITETTLHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIUpOBaTh OOOOIICHUS U
BBIBOJII OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHMS, COCTaBIAThH
000CHOBaHHBIN OTYET O MPOAEIIaHHON paboTe;

NpUOOpPETaTh OMBIT YYEHWYECKOM MCCIIEIOBATENbCKOM M MPOEKTHOM JeATeIbHOCTH,
NPOSIBIISATH CITIOCOOHOCTH M TOTOBHOCThH K CAMOCTOSTEIIbHOMY MOMCKY METOJOB pEIICHUs
NPAaKTUYECKUX 33724, IPUMEHEHHUIO PAa3TUYHBIX METO/I0OB MO3HAHUS.

3) padora ¢ undopmanueii:

OPUEHTUPOBATHCS B PAJMMUYHBIX HCTOYHHKAX HHPOpManuu (Hay4HO-TIOMYJIsIpHAs
JTUTEpaTypa XUMUYECKOTO COJAEpX aHUs, CIpaBOYHBbIE MocodOus, pecypchl MHTepHera),
aHAIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUAOB U (HOPM MPEACTABICHHS, KPUTUUECKH
OILICHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTH;

dbopMynHpoBaTH 3aMpochl W MPUMEHSATH Pa3IMYHBIE METOABI MPU TIOUCKE U OTOOpE
uHpopMaIi, He0OXOAMMOI IJIs1 BEITIOJHEHUS YI€OHBIX 33/1a4 OMPeIeIEHHOTO TUTIA,
MPUOOPETATh OMBIT UCIIOJIH30BAHUS HWH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BEIOMPATH ONTUMAIBHYIO (OpMY TIpeacTaBIeHuss HHGOPMAIIH (CXEMBI,
rpaduku, gEarpaMMebl, TAOIUIBI, PUCYHKH H IPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3bIK B Ka4eCTBE CPEACTBA TMpU padoTe € XUMHUUYECKOU
uHpOopMaIeil: TPUMEHAITh MEXIPEIMETHbIE (PU3NUECKUEe U MAaTEMaTHYECKUE) 3HAKHU H
CUMBOJIbI, (OpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

MCITIOJIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
OBiajeHne yHUBEPCAIbHBIME KOMMYHUKATHBHBIMY J1€HCTBUSIMU:



3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBbI B XOJI€ AUAJIOTA U/WIH AUCKYCCHUH,
BBICKa3bIBaTh MJI€H, (HOPMYIUPOBATH CBOU MPEMJIOKEHHS OTHOCUTENIBHO BBIINOJHEHHUS
NPEIOKEHHOW 3a/1a4u;

BBICTYNIATh C NPE3EHTALHUEN PE3YyJIbTATOB MTO3HABATEIBHON NESATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEI0OBAHUIO CBOMCTB M3y4a€MbIX BEILECTB,
peanuzanuu  y4yeOHOro TmpoekTa H (OpPMYJIUMpOBaTh BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHBIX HCCIEOBAaHUM MyTEM COTJIACOBAHUSI MO3UIUA B XOJe OOCYXICHUS U
oOMeHa MHEHHSIMU.

OBiaseHne yHUBEpPCAIbHBIMY PEryJIsiTUBHBIMU JCHCTBUAMU:

CaMOCTOSITEIBHO IJIAHUPOBATh U OCYLUECTBIATh CBOKO ITO3HABATEIIBHYIO JIEATEIBHOCTD,
ompenensisi €€ LeIM U 337a4yd, KOHTPOJUPOBaTh W IO Mepe HeoOXOAUMOCTU
KOPPEKTHPOBATh MpEAJIaraeMblil aJrOpUTM JEWCTBUN MPHU BBINOJHEHUU YYEOHBIX U
UCCJIeIOBATEIbCKUX 3aJlay, BbIOUpaTh Hambosee 3h(EeKTUBHBIN cOCOO MX PEIIeHHS C
y4€TOM MOJYYEHHUSI HOBBIX 3HAHMI O BEIIECTBAX U XUMUYECKUX PEAKIUAX;
OCYILIECTBIIATE CAaMOKOHTPOJIb CBOE€H JEATEIIBHOCTM HAa OCHOBE CaMOaHalIu3a W
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUs Kypca «OOmas W HeopraHuyeckas XHUMHs)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUN: O XHMHYECKOH COCTaBIISIONIEH €CTECTBEHHO-
HAYYHON KapTUHBI MUpPA, POJU XUMUU B TTO3HAHUU SIBJICHUHN TPUPOBI, B HOPMUPOBAHUH
MBIIIJICHUS. U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOMN
JUISL pelIeHus] TMPAaKTHYEeCKUX 3a/7ad U DKOJOTHYEeCKM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U PUPOJHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XHMHWYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHS (XMMHYECKHAW JJIEMEHT, aTOM, H30TOIl, S-, P-, O- 3JICKTpOHHBIE OpOWTAIN
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHHS, XWMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJIMYECKAs, BOJOPOIHAS), KpUCTANINUECKasl PEMIETKA, TUIIBI XUMUYECKHX
pEeaKunii, pacTBOP, IEKTPOIUTHI, HEIICKTPOJIMUTHI, IEKTPOIUTAYECKAS] AUCCOLMALHS,
OKHCJIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHUUYECKOM PEAKUHUH, XHUMHUUYECKOE
paBHOBECHE); TEOPUUM U 3aKOHBI (TE€OPHUS  BJIEKTPOJIMTHYECKOW JIUCCOLMALIUH,
nepuoanyeckuii 3akoH [[. M. MenneneeBa, 3akOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI U MPEBPAILICHUS SHEPIUU MPH XUMHUYECKHX PEAKLHUSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHHU, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAlMe B OCHOBE



MOHUMAHHSI TPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (HaKTOJIOTHUECKUE
CBEJICHMS O CBOMCTBAX, COCTaBe, MOJYYCHUU U OE30MaCHOM UCIOJIb30BAHUM BOXKHEHIITUX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKA;
chOpMUPOBAHHOCTh  yYMEHUW  BBISBIATH  XapaKTepHbIE  MNPHU3HAKK  TOHSTHUH,
yCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIH30BaTh COOTBETCTBYIOUIME TOHSATUS TpU
OMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJIi COCTaBIICHHUS
dbopMys BElIeCTB U YPaBHEHUN XUMUUYECKUX PEAKIUM, CHCTEMAaTHUECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OTICIIBHBIX HEOPraHMUECKHUX BEIIECTB (yrapHbIi ras,
VIJIEKUCIIBINA Ta3, aMMUAK, ramiéHas U3BeCTh, HETallI€Has U3BECTh, MUThEBAsI COAA, TUPUT
" Jipyrue);

chOpMUPOBAHHOCTh YMEHHUH OMNpPEACNATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOW CBSI3U
(koBajieHTHAsi, HWOHHAs, METAIMYECKas, BOJIOPOJIHAs) B  COCAUHEHUSAX, THII
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAs, MOHHAs,
MeTaJUTM4ecKas ), XapakTep Cpeibl B BOJHBIX PACTBOpPaX HEOPraHUUECKUX COCTMHCHUN;
chOpMUPOBAHHOCTh ~YMEHUW  yCTaHABIMBATHL MPUHAIJICKHOCTh  HEOPraHUYECKUX
BEIIIECTB 10 WX COCTaBY K OMNPEACIIEHHOMY KJIACCy/TPYIINEe COCAMHEHUU (MPOCThIC
BEIIECTBA — META/UIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHHUSA, KHUCJIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHH pPACKpBIBATH CMBICH TMepuoauyeckoro 3akoHa JI. U.
MengeneeBa M JIEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTENBHYIO W
IPOTHOCTUYECKYIO (PYHKITNH;

chOpMHPOBAHHOCTh YMEHHUN XapaKTepH30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX D3JeMeHTOB 1—4 mnepuonoB Ilepuonndeckoil CUCTEMBI XHUMHUYECKHUX
anementoB JI. Y. MenneneeBa, UCIOIB3YsI MMOHATHS «S-, P-, 0-3J€KTpOHHBIE OpOUTAINY,
(QHEPTeTUYECKHE YPOBHH», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB W MX COCAWMHEHUN 10 mepuojam u rpynnam l[lepmognueckoit
cucTeMbl XUuMHYecKkux 31emeHToB 1. 1. MeHnaeneena;

chOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKHE
CBOMCTBAa  HEOPraHMYECKHUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  IMOATBEPKAATh
CYILIECTBOBAHHE TE€HETHUYECKOW CBSI3U MEXJIYy HEOPraHMYEeCKHMH BEIIECTBAMHU C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCHU(PHUIIMPOBATH XMUMHUUYECKHE PEAKIINHU MO0 Pa3TUIHBIM
Mpu3HaKaM (YUCIy W COCTaBY PEarupyromux BEHIECTB, TEIIOBOMY A eKTy peakiuw,
M3MCHEHHUIO CTEMEeHEW OKHCICHHSI DJIEMEHTOB, OOpPaTHMOCTH pEaKIuH, YYaCTUIO
KaTaJM3aTopa);



c(OPMHUPOBAHHOCTh YMEHUH COCTABJIATh YpPAaBHEHUS pEAKUMA pa3IUYHBIX THUIIOB,
MIOJIHBIE U COKpAIEHHbIE YPABHEHUS PEAaKLMii HOHHOTO 0OMEHA, YUUTHIBasK YCIOBUS, PU
KOTOPBIX 3TH PEAKIIMHU UAYT OO0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJUTH PEAKIMHU, MOATBEPKAAIONINE KAYECTBEHHBIM
COCTaB pa3J'II/I‘leIX HCOpI‘aHI/I‘IeCKI/IX BCIICCTB, paCHO3HaBaTB OIIBITHBIM Hy'TéM HOHBHI,
NPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPraHMYCCKUX BEIICCTB;

c(hOpMUPOBAHHOCTb YMEHUM PACKPBIBATH CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEICTBOM COCTaBJICHUS dJIEKTPOHHOIO OalaHca 3TUX PEaKIUil;
C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ 06’b${CH${TB 3dBUCHUMOCTbH CKOpOCTH XI/IMI/I‘ICCKOI71 peaKLII/II/I
oT paSJII/I‘lHBIX (1)aKTOp0B; XapaKTep CMCUICHUA XUMHNUYCCKOTI'O paBHOBeCI/IH B
3aBUCHUMOCTH OT BHCIIIHCT O BOBI[efICTBHH (HpI/IHL[I/IH He HlaTenLe);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepI/ISOBaTB XUMHNYCCKUC npoueccm, JICKAIIIMEC B
OCHOBC HpOMBIHIJ'ICHHOI‘O HOJIy‘ICHI/ISI cepHoﬁ KHCJIOTHI, aMMUaKa, a TAKIKEC
C(i)OpMI/IpOBaHHOCTL Hpe)ICTaBJ'IeHI/Iﬁ 06 O6IIII/IX Hay‘{HI)IX HpHHIIHHaX U S3KOJIOTHUYCCKUX
HpO6J’IeMaX XUMHNYCCKOTI'O HpOI/ISBOJICTBa;

C(i)OpMI/IpOBaHHOCTL yMeHl/If/'I HpOBO)II/ITB BBIYUCJIICHHUA C MHMCIIOJIB30BAHUCM IIOHATUA
«MacCCoOBas OJ0OJId BECIICCTBA B paCTBOpC», 06’béMHBIX 0THOHI€HI/II71 I'a30B HpI/I XUMHNYCCKUX
pPCaKkiuAX, MacChbl BCUICCTBA HIIN O6T>éMa ra3oB I10 U3BCCTHOMY KOJIMYCCTBY BCUICCTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3¢ deKTa
PC€aKIM Ha OCHOBC 3aKOHOB COXPAHCHHA MACCHI BCHICCTB, IIPCBPAIICHUA U COXPAHCHHA
OHCPI'uu;

c(hopMUPOBAHHOCTh YMEHHH COOJIIOIaTh MpaBUia MOJIb30BAHUS XUMUYECKON TTOCYI0N U
Ha60paTOpHI>IM O60py,ZIOBaHI/I€M, da TaKiKC IIpaBUJIa 06paH_ICHI/IH C BfIHICCTBAMU B
COOTBCTCTBUHU C HHCTPYKHI/ISIMI/I I10 BBIITIOJIHCHUIO na6opaTopH1>1x XUMHUYCCKHX OIIBITOB,
c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATh XMUMHUYCCKHH DKCIICPUMEHT
(paznokeHue MepoKCcuaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTOPa, OMPEACICHUE CPEIbI
pacTBOPOB BELIECCTB C ITOMOIIBIO YHUBEPCAJIBHOIO WHIAUKATOPA, BIUSHHUE Pa3JINYHBIX
(hakTOPOB Ha CKOPOCTh XUMHUECKOUW PEAKITUH, PEaKIIMd HOHHOTO 0OMEHa, KaueCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-AaHHOHBI, HA KaTUOH aMMOHUS, PEIICHUE
3KCHepI/IMeHTaJ'II>HI>IX 3aa4 I10 TeMaM «MeTa.]'IJ'IH» n (<H€M€T3J'IJ'IBI») B COOTBCTCTBHUHU C
MpaBWIAMH TEXHUKH O€30MaCHOCTH MPHU OOpAIlEHWH C BEIIECTBAMHU U JTAOOPATOPHBIM
o00OpyIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUYECKOTO JKCIEpPUMEHTa B (opMme
3aMKiCH YPAaBHEHWM COOTBETCTBYIOIIUX PEAKIIUN U (POPMYIHPOBATH BBIBOJBI HA OCHOBE
9THUX PE3yIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XMUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4Ya€MYI0 U3 Pa3HbIX UCTOYHUKOB (CpEACTBAa MACCOBOM KOMMYHMKaluK, MIHTEpHET U
JpYyTHUX);

c(hOopMHUPOBAaHHOCTh YMEHHMH COOJIFOJIaTh MpaBUjia SKOJOTHYECKU IIeJIECOO00pa3HOro
IIOBCIACHHUSA B 6BITy n pr,Z[OBOfI JACATCIIBHOCTHU B L ECIAX COXpaHeHI/IH CBOCTO 3I[0p0BB$[ nu



OKpY)Xarolel NpUpPOTHON Cpenbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha IKUBBIC
OpPTraHM3MBI OINpPENENEHHBIX BEIIECTB, MOHUMAas cMbich mokaszarens [IJIK, moscHsaTh Ha
npuMepax CrocoObl YMEHBIIEHUS M MPEJOTBPAICHUS WX BPEIHOTO BO3JACHCTBUS Ha
OpraHu3M 4eJI0BeKa;

U OOyYalOMIMXCSl C OTPAHMYECHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHHE MPUMEHATH
3HaHUs1 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XMMHYECKHUX SBJICHHI,
JUIA  CIenbIX M CHa0OBHIANIMX OOYy4alolUXCS: YMEHHE MCHOIb30BaTh pelbepHO-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINTAHUPOBAHMUE

11 KJIACC

KonnuecTBo yacos DJIeKTPOHHBIE Moayiib «IIKOJIBHBIN YPOK»
HaunmenoBanue
Ne Kourpois IMpakTuue (umdpoBeie) KiroueBblie @opMbl M METOJIBI
/i Eaiﬂez::iwl:ITeM Bcero HbIC CKUe 06p330BaT€JII>HI>I€ BOCIHTATECIIBLHEIC 3a1a4U pa60TBI
porp paboTel paboThI pecypcsl
Pasznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue aToma. dopMHUpOBaHNE HABBIKA
[Tepnomueckuit ny0iIuy HOTO
3aKOH U BBICTYIUICHUS TIEPe/T
11 [Tepromnueckas 3 bubmmorexa [IOK ayau TOpuUei, Konnexrusnas pabo
' cucTeMa https://myschool.edu.ru/ | aprymenTHpOBaHHS 1 Ta, Gecelta, MCKycCHs
XUMHUYECKUX OTCTauBaHHUsI CBOEU
anemenTtoB /. W. TOYKH 3pEHUS;
Meuneneena
[IpuBneyenne BHUMaHUSA
IIKOJIbHUKOB K
LIEHHOCTHOMY  aCHEKTy
U3y4aeMbIX Ha ypoKax
ABJICHMH,  opranusauus | PaGora B mapax,
Crpoenue
1704 paboThI c
12 BEIIIECTBA. 4 bubnuoteka LIOK momymaemoli Ha ypoKe Gecera, MO3HABATENb
MHuoroo6pasue https://myschool.edu.ru/ COMMATBHO SHATMOG
BEILECTB 5 HBIE UTPBI
uHpopMarmei —
WHULMUPOBAHUE ee
00CyXaeHuU,
BBICKa3bIBaHUS
y4auMucs CBOETO



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

MHEHHS TI0 €€ IOBOJY,
BBIPAOOTKH CBOETO K HEl
OTHOUICHUS

13

XUMHYECKHE
peakiuu

bu6mmoreka [IOK
https://myschool.edu.ru/

HpI/IBJ'IC‘-IeHI/Ie BHUMAaHHU
yyamuxcss K o0cyxaaeMoin
Ha ypoke HH(OpMAIHH,
aKTUBH3aIIHU ux
IIO3HABATENIbHOU

JEATEIbHOCTH,

I'pynnoBas pabora,

ITO3HABATEIbHBIC
UTPBI

Hroro no pazaeny

13

Pa3nen 2. Heoprannueckas

XUMUA

2.1

MeTtamnbl

bu6mmoreka [IOK
https://myschool.edu.ru/

[IpuBnedyeHne BHUMaHUE
IIKOJIb HUKOB K
[EHHOCTHOMY aCMeKTy
M3y4aeMbIX Ha ypoKax
SIBJICHU;

KonnekruBHas padora,

WUHTEIICKTyaTbHbIE
uTpHl, Oecena

2.2

Hewmeranibsr

bubnuoreka IIOK
https://myschool.edu.ru/

Opranuzanus medcrpa
MOTHU BUPOBAHHBIX U
3PYAUPOBAHHBIX
yYaluxcs HaJ ux
HEYCIIEBAIO IIUMU
OJTHOKJIAaCCHUKaMH, JIar0
IIero MKOJIbHUKAM
COLIMAIILHO 3HAYMMBIN
OIIBIT COTPYAHU YECTBA U

Pabora B mapax, ypok
—IyTemecTBue, Oece

na.



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

B3aMMHOM ITOMOIIIH;

Cas13pb
HEOPraHU4YeCKUX U
2.3 P 2
OpraHUYEeCKUX
BEILIECTB
Hroro no pazaeny 17
Pa3nea 3. Xumusi 1 KU3Hb
[IpuBieuenne BauManue | KOJUICKTHBHAs
IIKOJIBHUKOB K IIEHHOCT 5
Bubnorexa [IOK paboTa, TMCKyCCHs,
3.1 XUMUS Y )KA3HD 4 . I HOMY acIIeKTy
https:/myschool.edu.ru/ | ysygaempix Ha ypoxax Secena, urpa
SIBJICHUH; «Mapadon 3HaHHII»
Hroro no pasgeny 4
OBUIEE KOJIMYECTBO
YACOB I10 34

I[TIPOT'PAMME



https://myschool.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Kontpoa ara nu@poBbIe
Tema ypoka P IIpakTHuec A op
n/m Bcero bHBIE U3y4eHust o0pa3oBare/ibHbIE
KHe padoThbl
padoThI pecypcbl
NH®OYPOK):https://info
1 XUMHUYECKUH 37IeMEHT. ATOM. DJIEKTPOHHAS 1 509 urok.ru/prezentaciya-po-
KOH(UTypamus aTOMOB ' himii-na-temu-stroenie-
atoma-klass-1984616.html
VYpok (Lludposas
[Tepnoanueckuii 3akoH u [lepnoauueckas 6_H6HHOTeKa):htt s://app.on
lineschool-1.ru/11-
cUCcTeMa XUMHYEeCKuX 3yiemenToB JI. W. .
2 . 1 9.09 klass/himiya/dispersnye-
MenpeneeBa, UX CBSI3b C COBPEMEHHOM . .
. sistemy/article Ypok
Teopuel CTPOCHHS aTOMOB
P P (PDILI):https://resh.edu.ru/s
ubject/lesson/4939/
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XMUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 110
SRR A Vpok(PILL): https://resh.ed
3 by proan. 1 16.09 u.ru/subject/lesson/5911/
MEPUOUIECKOTO 3aKOHA U CUCTEMBI
(Bumeoypoxk
xuMmuueckux 3nemeHToB [[.1. MeHnieneesa B
Pa3BUTUU HAYKU
[IpezenTtanus
Crpoenue BeniecTBa. XMMHUECKasi CBSI3b, €€ (MH®OYPOK): https://info
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs 1 23.09 urok.ru/prezentaciya-po-
KOBAJICHTHOU CBs3U. BonopoiHast CBA3b himii-na-temu-dispersnie-
sistemi-klass-3453293.html
5 BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb. 1 30.09 NH®OYPOK):https://info
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Creneus okuciieHus. BemrecTtsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

urok.ru/prezentaciya-po-
himii-na-temu-stroenie-
atoma-klass-1984616.html

Ilonsatue o AUCIICPCHBIX CUCTEMAX.

IIpe3enTanus
(MH®OYPOK):https://info

6 HcTruHHBIE U KOJUIOUAHBIE PACTBOPBI. 7.10 urok.ru/prezentaciya-po-

MaccoBast 10151 BEIeCTBa B paCTBOPE himii-na-temu-dispersnie-
sistemi-klass-3453293.html
VYpox (Lludposas

Knaccudukarus 1 HOMEHKIaTypa §H6HHOTeKa):—p—Qp—hu s://app.on

HEOPraHMYECKNX COeIMHEHNH. [ eneTnueckas Ilneschf)o!-l.ru_/ll-

7 14.10 klass/himiya/dispersnye-
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3TUIHBIX sistemy/article Ypox
furaccos (PDL):https://resh.edu.ru/s

ubject/lesson/4939/
Knaccudukanus XuMuuecKux peakuui B VHTEPYPOK):https:/inte
HEOPraHUYECKON U OPraHMYe€CKON XUMHUH. rneturok.ru/lesson/chemistry

8 3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH 21.10 /11-klass/bstroenie-atoma-
COXpAHEHUS U MPEBPAILCHUS SHEPTUHU MTPU periodicheskij-
XMMHYECKHX PEAKIUIX zakonb/stroenie-atoma

[IpesenTtanus
Ckopoctb peakuuu. OOpaTuMbIe peaKIiuu. (MHOOYPOK) :._p_htt s//info

9 11.11 urok.ru/prezentaciya-po-

XHUMHYECKOE paBHOBECHE - ) )
himii-na-temu-dispersnie-
sistemi-klass-3453293.html

IIpaktuyeckas padorta Ne 1. «Bnusiaue Vpox(POLI):https://resh.ed

10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh 18.11 u.ru/subject/lesson/5911/
XUMUYECKON PeaKum» (Buneoypoxk

11 DnekrponuTudeckas nucconuanus. [lonarue 25 11 NH®OYPOK):https://info

0 BoiopoaHOM Moka3zatene (pH) pactBopa.

urok.ru/prezentaciya-po-
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Peakuuu nonnoro oomena. ['maponms
OpPra’Hn4€CKUX U HCOPraHNICCKUX BCIICCTB

himii-na-temu-stroenie-
atoma-klass-1984616.html

OKHUCIINTEIHHO-BOCCTAHOBUTCIILHEIC

IIpesenTanus
(MH®OYPOK):https://info

12 peakuuu. [lonstre 06 amekTpomnse 2.12 urok.ru/prezentaciya-po-
pacIuIaBoOB U PaCTBOPOB COJIEH himii-na-temu-dispersnie-
sistemi-klass-3453293.html
KontponbHas padoTa no pazgeny Perry
13 9.12 .
«TeopeTndyeckne OCHOBBI XUMHM EI'D:https://ege.sdamgia.ru/
Mertainsl, ux nonoxenue B [lepuoandeckoin MHTEPYPOK):https://inte
CUCTEMEC XUMHYCCKHX DJICMCHTOB 21 n. rneturok.ru/lesson/chemistry
14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS 16.12 [11-klass/bstroenie-atoma-
atomoB. Obmue punyecKkue CBONCTBA periodicheskij-
METAIUIOB zakonb/stroenie-atoma
VYpox (Lludposas
oubmoTeKa):https://app.on
CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH PSJT Imesch_oo!—l.ru_/ll—
15 Ny 23.12 klass/himiya/dispersnye-
HaIpsDKEHUH METaJlIOB . .
sistemy/article Ypok
(PDILI):https://resh.edu.ru/s
ubject/lesson/4939/
HMHTEPYPOK):https://inte
XHUMHUYECKHE CBOMCTBA BAXKHEUILUX rneturok.ru/lesson/chemistry
16 METaJUIOB (HATPHH, KaJIui, KAJIbIINI, MarHui, 30.12 /11-klass/bstroenie-atoma-
AJTFOMMHUMN) U UX COEIUHEHHUI periodicheskij-
zakonb/stroenie-atoma
[Ipe3enTanus
17 XVMHUYECKUE CBOWCTBA XPOMa, MEJTU U UX 13.01 (MH®OYPOK):https://info

COeTMHEHUI

urok.ru/prezentaciya-po-
himii-na-temu-dispersnie-
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sistemi-klass-3453293.html

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a H UX

NH®OVYPOK):https://info
urok.ru/prezentaciya-po-

18 . 20.01 .. A
COCIMHECHUN himii-na-temu-stroenie-
atoma-klass-1984616.html
VYpox (Lludposas
oubmoTeKa):https://app.on
[Ipaktudeckas padora Ne 2. "Pemenue lineschool-1.ru/11-
19 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 27.01 klass/himiya/dispersnye-
«Meramb" sistemy/article Ypox
(PDII):https://resh.edu.ru/s
ubject/lesson/4939/
HeMeTaJ'IJ'IBI, HUX ITOJIOKCHUC B y PBH_I 'htt // h d
[Teproanueckoi cucteMe XUMHUYECKUX pox( . ):https:/iresh.ed
20 3.02 u.ru/subject/lesson/5911/
anemenToB JI. . MenneneeBa u
(Buneoypok
0COOEHHOCTH CTPOCHHUS aTOMOB
dusnyeckue cBONCTBAa HEMETAILIIOB. HchDO/YPOK) :htt s://info
21 AJTOTPOIUS HEMETAJLIOB (Ha pUMepe 10.02 uroe. prezentacwa—p -
himii-na-temu-stroenie-
KHCIopoza, cephl, Gocpopa u yrieposa) atoma-klass-1984616.html
[IpesenTtanus
XHUMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX (HHQOVPOK):_hH s:/finfo
22 . 17.02 urok.ru/prezentaciya-po-
COEIMHEHUI . . i
himii-na-temu-dispersnie-
sistemi-klass-3453293.html
Vpoxk (udposast
XuMHYecKue cBOKCTBa a30Ta, pocodpa u ux 6_H6HHOTeKa):htt s://app.on
23 24.02 lineschool-1.ru/11-

COeIMHEHUI

klass/himiya/dispersnye-
sistemy/article Ypox
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(POILI):https://resh.edu.ru/s
ubject/lesson/4939/

XHMMHYECKUE CBOMCTBA YIiIepoa, KpEMHUS U

IIpe3enTanus
(MH®OYPOK):https://info

24 5 3.03 urok.ru/prezentaciya-po-

UX COCIMHEHUM . . X
himii-na-temu-dispersnie-
sistemi-klass-3453293.html
[Ipe3enTanms

[IpuMeHeHne BaKHENIINX HEMETAJUIOB U X (MHPOYPOK) :_htt s://info

25 . 10.03 urok.ru/prezentaciya-po-

COETMHEHU N . . .
himii-na-temu-dispersnie-
sistemi-klass-3453293.html

O0o001IeHnEe U cucTeMaTH3alus 3HaHUH 1o MHTEPYPOK):https:/ / Inte
rneturok.ru/lesson/chemistry

teMe «Hemeramb». Beruncnenus no 5

26 B — 17.03 [11-Klass/bstroenie-atoma-
yp . peakt periodicheskij-

TEPMOXUMHYECKHUE PACUETHI sakonb/stroenie-atoma

[Ipaktuyeckas padorta Ne 3. «Pemenue Ypox(PDIII):https://resh.ed

27 IKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME 7.04 u.ru/subject/lesson/5911/

"Hemeramibr"» (Bumeoypoxk

28 Kontponbnas pabota no remam «MeTalabh» 14.04 Pemry

n «HemeTamnbi» ' EI'D:https://ege.sdamgia.ru/

NH®OYPOK):https://info
29 Heopranuueckue u opraHu4ecKue KUCIOTHI. 2104 urok.ru/prezentaciya-po-

Heoprannueckue u opraHu4eCcKue OCHOBaHUs ' himii-na-temu-stroenie-
atoma-klass-1984616.html

AmboTepHbIe HEOPraHUYEeCKHUE U [Ipe3enTanus

30 OpraHuYeCcKue CoeIMHeHus. [ eneTnyueckas 58.04 (MH®OYPOK):https://info

CBs3b HCOPraHNYCCKUX U OPraHUYCCKUX
BCIICCTB

urok.ru/prezentaciya-po-
himii-na-temu-dispersnie-
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sistemi-klass-3453293.html

31

Posb xuMuu B 00€CIICUCHUH SKOJIOTHYCCKOM,
SHEPreTUYECKOM U MUIEBOM OE30TTaCHOCTH,
Pa3BUTHUU MEIUITUHBI

5.05

VYpox (Lludposas
oubmoTeKa):https://app.on
lineschool-1.ru/11-
klass/himiya/dispersnye-
sistemy/article Ypok
(PDL):https://resh.edu.ru/s
ubject/lesson/4939/

32

[IpencraBienust 00 0OMIMX HAYYHBIX
MPUHIMIAX IPOMBIIIIIEHHOTO MOTy4eHUs
BaXXHEHUIITNX BEIIECTB

12.05

NH®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-na-temu-stroenie-
atoma-klass-1984616.html

33

UYenoBek B MUpPE BEUIECTB U MAaTEPUAIIOB

19.05

Ypox(PIIII):https://resh.ed
u.ru/subject/lesson/5911/
(Buneoypoxk

34

Xumusa u 3J0POBLE YECIIOBEKA

26.05

VYpox (Lludposas
oubmmoTeKa):https://app.on
lineschool-1.ru/11-
klass/himiya/dispersnye-
sistemy/article Ypok
(PDII):https://resh.edu.ru/s
ubject/lesson/4939/

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOT'PAMME

34
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METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYueonuk: ®I'OC Xumus . 11 knace. O.C. I'abpuensin, U.OctpoymoB. C.A CrnankoB
— M.: [IpocBemenue, 2024r.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
UHTEPHET

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-
803499.html Buneoypok:http://school-collection.edu.ru

[Ipesenramus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847.html

[IpezenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.htmlhttp
POII):https://resh.edu.ru/subject/lesson/3534/
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IIpunoxenue Nel

JIMCT KOPPEKIIUU
Ypokn, koTopble TPeOyIOT KOPPeKUMH Ypoku, coaeprkalye KOppeKIuIo
Hara | Ne Tema ypoka IIpuyuna | Jlara Tema ypoka ®opMa KoppeKIHH
ypo- KOppeKuun (o0bennHeHHeE TEM,
Ka CaMOCTOSATEIbHOE

u3y4yeHHe + KOHT-
poJibHasi padoTa u
T.IL)
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