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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanum», TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yuyeOHOro mpenMmera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoi
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3ydbTaTOB OOy4eHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peamusyercss XuMHUYecKoe o0Opa3oBaHHE
oOydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera  «XuMUs», COJEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KHU3HM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT 0CoOyi0 poiib B
COBPEMEHHOW IUBWIN3AIIMK, B CO3JaHUU HOBOI 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaKk O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE NMOHUMAaHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJTOTHUECKON 0€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as M HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 00IIer XUMHUH) U
oprann4yecko xumuur. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOr0 TIOJIXO/la K U3YYCHHIO Yy4eOHOTro Marepuasa u o0ycloBJIeHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpENeIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHMX M  DIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuW BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH I[OJy4arOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIET0 0Opa3oBaHMs MEpPBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl MPEJOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aWMOCBSI3M XUMHU C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  ypPOBHS  W3Y4YEHHS  OPHEHTUPOBAHO  Ha
dopMupoBaHue y 00Yy4aroOlMXCs MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTb MPUPOAHBIX SBJIEHUW IYTEM OSKCIIEpUMEHTa U
pEelIeHHs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCHUTAHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBUM, HMEIONMX 0a30BO€ 3HAUEHUE JUIS
pa3IUYHBIX BHJIOB JEATEIBHOCTH: pEUIeHUs MpoOjeM, IIOMCKa, aHalIn3a U
00paboTku MHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILIErO
o0pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUYECKON
JESATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW N3y4YEHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIENISAMH HM3Y4YEeHHs IMpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX pEaKluid, HEOOXOAUMBIX Mg NPUOOpeTeHuUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojjaBaHud  XUMUM B OoJblIed  cTermeHW OTHAETCsS  MpEeAroYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepX)aHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEATbHOUN KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pU U3yYeHUH HpeaMmeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBLHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a U 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKkXKe I OLEHKUM C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
HAyYHO-TIOMYJISAPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NMPHU IUIAHUPOBAHWU W TIPOBEICHUH XHMHYECKOTO
IKCTIEPUMEHTA;

BOCIIMTaHUE Yy oOOydJammuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHWMHH, €€ BAXKHOH pONHM B PEIICHUH TJIOOATBHBIX TPOOIIEM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIICHHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TAaKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW JJIA TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yuebGHoMm mmaHe cpemHero oOmiero oOpa3oBaHUS MpPEIMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEEHHBIX ISl U3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J04Ka. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepUOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xumuueckux aneMmeHToB J[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TepHOaM.
3HaYeHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBS3U
(xoBaJICHTHAsl HEMOJSPHAs W TOJSpHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M  JTIOHOPHO-
akienTopHeiii). Bomopoanas cBs3b. BajneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PELIETKH.

[lIonaTne o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Homenxkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMHUYECKHMX — PEakIHd B
HEOPraHUYECKON M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHHsS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakropoB. OOpaTuMble
peakunr. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [laTtense.

DnekTpoauTndeckas aucconuanus. CHIbHBIE U ca0bie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
nemMoHcTpauus Tabnun «llepuoauyeckas cuctema XuMuyeckux sneMeHtoB [[. .
MenneneeBay, U3ydeHUE MOJENEd KPUCTAJUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPE/Ibl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpA, pEaKkUMH HOHHOTO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHrnle 3agaun.

Pacu€éTtei 1O ypaBHEHMSIM XMMHUYECKHX pEaKklUuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3NYECKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHST HEMETA/UIOB (Ha MpUMEpE
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOTE€HOB, CEphI, a30Ta,
docthopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHU ).

[IprmMeHeHne BaXKHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne meramuioB B llepuonnyeckoit cucrteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JI0UYEK
aToMOB MetasuioB. O6mme gusnyeckue cBoiicTBa MeTamwioB. CIjlaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPWM, Kalul, KaJbIUH,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKE€JI€30, ME/Ib) U UX COCAUHCHUI.

OO6mme crocoObl MOTy4YeHUs] METauioB. [IpuMeHeHHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIHCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaumn.

Pacué€ter maccel BemecTBa Wi 00BbEMaA Ta30B MO HM3BECTHOMY KOJIWYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
13 BEIIECTB UMEET MTPUMECH.



XuUMHUS U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTMYECKOW, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs BJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yIn00peHus.

XUMHSL U 3J0pOBbE YEJIOBEKA: IIPABUJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 MCIOJIL30BaHUS MPEnapaToB ObLITOBOM XUMUU
B MIOBCEJIHEBHOU KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzainus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3ydYeHHH  OOImed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIOJb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJISl OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUs, MEePUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Marepus, SJHEPrusi, Macca, aToM, JJIEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUIM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI U CAUHUIIBI HX
U3MEPEHHUS], CKOPOCTb.

buonorusi: knerka, opraHu3M, SKocHcCTema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPIUsi, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMEeTHbIM M MpeaAMeTHhIM). HaydHOo-MeToauyeckoil OCHOBOWM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTHUYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAy4YHOMY HAcCJEeIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YNOTpeOnIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYPEHU );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATbHON TpPaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU 11€J1eCO00pa3HOr0 OTHOUIEHUSI K MPUPOJAE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUSI JIOCTHIXKEHUM XUMHUHU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUHM I1E€JIO0CTHOTO
MpeACTaBIeHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU IS  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIC€HHOCTH W BaXHOM pOJIM B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHUH YCIOBHUI
VCHEIIHOTO TPyJa H OKOJOTHMYECKH KOMQPOPTHOM JKM3HU KaXKIOTO UIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsAX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax nmpodeccuoHaIbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS bopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPa’KaroIIre
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIUu(PUKY METOJ0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUs, SIBJIICHUE,
poliecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIEAOBaHNE, HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

yYHUBEpCaJbHbIE YUeOHBbIC NeHCTBUS (IMO3HABaTENbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTD o0yyJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCJIbHBIMH, KOMMYHUKATUBHBIMH W PETYJISATUBHBIMHU
JNICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJbHLIMH
JeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh LENH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl W KPUTEPUU UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TTOCTABICHHBIMH IEISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MTPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMMOHATHM M YCTAHABIWMBATH WX B3aWMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIACCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HcCIe0BaTEIbCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAYYHOI'O MO3HAHUS BEHIECTB U XMMHUYECKUX
pEaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (popmMynupoBaTh
0000111eHNST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ad, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpKaHHUS, CIPAaBOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHamu3upoBaTh WH(POPMAIIMIO PA3IUYHBIX BHIOB U (HOPM
MPEJICTABIEHNS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMeHl pe3yJbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MyTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHHUsSI © 0OOMEHA MHEHUSIMH.

OBi1aleHUe YHUBEPCAJTbHBIMH PEeryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss e€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IpeJlaraéMblii  alllTOPUTM JEHCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYEHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOCHHSI Kypca «OOIiass M HeopraHu4ecKas
XUMHS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBCHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /IS PEIICHUs TPAKTUUYECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUSA (XUMHUUYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peméTka,
TUTIBI  XUMUYECKUX  pEeakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAsT JIUCCOLMALMUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKINHM, XUMHUYECKOE PAaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsl
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuil 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpPAIICHUS] SHEPTUU
Py XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BbIK XUMHUH,
MHUPOBO33PCHUYECKHE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOrMuecKHue CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJIYYeHUH U 0€30MacCHOM HCIOJb30BAHUH BaKHEHUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
ONMMCAaHUN HEOPTAHMYECKUX BEIIECTB U UX MIPEBPAIICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyd BEIIECTB M  YpaBHEHUW XHMMHUUYECKHX  pEaKIHi,
cucrematuueckyto HomeHkinatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil Ta3, YIIEKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/NA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOIHAS) B COCTUHEHUSX, TUII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBy K ONpPENEIEHHOMY KJaccy/Tpymrme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOTHI, aM(OTEepHbIE THIPOKCHUIBI, COJIH);



c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOANYECKOrO 3akoHa /1.
W. MeHnaeneeBa u 1€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIUY;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKHX DJJeMEHTOB 1—4 mnepuonoB llepuonnueckoil CUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHnneneeBa, Mcnonb3ysd MHOHATUSA «S-, p-, d-
AIEKTPOHHBIE opouTaN, «QHEPreTUYECKHE YPOBHU», OOBSACHATH
3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XMMHMUYECKUX JJIEMEHTOB U UX COCIWHECHHI
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMUYECKUX deMeHToB /I, H.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHMYECKUMH
BEILECTBAMU C NTOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCCU(UUMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pEarupyrolluX BELIECTB, TEIJIOBOMY
sbdexTy peaknuu, U3MEHEHUIO CTENEHEH OKHUCIICHMS 3JIEMEHTOB, OOpaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJISITH YpPaBHEHUS PEaKIUi pPa3IHMUHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(OpPMHPOBAHHOCT, yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPaClO3HABaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMM  PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKIUI MOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OallaHca
3TUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle latense);

cOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUYECKHE IPOIIECCHI,
JeXanme B OCHOBE INPOMBIIUICHHOTO ITOJYYEHHsI CEpHOM KHCJIOTHI, aMMHakKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOLIMX HAyYHBIX MPUHIMIAX H
HKOJIOTMYECKUX MPOOJIEMax XUMHUECKOI0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCIEHHUS C HCIOIb30BAaHUEM
MOHATHUSL «MAcCOBasl JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IIPU XUMHYECKUX PEAKIMSIX, MAcChl BEIIECTBA MM 00bEMA ra30B MO MU3BECTHOMY
KOJMYECTBY BEUIECTBA, Macce WM OOBEMY OJHOIO M3 Y4acTBYIOUIUMX B PEeakUUU



BEILIECTB, TEIJIOBOTO 3(P¢eKkTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPaBUIa MOJIH30BAHUS XUMUYECKOU
MOoCy/iol U J1TabopaTOpHBIM O0OpYAOBaHUEM, a TaKXe MpaBWia OOpalieHUs C
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpPEAECICHUE CpEeIbl pPAacCTBOPOB BEIIECTB C IMOMOLIBID YHHBEPCAIBHOTO
WHJUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha Cyib(dar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Mertamiel» U «Hemeramiabsl») B COOTBETCTBUM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTH TIpU OOpaIlleHHWH C BEIIeCTBAaMU U JJaOOPaTOPHBIM 00OpPYAOBAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OJKCIepuMeHTa B ¢GopMe 3alucH
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u (OpMyIUpOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
UHPOpMAIIMIO, TIOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  coOJNOAaTh  TMpaBWjia  AKOJOTHYECKU
IEJIECO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILCHHS X BPEAHOTO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKA;

JUist 0Oy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL  CIENBIX W CIa0OBUIANIUX OOYyYaloUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadeHui JI. Bpaiing mis 3anmucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Konrtpousbubie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypest
Paznea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenue atomoB. [leproanueckuil 3aK0H
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB 1. 1. MenneneeBa
12 Crpoenue BeniectBa. MHOToOOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmerannbl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX )
BEILIECTB
Hroro no pasgeny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE



11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYEeCKuX 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMHudeckux 3ementoB /(.M. Mennaeneesa B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pactsopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJiei

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCcTEMAaTU3aLUs 3HAHUI IO




Tteme «Hemeramiey. Beruncinenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIULINHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus,11 kiaacc/60a3oBbiii yposenb/O.C.I'abpuensn, U.I'.OcTpoymos,

C.A.Caaaxkos/ Mocksa/ "IIpocsemienne' 2023

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MeTtoanyeckue peKOMeHIaluu

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

nop
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