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HHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma no yuyebnomy npeamery Xumus Juis odydarormxcs « 11A » kmacca

Ha ypOBHE cpelHero oOmiero oopa3oBanus cocrabieHa Ha ocHoBe PI'OC COO , ®OIT COO
oOydaromuxcsi , a Takke OPUEHTHPOBAHA Ha IIEJIEBBIE IIPUOPHUTETHI JyXOBHO-HPABCTBEHHOI'O
pa3BUTHA, BOCHHTAHHMA U  COLMANU3aluMK  oOydaromuxcs, chopMyiIupoBaHHbBIE B
denepanbHON paboueit mporpaMme BOCITUTAHUSI.
[IporpaMMa o XMMHUHM Ha ypOBHE cpefHero obiiero oOpa3oBaHHUsl pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEeIbHONW MPOrpaMMbI CPETHETO
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yuérom Konuenuuu mpenojnaBanus y4eOHOTO IMpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepaiiuu, peaau3yomnnux OCHOBHbBIC
o0Opa3oBaTeNbHbIE TIPOrPAaMMBI, 1 OCHOBHBIX MOJOXKEeHHUH «CTpaTeruu pa3BUTHUS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX00B K pa3pab0TKe MpOrpaMMbl 10 XUMUU, K ONPEEIICHUIO O0IIEH CTpaTeruu
0o0y4deHHs, BOCIUTAHMS M Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU y4e€OHOrO MpeaMeTa «XUMUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KoHLENTyanpHble nosnoxenuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHMsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHM K YPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHHE, IMOJy4aeMoOe BBIMYCKHHUKaMH  00I1e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM pEealM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIINX LIETOCTHON CUCTEME XUMUYECKOTO 00pa30oBaHMsl. DTU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHPOBO33pEHUs U OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO U NPUPOIHON Cpeje.
Peanusyercs xumudeckoe oOpa3oBaHHE OOy4arOIIMXCsl Ha YpPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
ofpesieieHbl B MpOrpaMMe MO0 XUMHM € Y4E€TOM CHeuu(UKH HayKd XHMUH, €€ 3HaueHHs B
MO3HAHUM TPUPOJIBI U B MaT€pUAIIbHOM KU3HU OOIECTBA, a TAKXKe C YUYETOM OOIIMX Lened U
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpelHero oOIero
obpazoBanus B Poccuiickoii deneparmm.

XUMHS Kak 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTPaeT 0coOyro poJib B COBPEMEHHON
UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAlIMOHAILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPoe GOpMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auUMOJIENCTBYsI C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMON
YacTbl0 MUPOBOHM KYJIbTYpbI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TPYAa U KU3HH KaxJI0TO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3WJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMII HalpaBjieHa Ha peuleHHe [IOOAJbHBIX Mpo0JieM YCTOHYMBOIO pa3BUTHUS
YeII0BEYECTBA — CHIPbEBOM, YJHEPTETUUECKOM, TUIIIEBOM, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM ¢ 0OOmIMMM LEISIMM M NPHHLUMIAMH CpPEIHEro o0Iero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYy4YaroUIuXcs, HEOOXOAUMYIO UM JIJIst
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYMAa,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsromuMu  peaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypcehl — «OpraHuuyeckas
xuMus» 1 «O01asi 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH 10 HEOPraHUYECKOW XMMHUU (C BKIIIOUCHHEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xxumun. GopMHUpOBaHKE JTAHHOIN CUCTEMBI 3HAHHIA TTPH
U3y4eHHH IpeaMeTa 00eCIeunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumusa» U «O0mmas 1 HeopraHuueckas
XUMHA» chopMUpOBaHA B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYEHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHS OPraHUYECKHX COCIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJICTABICHUNA O CTPOEHHM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuuyeckoil XMMHUU MOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHusl B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o00Iero o0pa3oBaHUs TEOPETHYECKHM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEeJOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOIMYECKUX TMO3UILIMM,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAaX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercs B Kypcax 10 wm 11 KimaccoB dneMEHTaMM  COIEp)KaHUSA, HMMEIOINUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHH C [JPYITMMHM HAayKaMH, pPacKpblBalOT €€ poJib B II03HABATEIBHOU W
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHUS K IHpoOIeccy
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAUYMMBIX NMpoOjeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, perleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAIIbHBIX HCCIE0BATEeNbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHU4YeCcKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBJICHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHs NPOTUBOPEUHMH MKy HOBBIMU (akTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B nutane penienust 3a1a4 BOCIUTAHUS, Pa3BUTHS M COLIMATIU3ALUN 00YJarOIIUXCsl IPUHSATHIE
IPOrpaMMOil MO XUMHHM TNOAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMeTa
peycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMeEIoUMX 0a3oBoe
3HaYeHHUE Ui PA3IMYHBIX BUIOB JEATENBHOCTH: pEUICHUs MpoOJieM, TOWCKAa, aHalu3a u
00paboTkn wH(pOpMAIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTUYECKOW U
HCCIJIE0BATENBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHHU.

B npaktuke npenopaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO 00ILlero o0pa3oBaHMsl, TaKk U
Ha YpOBHE CPEAHEro 001ero oopa3zoBaHus, IPH ONPEICIICHUH COIePKATEIbHON XapaKTePUCTUKU
LeNed W3Y4eHHs IpeIMeTa HalpaBiICHUEM IIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJULMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMMHUYECKOM HAyKHM Kak o0O0JacTh COBPEMEHHOIO



€CTECTBO3HAHMS, TPAKTUYECKOM IEATEIbHOCTH YEIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM
KylabTypbl. C METOIMYECKOW TOYKH 3pEHHUS TaKOW IMOAXOJ K OMNPEICICHHUIO IeJied N3y4eHHs
MIpEMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo TaHHOHM TOYKE 3pEHMsI IVIABHBIMU
Hensamu un3ydenus npeaMera «Xumus» Ha 0a30BoM ypoBHe 11 kiacca siBisOTCS:

dbopMUpPOBaHHE CHUCTEMBl XHMHUYECKUX 3HAHWHA KaK BAKHEWINECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIekKaT KJIIOUYEBHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHMHH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

dbopMupOBaHUE U Pa3BUTUE MPEJICTABICHUNA O HAYYHBIX METO/aX MO3HAHHs BEIIECTB U
XUMHUYECKHX pEeaKInid, HeOOXOIUMBIX IS MPHOOPETEHUS YMEHUI OPUEHTUPOBATHLCS B
MHpE BELIECTB U XUMHUECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHA W CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAOJNIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEeM MpaBUil 0OE30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapﬁz[y C 3THUM, COACPKATCIIbHAA XapaKTCPHUCTHUKA ueneﬁ " 3a7a4 U3ydCHUs pCAMETA B

IIporpamMmme 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAaHa B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMH B
cucreMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenoJaBaHUU XUMHUHU B OOJIbIIEH CTETIEHU
OTJAETCS MPEINOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE COJIEpKaHusl 00yUEeHMsI, OPUEHTHPOBAHHOMN
Ha MOATOTOBKY BBIMYCKHUKa 00I1€00pa3oBaTeNbHOM OpraHM3aluy, BIAACIOIEro He HabopoMm
3HaHUM, a (PYHKIMOHAJIBHON TIPaMOTHOCTHIO, TO €CTh CIOCOOaMU M YMEHMSIMH aKTHBHOIO
MIOJIYYECHUS 3HAHUM U IPUMEHEHHUS UX B PEAIIbHOU KU3HU IS PEILICHUS IPAKTUYECKUX 3a1a4.

B cBsa3u ¢ otum nIpru H3YUCHUU MPCIAMETA «X MU JOMUHHUPYIOOIECC 3HAUCHUC

npuoOpeTaroT Takue 3agaum, Kak:

e ananTanysd OOydYalOIIMXCS K YCIOBHSM JHWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
GbopMUPOBaHHE  WHTEIUICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

e (opmupoBaHue y 00yYaOIMIUXCS KIFOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETEHITUH),
UMEIONNX YHHUBEPCAIbHOE 3HAYCHWE I PA3IUYHBIX BHJIOB JICATEIHHOCTH:
peleHus npooiem, MOUCKa, aHallu3a 1 00paboTKH HHGOpMAITUU, HEOOXOAUMBIX JITIS
MIPHOOPETEHUS OIBITA ISATEIFHOCTH, KOTOpas 3aHUMAeT BAXKHOE MECTO B ITO3HAHUHT
XUMHH, a TaKKe JUIS OIEHKU C TO3UIHI YKOJIOTHYECKOM 0€30MacHOCTH XapakTepa
BJIUSTHUS BEIIECTB M XMMHYECKHUX TPOIECCOB HA OPTAaHU3M YeJIOBEKa M MPUPOIHYIO
cpeny;

® pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICEKTYAIbHBIX M TBOPYECKHX
crocoOHoCTE 00yUaroIUXCsl: CHOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE
3HAHUS TI0O XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMEHHbIC MH(POPMAITMOHHBIC TEXHOJIOTHH JIJIS IIOMCKA W aHau3a yIeOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMUIECKOTO COJIePIKAHUS;

e (QopmupoBaHUE W PaA3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTU, TPU IUTAHUPOBAHHHM U TIPOBEACHUU XHUMHUYECKOTO
IKCIEPUMEHTA;

e BOCIHTAHHE y 00yJarImuXxcs yOS)KIEHHOCTH B TYMaHUCTUYECKON HAIIPaBICHHOCTH
XUMHUH, €€ BAXKHON pONM B PEUICHUH TI00ANbHBIX MPOOIEM pPANHOHAIBEHOTO



MPUPOIONONIB30BaHUS, IMOMOJHEHHUS] SHEPreTHUECKUX PECYpCOB U COXpaHEHHS
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpPEeKHOTO OTHOIICHUS K
IPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaK)K€ MPUOOPETEHUs! OMbITa HCIOJIb30BAHUS
MOJIYYSHHBIX 3HAHUM JUIsl IPUHATUS TPAMOTHBIX PEIICHUH B CUTYAIUsX, CBI3aHHBIX
C XUMHUYECKUMU SIBJICHUSIMH.
MECTO KYPCA B YYEBHOM IIJIAHE
B yuebHOM 1utane cpegHero obiiero o0Opa3zoBaHusl MpeaAMET «XHUMHUs» 0a30BOTO YPOBHSA
BXOJIUT B COCTaB MPEIMETHON 001acTH «ECcTeCTBEeHHO-HAYYHBIE PEAMETHI.
OO61ee yucio 4yacoB, OTBEAEHHBIX I U3yYEHUS] XUMUH, HAa 0a30BOM YPOBHE CPEAHEro OOIIero
oOpasoBanusi, cocrapiseT B 11 kinacce — 34 yaca (1 yac B Hezelno).

Conep:xxkanue o0yueHust 11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [JI. .
MenneneeBa. CBsA3b NEpUOANYECKOr0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOI Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMMUYECKUX 3JEMEHTOB M 00pa3yeMbIX UMHU IPOCTBIX U CIO0XKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOr0 3aKOHa B Pa3BUTHH HAyKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. Buapl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl U MOJspHas, WOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsA3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve o aucniepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHbBIE pacTBOpBL. MaccoBas 1ot
BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnueckux coeiuHeHnil. HomMeHknatypa HeopraHiuecKkux BEIIEeCTB.
['eneTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIaCCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peakuil B HEOpraHMYecKoHW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS W ITPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEAKIHUIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTHMbIe peakluu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIONIME HA COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle [larense.

OnekTponuTHdeckas aucconuanus. CumpHble W ciadbie d7IeKTpoauThl. Cpena BOAHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, II€JI0YHasl.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BEIIECTB U UX IPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuueckux siemeHToB [[. WM. MenneneeBa», m3ydeHwue
MoJeNell KPUCTAIMYECKUX peIIETOK, HAOMI0ACHWE M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIokKEeHHE NEepOKCHIA BOJOpPOJAa B NPUCYTCTBUH KaTalu3aTopa,
OIpECIICHUE CPEIbl PACTBOPOB BELIECTB C NOMOUIbI0 YHHUBEPCAIBLHOIO MHIMKATOPA, pEaKLUU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUUYECKON pPabOThl «BiusHME pa3nudHbIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnrle 3agayn.



Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenue HemetawioB B [lepronueckoit cucteMme XMMHUYECKUX 3JIEMEHTOB
. . MeHneneeBa U OCOOCHHOCTH CTpOEHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XWMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJepoJia U KPEMHUS1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucteMe XMMHUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000J0YEK aToOMOB MeTayuioB. OOriue
¢dusznueckue cBoricTBa MeTauioB. CIlaBbl METAUIOB. DJIEKTPOXUMHUYCCKHH P HANPSHKCHUIH
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAXKHEUIIMX METAUIOB (HATPHWM, Kaluid, KajbllUid, MarHWH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUs BEHIECTB U WX MPEBPALICHUN: HN3YYCHHE
KOJUIEKIIMU «MeTaJlJIbl U CIIIaBBI», 00pa3I[OB HEMETAJIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 337124,
HaOJIOZICHUE M OIKCAaHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOCHCTBUE
TUJIPOKCHUIA aJTFOMUHUS C pACTBOpPaMU KHUCJIOT U IIeJI0YEeH, Ka4eCTBEHHbIEC PEaKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BemecTBa mwin 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 00ecnie4eHNH SKOJIOTHYECKOM, SHEPTeTHUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[Ipencrasnenus: 06 0OMIMX HAYYHBIX TPUHITUTIAX TPOMBIITUICHHOTO TTOJTYYCHHS BAXKHEUIIIUX
BEIIIECTB.

UenoBek B MuHpe BEIIECTB W MaTEPUAIOB: BAXHEHIINE CTPOUTEIBHBIE MaTepUalIbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTrepuaibl s 3JIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHUS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuia 6€30MacHOT0 MCIOIb30BaHUS IPEMapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpegMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYEHHH OOIIEel U HeOpraHMYeCcKOil XUMUU B
11 xmacce ocyliecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONTUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
HHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHATHS: HAYIHBIN (haKT, THTIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KIacCHU(UKaIusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
W3MEpPEHHE, SIBJICHHE.

®usnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaaMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, MakKpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBbI, TOPHBIC MIOPOJIBI, TOJIE3HBIE UCKOIIAEMBIE, TOIIJIUBO, PECYPCHI.



TexHoorns: XuMHIecKast MMPOMBINIJICHHOCTDb, METAJLTYPIUA, IPOU3BOACTBO CTPOUTEIILHBIX

MaTcpurajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, nuicBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBLI 110 XHMMHH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJbTATBI

OI'OC COO ycranaBnmMBaeT TPeOOBAHHUS K pe3yibTaTaM OCBOSHHUS OOYYarOIIMMUCS
MIPOrpaMM CpeIHero o0mero oopa3oBanus (TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM).
Hayuno-meronnyeckoil OCHOBOM 111 pa3paOOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TMOAXOIOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOCHHS MpeaMmera «XHMHs» Ha YPOBHE CpelHero oOuiero oOpa3oBaHUS
BBIJICJICHBI CJICIYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYaIOIIMMHUCS POCCUNCKON TPaskJaHCKON UIECHTHYHOCTH — FTOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEICTICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LeJICHANIPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUI JIMUHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTE! ¥ UCTOPUUECKUX TPAIUIINIA 62a30BOM HAYKU XUMUU;

TOTOBHOCTBH U CTIIOCOOHOCTH 00YYarOIUXCsl pYKOBOJICTBOBATHCS B CBOEH JCSATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKaMH, MNPHUCYIIMMHU LEJIOCTHOM CHCTEME XHWMHUYECKOTO
oOpa3oBaHus;

HaJIM4Yue TPAaBOCO3HAHUS KOJOTHYECKOW KYNBTYphl M CIOCOOHOCTH CTaBUThH IENHU U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS NpeIMeTa «XHUMHs» JIOCTUTAIOTCA B €IUHCTBE
y4eOHOW ¥ BOCHUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUHM C TYMaHHCTHYECKUMH,
COLIMOKYJbTYPHBIMU, JAYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHU M HJ€alaMH POCCUHCKOIO
TPKIAHCKOTO O0OIIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMHM W TIpaBUJIAMU TIOBEICHWS,
CIOCOOCTBYIONIMMH TMTPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00yYaIOIINUXCS.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS IIpeIMeTa « XUMH» OTPaXaroT chopMHUPOBAaHHOCTh
OTBITa TO3HABATEIBLHOM W TMPAKTHYECKOW JEATETHPHOCTH OOYYArONIUXCS M0 peaTn3aluu
MIPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs 00YUYAIOITUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHUS
K 3aKOHY M MPaBOMOPSAKY;



IPEJCTAaBICHUS O COLMAIbHBIX HOPMAax W IPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOM JEATENbHOCTH MPU CO3AAHUU Y4EOHBIX
MPOEKTOB, pEIICHHMH YYEOHBIX M TIO3HABATENBHBIX 3a]ad, BBINOJIHEHUH XHUMHYECKUX
9KCIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M TPUHUMATh MOTUBBI, HAMEPEHHs, JIOTHKY U apryMEHTHI
APYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJOB YUE€OHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOLIEHHS K MCTOPHMYECKOMY M HAayYHOMY HACJEIHI0 OTEYECTBEHHOMU
XHMUWU;

YBa)KEHHsI K IPOLECCY TBOPUECTBA B 00JACTU TEOPUM M MPAKTUUYECKOTO MPUMEHEHUs
XMMHH, OCO3HAHHSI TOTO, YTO JOCTHKEHUS HAYKHU €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIOICHHH,
KPOIIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U IPAKTUKOB,;

WHTEpECa W TIO03HABATEIbHBIX MOTHBOB B TOJYYEHHH W TIOCIEAYIOIIEM aHAJIN3e
uHGpOpMaIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUECTBEHHOW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUs, STUUECKOTO MOBEJICHHUS;

CTIIOCOOHOCTH OIIGHUBATh CHTYalldd, CBS3aHHBIE C XWUMHYECKUMH SBICHHSIMH, H
IPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U
[EHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEIEHUE M MOCTYNKU CBOMX TOBAapuIlEd ¢ MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbSI:

MOHMMAaHUs LIEHHOCTEeH 370poBOro M Oe3zomacHOro obpaza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/I0POBbIO;

coOmroieHns IpaBuyl 6€30macHOr0 OOpaIIeHHs ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOU
KHU3HHU U B TPYJOBOH JI€ATEILHOCTH;

MOHWMAaHMs TEHHOCTH TIPAaBWJI HMHIUBUAYAJHHOTO M KOJUIGKTHMBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIO/IEH;

OCO3HAHMS TMTOCIEICTBUI M HEMPHUATHUS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEOBATEIBCKON JesTeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX NESATEIBHOCTH;



YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUUYECKUX 3aJa4 COIMaJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY M3YYCHHIO TTpodeccril pa3IMyHoOro poja, B TOM YHCIIE Ha
OCHOBE INPUMEHEHUSI IPEAMETHBIX 3HAHUHN 110 XUMUU;

YBOKEHUSA K TPYY, JIIOJSAM TPYJa U Pe3ybTaTaM TPYJI0BOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJIbHOM TpPACKTOPUH 0Opa3oBaHUs,
Oyyiiei mpodeccuu 1 peann3aui COOCTBEHHBIX )KH3HECHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCTBa,

6) 3K0J10rN4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH  IIeJIECOOOpa3HOr0  OTHOUIEHUS K  TPHUPOAE, KaK HUCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUA  TJ00aJBPHOTO  XapaKTepa  SKOJOTUYECKHX  MpoOJieM,  BIUSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUATILHON CPEIbI;

OCO3HAHUsI HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTIDKCHUN XUMHUU JJIs  pelIeHUs
BOIIPOCOB PAlIMOHAIBHOTO MPUPOAOIIOIb30BAHMUS;

AKTUBHOT'O HENPUATHS NCUCTBUN, MPUHOCAIINX BPEIl OKPYXkKAIOIIEH MPUPOJHON Cpee,
YMEHHUSI IPOTHO3UPOBATH HEOIATOMPUSITHBIE KOJIOTMUECKUE TOCIEICTBUS MPEATPUHUMAEMBIX
JENCTBUN U NPEAOTBPAILATh UX;

HAJIMYUSL PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOU KYJIBTYpHI, OIBITA
JEATEIIbHOCTH JKOJIOTMYECKOW HAINpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON W COLMAIbHOW MpPAKTHKE, CHOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSITH UICOJIOTHU XeMopoOuu;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

MMOHUMAaHUS CHEMU(UKH XUMUU KaK HAayKH, OCO3HaHHS €€ poju B (OPMHUPOBAHHH
paIMOHATIPHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUM I[EIOCTHOTO TPEACTaBICHUS 00
OKpYXXalollleM MHUpE KaK O €IWHCTBE MNPHUPOJbI M 4YEJIOBEKA, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pPeleHUuH MpoOdIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJIi COBPEMEHHOW IUBUIM3ALUU: B €€
T'YMaHHCTHYECKOM HANpaBICHHOCTH U BAKHOM POJIM B CO3AaHUU HOBOM 0a3bl MaTepUaNbHOM
KYJIbTYPHbI, PEIICHUH TTI00ATBHBIX TPOOJIEM YCTOMUHNBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
JHEPreTHUYECKON, MHUIIEBOM U HSKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,



00ECIIEYCHNN YCIIOBHH YCIEIIHOTO TPyAa M IKOJOTHYECKH KOMMOPTHOW >KU3HU KaKIOTO
yJieHa OOIlEeCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHUsl CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH UCIOJIb30BATh MOoJIy4acMbIC 3HAHUA AJId
aHaM3a U OOBSICHEHUSI SIBIICHUI OKPYXKAIOIIET0 MHpa M MPOUCXOSIINX B HEM U3MEHECHHUH,
yMEHHS JelilaTh 0O0OCHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAyYHBIX ()aKTOB M HMMEIOIIUXCS
JAHHBIX C LEJBIO MOYYSHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHMHYECKUE 3HAHUS JUIS PEHICHUS
po0JIEM B PeaibHBIX KU3HCHHBIX CHUTYalIUsX;

WHTEpeca K MO3HAHUIO ¥ HCCIISI0BATEIBCKON e TEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHHUI0 U CaMOOOpa30BAHHIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HaHUHA 0[O XHMHH B COOTBETCTBUH C JKHU3HCHHLIMU
noTPeOHOCTAMU;

WHTEpeca K OCOOEHHOCTSAM TpyAa B pasnudHbiX cdepax mpodecCHOHATHHOU
JeSITeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpenmMeTHbie pe3yiibTaThl OCBOCHHUSI yueOHOro mpeamera «XUMHs» Ha YpOBHE
cpenHero ob1iero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIe 11 (HOPMHUPOBAHHS MHUPOBO33PEHHS O0YYAIOMINXCS MEXKIUCIUILTHHAPHBIC
(MeXTIpeIMeTHBIC) OOIIEHAYYHBIE TOHSTHUS, OTPAXKAIOUINE LEIOCTHOCTh HAYYHOW KapTHUHBI
MHpa ¥ Creu(UKy METOJ0B MO3HAHUS, UCIIOIL3YEMBIX B €CTECTBEHHBIX Haykax (Marepus,
BEILIECTBO, JHEPTUsi, SBICHUE, IMPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MCCIeIOBaHNe, HAOMIOACHNE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCallbHble ~ yueOHbIe  JielicTBUS  (ITO3HABATEJbHBIC, KOMMYHHKATHUBHBIC,
pEryIATUBHBIE), oOecrneunBarone (OpMUpOBaHKWE (QYHKIMOHAJIBHOW TPAMOTHOCTH U
COIMAJIBHOW KOMITETEHIIMU 00YYarOIInuXCs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  KCIOJb30BaTh OCBOCHHBIC  MEXIUCIMIUIMHAPHEIE,
MHPOBO33pPCHUYECKHE 3HAHUS M YHUBEpCAJIbHBIC YyueOHbIC JCHCTBHS B TO3HABATEIBHOW M
COLIMAJIBHOM ITPAKTHUKE.

MeramnpeaMeTHbIe Pe3yibTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH Yy4eOHBIMU
M03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHUSIMH.

OgJiaieHne YHUBEPCAJIBHBIMH YYeOHBIMH MO3HABATEIbHBIMH IHCTBUSIMH:



1) 6a30BbIe JJOrHYeCcKHUe AeHCTBUS:

CaMOCTOSITENIbHO (hOPMYITUPOBaTh U AKTyaIM3UpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIpEAEIATh LEIU JESATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM UX JTOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl IE€ATEIHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCIIOJIb30BaTh P OCBOCHUM 3HAHUM NMPUEMBI JJOTUYECKOIO MBIIIJIEHUS — BBIIEISATH
XapaKTepHble MPHU3HAKH IOHATUH W YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BbIOMPATh OCHOBaHMS WU KPUTEPUM s KIACCU(PUKALMKU BELIECTB U XUMHYECKHX
pEeaKuuii;

yCTaHaBJIMBaTh IPUUYUHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIE, AEIYKTUBHBIE, IO AHAJIOTUH),
BBISIBJIATH 3AKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX SBJICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

IPUMEHSTH B IPOLIECCE MO3HAHMS, UCII0JIb3YEMbIE B XMMUU CUMBOJINYECKHE (3HAKOBBIE)
MOJI€NH, TNpPeoOpa3oBbIBATh MOJEIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HaK (CUMBOJI)
3JIEMEHTa, XUMHU4YecKasi GopMyIia, ypaBHEHHE XUMHUECKON PEaKLUU — IPU PEILICHNH YUeOHbIX
MMO3HABATENbHBIX M MPAKTUUECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJIETIbHBIC MTPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUYECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BATENbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKIUM;

¢bopMynupoBaTh LETUM U 3aJa4d HCCIEIOBaHUS, MCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTLHO C(OPMYITMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 GOpMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIa/IETh HABBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W IPOBEICHUS YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII01aTh 32 XOJJOM IPOIIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynapTar, (opMyIHpoBaTh OOOOIIEHUS M BBIBOJBl OTHOCHUTEIEHO
JIOCTOBEPHOCTH  PE3yJIbTaTOB  HCCIIEOBaHMUS, COCTaBISATH OOOCHOBAaHHBIM OTYET O
pojieJIaHHOM pabdoTe;

MpUOOpPETaTh ONBIT YYEHWYECKOM HCCIeA0BATENbCKOM M MPOEKTHON AesTeThbHOCTH,
MPOSIBJISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBbHOMY ITOMCKY METOZOB PELICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METOIOB MTO3HAHMSI.

3) paGora ¢ nngopmanmeii:



OPUEHTUPOBATbCSI B PAa3IMYHBIX HCTOYHMKAX MH(POpManuu (HayqHO-IOMYJIspHas
JUTEepaTypa XHMHYECKOTO COJCp)KaHUs, CIpaBOYHbIE Mocobus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO pa3IUYHBIX BHUIOB U (OPM IpPEICTABICHUS, KPUTUYECKU
OLIEHUBATH €€ JJOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTH 3alpoChl U HNPUMEHATh PA3JIMYHbIE METOJbl MPHU IOMCKE M 0TOOpe
nHpopMany, HEOOXOJMMOI IS BBIMIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

IPUOOPETaTh OMNBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIUH
U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMY MpeICTaBIeHUs HHPOPMALUU
(cxembl, rpauKH, JUarpamMmbl, TAOJIUIbI, PUCYHKHU U JIPYTHE);

UCIOJIb30BAaTh HAy4yHBIH $A3BIK B KAayecTBE CpEACTBA IpHU paboTe € XUMHUYECKOU
uHbOpMaNKel: TMPUMEHATh MEXNpeAMETHbIe ((pu3nyeckre W MaTreMaTWdecKue) 3HAaKd H
CHUMBOJIbI, (popMyJibl, a0OpEBUATYPHI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIATHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOI TEMBbI B XO/I€ TMaJIora u/uin JUCKYCCUH,
BBICKa3bIBaTh HJI€H, (POPMYIUPOBaTh CBOM TPEAJOKEHUS OTHOCHTENBHO BBIOIHEHUS
MPEeJI0KEHHOM 33/1a4u;

BBICTYIIATh C IPE3CHTALMEN PE3YJIBTATOB NIO3HABATEIBHOMN AESTEIBHOCTH, ITOJIyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH NIPU BBINOJIHEHWH XHUMHYECKOIO
HKCHEPUMEHTa, MPAKTUYECKON pabOThl MO HMCCIEIOBAaHMIO CBOWCTB H3y4yaeMbIX BEIECTB,
peainzanuyu y4eOHOro mpoekTa M (pOpMYIMpOBaTH BBIBOJBI IO pe3yJbTaTaM IMPOBEIEHHBIX
MCCIIEIOBAaHUM MTyTEM COTTIaCOBAHMS MO3UIIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OBiageHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU JAefiCTBUSIMM:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYLIECTBIIATH CBOKO IT03HABATENIBHYIO JEATEIbHOCTD,
onpezensis e€ Leau U 3a7a4yd, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh
IpeJularaeéMblii aITOPUTM JCHCTBUN MIPU BBIMOJIHEHUH YU€OHBIX U UCCIIEOBATENILCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3(h(PEeKTUBHBIN CITOCOO MX PEIIeHUs ¢ YUETOM MOTYyYEHUS] HOBBIX 3HAHUI
0 BEILIECTBAX U XMMHUECKUX PEaKLUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIBHOCTHM Ha OCHOBE CaMOaHalIu3a |
CaMOOLICHKHU.



HNPEAMETHBIE PE3YJIBTATBI 11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XWMHYECKOW COCTABIISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, POJI XMMHUHU B TIO3HAHWUU SIBICHUU MPHUPOABI, B (popMHpOBaHUU
MBIIIUICHUSI ¥ KYJbTYPBI JUYHOCTH, €€ (PYHKIIMOHAIIBHOW TPaMOTHOCTH, HEOOXOIMMOM st
pelieHusl MPaKTHUYECKUX 3a7a4 M HKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pOBbIO U MPUPOIHOM CpelIE;

BJIAJICHUE CHUCTEMOM XMUMHYECKUX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOUINE
MOHATHUS (XUMUYECKHI 2JIEMEHT, aTOM, H30TOII, S-, P-, d- SJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISPHBIH OOBEM, BAJIEHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTh, CTETCHBb
OKHCJICHUSI, XUMHUYECKas CBiI3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOpPOIHAs),
KPUCTAJUIMYECKAs] PEIIETKA, TUIBI XUMUYECKUX pEaKUUi, pPacTBOP, OSJIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, AIEKTPOJIMTHYECKAS AUCCOIUALINS, OKUCIUTEIb, BOCCTAHOBUTEh, CKOPOCTh
XUMUYECKON  peaklMM, XHUMHYECKOE€ pPaBHOBECHE); TEOPUU U  3aKOHBI  (TEOpHs
JJIEKTPOJIUTAYECKON Jauccoluanuu, nepuoamueckui 3akoH Jl. WM. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEHIECTB, 3aKOH COXPAHECHUS W MPEBPAILLCHUS SHEPIUU NP XUMUYECKUX
peakusaxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KallUe B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH W CHCTEMHOCTM XWMHYECKHX SBJICHUU,
(akToNOrMuecKre CBeICHUs O CBOMCTBAX, COCTAaBEe, MOMYyYEeHUH U 0€30MTaCHOM UCTIOIb30BAHUN
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JCSITEIHBHOCTH YEIIOBEKA;

chOPMUPOBAHHOCTh ~ YMEHHM  BBISBISITH  XapaKTE€pHbIE  TMPU3HAKH  TOHSTHI,
YCTaHABJIUBATh X B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPHU ONMHUCAHUM
HEOPraHWYECKUX BEILLECTB U UX IPEBPALLCHHUIM;

c(hOpMHUPOBAHHOCTh YMEHHI MCITOJIH30BATh XUMUUYECKYIO CUMBOJIMKY ISl COCTaBICHUS
(dbopMynl BeUIECTB M YpPaBHEHHH XUMHYECKHX DPEaKIMi, CUCTEMATHUYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBMalbHBIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BEHIECTB (YrapHbIi ras,
YIIEKHUCIIbIN ra3, aMMHUaK, raméHas U3BeCTb, HEram€Has U3BECThb, IUThEBas COAA, MUPUT U
ApyrHe);

chOPMUPOBAHHOCTh YMEHHUH ONpENeNsITh BaJCHTHOCTh U CTENEHb OKUCIICHHS
XMMHYECKHUX DSJIEMEHTOB B COCAMHEHUSIX Pa3JIMYHOIO COCTaBa, BHJ XUMHUYECKOW CBS3HU
(KoBasieHTHAas, MOHHAs, METaJUIMYECKasi, BOJOPOAHAs) B COEAMHEHUSX, TUIl KPUCTATUIMUYECKOU



pPEMIETKH KOHKPETHOI'O BeEIllecTBa (aTOMHasl, MOJICKYJsSpHasi, HOHHAas, MeTaJlIndeckKas),
XapakTep Cpebl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COSAMHEHUI;

chOpMUPOBAHHOCTh yYMEHUW YCTAHABIMBATh IPUHAUICKHOCTh HEOPraHMYECKHUX
BEIIECTB T10 UX COCTaBY K ONpPEAeNEHHOMY Kilaccy/Tpymie coeMHeHH (TIPOCThIE BEIIECTBA —
METaJIJIbl U HEMETAJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCHBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICI Tepuoamueckoro 3akona J[. U.
MenzaeneeBa U JEMOHCTPUPOBATb €ro CHCTEMAaTU3HUPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

chOpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh JJICKTPOHHOE CTPOEHHUE AaTOMOB
XUMHAYECKHX 3J1eMeHTOB 1—4 meprooB [lepronndeckoit cucTeMbl XUMHUYECKUX IeMEHTOB /.
W. MennaeneeBa, UCMOIb3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAINY, «IHEPTETHYECKUE
YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB M HUX
COEIMHEHMH o mepuojaM u rpymnmnam [lepuonnyeckoil CuCTEMbl XUMUYECKUX AJ1eMeHTOB /1.
U. Menneneena;

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMUYECKUE
CBOMCTBa HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYeCKMMH BELECTBAMU C TIOMOIIbI0 YpaBHEHMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHMS KIACCU(PUIIMPOBATH XUMHUUECKUE PEAKIIUU 110 Pa3IUYHBIM
MpU3HaKaM (YUCIy M COCTaBy pearupymollux BeUIecTB, TemIoBoMy 3(deKTy peaxuuwu,
U3MEHEHMIO CTENEeHeW OKUCIEHUS DJIEMEHTOB, OOpPAaTUMOCTH  pPEaKLIMH, Y4YacTHIO
KaTaJin3aTopa);

Cc(OPMHPOBAHHOCT YMEHHH COCTaBIATH YPABHEHUS pEAKUUl pa3lIUYHbIX THIIOB,
MIOJTHBIE W COKpAIICHHBIC YpaBHEHHs peakluii MOHHOTO OOMEHA, YUYHWTHIBasl yCJIOBHUs, NPH
KOTOPBIX 3TH PEAKIMU HIIYT 0 KOHILIA;

C(OPMHPOBAHHOCTh YMEHUH TPOBOIUTH PEAKIUH, TTOATBEPKIAIOIINE KadeCTBEHHBIN
COCTaB PA3JIUYHBIX HEOPraHMYECKUX BEIIECTB, PACHO3HABATH ONBITHBIM MYTEM HOHBI,
MIPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHWMYECKHX BEIIECTB;

c(OPMHPOBAHHOCTH yMeHUuH pacKpbIBaTh CYUIHOCTb OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMH TOCPEICTBOM COCTaBJIEHMS DJIEKTPOHHOTO OajlaHca 3THUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuu
OT pa3iIMyHBIX (PAaKTOPOB; XapaKTep CMEIICHUSI XUMHUUECKOTO PABHOBECHS B 3aBUCHUMOCTHU OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);



c(OPMHUPOBAHHOCTh YMEHMI XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIeKaIIHe B
OCHOBE MPOMBIIIICHHOTO TIOJTY4YEHHUS CEPHOUN KMUCIIOTHI, aMMHUAKa, a TaKke COPMHUPOBAHHOCTD
Mpe/icTaBiIeHU 00 OOIIMX HAYYHBIX MPUHIUIAX U KOJOTUYECKUX MpobieMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCICHUS C HCIOJIH30BAaHHUEM IOHSATHS
«MaccoBasi JIOJsSI BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOMICHUH Tra3oB MPU XHUMHUYECKUX
peaxkuusx, Macchl BeIeCTBa WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZJHOTO M3 YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, TEIUIOBOrO 3 dekra peakun Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOPMHUPOBAHHOCTH YMEHHH COOJTIOATh IIPABHJIA ITOJTH30BAHMS XUMHYECKOH ITOCYI0N U
nabopaTopHBIM 000PYIOBaHHEM, a TAK)Ke MpaBUiia OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH
C MHCTPYKIIMSIMH 10 BBIMIOJTHCHHUIO TAOOPATOPHBIX XUMHUYECKHX OITBITOB;

c(OPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBINOJHATH XUMHUYECKUN SKCIIEPUMEHT
(paznmokeHue IepoKcHJa BOAOPOJA B IPUCYTCTBUM KaTalu3aTropa, OMNPEAENICHUE CpPEeJlbl
pacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO HWHAMKATOPA, BIMAHHE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XMMMYECKOH peakluu, peakluud HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cynbhar-, KapOOHAaT- M XJIOPUI-aHMOHBI, HAa KATHOH AaMMOHWUS, peEIIeHHE
SKCIIEPUMEHTAJBHBIX 3a1ad 1o Temam «Meramisl» U «HemeTamisl») B COOTBETCTBUHM C
MpaBWJIaMd TEXHUKH O€30MacHOCTH TpU OOpallleHMH C BellecTBaMU M JabOpaTOpHBIM
0o0opy/oBaHUEM, MPEACTABIATh PE3yJIbTaThl XMMHUECKOIO AKCIEPUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (POpMYIUPOBATH BHIBOABI HAa OCHOBE JTHUX
pe3yibTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKHU aHATH3UPOBATH XUMHUYECKYIO MH(POPMAITHUIO,
MOJTy4aeMyI0 W3 Pa3HbIX HCTOYHUKOB (CpEJCTBA MAacCOBOW KOMMYHHKanuu, VHTEpHET u
APYTHX);

c(OpPMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUia SKOJOTHYECKH IIeJIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM NEATEIHHOCTH B IIENIAX COXPAaHEHUS CBOETO 3/I0POBBS U
OKpPY’Karolllel MPUPOJTHON CpeIbl, OCO3HABATH OITACHOCTh BO3/ICUCTBUS HA KUBBIE OPTraHU3MBI
oTnpeAeNEéHHBIX BEMIECTB, MOHUMAas cMbIch rokasarens [1JIK, mosicHsITh Ha mpuMepax crocoObl
YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPETHOTO BO3/ICUCTBUS HA OPraHU3M YEJI0BEKa;

JUTsE 00YYaIOIIUXCsl ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3[IOPOBBS: YMEHUE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMUIA;



Koppexkunonnble 3a1a4n:

dopmupoBaHne COLIMAIBbHO-HPABCTBEHHOT O MOBEACHUS JIETEM,
00ECTIeYNBAIONIETO YCHEIIHYIO aJanTalyi0 K HOBBIM YCIOBHSIM OOYyYeHHS:
OCO3HAaHHE M3MEHMBIIHUXCS YCIOBUHM, COOCTBEHHBIX HEIOCTATKOB (HEYMEHHE
o0maTbcsi, yMCTBEHHAs NAacCCUBHOCTh, HEYMEHHE CTPOUTh MEXJIMYHOCTHBIC
OTHOIICHHS), Pa3BUTHE MOTPEOHOCTH MPEOAOJIETh UX, Bepa B YCIIEX, OCO3HAHUE
HEOOXO/JMMOCTH  CaMOKOHTpOJIA.  Pa3BUTHE JUYHOCTHBIX  KOMIIOHEHTOB
[103HABATEJIbHOU NEeATEIbHOCTH (aKTHUBHOCT®, CaMOCTOATENbHOCTb,
MIPOU3BOJIBHOCTD), (POPMHUPOBAHUE CAMOCTOSITEIBLHOCTH, THOKOCTH MBIIUICHUS.
@dopMUpOBaHME M  3aKPEIUICHME YMEHMM U  HaBBIKOB  IUIAHUPOBAHMUS
NEeSITeIbHOCTH CAMOKOHTPOJISI, pa3BUTHE YMEHUN BOCIIPUHUMATD U UCIIOJIb30BaTh
nH(pOpPMALIMI0O M3 PAa3HBIX HMCTOYHMKOB B IIENIAX YCIEUIHOTO OCBOCHHS H
OCYILIECTBICHUS Y4eOHO-TIO3HABATENBHON JeATeNbHOCTH. VHIUBUAYyanbHAs
KOPpPEKIMsI HEIOCTAaTKOB B 3aBHUCHUMOCTH OT aKTYaJlbHOI'O YPOBHS PpPa3BUTHS
ydaluxcsi ¥ UX HNOTPEOHOCTH B KOPPEKIUH WHAMBUAYAJIbHBIX OTKJIOHEHUN
(HapymieHuit) B pa3BUTUU (ITOBTOPEHHUE KIIIOYEBBIX ACMEKTOB MPOTPAMMBI IO
mpeaMeTy, oTpaboTKa OCHOBHBIX YMEHUU M HaBBIKOB). OXpaHa M yKperieHUe
COMAaTHUYECKOTO U IICHXOHEBPOJIOTHYECKOTO 310POBBS pebeHka:
MpPEeNyNpexACHUE TMCUXOPU3NUECKUX TEPErpy30K, 3MOIUOHAIbHBIX CpPbHIBOB;
CO3JlaHMe KJIMMaTa JIOTHYecKoro komdopra, obecredeHue MOJI0KHUTEIbHBIX
pe3ynbTaToB BO (DPOHTATBHOM W WHAMBUAYAIbHOH paboTe C ydYaluuMUcs;
¢dusmveckoe 3akanuBaHue. pasputHe (Co3naHue OJIaronpUsATHON COIUATBHOU
cpenbl, KOTOpas 0OecleyrMBaeT COOTBETCTBYIOIEE BO3pacTy peOeHKa,
CTUMYJISIIUIO €r0 TIO3HABATEIbHOU e TEIbHOCTH, KOMMYHUKATHBHBIX (DYHKITHIA
peun, akTUBHOE BO3ACWUCTBHE Ha (POPMHUPOBAHUE OOLICHMHTEIIEKTYAIbHBIX H
o0uie1eaTeNbHOCTHRIX yMEHUH. CHCTEMHBIN pPa3HOCTOPOHHHMM KOHTPOJIb 3a
pa3BUTHEM YYAlllUXCS C TIOMOIIBIO CIEUATNCTOB: KJIACCHBIX PYKOBOJUTENEH,
COLIMAIBHBIX ~ MENaroroB, rmcuxoyioroB. CouuaabHO-TPYAOBAsT  aganTalus
yuyauxcs (pa3BUTHE 3pUTEILHOMOTOPHON KOOpAMHALIMM, TEMIIA IEATEIbHOCTH,
dbopMupoBaHHE  OOLIETPYAOBBIX, OPraHU3alMOHHBIX U  KOHCTPYKTHBHO-
TEXHOJIOTUYECKUX YMEHUN).
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INOYPOYHOE IINTAHUPOBAHUE 11 KJIACC

Ne
/1

Tema ypoka

KonmuectBo yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThI

DNEeKTPOHHBIEC IUPPOBBIE
oOpa3oBaTenbHbIC

pecypcsl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIus
aTOMOB

http://college.ru/himiya/

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
XUMHYECKHX deMeHTOB JI. 1. MeHaeneeBa, uX CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUSI AaTOMOB

http://college.ru/himiya/

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XMMUYECKUX IJIEMEHTOB
Y UX COEMHEHUN IO IpyIIaM U nepuogam. 3JHauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMbI XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa B pa3BUTUH HAYKU

http://college.ru/himiya/

Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHHU3MbI 00pa30BaHUs KOBAJICHTHOH cBsi3u. Bomopoanas
CBS3b

http://college.ru/himiya/

BanentHOCTB. DNleKTpooTpHIIaTEIbHOCT. CTEeHb
OKHcIIeHus. BelecTBa MOJIEKYIISIPHOTO M HEMOJICKYJISIPHOTO
CTpOCHUS

http://college.ru/himiya/

ITonsarue o AUCIICPCHBIX CUCTEMAX. Uctuansie n KOJIJIOUIHBIC
pacTBOpbl. MaccoBast 107151 BELIECTBA B pacTBOpPE
Bxonnas koHTposibHast paboTa

http://college.ru/himiya/

Knaccugukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX
coenuHeHul. ['eHeTHUeCcKas CBA3b HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

http://college.ru/himivya/

Knaccudukanus XuMHUUECKUX peakliuii B HEOPTraHUYECKOM U
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB;
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH NP XUMUYECKUX
peakuusx

http://college.ru/himivya/
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9 Ckopoctb peakiuu. OOpaTuMbIe peakiui. XUMHUECKOS http://college.ru/himiya/
paBHOBeCHE

10 | IpakTuueckas padbota Ne 1. «Bnusiaue pa3iandHbIX (aKTOpOB http://college.ru/himiya/
Ha CKOPOCTh XMMHYECKON PEaKIum»

11 | DnextponuTHyueckas qucconuaius. [losaTue o BogopogHoM http://college.ru/himiya/
nokazarene (pH) pactBopa. Peakuinn nonHoro ooMeHa.
I'maponus opraHuuecKux U HEOPraHUUECKUX BEIICCTB

12 | OxucIuUTEN HO-BOCCTAHOBUTENBHBIC peakiun. [lonarue 06 http://college.ru/himiya/
AJIEKTPOJIM3E PACILJIABOB U PACTBOPOB COJICH

13 | KoHTposnbHas paboTta 1o pazaeny «TeopeTndeckre OCHOBBI http://college.ru/himiya/
XUMHAM

14 | Meraibl, ux nonoxxenue B [lepuonuveckoii cucreme http://college.ru/himiya/
xumu4eckux 3nementoB /1. . MenzeneeBa u 0coOOEHHOCTH
cTpoenust aromoB. O0mme pu3ndeckre CBOUCTBA METAIIIOB

15 | CrutaBel MeTaIIIOB. DIIEKTPOXUMUYECKUN PSJT HATTPSKEHHHA http://college.ru/himiya/
METAJUIOB

16 | XuMudeckne CBOWCTBA BAKHEHITUX METAJUIOB (HATPHUH, http://college.ru/himiya/
KaJIH, KaJIbIIWA, MarHui, aTIOMUHUN) U UX COSAMHEHUIN

17 | XuMudeckne CBOWCTBA XpoMa, MEIA ¥ UX COETMHEHHH http://college.ru/himiya/

18 | XuMuueckre CBOMCTBA IIMHKA, JKeJle3a U UX COeIMHEHHI http://college.ru/himiya/

19 | [IpakTuueckas padota Ne 2. "PenieHne 3KCiepUMEHTATbHBIX http://college.ru/himiya/
3a7a4 mo teMe «MeTtaiuipl»"

20 | Hemeramiel, ux nonoxxenue B [lepuoamueckoii cucreme http://college.ru/himiya/

XUMUYeCKHX anemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB
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21 | ®usnyeckue CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETALIOB | 1 http://college.ru/himiya/
(Ha mpuMepe KUciIoposa, cepsl, hocdopa u yriaeposaa)
22 | XMMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U MX COCTMHCHUI 1 http://college.ru/himiya/
23 | XuMHuecKue CBOMCTBa a30Ta, (pocodpa u ux coeTuHEHUI 1 http://college.ru/himiya/
24 | XuMHUYECKUE CBOMCTBA YIIepoaa, KpEMHUS U UX COeAUHEeHMA | 1 http://college.ru/himiya/
25 | [IpumeHeHNE BaKHEHIIIMX HEMETAIUIOB U UX COCTUHEHUI 1 http://college.ru/himiya/
26 | O0Oo0OueHne 1 cucTeMaTH3alns 3HAHN 110 TEME 1 http://college.ru/himiya/
«HewmeTtasmibly. BerauciaeHust Mo ypaBHCHHSIM XUMHUYECKUX
peaKIuii ¥ TEPMOXUMHUYECKHUE PACUETHI
27 | IIpaktuyeckas pabora Ne 3. «Pemienue skcriepuMeHTanbHbIX | 1
3azna4 no teme "Hemeranist"»
28 | KonrponbHas pabota «MeTaisl 1 HEMETaUTbI» 1
29 | Heopranmueckue u OpraHu4ecKrue KUCIOTHI 1
Heopranuueckue u OpraHndeckue OCHOBaHUS
30 | Amdorepuble Heopranuueckue u opranudeckue coenHenus | 1
I'eHeTnyeckas CBsI3b HEOPraHMYCCKUX M OPraHHYECKUX
BEIIIECTB
31 | Ponb xumuH B 00€CTICYCHUN DKOJIOTHYUECKOM, SJHEpreTHIecKou | 1
U nuieBoit 6€30macHOCTH, Pa3BUTHH MEAUITUHBI
32 | Ilpeacrasienue 06 0OUIMX HAYYHBIX TPUHITHIIAX 1
MIPOMBIIIJICHHOTO MOJTYUEHHS BAXXHEHUIITHX BEIECTB
33 | YenoBek B MUpE BEUIECTB M MaTepUAIOB 1
34 | XuMus v 310pOBBE UEIOBEKA 1
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

TCOp €THYCCKHNE OCHOBbBI XMMHUU

Bnanenue cucremMoil XMUMHMYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONINE  TOHATHS  (XMMHYECKHUH  DJIEMEHT,  aToM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHWTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHCIICHHS, XUMHUECKasi CBS3b, MOIIb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, KpHUCTAIMUECKAs] PEIIETKA, TUIBl XUMHUYECKUX
peaxiuii (OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- u
SHJIOTEPMHUYECKHE, PEAKI[TH HOHHOTO 0OMEHA), PACTBOP, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOIUTHYECKAs IUCCOIMALINS, OKHUCIUTENb,
BOCCT@HOBUTENb, CKOPOCTh XHUMHYECKOM pEaKIMHU, XUMHUYECKOe
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
nuccormanuu, Ilepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(aKTONIOTMUECKHE CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUHM U
0€301acHOM HCITOJIb30BAHUH BKHEHIIINX HEOPTaHWIECKUX BEIIECCTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

CdopmMupoBaHHOCTh YMEHUW BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b HM3YYEHHBIX INOHSITHH, NPUMEHATH COOTBETCTBYIOIIHE
MOHATUA IPU OIHUCAHUHM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILECTB U MX IPEBPALICHUN; BBIABIIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATHSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYUYHBIX IPCIMCTOB

11 kaacce
Koxa
MPOBEPSAEMOro
pe3yJabTara
1

1.1

1.2

1.3

1.4

BJ'Ia}IeHI/Ie OCHOBHBIMHM MC€TOAAaMHW HAYYHOT'O ITO3HAHUA BCIICCTB H
XUMHUYECKUX SBJICHUMN (HaGJIIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIICJ'II/IpOBaHI/IC)

ChopmupoBaHHOCTE YMEHHI ONPEIENATh BAJCHTHOCTh U CTEICHb
OKHCJICHUSI XUMHYECKHX D3JIEMEHTOB B COEJUHEHHUSAX Ppa3JIMYHOTO
cocTaBa, BHJI XHUMHUYECKOW CBSI3M  (KOBaJieHTHasi, HWOHHasi,

MeTaJUTHYecKasi, BOJIOPO/IHAS) B COCTMHEHHSX, TUTT KPUCTAIUTMYECKON




PEIETKY KOHKPETHOIO BEIIECTBA (aTOMHasi, MOJIEKYJISIpHasl, MOHHA,

MeTaJUTH4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep CPebl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COCAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCHPUIIMPOBATH  XHUMHYECKHE
peaKkuuu Mo pa3IMYHbIM MIPU3HAKaM (YHCITY H COCTaBYy pearupyromumx
BEILIECTB, TEIIOBOMY d(QexTy peakuuu, HU3MEHEHHIO CTEHeHeH
OKUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaJnu3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHMH COCTaBJIATH YPAaBHEHMsI peakUuit
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHMS DPEaKLHN
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHSI, MPU KOTOPHIX 3TH PEaAKIUU
UIYyT 10 KOHIA

CdopmupoBaHHOCTH YMEHUM MIPOBOJIUTH peakuuu,
MIOATBEPKIAIOIIHE KAueCTBEHHBIN COCTaB pa3InYHBIX
HEOPraHWYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

NPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

1.10

1.11

CdopmMrpoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  PEAKLUI IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/1E€UCTBUA

(npunnun Jle HlaTtense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

2.2

ChopMHUpOBaHHOCTH YMEHHUN PAaCKPBIBaTh CMBICH [leproandeckoro
3akona .M. MeHnneneeBa  u JEMOHCTPHUPOBATH €ro
CUCTeMATHU3HUPYIOMIYI0, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIT

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE AaTOMOB XMMHYECKHMX DJJeMEHTOB |—4  mepuonoB
[Tepuonuueckon CHUCTEMBI  XHMHYECKHUX  DIIEMEHTOB ..
MeHieneeBa, UCTIONIb3Ys MMOHSITUS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XHMMHUYECKUX 3JIEMEHTOB M HX COCI[I/IHGHI/Iﬁ o nepuoaamM u




rpynmnaM Ilepuogudeckoil cucrteMbl XUMHUYECKUX 3ieMeHTOB J[.H.

Menneneena

2.3

2.4

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, TIOATBEPKIATh CYIIECTBOBAHNE TCHETHUECKOM CBA3N MEXKILY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTH YMEHHMH yCTaHAaBIMBATh IMPUHAICHKHOCTD
HEOpPraHUYECKUX BEIIECTB 10 UX COCTAaBY K ONPEIEIEHHOMY KJIacCy
(rpymme) coequHeHui (MPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHMH, KUCJIOTHI, an)OTepHLIe TUAPOKCHUADBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BaTh XMMUYECKYIO0 CUMBOJIUKY
JUI COCTaBJIeHUS (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakmwii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHWYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEHIECTB  Pa3IUIHBIX
KJIACCOB, MTOJATBEPIKIATh CYIIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPTraHWYECKUMU  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpPUMEHT (pa3siokeHHEe NepoKcHIa BOJAOpoJa B
MIPUCYTCTBUH KaTaJIN3aTopa, ONPEeNICHIE CPE/Ibl PACTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCAIBHOIO WHIUKATOpA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKluu Ha CyabdaT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, Ha KATUOH aMMOHHUS, pElIEHHE HKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metael» U «HemeTanisl») B COOTBETCTBUU € MPaBUIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BEIIeCTBAMU MU
na0opaTOpHBIM ~ O00OpYJIOBAaHMEM;  NPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO OJKCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOLIMX peakuuil U (OpMyJIUpOBaTh BHIBOJbl Ha OCHOBE

OTUX PCIYJILTATOB

2.8

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBUia IOJTH30BAHHUS

XUMHAYECKOH ToCcy0oi U 1abopaTOpPHBIM OO0OPYIOBAHUEM, a TAKXKe




IpaBujia 06pameHI/151 C BCIICCTBAMU B COOTBCTCTBUU C UHCTPYKIIUAMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE  YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBILUICHHOIO ITOJIYYEHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTh MPEACTABICHUI 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMUpPOBAHHOCTH MPEACTABICHUI 0 XMMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJM XHMHH B TO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHATHHOW TI'PaMOTHOCTH, HEOOXOIMMOW IS
pelieHusT TPaKTUYECKUX 3a7ad U OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbBIO U HpHpOI[HOﬁ cpeac

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIio, MoaydaeMyr0 M3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHMKAIIUH, ceTh VIHTEpHET U JpyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUiIa 3KOJOTMYECKH
1enecoo0pa3Horo MoOBEAEHUS! B ObITY U TPYAOBOW JESITENBHOCTH B
LEJIAX COXPAHEHHs CBOETO 3[0POBbS U OKpYKAIOLIeW MPUPOJHOMN

cpebl

3.4

3.5

Oco3HaBaThb OMNAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcn mokazarens [IJIK,
MOSICHATH HA IPUMEPAX CIOCOOBI YMEHBILIEHHS ¥ IPEAOTBPAILCHUS UX

BpPCIHOTO BOS}IGﬁCTBHﬂ Ha OpraHuv3M 4€JIOBCKa

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
WCIIOJIb30BAaHUEM TOHSTHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
O0BEMHBIX OTHOIIEHUN Ta30B MPH XUMHUYECKHX pPEAKIHIX, MacChl
BelIeCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IMPCBPAILICHUA U COXPAHCHHUA SHCPTIHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA 11 KJIACC

Kon
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

XuMudecKkui anemMeHT. AToM. Sapo aroma, H30TOMBI. DJIEKTPOHHAS 000JIOYKA.
DHepreTUyYecKre YpoBHH, OyPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacnpeaesieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

1.2

[Iepuonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. CBsi3b IEpHOANYECKOrO 3aK0HA U [leproanueckoil cucteMsl
Xxummuueckux anemeHToB .M. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XHMMHYECKUX D3JEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEIIECTB 10 IPyNIaM U MEPUOJIAM.

3HaueHHuE NepruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

CTtpoeHue BellecTBa. XHUMHYECKash CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBajJICHTHasl HETOJSApHAs W TMOJsApHass, WOHHAs, MeTauimueckas). HoHbI:
KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHUSl KOBAJICHTHOW XMMHYECKOM

CBs3M (OOMEHHBIN U JOHOPHO-aKIEeNTOpHbIN). BonoponHas cBs3b

1.4

BanentHOCTb. DneKTpoOTpULIaTeNbHOCTh. CTENEeHb OKUCIICHUS

1.5

BeecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUMA KpUCTANIMUecKod pewmeéTku. lloHsTHe o0 aucnepcHbIX
cucreMax. VIcTuHHBIE U KOJUTOUIHBIE pacTBOPHL. MaccoBasi J10Jisi BEIeCTBa B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHHM. Homenkiarypa

HCOPTaHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHWYECKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPaHEHHS] MACChl BELIECTB,

3aKOH COXpaHCHUA U NNPCBpAIICHUSA SHCPIUU IPU XUMHUYCCKUX PCAKIUAX
CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTD OT Pa3JINIHBIX (baKTOpOB

OOpatumbie peaknuu. XUMHUYECKoe paBHOBecue. DaKTOpHI, BIUAIOIIME Ha
COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense
DnexTponuTtrueckas auccouuanus. CunpHble U ciadble dMekTponuThl. Cpena

BOJHBIX PACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IIeaouyHas. Peakiuun

HOHHOTO 0OMeEHa

1.11

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknuun

Heoprannueckas xumus




2.1

2.2

Hewmeranner. [Tonoxenne HemetamwioB B [leproanueckoii cucreMe XMMUYECKIX
anemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTPOEHHsI aTOMOB. PU3NUECKue
CBOWCTBAa HEMETAJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpEe KHUCIOpOJa,
cepsl, hochopa u yriiepoaa)

XUMHUYECKUE CBOWCTBA BAXXHEWUIIMX HEMETAUIOB (TAJOT€HOB, CEphl, a30Ta,
dochopa, yraepoga W KpPEeMHHsA) M HUX COCIMHEHHH  (OKCHJIOB,
KHUCJIOPOJICO/IEP)KALMX KUCIIOT, BOJOPOAHBIX coeauHeHuit). [IpumeHnenue

BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUIN

2.3

2.4

Meramnsl. [lonoxxenne meraiioB B Ilepuonnyeckoil CUCTEME XUMHUYECKHX
anemenToB /I.M1. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue puznyeckue cBoiicTsa MetayioB. CIijiaBbl METAILIOB.

DNEKTPOXUMHUUECKUH Pl HAIPSHKEHUH METaIJIOB
XHWMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KaldWi, KaJIbIIHM,
MarHui, aJfOMUHUH, IIUHK, XPOM, XKeJIe30, MeJlb) U UX coenuHenuit. OO0me

CIIOCOOBI TIOYyYeHUS METAJUIOB. [[pMeHeHNEe METAJUIOB B OBITY M TEXHHKE

2.5

I'enernueckas cBsI3b HEOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMIHbIM

Ki1aCcCaM

XUMHS U )KU3Hb

3.1

3.2

3.3

Ponp xumum B oOecniedeHUM HKOJOTUYECKOHN, IHEPTreTUYECKONW W THUINEBON
0e30MacHOCTH, Pa3BUTHH MEAUIHUHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUS

BCIICCTB U XUMHNYCCKHNX peaKI_II/Iﬁ

[TpencraBienust 00 00X HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO MOy4eHUs
BOKHEHIINX BEHIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BaKHEUIINE
CTPOUTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MAaTepUAIIbl, KPACKHU, CTEKJIO,
KepamMuKa, MaTepUalibl I JJIEKTPOHUKH, HAHOMATEPHAJbl, OPraHUYECKUE U
MUHEpATbHBIC yI0OpEHUS

XuMHUs U 3I0pOBbE YEJNOBEKAa: MpaBUJia HCIIOJb30BAaHUS JIEKAPCTBEHHBIX

npemnaparos, IpaBHJIa 0€30IMaCHOT0 HCIIOJIb30BaHUS npemnapaTroB OBITOBOM

XHUMHHU B HOBC@)IHGBHOﬁ KHU3HU

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
0.C.TABPUEJISIH N.T.OCTPOYMOB C.A.CJIAJIKOB XUMUH 11 BABOBBI YPOBEHD

MOCKBA ITPOCBEHIEHUE 2023 I'O/],

METOANUYECKHUE MATEPUAJIBI JUISA YYUTEJIS
0.C.TABPUEJISIH U.T.OCTPOYMOB C.A.CJIAJIKOB XMMUS 11 BA30BBIIl YPOBEHb

MOCKBA IMTPOCBEHIEHUE 2023 T'OJ]




IMAPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET HTTP
///[HIM.1SEPTEMBER.RU/
http://chemistry.narod.ru/ http://college.ru/himiya/ ttp://school-sector.relarn.ru/nsm / (Xumus

JUTSI BCEeX: MIUTFOCTPUPOBAHHBIC MATEPHAJIBI [0 OOIICH, OPraHMYECKON U HEOPraHMYECKON XUMUH)
Caiimol

1. Mynerumenuiiaeie (ungpoBsie) oOpasoBaTenbHble pecypehl  Lludpobie n
3IIEKTPOHHBIE 00pa30BaTEILHBIE PECYPCHI

www.festival. 1 september.ru @ectrBans megarorndeckux uae «OTKPHITHII YPOK» WWW.
Pedsovet.ru Ypoxu, koHcIeKTsl www/it-n.ru «CeTh TBOpUYECKHX yuuTenein» www. edu —
«Poccwuiickoe obpazoBanne» DenepanpHblil moptan OO0pa3oBaTeNbHBIE PECYPCH ceTH MIHTepHeT:

— http://www.dutum.narod.ru/element/elem00.htm (Pacckazbr 00 2;meMeHTax)

— http://www.hemi.nsu.ru/ (OcHOBBI XUMHH. DJIEKTPOHHBIN YIEOHNK)

— http://yaroslaw.narod.ru/ (Kucmopoaconepskariye opraHndeckiue CoeInHEHMS )
— http://www.himhelp.ru/ (ITonHsI# Kypc Xumum)

— http://chemi.org.ru/ (Y4eOHHK XUMUN)

— http://home.uic.tula.ru/~zanchen/ (3annmaTenbHas XuMus)

— http://hemi.wallst.ru/ (Xumusa.O0pa3oBaTenbHBIN CAUT IS MIKOJIHHUKOB)

— http://chemistry.narod.ru/ (Mup xumumn)

— http://www.alhimikov.net/ (ITone3nas uadopmManys o XUMHUH)

— http://www.alhimik.ru/ (AJIXMMHUK)

— http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 Xumuu)
— http://www.hemi.nsu.ru (OCHOBBI XUMHUH: 00Pa30BaTEIbHBIN CAUT AJIS LIKOJIBHUKOB U CTYIEHTOB)

— http://www.chemistry.ru (Xumusi B OTKPBITOM KOJUIEIDKE)

— http://webelements.narod.ru (WebElements: oHnaiiH-cClipaBOYHHK XMMUYECKHUX DJIEMEHTOB)
— http://belok-s.narod.ru (benok 1 Bce 0 HEM B OUOJIOTHU ¥ XUMUH )

— http://maratakm.narod.ru (BuptyansHas xuMudeckast IIKoJIa)

— http://all-met.narod.ru (3aHuMaTenpHas XUMUS: BCE O METaJIaX )

— http://chem.km.ru (Mup xumumn)
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