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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (enepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTelbHBIX OpraHm3anusax Poccuiickoit denepanuu, pean3yrOIIHX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3padOTKe MporpaMMbl IO XUMHUH, K OIPEIEICHHUIO O0IIen
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COIep)KaHMsl, pPe3y/lbTaTOB OOYYeHHUS H
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepIIAIOIIMM 3TalloM peajlu3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHolt cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4arOIUXCs HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEpUAIbHON XKHU3HHU OOILECTBA, a TAKXKe C Y4ETOM O0IUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHHUS B3aMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda H
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYecKOi, MHUIIEBOM, 3KOJIOIMYeCKOM Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromUXCs, HEOOXOAMMYIO UM JUIs
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMUEcKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUs KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHSA» chOopMUpOBaHA B MPOrpaMMe 10 XUMHH HA OCHOBE CHCTEMHOTO IMOJAXOJa K M3yYCHHIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€PBOHAYAIbHbIC
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHus B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHBAETCs
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHMUYECKUX M METO0JIOTMYECKUX IO3UIHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOaromuiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1eiaoM conepskanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera NpeaycMaTpuBaoT (POPMHUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX IEHCTBHH, MMEIOLIUX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO Tmpu3HAETcsi (GOPMUPOBAHHE OCHOB XHMMHUYECKOM HayKM Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJICH U3YUYEHUS TIPEAMETA SIBJISICTCS BIIOJHE ONPAB/IaHHbBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIEC MOHSTHUS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA H CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HaOJIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU TIPHOPUTETAMHU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MpUOOPETAIOT TAKKE IEJIN U 33a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBA3aHHBIX C BEIICCTBAMH U WX IPUMCHCHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATeTLHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XWMHH, a TaKXKe JJII OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HayYHO-TIOMYIIPHONW HH(DOPMAIIMH XUMUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaroluxcs yOeXKIEHHOCTHM B TYMaHHCTHYECKOH HampaBlIE€HHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOrO OTHOIICHUS K TPHPOIEC M CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOIYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacmpesiesieHusi 3JIEKTPOHOB MO OpPOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX TEPUOJIOB.
DneKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

[lepuoanueckuii 3akoH u llepuomnyeckass cucrema xumuueckux osnemertoB JI. U.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepuoguyeckoil CHUCTEMBl XHUMHUYECKHUX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTBIX M CIOXKHBIX BEIIECTB
0 TPpyNIaM U NeprojaM. 3HaueHHe NePUoANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBs3b. BUIbI XUMUYECKOW CBs3UM (KOBaJEHTHas
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTauindyeckas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJICHTHOM
XUMUYECKOU CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTPOOTpULATENbHOCTD. CTeneHb OKUcIeHNs. FIOHbI: KaTHOHBI M AHHOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYISPHOTO CTPOCHHs. 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTBA. THUIMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue 0 AMcnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOphl. MaccoBas A0Js
BEILIECTBA B PACTBOPE.

Knaccudukanust HeopraHuueckux coenuHeHuil. HomeHkaTypa HEOpraHUYECKUX
BEIECTB. [ eHeTHueckas CBsI3b HEOPTaHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIaccaM.

Xumuyeckas peakius. Knaccupukaius XUMHUYECKHX peEakiMii B HEOPTaHUYECKOW U
OpTraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAIICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3NU4HBIX (akTopoB. OOpaTUMbIe pEaKIIUu.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSTHUE XWMHUYECKOIO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekTponuTHdeckas aucconuarnus. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEepUMEHTATbHBIE METOJbI M3YyUYCHUS BEMIECTB M WX IMPEBpAIICHUN: JIEMOHCTPAIIHS
tabmun «llepuogudeckas cuctema xumuuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieliel KPUCTAJUTMUECKUX pemETOK, HAaOMI0JeHHe | ONUCaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCUAA BOJOPOJAa B MPUCYTCTBUHM KaTalIM3aTopa,
oTpezieNieHUue Cpe/ibl PaCTBOPOB BEIECTB C MOMOUIbIO YHUBEPCAIBLHOTO WHIUKATOpA, pEaKkluu
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON paboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUK.

Pacuérnbie 3amaun.



Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxkenne HemeraioB B Ilepuogumyeckoil cucTeME XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTpOCHHUS aToMOB. (DU3HUYECKHE CBONCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KHCIOPOACOASPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meraimnos B [lepuoaudeckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJLIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUIN: HW3YYCHUE
KOJUISKIIMA «MeTalulbl M CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHUE SKCICPUMEHTAITBHBIX
3amay, HAONIOJACHWE W  ONUCAaHHUE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3aMMoOJIeHiCTBHE THAPOKCHIA ATIOMHHHS C PAacTBOPAMHM KHCJIOT M IIEJoYel, KauyeCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMH BEUIECTB, pacu€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeaUuIUHBL. [loHSTHE O HaydHBIX METOJaxX IIO3HAHWS BEHIECTB M XHUMHUYECKUX
peaKuuii.

[IpeacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO TMOJYyYEeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHANOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XUMHSL U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparoB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MpU U3ydeHUH 0O0IIel M HEOPraHM4eCKOW XUMUU B
11 xmacce ocyImiecTBIseTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsl OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OOme ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIacCUpUKaLus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



O®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaIuOaKTUBHOCTh, MOJEKYJA, YHEPTeTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, ITOJIE3HBIE HCKOIIAEMEBIE, TOTLIUBO, PECYPCHI.

TexHoMOTHS: XUMHYECKass  MPOMBIIIJICHHOCTD, METALTYpPTUS,  TPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBIIUIEHHOCTh, (papMaleBTUUECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKOM Tpa’kJaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaguLUii 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B TIOJIYYEHHH M TOCIEOYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH NPaBWI WHAWBHIYAIBHOTO W KOJUIGKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30oBaHMUS,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1EI€CO00pa3HOT0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON KyJIbTYpHl, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nyHbIX cdepax mnpodeccuoHaIbHOU
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOIOICHNEe, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh  OOYyYaroImMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA HGﬁCTBI/IHMH.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeaAC/IAAITL LCIU ACATCIBHOCTH, 3alaBas HapaMCTpPpbl W KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS AJIs1 OOBSICHEHHS! OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PpACCYXKIEHHUS (MHAYKTHBHBIC, MACIyKTUBHBIC, IO AaHaJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMmyiupoBaTh 00OOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalnu, HeOOXOIMMOM I BBITIOJIHEHHS YU€OHBIX 3aj1au ONpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KayecTBE CpeACTBa Mpu padoTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C Ipe3eHTAIeil pe3yabTaTOB MO3HABATEIBLHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHMPOBATh BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEJIBHOCTH HAa OCHOBE CcaMOaHalu3a |
CaMOOIEHKH.

[IpenmeTHbie pe3ynbTaThl OCBOGHHsS Kypca «OOmas M HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpaKTUYEeCKHX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIeKyJa, MOJb, MOJSIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATENLHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJEGHTHas, HWOHHAs, MeTa/lInyecKas, BOJOpPOJHAsA),
KpUCTAJZIMYECKass ~ PelETKa, TUIBI XMMHWYECKHUX  pEaKkluil, pacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST JUCCOLMALMSA, OKUCIINUTENb, BOCCTAHOBUTENB, CKOPOCTh
XUMHUYECKON  peakIuM, XWMHUYECKOe pPAaBHOBECHE); TEOPUHM U 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconManuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUECKUX
peaKIMAx), 3aKOHOMEPHOCTH, CHMBOJMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHHUH,
(dakTosornuecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBISITh XapaKTepHbIC MPU3HAKU TOHATUH, YCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPTaHMUYECKHUX
BEILIECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemIeCTB M ypaBHEHMH XHWMHYECKHUX pPEaKLUUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbId Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalméHas W3BECTh, NUTHEBAs COAA, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAeNATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHMIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,



METaJUIN4ecKas, BOJOPOJHAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KilacCy/TpyIle COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpgeneeBa ¥ JI€MOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYHD U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHH  XapaKTEepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKHX 3JIEMEHTOB M HUX
COEMHEHUH MO nepuogaM u rpynnam Ilepuoguyeckoil cucTeMbl XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (ONMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJy HEOPraHMYeCKHMMM BEIIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
OpU3HAaKaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHHUIO CTENIEHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUWThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bosneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIekKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Nisl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIecTBAa UM 00BbEMA ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS YHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIMBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paBJIO)KeHI/Ie IepokCcua BOAOPOAA B MPUCYTCTBHU KaTalu3aTropa, OIIPCACICHHUEC CPCAbl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMUYECKOH p€aknun, pC€akKimuu HOHHOI'O O6M€Ha, KauC€CTBCHHBIC pPCAKIIUK Ha
Cy.]'IB(baT-, Kap60HaT- " XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCHICHUC SKCIICPUMEHTAIBHBIX
3aga4 II0 TeMaM <<MeTaHHLI>> nu «HeMeTaJIJIH») B COOTBCTCTBUU C HpaBI/IJIaMI/I TCXHUKHN
0€30I1aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pE3yIabTaTbl XHUMHYECKOI'O OJOKCIICPHUMCHTA B (bopMe 3alIucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX
peakuuii 1 GopMyJIMPOBATH BHIBOJBI HA OCHOBE ITHUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
APYTHX);

C(i)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J’II-O,Z[aTB IpaBujia 3KOJIOTHUYCCKU uenecoo6pa3Horo
IIOBCACHHUA B 61>ITy 158 Tp}IIlOBOf/'I NCATCIIBHOCTU B MNCIIAX COXpaHeHI/Iﬂ CBOCIo 3I[0p0BI>$I 158
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCIICCTB, TIOHKUMasA CMBICI IIOKa3aTCIA HI[K, MMOsACHATH Ha IpUMEpaAx CIIOCOOBI
YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPECAHOT'O BOSI[G?ICTBPIH Ha OpraHu3Mm 4YCJIOBCKaA,

JUUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHA SIIOpOBI)SII YMGHI/IG HpI/IMCHﬁTb
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX ITO3HAHUA BECIICCTB U XUMHUYCCKUX HBHeHHﬁ;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ YMCHHUC HCIIOJIB30BATb penbe(bHo-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 8
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 12
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 14 1 1
Htoro no paznemny 34
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl 15
2.2 Hemeramibt 13 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro mo pazueny 30
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 3




Ne | HammeHoBaHuMe pa3ziea (TeMbl) TeMa yPpOKa Koanuect | JlaTa Jara
BO YaCcOB | IUIaH dakr
Pasznea 1. Teoperuyeckue 0CHOBbI XUMHH
1. | Xumudeckuii anemenT. Atom. Snpo atoma, 1 05.09.23
H30TOIIBI.
2. | DnekrpoHHast 00071049Ka. DHEpreTHYecKne ypoBHu, | 1 06.09.23
OyPOBHU. ATOMHBIC OpOHTAIH, S-, P-, d-
3JICMEHTBI
OcobeHHOCTH pacipeiesieHUsl JIEKTPOHOB MO 1 12.09.23
3 | opbHuTasIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX
MIEPHOJIOB.
4 | DnexTpoHHas KOH(PUTYpaLKsi aTOMOB. 1 13.09.23
[leprognueckuii 3akoH u Ilepuommueckas | 1 19.09.23
5 |cucrema  xmmuueckux  dnementoB . .
MeHnaeneeBa.
Cas3b nepuoauyeckoro 3akona u Ilepuoanueckoit 1 20.09.23
6 CHUCTEMBI XUMHUUYECKUX 3jieMeHTOoB [[. 1.
MeHieneeBa ¢ COBpeMEHHOM TeOopuel CTPOCHUS
aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XuMuyeckux | 1 26.09.23
7 | 2JIeMEHTOB U 00pa3yeMbIX MU POCTHIX H
CJIOKHBIX BEIIECTB MO TPYMIaM U IEPUOAAM.
8 3HaueHue  mepuoaMyYeckoro  3akoHa B |1 27.09.23
Pa3BUTHUU HAYKH.
9 Xumudeckas CBsi3b. BHUIBI XUMHUUECKO# CBSI3U 1 03.10.23
(xoBaJIeHTHAs! HEMOJISIPHAS U TIOJISIPHAS).
10 Xumudeckast CBsIi3b. BHUIBI XUMHUUECKO# CBSI3U 1 04.10.23
(MoHHas).
11 Xumudeckast CBsi3b. BUIBI XUMHUUECKO# CBSI3U 1 10.10.23
(MeTamnyeckas).
Mexanu3mbl 00pa3oBaHuUsl KOBAJIGHTHON 1 11.10.23
12 | xumuueckoi cBsizu (OOMEHHBIN U TOHOPHO-
aKLENTOPHBIH).
13 | BogopoaHas CBSI3b. 1 17.10.23
BanenTHOCTS. DNeKTpOOTpHUIIATENbHOCTD. | 1 18.10.23
14 | Crenenb okucieHus. MOHbI: KATHOHBI U AaHUOHBI.
15 BemecTBa MOJIEKyISPHOTO U HEMOJIEKYJISIPHOTO 1 24.10.23
CTPOCHHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. THITBI 1 25.10.23
KPUCTAJUIMYECKUX PELIETOK.
16 3aBUCHMOCTh CBOMCTBa BEIISCTB OT THUIIA
KPHUCTAJUITMYECKON PEIIETKH.
17 [TonsiTue o nucnepcHbIx cucremax. cTuHHbIE U 1 07.11.23
KOJUIOUJTHBIE PACTBOPBHI.
18 MaccoBas 10715 BeIecTBa B pacTBOpeE. 1 08.11.23
19 | Knaccudukaiuys HeOpraHUYECKUX COCTMHEHHH. 1 14.11.23




Homenknatypa HeOpraHmyeckux BEIIecTB.

['eneTnueckas CBSI3b HEOPraHUYECKHUX 15.11.23
20 | BemiecTB, MPUHAISKANIMX K PA3IMYHBIM KJIaccaMm.
21 Knaccugukanus XuMHUYecKuX peakiui B 21.11.23
HEOPraHMYECKON M OpraHn4ecKOl XUMHUU.
3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH 22.11.23
COXpPaHGHHUS W TMPEBPALICHUS JHEPTHH  IPHU
22 | XUMHYECKHX PEAKIUSX.
23 CkopocTh peakunu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX 28.11.23
(hakTopOB.
24 | OOpaTuMbIe peaKIlny. 29.11.23
XuMH4eckoe paBHOBECHE. daxTophl, 05.12.23
o5 | BIMIOIIHE Ha COCTOSTHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle -IlaTtense.
DnekTposuTHYecKast auccoruanus. CUjibHbIE U 06. 12.23
26 | cmabbie anexTponuThl. [lonstue o ( pH) pacTtBopa
Peakuuu nonHoro ooMeHa.
97 Cpena BOJIHBIX pacTBOPOB BEILECTB: KuUcas, 12.12.23
HEWTpaJbHas, IIET0YHAs.
28 I'unponu3 opraHMYecKUX U HEOPraHUUECKUX 13.12.23
BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 19.12.23
29 | peakuum.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE 20.12.23
30 | peakuuu. DIEKTPOIM3 PACIIABOB U PAaCTBOPOB
ITP Nel «BnusiHue pa3nuyHbIX (akTOpPOB Ha 26.12.23
31 | CKOPOCTh XUMHUYECKON PEaKIIHH.
30 Pacuérbl mo ypaBHEHUSIM XUMHYECKUX pEakLuil, B 27.12.23
TOM YHCJIE TEPMOXMMHYECKHE PACUETHI
Pacuétei ¢  WcHonb30BaHUEM  TOHSTHUS 09.01.24
33 | «MaccoBas 70151 BEIIECTBaY.
34 KonTponbnas padora Nel no teme «Teopernueckue 10. 01.24
OCHOBBI XUMUW
Pa3nea 2. Heopranunyeckasi Xumust
Mertainbl. [lonoxxenue MeTamioB B 16.01.24
35 | Ileproauyeckoi CUCTEME XUMUYECKUX DIIEMEHTOB
. . Menneneena.
36 Oc00EHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI0UEK 17.01.24

aToMoB MeTayuioB. O6Imue pU3nvecKrue CBONCTBA




MCETAaJIJIOB.

37 | CiaBel METAILIOB. 23.01.24
DONEKTPOXUMHYECKUA  PsSii  HANpsDKEHUH 24.01.24
38 | merasios.
XUMHUYECKHE CBOMCTBa BaXKHEUIITNX 30.01.24
39 | MeTayuIoB (HAaTPUH, KAJIUH,) U UX COCAMHCHHU.
XUMHUYECKHE CBOMCTBa BaXKHEUIITNX 31.01.24
40 | MeTa/uIoB (KaJbIMA, MATHHUI) U KX COCTUHCHHH.
XuMHYeCcKue CBOIiCTBa BaKHEHIIINX 06.02.24
41 | metauioB (QATFOMUHHI) U UX COCTMHCHHA.
XUMHUYeCKUe CBOICTBA BaKHEHIIINX 07.02.24
42 | meTa/uioB (LIMHK) M UX COCTMHECHHUH.
XuMHUYecKue CBOICTBA BaKHEHIIINX 13.02.24
43 | MeTa/uIoB (XpOM) M MX COCTUHCHHIMA.
XuMHUYeCcKue CBOICTBA BaKHEHIIINX 14.02.24
44 | metamioB (3keJe30) U X COeTUHEHUH.
XuMHUYecKue CBOIiCTBa BaXKHEHIITNX 20.02.24
45 | meTasuioB (Mellb) M X COCTUHEHHI.
OOmme crnocoObl  TMOJyYEHUS METaJlIOoB. 21.02.24
46 | IlpuMeHeHNE METaNIOB B OBITY U TEXHUKE.
[1P No2 Pemenue skcriepuMeHTaIbHbIX 3a1a4 27.02.24
47 | o TeMe « MeTtaiibl».
PacuéTsl Macchl BerecTBa Ui 00bEMa ra3os 110 28.02.24
48 M3BECTHOMY KOJIMYECTBY BEIIIECTBA, MacCe HITU
00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEILLECTB
Pacuéter maccer  (00BEMa, KOIMYECTBA 05.03.24
49 BEIIECTBA) TPOAYKTOB pPEaKIUU, €CIH OJHO W3
BEIIECTB UMEET IPUMECH.
Hemetamnel. Ilooxkenne HEMETAIIIIOB B 06. 03.24
50 [Tepuoanueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa 1 0COOEHHOCTH CTPOSHUS
aTOMOB
51 | dusnueckue CBOICTBA HEMETAILIOB. 12.03.24
59 ANoTpOIus HEMETaJUIOB (Ha IMpUMepe KUCIopoa, 13.03.24

cepsl, hocdopa u yriaepoaa).




Xumuueckue CBOMCTBa BKHEHIITUX 19.03.24
HEMETAIUIOB  (TaJIOTEHOB) ¥ WX  COCIUHEHUN
53 | (oxcuuoB, KHCJIOPOJICOIEPIKAIINX KHCJIOT,
BOJIOPOJIHBIX COSIMHEHHIA).
XUMHYECKHE CBOICTBa BOKHEHIIINX 20. 03.24
HeMeTa/uIoB ( Cepbl) U MX COCIWHEHHUH (OKCHJIOB,
54 | KUCIOPOACOJAEPKAIMX  KHUCIOT,  BOJOPOIHBIX
COCIMHCHHIN).
Xumuueckue CBOMCTBa BOKHEUILIUX 02.04.24
HEMETAJJIOB (a30Ta) U HUX COEAUHEHHH (OKCUIOB,
55 | kucnopojconepKamuX ~ KHCJIOT,  BOJOPOJHBIX
COCIMHCHHM ).
XUMHYECKHE CBOICTBa BOKHEHIIIHNX 03.04.24
HemetauioB  (pochopa) M HMX  COCIMHECHHMIA
56 | (oxcumos, KHCIJIOPOICOACPKAIIIX KHCJIOT,
BOJIOPOJHBIX COETUHEHU).
XUMHUECKHE CBOMCTBA BOKHEUIIINX 09. 04.24
HeMeTalioB (  yriepoja) W HMX  COEAMHEHUH
57 | (okcuaoB, KHCIIOPOJICOAECPHKAIINX KHCJIOT,
BOJOPOJHBIX COETUHEHU).
XUMHUECKHE CBOMCTBa BAKHEUILINX 10. 04.24
HEMETaJIJIOB (KPEMHUS) U UX COCUHEHUH (OKCUIOB,
58 | kucnopoaconaepKaMX  KHCIOT,  BOJOPOIHBIX
COCMHEHMUI).
[IpumeHeHne Ba)kHEHIIMX HEMETAJIOB U UX 16. 04.24
59 | coenuHeHwmil.
60 [TPNe3 Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110 17.04.24
teme «Hemerammby .
Pacuétel macchl BemiecTBa win 00bEMa ra3oB 23.04.24
M0 M3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce WIHU
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
61 | BemecTB. Pacuérer Maccel (00BEMa, KoOJIMYECTBA
BEIIECTBA) TPOAYKTOB pPEaKIUU, €CIH OJHO W3
BEIIECTB UMEET IPUMECH.
Konrtponbnas padora Ne2 1o teme 24.04.24
62 « Heoprannueckast xumusi»
63 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB. 30. 04.24
Ilenouku npeBpaleHuit
64 | CBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB 07.05.24




[lenouku npeBpaleHuit

Pasznea 3. XumMusd o :KU3Hb.

65

Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
pa3BuTuM MeauUuuHbL. [IoHITHE O HAYYHBIX METOHAX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi

08.05.24

66

[IpeacraBnenuss 00  0OOmMMX  HAYYHBIX
MIPUHITUATIAX MIPOMBIITUICHHOTO TTOTyYCHUS
Ba)KHEUIIINX BEIIECTB.

14.05.24

67

YenoBeK B MHpPE BEHIECTB M MAaTEPHAJIOB:
BAKHEUIINE CTPOUTEIbHBIE MaTepUaIbL,
KOHCTPYKIIMOHHBIC MaTepHalibl, KpacKd, CTEKJIO,
KepaMHuKa,  MaTepuaabl Ui DJIEKTPOHUKH,
HAHOMATEpHUAJIbl, OPraHUYECKHE W MHUHEPAIbHbBIC
YIOOpEHUSI.

15.05.24

68

XumMus u 300POBLC YCJIOBCKA: IIpaBUJia HCIIOJIb30BaHHA

JIEKApCTBEHHBIX IIpenaparos, IpaBuia

KHU3HHU.

0€e30I1aCHOTO
WCIIOJIb30BAaHUs TpernaparoB ObITOBONM XHMMHUHU B IOBCEIHEBHOM

21.05.24




METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJBHOI'O IPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

O.C.I'abpuensn, I'.I'.JIpicoBa

XUMMUA 11 knace JIPODPA Mocksa 2022

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1.Epemun B. B. Xumus. 11 knacc. Yrimyonennsiit yposens / B.B. Epemun, H.E.
Kysbmenko, B.U. Tepennn, A.A. [Ipo3nos, B.B. JIyaun. M.: [Ipoda, 2016.

2. Epemun B. B. Xumus. 10-11 k1. Meroaunueckoe nmocooue / B.B. Epemun, A A.
Hpo3nos, N1.B. Bapranosa. — M.: JIpoda, 2013.

3. Epemun BB u ap. [Iporpamma kypca xumuu st 8-11 kiaccos
o0111e00pa3oBaTeNbHBIX yupexaeHuit. — M.:[{poda, 2009.

4. Ky3smenko H. E., Epemun B. B. 2500 3ama4d no xumuu ¢ pemeHussMu. — M.
Omnuxkc, 2006.

5. [IpumepnbIe IporpamMMBbI 10 y4eOHbIM npeaMeraM. Xumust 10-11 kmaccsl.
Cranpaptsl BToporo nokosienus. — M.: [Ipocsemenne, 2011. JlononuurenbHas

auTeparypa



6. 'muuaka H.JI. O6mas xumus: yuebnoe nocodue / H.JI. I'munka. — U3a. crep. —
M.: Knopyc, 2016.
7. I'muuka H. JI., Pabunosuu B. A., Pyouna X. M. 3aigauu u ynpaxHeHus 1o

oOmreit xumuu. — 2002.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ennnas xosexnus LHHOP http://fcior.edu.ru/

Bupneoypoxu nmo xummun, 7-11 ka.http://mriya-urok.com/cateqories/himiya/

Hpe3eHTaulm K yPOKaM U BHEKJIACCHBIM Mepoan/IHTI/IﬂM,
xumud http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauvanbnblii kype xumuu:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na SIugexce https://zno.yandex.ua/ru/chemistry/

AJIXUMMUK http://www.alhimik.ru/ TIporpaMMbl IIKOJBHOTO ¥ BY30BCKOTO Kypca XHUMHH,
METOJIMYECKHE HAXOJKH, BECTH M3 MHpa TUCTAaHIIMOHHOTO 00pa30BaHUS, aHOHCHI HOBBIX KHHT.
WurepHeT-kIacc (HAYalbHBIA KypC XWUMHH), XHUMHYECKas KyHCTKaMepa, YWTaJIbHBIA 3al,
BUPTYAIBHBIA KOHCYIIBTAHT, SJIEKTPOHHBIE Y4eOHbIE TOCOOUS 10 KypCy HEOPTaHUYECKONH XUMHH,
3aJ]aYHMK, MPAKTUKYM, XUMHYECKUN CIPABOYHUK, METOTUYECKHE CTaThU, XUMHS HA KaXKIbIi
JICHb: B CajJy, Ha KyXHe, HayKa O YUCTOTE, JOMAIIHS anTedka, KOCMETHKa, TOMAIIHUH MacTep,
IKOJIOTHUS J0Ma. «XMUMUYECKasi BCSIYMHAY: MOJIC3HBIC CCHUIKH, OTBETHI HA BOIPOCHL. XMMUYECKUE
HOBOCTH. Becenas xumus.

Kypnan "Xumus n xumukn'' http://chemistry-chemists.com/

JlucranuuoHHble Kypcebl npu MI'Y 11t NoAroToBKM
aourypuenroBhttp://do.chem.msu.ru/rus/abitur/dl/

BupryaabHasi xumudeckas mkoJa http://maratakm.narod.ru/

Moptaxn "Cers TBOpueckux yunteneii' http://it-n.ru/default.aspx

Coo0mecTBo B3auMonomolu yunreseid. Xumus hitp://pedsovet.su/load/97

I'azera "Xumus" u caiit 15 yunrens "5 uay na ypoxk xumuu" http://him.1september.ru/

WebElements: onnaiiH-cnpaBoOYHHK XHMHYeCKHX 3JieMeHTOB http://webelements.narod.ru/

Xumus 1J151 BceX: MUTICTPUPOBAHHbIE MATEPHAJIBI M0 0011ei, OPraHNYecKOol U
HEOPraHM4ecKOH XUMHUU

http://school-sector.relarn.ru/nsm/
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Xumuyeckuii cnpaBouHuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopTan ¢pyHagaMeHTAIbLHOI0 XUMHYECKOI0 00pa3oBaHus
Poccun http://www.chemnet.ru

Xumusi: OTKpBITHIH Kosutemk hitp://college.ru/chemistry/ (MHTepakTHBHBIH KypCc XHMUH,
BKJIFOYAIOIINIM  y4eOHHMK, OOJBIIOE KOJIMYECTBO MOJEIEH W JEMOHCTpAIHiA, CIPaBOYHbIC
MaTepualibl, TECTHPOBAHKE, OOPATHYIO CBSI3b C YIEHUKAMH).

Xumus ais Beex. Cepus "O0yuarommue

snnukaoneauu’ http://www.informika.ru/text/database/chemy/START.html Pa3nemnsr:
06ma;1 XHUMHs, HCOPraHUYCCKasA XUMUs, OpraHnvdeCKass XuMus, TCCThI, CIIPAaBOYHBIC MaTCpHaAJIbI,
CTCPCOMOJCIIN MOJICKYIIL.

Xumus 1J151 BeeX. JJIeKTPOHHbIN y4eOHUK

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html MmiroctpupoBannbie
MaTepuaiabl MO pasjenaMm: oOImas, OpraHuyeckas W Heopranmdeckas xumus. CHpaBOYHUK,
TecTsl, BUIEO (1€EMO).

Oprananyeckass XuMus. JJIeKTPOHHBIH YUeOHUK JJIsl CpeaHeH
mkoJabl. http://cnit.ssau.ru/organics/index.htm:

Hoo6eaeBckue jgaypearsl mo xumuu http://n-t.ru/nl/hm/ buorpaduueckuii 371eKTpOHHBIN
CTIPaBOYHUK, CHA0KEHHBIN TUTIIEPCCHUIKAMHU, CITUCKAMU JIUTEPATYPHI.

BTI/IMOJIOFI/IH XUMHYECCKHUX

sjaemenTos http://www.biochem.nm.ru/science/element.htm Ha3sBanus xumuyeckux
2JICMCHTOB - CBA3b CO CBOﬁCTBaMH, FeOFpa(bI/I‘ICCKI/IMI/I H aCTpPOHOMHUYCCKUMU O6’beKTaMI/I,
yquBIMH, MI/I(l)OJ'IOFI/I‘IeCKI/IMI/I HepCOHa)KaMI/I. B pa3)16ne I/ICTOpI/ISI XUMHUHU BCC BCIIMKHC
OTKPBITUA, 6I/IOI‘pa(I)I/I‘leCKI/Ie OYCPKHU O BCIIMKUX XUMHUKAX PA3JINYHBIX BPEMCH, MHTCPAKTHUBHBLIC
CCBUIKH, HJTIOCTpALlAN.

DaemenTsl xku3Hu http://school2.kubannet.ru/. CaiiT MOKHO HCIIOIB30BATh KAK ITOCOOHUE ISt
ypOKOB XUMHUHU B IIKOJIC U JOITOJIHUTCIBbHOM O6pa3OBaHI/H/I.

CaiT 0 xXumMmuu
XuMuK.ru http://www.xumuk.ru/? openstat=Z2GlyZWNOLnlIhbmRIeC5ydTs4Njcw Xumu
YCCKUC CHpaBOQHI/IKI/I, OHIUKJIIOIICIUH, CTaTbH.

Xumuueckuii pazgen http://www.websib.ru/noos/chemistry/cheerful.htm Murepecusiii caiir,
Ha KOTOPOM COOpaHbl MaTepUabl sl yuuTenei u yaeHukoB. Pa3aens caiita: [Iporpammer;
Opraandeckast xumust; Yuutenbckas, XumSoft; 3 ncropun; Ito naTepecHo; CoBeTh
xuMuKaM; Becenble xumuku; XuMust U ®KU3Hb; AOUTYpHUeHTY; KHuru, ;ypHaisl, CTaThy;
XUMHUYECKUE PECYPCHI.

Jucranunonnoe o0ydenue mo xumum http://chem.olymp.mioo.ru/ Caiit XuMu4ecKoro
dakynpTeTa MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBepcuTeTa. Cpeau MaTepuasioB caiita 0CoObIi
MHTEPEC MPEACTABIAIOT pa3fenbl: KoHcynpTaluu 1o XUMUM Uil KOJbHUKOB; KoHcynbranun
Uit yuureneil xumun. Kpome Toro mpencraBieHsl MaTepuaibl Ui MOATOTOBKU K OJIMMITUAJE TIO
xumun. Merotcs MaTepuanbl 1)1 MOATOTOBKU K IMOCTYIUIEHUIO B BY3HI.
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KouTpen - Xummsa aas Beex http://kontren.narod.ru/ Caiir xumuueckoro (¢axyabTeTa
TIOMEHCKOTO  TOCYIapCTBEHHOTO  YHHBEpCUTETa.  Y4eOHO-MH(POPMAIIMOHHBIA  CaWlT,
NpeHa3HAYCHHBIH JIUISI CTYICHTOB XUMHYECKUX (PaKyIbTETOB, YUUTEIICH XUMHUH, IIKOJIBHUKOB U
aOUTYpPUEHTOB.

Xumusi. OOpa3oBartenbHblii  caifiT aiasi  mKoJabHHKOB http://www.hemi.nsu.ru/ O4ens
XOpPOLIMI CalT MO XMMHUH, C IMOIPOOHBIM HM3JI0KEHHEM Da3IMYHBbIX ee pasnenoB. [lonesen He
TOJIBKO JUIsl IIKOJIBHUKOB, HO M JUIS CTYJEHTOB (BO3MOXHO, W I mHpernojaBateneil). Bce
Xopouro  0pOpPMIIEHO, MHOTO CChUIOK. MIumocTpanuu, cloBaph TEPMHHOB, —3aJ1auH,
nepuoarueckas cucrema Menzesneesa  T.1. [I0cTOsIHHO 0OHOBIISETCS.

HimHelp.ru: xumunueckuii  cepsep http://www.himhelp.ru/ [Tonusiii  Kypc  XUMHH:
TCOPCTUUCCKHUEC OCHOBBI, HCOPraHMYCCKAasA M OpraHH4YCCKasd XHUMUA. I/IH(bOpMaIII/IFI O BCIIMKHUX
y4eHbIX. MHOro()yHKIMOHAIbHAS TeproandecKkas cucrema siementoB J. WM. Menneneesa,
XMMHYECKU# KanbKyistop. HoBocTh.

HIxkoabHasi xumus http://schoolchemistry.by.ru/ Mctopun BOSHUKHOBEHHS XUMHH, COOBITHSI
U XpoHosorus. Matepuansl ais ydaimuxcs: pedeparbl, XUMHUYECKUH KaJbKYJIATOp, COOPHUK
yIpaXHEHUH U 3a/1a4, TECThI 10 XUMHUU. Y UeOHO-CIIpaBOYHbIe MaTepraiibl. COOpHUK TabnuIl MO
XUMHU. MynbTUMETUITHBIE TPHITOKeHHs. KOIIeKIMst XUMUYECKHUX OIBITOB.

Xumusi: nocodue ais adbutypuenToB http://chemi.org.ru/ Marepuaisi 110 OCHOBaM
HEOpraHUYeCcKOl 1 opranndeckoil xumun. CioBaps, Ouorpadus yueHbIX, KaTajuor MOJIC3HBIX
caiiToB 1 hopyM.

3aHuMaTe bHast XHMUS: NPOEKT no METOTUKE npenoaaBaHus
xumun. http://home.uic.tula.ru/~zanchem/Marepuansr caifra: UHTEpECHBIE OTIBITHI,
XMUMHYECKHE MCTOPHU U KYpPBhE3BI, PACCKa3bl O BEIUKUX YUEHBIX-XUMHUKAX U Jp. DJIEKTPOHHAS
BepcHs Tabmuibl MeHzaeneeBa. bonpmioe kKomuMuecTBo marepuana, MMEETCs IMOHCK IO CauTy,
0COOBII MHTEPEC MPEICTABISIET Pa3ieN «II0JIE3HBIE CCBUIKMY», B KOTOPOM ITIPECTaBICHBI ajpeca
HanOosiee HHYOPMATUBHBIX CAUTOB 110 XMMUH.

CnpaBo4HMK 1no XUMHUHU A
mWKoJALHUKOB. http://www.chemworld.narod.ru/referance.html Tabmuma aTroMHBIX CBOWCTB
XUMHYECKHX OJJIEMEHTOB. ONeKTpoHHbIN BapuaHT Tabnunsl J[.M. Menneneesa. Kpatkuii
XUMHUYECKHH cioBapb. Tabiuia pacTBOPUMOCTH KUCIOT, Iiesoueil U ocHoBaHui. buorpaduu
U3BECTHBIX XMMUKOB. TpUBUAIbHBIC HA3BAHNS HEKOTOPBIX BEILECTB.

Ianepes Besimkux xumukoB http://www.chemnet.ru/zorkii/istkhim/velikil.htm IMoprpers! u
KpaTKue ouorpaduyeckue crpaBku o0 48 BBIJAIONINXCA XUMHUKaX MUpA.

Bcé o xumMumM: MeTOAMYECKMe W JIHAAKTHYeCKHe MaTepuaabl http://www.chemistry-
43school.narod.ru/TpeHupoBoUYHbIE W TPOBEPOUHBIC 3aJaHUs MO XUMHU s 8-11 Kilaccos;
nmporpaMma TOATOTOBKM K JK3aMe€HaM 10 XuMmuu, Marepuansl EI'D; TBopueckue u
3aHUMAaTeNbHbIE 3aJaHusl; PEIICHUs 3aJlad MOBBIIIEHHOW CJIOXKHOCTU. MaTepualibl 0 JKU3HU U
OTKPBITHSIX BEJIMKUX YYEHBIX B OOJACTH XUMHUHU; TeMarhudeckue HOBOCTH. CCBUIKM Ha
00pa3oBaTebHBIC PECYPCHI.

DJIeKTPOHHAA OndIMoTeKA no XHUMUH "
texHuke http://rushim.ru/books/books.htm Komnekiust 3meKTpOHHBIX BEpCH  y4eOHHKOB,
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y4eOHBIX MOCOOUN, HAYYHBIX CTaTheH, 3a/laYHUKOB, KypHAJIOB, CIPAaBOYHUKOB, HOPMAaTHUBHBIX
JOKYMEHTOB M MHCTPYKIIM 110 BCEM pa3eiaM XUMHUH.

YueOHoe nocodne «KpaTkuii ouepk ucropuu

xumun» http://www.physchem.chimfak.rsu.ru/Source/History/big index.html MurepaktuBu
Bl y4eOHUK C OOJBIIMM KOJUYECTBOM NPUIIOKEHUH, ClaiaMu JUIs IPEe3eHTalMK U BOIPOCAMU
JUIs caMONpoBepKU. buorpaduu v nopTpeTsl U3BECTHBIX XUMHUKOB B al1()aBUTHOM MOPSJIKE.
[TpunoxeHus U 10MOJIHEHUs (CTaTbU, UCTOPUUYECKUE (DAKThI; XUMHUUECKHE CXEMbI U TaOIHLIbI).
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