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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpEIeIeHHIO
oO1mielt crpaTteruy 00y4deHus, BOCIUTaAHUS U Pa3BUTHUSI O0YUYaOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
koHuentyanbHble noioxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyueHUs U TpPeOOBAaHUHA K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SIBISETCS HEOThEMIIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM STallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUsl. OTH LIEHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbl
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumudeckoe 00Opa3oBaHHe
oOyyJaromuxcsi Ha YpOBHE CpeHero o01iero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XUMHsSD), COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKd HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATbHOM XU3HU OOIIECTBa, a TaKXe C YYETOM
oOlMX 1efaeld MW MPUHLUIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XHUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIPaeT 0coOyrO posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIbI U YelloBeKa, KOoTopoe (OopMUpYETCs B XMMHHU Ha OCHOBE MOHUMAaHMS
BEIIIECTBEHHOT'O COCTAaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOHN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBHUEM YCIEITHOTO
TpyJAa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XMMHUs Kak Hayka
CO3MJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBHM ¢ OOHIMMH TEISIMU M TPUHIMIAMU CPEIHETO OOIIeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» chopmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YEeHHIO Y4ueOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NpPEACTaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOIOB /10 CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTaBICHUS] O XUMUYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lox HOBBIM yTrIOM 3peHHsT B TpeaAMeTe «XUMHUsS» 0a30BOTO ypOBHS
paccMaTpHUBAETCSl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OO0MIEro 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSI TPEAOCTaBISAETCI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnoiHsercs B kKypcax 10 m 11 kiaccos
AJIIEMEHTaMH  COJIEP’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUA U MPUKIATIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacCKpBIBAIOT €€ pOjb B IMO3HABATEIHHOW W TPAKTHIECKOU
JESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K TMPOIECCY
TBOpUYECTBA B O0JACTH TECOPUU U MPAKTUUYECKUX MPHIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh MH(POPMAIIUIO |
OPUMEHSATh €€ NJis TIOTIOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyaIbHBIX H
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI JISI TTOHUMAHHUS
bunocodhckux HAEH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBICHUNW MyTEM OSKCIEPUMEHTa W
pelIeHHs] TPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTUYECKUX MPOOIeM, a
Takke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmmane pemieHuss 3agad  BOCIWTAHUS, Pa3BUTHS W CONUATU3AINH
OOy4JaromuXCcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K ONPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE s
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUS MpoOjeM, IOUCKA, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIE0BATENIbCKON JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpakTuke mnpemomaBaHWsS XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs MpeaMeTa HamlpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHHUS] TaKOW MOJAXO0J K OMpPENEJCHUIO Ieiell H3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHO AaHHOM TOYKE 3pPEHUs TJIABHBIMM LEISIMH M3Y4YEHUS NpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW Kak BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHME M IIOHUMAHUE CYUIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
VX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUIN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX Uil MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUUYECKHX SIBICHHH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U IMOBCEHEBHOM KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, copepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
[peIMETa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CcpefHero odimiero oOpa3zoBanusa. CerogaHs B
NpernojJaBaHu  XUMHM B OoJiblIeH  CTENMeHW OTHAETCS  IPEeArnoYTeHHe
MPAaKTUYECKOH KOMIIOHEHTE COJAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliu, BIaJCIOLIET0 He
HA0OpOM 3HaHUU, a (QPYHKIUMOHAIBHOMW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSMHU aKTUBHOT'O MOJIyYEHHS 3HAHUW U NPUMEHEHUS UX B PEabHOW KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBi3m ¢ 3THM npU U3ydeHUH NpeaMera «XHUMUsS» JOMUHHPYIOLIEe
3HaYEHHE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajantanus 0O0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY IPHUHSATHIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHCHUEM;

dopMmupoBaHHEe y OOyYaroIMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIMI), HMMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHUJOB
JeSATEeILHOCTH: pelIeHus MpoOJeM, MOUcKa, aHanu3a u o0paboTku HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] ONbITa JAESITENBHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHH, a TakXKe€ U1 OLEHKH C ITO3HMIMUHI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA U aHaiu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0IaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XUMHUM, €€ BaXXHOW POJU B PEIICHUM TIJI00abHBIX MPOOIeM
palMOHAILHOTO MPUPOOTOJIb30BAHMS, TTOTIOJIHEHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeXHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyebnoMm mmane cpemHero oOmiero oOpa3oBaHUS MpPeaMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBeHHO-HAYyYHbIE
IPEAMETHI».

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBaHus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezeno).

Ha uzyuenue xumuu B 20262027 yuyeOHOM TOly COTJIACHO YYEOHOMY ILIaHy
u kajgeHaapuomy rpapuky MAOVY «lllkoma Ne 85» B 11 «A»  Kkiacce
orBoauTcs 35 vacoB, B 11 «b» kimacce -31 gac (u3 pacuéra 1 yac B Hemento, C
y4E€TOM MPa3THUYHBIX JTHEH).



COAEPKXAHUE OBYUYEHUA
11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHMH

XumMu4eckuil 3ieMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000JI0uKa. DHEpPreTuYecKre ypoBHU, TOJYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUsl JIEKTPOHOB MO OpOUTAsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ileprnonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprmoamdeckoil CUCTEMBbI
xuMuueckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXXHBIX BEIIECTB IO TPYyINaM M TEpUOaM.
3HaYeHuE NMEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKAass CBSI3b. BHIBI XUMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TMOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJIEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuentopHsil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJISApPHOIO U HEMOJICKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUYECKON PEIIETKU.

ITonsitue o aucnepcHbx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxkanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETHMYEeCKas CBA3b HEOPraHUYECKHUX BEILECTB,
MPUHAIJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peaknusa.  Kiaccudukanus  XMMHYECKMX — pPEakWid B
HEOPraHUYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHUsS MAacChl BEIECTB,
3aKOH COXPaHEHMS U MPEBPALICHUS SHEPTUN TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuanus. CHuibHbIE U cadble 371eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIUY.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
neMoHcTpanus Tabnun «llepuonnueckas cuctema xumudeckux snementon . U.



MenpeneeBay, u3ydeHHe MOJCNCH KPHUCTAUIMYECKUX PEHIETOK, HAOIIOJCHHUE H
ONKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIa
BOJIOPOJia B MPUCYTCTBUU KaTajau3aTopa, ONpe/eieHrne Cpeibl paCTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOrO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiausiHue pa3nuyHbiX PakTOpoB HA CKOPOCTh
XUMUYECKOUN pEaAKLIUM.

PacuétHrle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM UHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETBHI C HUCIIOJIB30BAHUEM IOHSATHUSI «MAacCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilonoxxenme HemeramnoB B llepuogumueckont  cucreme
xumuuyeckux snementoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocdhopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJCOIEPKAIIUX KACIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. [lonoxenne meramioB B [leproanyeckoil cUCTEME XMMHUYECKHUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MeTtasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJJIOB.
DIIEKTPOXUMHUYECKUI PSJ HAMIPSIKEHU METAJIOB.

XUMUYECKHE CBOWCTBA BAKHEHIIUX METAIIOB (HATPUM, Kaluid, KaJblIHM,
MarHui, aJlOMUHHH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl nmomydeHus: MetauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBpalllCHUN:
M3y4YeHUE KOJUIEKINH «MeTamibl U CIiaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHUJIA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIEC PEAKIIUU HAa KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BeliecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIUX B PEAKI[MU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIU OJTHO
13 BEUIECTB UMEET MIPUMECH.



XuMHS ¥ KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUU MEAUIMHBL. [loHSATHE O HAay4yHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJIy4YE€HUs BaXKHEUIIUX BEILIECTB.

YenoBek B MHUPE BEHIECTB M MAaTEPUAIOB: BaXHEHIIME CTPOUTEIIbHBIC
MaTrepuaiabl, KOHCTPYKIHOHHBIE MATEpHUabl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepuaibl s JIEKTPOHUKHA, HAHOMAaTEpUallbl, OPraHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMuUs U 3I0pPOBbE YEJIOBEKA: MpPABUJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€300aCHOrO MCIOJIb30BAaHUS MPENnapaToB OBITOBOM XUMHH
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MEXNpEAMETHBIX CBA3€H MOpU  HU3yYeHUHM oOOmed o
HEOpPraHW4YeCKOW XUMUHU B 11 Kiacce OCyIIECTBISAECTCS 4epe3 MCHOJIb30BAHUE KAK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSATUH, SBISTFOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALHUs, MEePUOJUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusuka: MaTepusi, SJHEPrUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (DU3MUECKUE BEJIIMYMHBI U €IUHULBI X
U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, 9KocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAeMbI€, TOILIUBO,
pecypchl.

TexHonorus: XMMHUUYECKasi MPOMBIIUIEHHOCTb, METAJLUIYPIrus, IPOU3BOIACTBO
CTPOUTENIBHBIX MAaTEPUATIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOACTBO, IHIIEBAS
IPOMBIIUIEHHOCTh,  (papMalieBTHYECKass  MPOMBILUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IMpenaparoB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAsS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M HOpeaMeTHbIM). HaydHo-meroanueckoil OCHOBOM  JUIs
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4K€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHs IpeaMera «XUMUS»  OTpa)xkaroT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3/JaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPAKTUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTIKEHUNW XUMHH  JIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU KaK HAayKH, OCO3HAaHHMS €& pOoJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa30OBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMeTHbIE pe3yJIbTaThl OCBOSHHUS y4eOHOTO mpeaMera «XUMHUsS» Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble 1 (OpMUPOBaHHS ~ MHUPOBO33PEHUS  OOYyYArOIIUXCS
MEXKIUCIUTUTMHAPHBIE (MEXITPEIMETHBIC) OOIICHAYYHbBIC MMOHSATHUS, OTPaXKAIOIIHIC
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa H CIEeOIU(PUKY METOIOB TO3HAHUS,
WCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPTHUS, SIBJICHHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIie0BaHNe, HAOTIOACHHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yYHUBEpCalIbHbIC Y4eOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (yHKUIHMOHAIBHOU
IPaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHbIE ydeOHbIE
JICHCTBUSA B IIO3HABATEIIBHON M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHsle pe3yiabTaTbl OTPa)XKarOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4e€OHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSAMMU.

OBiaaenue YHHBEpPCaJIbHBIMH y4eOHBIMH NO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JOru4YecKme JaeicTBUS:

CaMOCTOATENBHO  (QOpPMYJNHMpPOBAaTH M aAKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHKEHHSI, COOTHOCUTD PE3YJITATHI ACATEIBHOCTH C IOCTABICHHBIMA LIETSIMU;



MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUN MPUEMBI JJOTMUYECKOTO MBIILUICHHUS —
BBIJICATh XAPAKTEPHbIE NMPU3HAKU MOHSITUN M YCTAHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUA W KPUTEPUH IS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJEHHS (MHIYKTUBHBIE, JI€yKTHUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPHUBAEMBIX
SABJICHUSAX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITh B MPOLIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, IPEOOPA30BBIBATH MOJICTHHBIC MPECTABICHUS — XUMUYECKHMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYeckas (opMmysa, YpaBHEHHE XHUMHUYECKOM
peakiuu — TPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3aj1ad,
MPUMEHSTh HA3BAaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE 1eCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XHUMHUYECKHUX
pEeaKInii;

(GbopMyIUpPOBATH MEJIN U 3a/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYIMpPOBAaHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJIETh HABBIKAMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
MpoIiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBaTh
00001IEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJIITh OOOCHOBAHHBINA OTYET O MPOACIIaHHON paboTE;

npuoOpeTaTh OMNBIT YYEHWYECKOHW UCCIEeNOBATEIbCKOW W MPOEKTHOM
JEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO PpPa3IMYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HMCTOYHHMKAX WHPOpMaUuu (HAYy4YHO-
MOMyJIsIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIEpkKaHHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MaTepHETa), aHanM3upoBaTh WHOOPMAIUIO PA3UYHBIX BUIOB U (hopm
MpEACTABIICHUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTH;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusndyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWaAeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I1O3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas MW HeopraHuyeckas
XUMUS» OTPAKAKOT:

C(OPMUPOBAHHOCTh  MPEICTABIEHUN: O XMMHMYECKOH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, POJM XUMHUHM B TO3HAHUM SIBJICHHUM
OpupoAsl, B  (OPMUPOBAHMM MBIIUIEHUS W KYJbTypbl JIMYHOCTH, €€



(GYyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHHs] MPAKTUYECKUX 3314
U 9KOJOrM4eCKH OOOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHNE  CUCTEMOM  XMUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloUIUe TMOHATUS (XUMUYECKHM 3J€MeHT, aToM, H30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTD, CTENEHDb OKHCIICHUS, XUMUYECKAsI CBS3b
(KoBajyieHTHasi, MOHHAsI, METAJIMYECKas, BOJOPOIHAs ), KPUCTAJUIMYECKAs PelIETKa,
THANBl ~XUMHUYECKUX  PEAKLUUH, PaCTBOP, DJIEKTPOJHUTHI, HEIIEKTPOJIMUTHI,
NIEKTPOJIUTHYECKAs JUCCOLMALINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaKkuu, XUMHYECKOE PAaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON aucconuannu, nepuoanuecknii 3akon [[. M. Menneneesa,
3aKOH COXPAHEHUs MAcCChl BEIECTB, 3AKOH COXPAHEHUS U IPEBPALIEHUs YHEPTUU
OpU XMMHYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHHS MNPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOIMYECKHE CBEACHHS O CBOICTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM MCIOJIb30BaHUH BaXKHEHIINX HEOPTaHUYECKUX
BELIECTB B OBITY ¥ MPAKTUYECKON JEATENIHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA INPHU
ONMCAHNN HEOPTaHUYECKHUX BEILECTB U UX IIPEBPALICHUN;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMH XHMHMUYECKHX  pEeaKIui,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbId TIa3, YIVIEKUCIBIA Ta3, aMMUaK, rall€Has
U3BECTb, HETalIEHAsI U3BECTbh, IUTHEBAs COJIA, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPENEIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOMN
CBs3M (KOBaJ€HTHAs, MOHHAs, METAIUINYECKAsl, BOJOPOJHAs) B COCAUHEHUAX, THII
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BEIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAs!, METAJUTMYECKas), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH YMEHHU yCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB [0 HX COCTaBY K ONpPEIEIEHHOMY Kiaccy/Tpymime
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJIbI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUI PAaCKpPbIBaTh CMBICI IEPUOJUUECKOr0 3aKoHa /.
N. MenneneeBa 1 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;



chOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, WCMNONb3ysl MOHATUSA «S-, p-, d-
AJEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHMY, OOBSICHSITD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB U MX COEAUHECHUU
1o nepuoAam u rpynnam Ileproanueckoil cuctremMbl XUMHUYECKUX 3aeMeHToB /I, U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIUU IO
pa3IMYHbIM TpPU3HAKaM (YUCIY U COCTaBy pPEArupylolIUX BELIECTB, TEILIOBOMY
abdexTy peaxkiuy, U3MEHEHHUIO CTENEHEW OKHCICHHsS 3JI€MEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTaBIISITh YPABHEHUS PEAKIMI pa3IUUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKluii MOHHOTO OOMEHA, YUUTHIBAs
YCJHOBUS, TTPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEAKIMH, MOATBEPKAAIOIINE
KAQ4ECTBEHHBI COCTaB PA3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPAaCKpbIBaThb CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUYECKHE IPOIIECCHI,
JeXKalMe B OCHOBE IMPOMBIILICHHOTO MOJIYYEHUs CEPHOW KHCIOThI, aMMHUakKa, a
TaKke cHOPMUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX TTPOOIeMax XMMUYECKOTO TPOU3BO/ICTBRA;

c(hOpMHUPOBAHHOCTh yYMEHUN NPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHUI ra3oB
MIPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe€ WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;



c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIAa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIOM U J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHHe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OMpENEeNICHUE Cpelbl PACTBOPOB BEIIECTB € TMOMOIIBI YHHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiluu,
peakiuu MOHHOTO OOMEHa, KA4eCTBEHHBIE peakluu Ha cyibdar-, kapboHaT- H
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMSI, pPEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ad 10
temam «Metably U «HeMeTannael») B COOTBETCTBHM C IPaBWJIAMH TEXHHUKHU
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 000pPYAOBAHHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (Gopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMi U (OpMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHOpMAIMIO, TIONy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTb  YMEHHMH  coOJMIOAaTh  TpaBUjia  AKOJOTHYECKHU
1enecooOpa3Horo MoOBeJAEHUsT B ObITY M TPYJOBOM NESITENBHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3/I0POBbS U OKPYXKAKOIIEH MPUPOIHON CpeIbl, OCO3HABATH
OIMACHOCThH BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI OTPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUSI U
MpEeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0OyYaroIuxcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHUS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

JUISL CIENbIX M CIa0OBUIASIIMX OOYyYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOYCUHYIO cucTeMy obOo3HadeHuit JI. bpaitnsg mis 3anmucu XUMHYECKHUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

11 A KJIACC
KoandecTBO yacoB
HanmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
Ne i/m Kontpoabnbie | IpakTnueckune
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3pnen 1. Teopernueckue 0OCHOBbBI XUMUH
Ctpoenue atomoB. [lepuoanueckuit
3aKkoH " Ilepnoanueckas cucreMa
1.1 pHOA 3 https://m.edsoo.ru/MORIMO9A1I
XUMUYECKHX djieMeHToB 1. 1.
Meunpeneesa
Crpoenue Bemectsa. MHOTooOpasue
1.2 p m pas 4 https://m.edsoo.ru/FOE6L8Y 8V
BEIIECTB
1.3 XUMHYECKUE PeaKun 6 1 1 https://m.edsoo.ru/P3P7TM7B2H
Hroro no pazneny 13 https://m.edsoo.ru/N8T2J7J0J
Pa3nen 2. Heoprannyeckast XuMust
2.1 Mertamisl 6 1 https://m.eds00.ru/X3Y6G3Q5P
2.2 Hemeraminl 1 1 https://m.edsoo.ru/I5SO408K4B
CBs13b HEOpraHU4IECK OpraHuvecK
2.3 BASH HEOPTARMHCCIIX I OPTaHiHCECiiX 2 https://m.edsoo.ru/I2N4U6S9F
BEIIECTB
Uroro no pazneny 17 https://m.edsoo.ru/TOX1P5Y 1P
Pasznea 3. Xumus u :Ku3HL
3.1 XHUMHA U )KU3Hb 5 https://m.edsoo.ru/A1R2I3U1Q
Hroro no pazgeny 5



https://m.edsoo.ru/M0R1M9A1I
https://m.edsoo.ru/A1R2I3U1Q
https://m.edsoo.ru/T0X1P5Y1P
https://m.edsoo.ru/I2N4U6S9F
https://m.edsoo.ru/I5O4O8K4B
https://m.edsoo.ru/X3Y6G3Q5P
https://m.edsoo.ru/N8T2J7J0J
https://m.edsoo.ru/P3P7M7B2H
https://m.edsoo.ru/F0E6L8Y8V
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TEMATHYECKOE IINTAHUPOBAHUE

11 b KJIACC
KosmuecTBo yacos
HauMeHoBaHMe pa3iesioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
Ne i/m Kontpoabnbie | IpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThbI
Pasnen 1. Teopernueckue 0OCHOBBI XUMHUM
Ctpoenue atomoB. [lepuoanueckuit
3aKkoH ¥ [lepuoguueckas cucrema
1.1 proA 3 https://m.edsoo.ru/MORIM9A 11
XAMUYeCcKnX 35emMeHToB 1. 1.
MenneneeBa
Crpoenue BemiecTBa. MHOrooOpasue
1.2 4 https://m.edsoo.ru/FOE6L8Y 8V
BEILIECTB
1.3 XUMHYECKUE PEAKITUU 6 1 1 https://m.edsoo.ru/P3P7TM7B2H
Hroro no pazneny 13 https://m.edsoo.ru/N8T2J7J0J
Pasnen 2. Heopranuyeckasi Xumust
2.1 Mertaubl 6 1 https://m.eds00.ru/X3Y6G3Q5P
2.2 Hemeramnsr 9 1 1 https://m.edso0o.ru/I50408K4B
CBs13p HEOpPraHuyec OopraHuyec
23 BA3b HEOPTAHHHCCIHX H OpTaHiacciix 2 https://m.edsoo.ru/I2N4U6S9F
BEIIECTB
Hroro no pazneny 17 https://m.edsoo.ru/TOX1P5Y 1P
Pa3znen 3. Xumus v :KU3Hb
3.1 XUMUS U )KU3Hb 1 https://m.edsoo.ru/A1R213U1Q
Hroro no pazgeny 1



https://m.edsoo.ru/A1R2I3U1Q
https://m.edsoo.ru/T0X1P5Y1P
https://m.edsoo.ru/I2N4U6S9F
https://m.edsoo.ru/I5O4O8K4B
https://m.edsoo.ru/X3Y6G3Q5P
https://m.edsoo.ru/N8T2J7J0J
https://m.edsoo.ru/P3P7M7B2H
https://m.edsoo.ru/F0E6L8Y8V
https://m.edsoo.ru/M0R1M9A1I

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

31




IHHOYPOYHOE IINTAHUPOBAHHUE

11 A KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoHTpoJbHbI

Bcero
e padoThI

IIpakTHYeckue
padoThI

JlaTa
H3ydeHusl

JeKTpPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIe pecypchl

XHWMHYECKUH JJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpaLus
aTOMOB

02.09.202
6

https://m.edso00.ru/O3M5V6L30

[Iepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. U.
MenneneeBa, nX CBA3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

09.09.202
6

https://m.edso00.ru/F6X6S3FOV

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U
HX COECIMHEHHH I10 TpyInnaM u
nepuoiaM. 3HAaUCHHE
MIEPHOINIECKOT0 3aKOHA U
CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB
.. MenneneeBa B pa3BUTHHU
HayKu

16.09.202
6

https://m.edsoo.ru/D3B5R217R

Crpoenue BemiecTBa. XuMU4YeCKast
CB$I3b, €€ BUJIbI; MCXaHU3MbI
00pa3oBaHMs KOBAJECHTHOM CBSI3H.
Bonopoanas cBsizb

23.09.202
6

https://m.edsoo.ru/B7Z6L8K3V

BanentHocTb.
DJIEKTPOOTPULIATETHLHOCTD.

30.09.202

https://m.edsoo.ru/EOASD7N3Z



https://m.edsoo.ru/E0A5D7N3Z
https://m.edsoo.ru/B7Z6L8K3V
https://m.edsoo.ru/D3B5R2I7R
https://m.edsoo.ru/F6X6S3F0V
https://m.edsoo.ru/O3M5V6L3O

CreneHb OKHUCIICHUS. BemecTBa

MOJIEKYJISIPHOTO U 6
HEMOJIEKYJISIPHOT'O CTPOCHUS
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
6 VICTHHHBIE H KOJUTOHIHbIe 07.10.202 https://m.edsoo.ru/N6H1 Q304K
pacTtBopsl. MaccoBas nomst 6
BEIIECTBA B paCTBOpE
Krnaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
7 I'eneTnueckas CBSI3b 14.10.202 https://m.edsoo.ru/COQ6L31L4B
HEOPraHUYECKUX BEIIECTB, 6
Pa3IUYHBIX KJIACCOB
Knaccudukamnmst XumMuaeckux
peaKIuil B HEOPraHU4IECKON 1
OPraHNYeCKOM XUMHH. 3aKOH
8 COXpAaHEHHUS MacChl BEUIECTB; 21.10.202 https://m.edsoo.ru/M6Q1E8S7F
3aKOH COXPaHEeHMsI U MPEeBPALICHUS 6
SHEPTUU MPU XUMUYECKUX
peakuusax
CxkopocTts peakiuu. O6paTumbie
9 peakuun. XuMU4eCcKoe 11.11.202 https://m.edsoo.ru/S4E1U9Z8E
paBHOBECHE 6
[TpakTuueckas padota Ne 1.
10 «BIMAHKE PAsTHHEIX q)fKTOPOB 18.11.202 https://m.edsoo.ru/JOI8B4T31
Ha CKOPOCTh XUMHUYECKOU 6
peaKIum»
11 DIEeKTpONIUTHYECKAs https://m.edsoo.ru/N9S3S1M4J
nuccounanus. [Tonsatue o 25.11.202
BOZIOpOIHOM ToKazaTtesne (pH) 6

pactBopa. Peakiium HOHHOTO
oOMeHa. I'uaposin3 opraHu4ecKux



https://m.edsoo.ru/N9S3S1M4J
https://m.edsoo.ru/J0I8B4T3I
https://m.edsoo.ru/S4E1U9Z8E
https://m.edsoo.ru/M6Q1E8S7F
https://m.edsoo.ru/C0Q6L3L4B
https://m.edsoo.ru/N6H1Q3O4K

1 HCOPraHUYCCKUX BCIICCTB

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBHBIC PEAKITHH.

12 02.12.202 https://m.edsoo.ru/M3T4I19L5X
[TonsTre 006 eKTpOIIHU3E 6
pacIIaBoB U PaCTBOPOB COJICH
KonrponsHas padora 110 paszen

13 P p pasiciy 09.12.202 https://m.eds00.1ru/L3V7G7I5F
«TeopeTnveckrue OCHOBBI XUMHUMY 6
MeTaibl, UX IOJ0KEHHUE B
IIepuonnueckoii cucreme
XUMHUecKux aaeMenToB 1. U.

14 A 16.12.202 https:/m.edsoo.ru/I6K5SHOS4R
MeHnzeneeBa 1 0COOEHHOCTH 6
cTpoeHwus aromoB. O01ue
(u3nuecKkre CBOMCTBA METAIIOB
CIuiaBbl METAJUIOB.

15 DNEKTPOXUMHUYECKUHN PsilL 23.12.202 https://m.edsoo.ru/I7R7C6B5B
HaIpsKEHUH METaJIOB 6
XUMHYeCKHe CBOMCTBA
BaXKHEUIIINX METAJUIOB (HATpUH

16 N _ (u PHH, 30.12.202 https://m.edsoo.ru/N5X7V8P4L
KaJIn#, KaJIbIIUH, MarHHH, 6
ATFOMUHHNA) U UX COSTUHEHUN
XMUMHUYECKHE CBOMCTBA XpoMa

17 . poma, 13.01.202 https://m.edsoo.ru/F2M8X0C0S
MeIN U UX COeqUHEHUN .
XUMHYeCKHE CBOMCTBA IIMHKA,

18 L\I, 20.01.202 https://m.edsoo.ru/P2P5E3L6L
J)KeJie3a U UX COeTUHEHUN .
[IpakTuueckas padora Ne 2.

19 "Perenne skcriepuMEHTAIBHBIX 27.01.202 https://m.edsoo.ru/P814U7Y7V
3a7a4 o reMe « MeTtauisy" 7



https://m.edsoo.ru/P8I4U7Y7V
https://m.edsoo.ru/P2P5E3L6L
https://m.edsoo.ru/F2M8X0C0S
https://m.edsoo.ru/N5X7V8P4L
https://m.edsoo.ru/I7R7C6B5B
https://m.edsoo.ru/I6K5H0S4R
https://m.edsoo.ru/L3V7G7I5F
https://m.edsoo.ru/M3T4I9L5X

Hemerannbl, MX N0ON0XKEHUE B
IIepuonnueckoii cucreme

20 XUMHUYECKUX 3eMeHToB J[. U. 03.02.202 https://m.edsoo.ru/M5X5D2Z5W
MenzeneeBa 1 0COOCHHOCTH 7
CTPOCHHSI aTOMOB
dusnueckue cBoMCTBA
HEMETAJUUIOB. AJIJIOTPOTIHS

21 HEMETaIIJIOB (Ha IMpUMepe 10.02.202 https://m.edsoo.ru/L4I3P9Q3L
KHCJI0pOAa, cepsl, pochopa u 7
yriaepona)
XUMHYECKHE CBOMCTBA TaJIOTCHOB,

22 N 17.02.202 https://m.edsoo.ru/C5SM1B5B5E
CEephI M UX COCIMHECHUIA .
XuMH4yecKre CBOMCTBA a30Ta,

23 . 24.02.202 https://m.edsoo.ru/V2G311X2L
dbocdopa 1 Ux coeTMHEHU I .
XUMU4YecKre CBOMCTBA yIiIepoa,

24 Y N poa 03.03.202 https://m.edsoo.ru/DS8E3Z3B21
KPEMHHS ¥ KX COCTMHCHUI .
ITpuMeHeHne BayKHEHIITNX

25 p . 10.03.202 https://m.edsoo.ru/Y1VIMI1V9A
HEMETAJUIOB U UX COEIMHCHUM .
O00011IeHNE U CHCTEMATHU3ALIHS
3HaHUH 110 Teme «HemeTranabsy.

26 Brluncienus no ypaBHeHHUIM 17.03.202 https://m.edsoo.ru/E4D2T7Z5X
XUMHYECKUX PEAKIUN U 7
TEPMOXHUMHUYECKUAEC PACUETHI
[TpakTuueckas padborta No 3.

27 «Penienne 3kcriepuMeHTaIbHbIX 24.03.202 https://m.eds00.ru/C2V4Q90Q4K
3aja4 1o reme "Hemeramisr'"» 7



https://m.edsoo.ru/C2V4Q9Q4K
https://m.edsoo.ru/E4D2T7Z5X
https://m.edsoo.ru/Y1V1M1V9A
https://m.edsoo.ru/D8E3Z3B2I
https://m.edsoo.ru/V2G3I1X2L
https://m.edsoo.ru/C5M1B5B5E
https://m.edsoo.ru/L4I3P9Q3L
https://m.edsoo.ru/M5X5D2Z5W

KonrponsHas pabora o Temam

28 1 07.04.202 https://m.eds00.ru/O6B30Q272G
«Metamiel» u «HemeTamsn 7
Heopranwnueckue u opraHn4ecKue
29 kuciotel. Heopranmueckue u 1 14.04.202 https://m.eds00.ru/S6N308Q7P
OpraHU4YeCKHEe OCHOBAHUS. 7
Poab xumum B obecrieueHUn
30 BKOHOFH:{ COKOM, SHEPTETIHCCKON 1 1 21.04.202 https://m.edsoo.ru/S8L1A1X9H
MUIIEBOW OE30MMACHOCTH, Pa3BUTHHU .
MEIUIIUHEI.
A
31 MOTEpHbIC HEOPraHWHECKHE H 1 28.04.202 https://m.edsoo.ru/N4O2A4R8H
OpPTaHUYECKUE COCTUHCHHSI. .
r
CHETHUYCCKas CBSI3b 05.05.202
32 HEOPraHMYECKUX U OPraHU4YeCKHX 1 .
BEILIECTB
1 YenoBek B MUPE BELIECTB U 1 12.05.202
MaTepHUaIOB. l
19.05.202
34 XUMHS U 310pOBbE YEIIOBEKA 1 .
26.05.202
35 O6o06menue 1 .
OBUIEE KOJIMYECTBO YACOB I10 35

ITPOTPAMME



https://m.edsoo.ru/N4O2A4R8H
https://m.edsoo.ru/S8L1A1X9H
https://m.edsoo.ru/S6N3O8Q7P
https://m.edsoo.ru/O6B3Q2Z2G

IHHOYPOYHOE IINIAHUPOBAHHUE

11 b KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpo/bHBI

e padoThl

IIpakTHYeckue
padoTsbI

Jlara
U3yYeHUs

JieKTpOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

XUMHUYECKUH dIIEMEHT. ATOM.
DneKTpoHHass KOHPUTyparus
aTOMOB

07.09.202
6

https://m.eds00.ru/O3M5V6L30

[Iepnoanueckuit 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
MenpaeneeBa, UX CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

14.09.202
6

https://m.edso00.ru/F6X6S3FOV

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U
MX COEIMHEHUH 110 Tpynnam 1
nepuojiaM. 3Ha4CHHE
MIEPUOMYECKOTO 3aKOHA H
CHUCTEMBbI XUMHUYCCKUX BJICMCHTOB
.. MenneneeBa B pa3BUTHH
HayKHU

21.09.202
6

https://m.edsoo.ru/D3B5R217R

Crpoenue BemiecTBa. XuMHUUYeCKast
CBA3b, eé BUbI; MEXaHU3MbI
00pa3oBaHMs KOBAaJCHTHOU CBSI3H.
Bonpopoanas cBs3b

28.09.202
6

https://m.edsoo.ru/B7Z6L8K3V

BaneHTtHOCTE.

https://m.edsoo.ru/EOASD7N3Z



https://m.edsoo.ru/E0A5D7N3Z
https://m.edsoo.ru/B7Z6L8K3V
https://m.edsoo.ru/D3B5R2I7R
https://m.edsoo.ru/F6X6S3F0V
https://m.edsoo.ru/O3M5V6L3O

3HeKTp00TpI/IHaTeHLHOCTB .

Crenenb okucieHus. Bemecra 05.10.202
MOJIEKYJIIPHOTO U 6
HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
6 VICTHHEELC H KOIIOHHELC 12.10.202 https://m.edsoo.ru/N6H1Q304K
pacTBOpbl. MaccoBas 101 6
BEIIIECTBa B paCTBOPE
Knaccudukanus u HoMeHKIIaTypa
HEOPTaHWYECKUX COCITUHCHHM.
7 I'eneTnueckas cBI3b 19.10.202 https://m.edsoo.ru/COQ6L31L.4B
HEOPTaHWYECKHUX BEIECTB, 6
Pa3IUYHBIX KJIACCOB
Knaccudukanus XuMuaeckux
pEaKUHil B HEOPTAHUYECKOU U
OPraHUYEeCKON XUMHH. 3aKOH
8 COXPAaHEHUS MacChl BEUIECTB; 3aKOH 09.11.202 https://m.edsoo.ru/M6Q1E8S7F
COXpaHEHUs U MPEBPAIICHUS 6
SHEPTHH NMPU XUMHUIECKUX
peaKIMsIX
Ckopoctb peakiun. O6paTuMble
9 16.11.202 https://m.edsoo.ru/S4E1U9Z8E
peakuu. XUMUYECKOe PaBHOBECHE 6
[IpaxkTuyeckas padora Ne 1.
10 «BIIHIE Pa3THHEIX (p?KTOpOB 23.11.202 https://m.edsoo.ru/JOI8B4T31
Ha CKOPOCTbh XUMUYECKOU 6
peaKIum
11 DNIEKTPOJIUTHYECKAS] TUCCOIUAIINS. https://m.edso0o0.ru/N9S3S 1M4J
[TonsaTHE O BOJOPOIHOM 30.11.202
noka3zarene (pH) pactBopa. 6

Peakmun noHHoro oOMeHa.



https://m.edsoo.ru/N9S3S1M4J
https://m.edsoo.ru/J0I8B4T3I
https://m.edsoo.ru/S4E1U9Z8E
https://m.edsoo.ru/M6Q1E8S7F
https://m.edsoo.ru/C0Q6L3L4B
https://m.edsoo.ru/N6H1Q3O4K

I HUAPOJIN3 OPTaHUYCCKUX U
HCOPTaHNYCCKUX BCUICCTB

OKHCIIUTENBLHO-
BOCCTAHOBUTEJILHBIC PEAKITHH.

12 07.12.202 https://m.edsoo.ru/M3T4I9L5X
[TonsiTue 06 AneKTpoIn3e 6
pacIuIaBoB ¥ pacTBOPOB CoOJIeH
Kourponbsnaas pabora 110 paszuen

13 p p pasiey 14.12.202 https://m.edsoo.ru/L3V7G7I5F
«TeopeTrnyeckue OCHOBBI XUMHUM» 6
Mertamisl, UX MOJIOKESHHUE B
IIepuonunueckoii cucreme
XUMHYECKHUX di1eMeHTOB J[. 1.

14 A 21.12.202 https://m.edsoo.ru/I6KSHOS4R
MenzeneeBa 1 0COOEHHOCTH 6
cTpoeHus aromoB. O0mIme
¢duznyecKue CBOMCTBa METAIIJIOB
CrtaBsl METAILJIOB.

15 DNEKTPOXUMHUYECKHUN PsijL 28.12.202 https://m.edsoo.ru/I7R7C6B5B
HaIpsKEHUN METaJIOB 6
XUMHYECKHE CBOMCTBA
BaXXKHEUIIINX METAJUIOB (HATpUI

16 N _ (u ThHi, 11.01.202 https://m.edsoo.ru/N5X7V8P4L
KaJul, KaJblui, MarHui, 6
ATIOMUHHK) U UX COCTMHCHUN
XMMHYECKHE CBOMCTBA XpoMa

17 . poMa, 18.01.202 https://m.edsoo.ru/F2M8X0C0S
MEIU U UX COETUHEHUH .
X €CKHe CBOMCTBA Ka,

18 HMITACCIAC CBOMCTBA HHH 25.01.202 https://m.edsoo.ru/P2P5E3L6L

JKeje3a M UX COeIUHEHUMN

7



https://m.edsoo.ru/P2P5E3L6L
https://m.edsoo.ru/F2M8X0C0S
https://m.edsoo.ru/N5X7V8P4L
https://m.edsoo.ru/I7R7C6B5B
https://m.edsoo.ru/I6K5H0S4R
https://m.edsoo.ru/L3V7G7I5F
https://m.edsoo.ru/M3T4I9L5X

[IpakTuyeckas padora Ne 2.

19 "PenieHne SKCIIEpUMEHTAIIBHBIX 01.02.202 https://m.edsoo.ru/P814UTY 7V
3aj1a4 1mo reme «MeTtaiab" 7
Hemeramibl, HX MOJIOJKEHUE B
[Tepuoauueckoii cucteme

20 XUMUYECKHX djieMeHToB 1. 1. 08.02.202 https://m.edsoo0.ru/M5X5D2Z5W
Menneneesa 1 0COOEHHOCTHU 7
CTPOEHHS aTOMOB
dusnyeckue CBOMCTBA
HEMETaJIOB. AJJTOTPONUS

21 HEMETaJUIOB (Ha IpUMEpe 15.02.202 https://m.edsoo.ru/L413P9Q3L
KHCIIOPOJa, cepbl, pocdopa u 7
yriiepo/ia)
XuMHYECKHE CBOMCTBA raJIOr€HOB,

22 . 20.02.202 https://m.edsoo.ru/C5M1B5B5E
CEepBI M UX COCTMHEHUIA .
XuMHYeCKHe CBOMCTBA a30Ta,

23 5 01.03.202 https://m.edsoo.ru/V2G3I11X2L
docdopa u ux coeMHESHUN .
XUMHYeCKHE CBOMCTBA yIIIepoa,

24 y . poA 15.03.202 https://m.edsoo.ru/D8E3Z3B2I
KPEMHHUSI U UX COCTMHECHHI 7
ITpuMeHeHne BaxKHEUIITNX

25 p . 22.03.202 https://m.edsoo.ru/Y1VIMI1V9A
HEMETAJUIOB U UX COEeIMHEHUH .
O0o001IcHNE U CHCTEMATH3ALIHS
3HaHUM 110 Teme «HemeTransy.

26 Bolunicnenus no ypaBHEHUsIM 05.04.202 https://m.edsoo.ru/E4D2T725X
XUMHYECKUX PEAKIUHN U 7

TEPMOXUMHUYECKHUE PACUETBI



https://m.edsoo.ru/E4D2T7Z5X
https://m.edsoo.ru/Y1V1M1V9A
https://m.edsoo.ru/D8E3Z3B2I
https://m.edsoo.ru/V2G3I1X2L
https://m.edsoo.ru/C5M1B5B5E
https://m.edsoo.ru/L4I3P9Q3L
https://m.edsoo.ru/M5X5D2Z5W
https://m.edsoo.ru/P8I4U7Y7V

[IpakTuyeckas padora Ne 3.

27 «Pelenne 3KCrepuMEHTaIbHbIX 1 12.04.202 https://m.edso0.ru/C2V4Q90Q4K
3aga4 no reMe "Hemeramisr"» 7
KonTtponbHasg padora mo TeMam

28 p p 1 19.04.202 https://m.eds00.1u/O6B3Q272G
«Metamey 1 «HemeTamisn) 7
Heopranunueckue u opranndeckue
KHUCIIOTBL. Heoprannueckue u
OpraHUYECKHUE OCHOBAHUSI.
AMdoTepHbIE HEOPraHUYECKUE U

29 orep p 1 26.04.202 https://m.eds00.ru/S6N308Q7P
OpraHUYECKUE COCTUHECHHUS. .
T'eneTnyeckast cBs3L
HEOPTaHWYECKUX U OPTraHUYECKUX
BEILECTB
Ponb xuMuu B o0ecrieueHnu
3KOJOTHYECKOM, PHEPreTHUECKOM U

30 . P 1 17.05.202 https://m.edsoo.ru/SSL1A1X9H
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI .
MEIUINHEL.
UYenosek B MUpE BEUIECTB U

31 MaTepuaioB. XUMHUS U 30POBbE 1 24.05.202 https://m.edsoo.ru/N4O2 A4R8H
yeJ0BeKa 7

OBIIEE KOJIMYECTBO YACOB I10 31

I[TPOTPAMME



https://m.edsoo.ru/N4O2A4R8H
https://m.edsoo.ru/S8L1A1X9H
https://m.edsoo.ru/S6N3O8Q7P
https://m.edsoo.ru/O6B3Q2Z2G
https://m.edsoo.ru/C2V4Q9Q4K

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI

11 KIIACC

Kox
npoBepsieMor
0 pe3yJbTara

IIpoBepsieMble MpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPEeTHET0 00IIIEr0 00pa30BaHUsI

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Brnanenne cucremMoOld XUMUYECKHX 3HAHMM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOINE TOHATHA (XMMHUYECKUHA DIIEMEHT, aToM,
JJIEKTPOHHAsi 000JI0UYKa aTtoma, §-, p-, d-3JIEKTPOHHBIE OpOWTAIN
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCIICHHS, XMMUYECKasi CBsS3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIM 00BEM, KpUCTAIUTMYECKass pemérka, TUIbl XUMHUYECKUX
peakuui (OKHCTUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHAOTEPMHUYECKHE,  PEAKIMd  HOHHOTO  OOMEHa),  pacTBOp,
SIEKTPOJIUTHI, HEAIEKTPOJUTHI, SJIEKTPOIUTHYECKAS JUCCOLUALMS,
OKHUCJIUTETh, BOCCTAHOBUTENIb, CKOPOCTb XHWMHUYECKOW pPEaKITHH,
XUMHYECKOE  PAaBHOBECHE); TEOpUM U 3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKOU auccounanvu, llepuonnuecknit 3akon JI.W.
MenpeneeBa, 3aKOH COXPaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHUHU, (AKTOJOTHUECKUE CBEACHUS O
CBOICTBaX, COCTaBe, MOJYyYEHHWU M OE30MaCHOM HCIIOIb30BAHUH
BOXHEHUIITNX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM

JACATCIIbHOCTH YCJIOBEKA

1.2

ChopMUpOBaHHOCTh YMEHHUH BBISBISTH XapakTepHbIC NMPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IOHATUH, IPUMEHATh COOTBETCTBYIOIINE
MOHATUSA TPHU ONHUCAHUM CTPOEHUS M CBOMCTB HEOPraHMYECKHUX
BEILECTB U UX NPEBPALICHUN; BBIABIATh B3AUMOCBSI3b XUMHUUECKUX
3HAHMW €  TIOHATUSAMH W TPEACTABICHUSAMU  JAPYTHUX

C€CTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Brnanenne OCHOBHBIMM METOJaMM HAy4YHOTO IMTO3HAHMS BEILECTB U
XUMHUYECKUX SBJICHUN (HaONIO/IeHue, W3MEpPEHHE, SKCIEPHUMEHT,

MO,[[eJII/IpOBaHI/Ie)

1.4

ChopMHupoBaHHOCTh YMEHHUN ONpEAeNsATh BAaJICHTHOCTh U CTETEHb

OKHCJICHHA XUMHWYCCKUX JJICMCHTOB B COCAMHCHUAX PA3ZJINYHOIO




COCTaBa, BMJI XUMHYECKOW CBsI3M  (KOBaJE€HTHAas, WOHHAas,
MeTaInyecKas, BOJIOPOJTHAS) B COCIMHECHUSAX, THUII
KPUCTAINIMYECKON PEIIETKH KOHKPETHOro BelllecTBa (aToMHas,

MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKas)

1.5

ChopMupoBaHHOCT, YMEHUU OMNPEAENATh XapakTep Cpelabl B

BOOHBIX paCTBOpPax HEOPTraHNMICCKUX COCIII/IHCHI/Iﬁ

1.6

ChopMupoBaHHOCTh YMEHHSI KJIACCU(PHUIHUPOBATH XUMHUYECKHE
peakuumy IO  Pa3IMYHBIM [pU3HaKaM (YUCIy ¥ COCTaBy
pearupyromux — BEIIeCTB,  TemIoBoMYy  3(h¢dekTy  peakuuw,
U3MEHEHHMIO CTENEHEHl OKHCIEHUS DIEMEHTOB, OOpaTHMOCTH

peaKIny, y4acTHIO KaTajin3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHUI COCTaBIATH YpPaBHEHUS peaKUUl
Pa3IUYHBIX THUIIOB, IOJHBIE W COKPAILEHHBIC YPAaBHEHHs pEaKLIUi
MOHHOIO OOMEHa, yYWThIBasl YCJIOBHUS, MPU KOTOPBIX ATH PEAKLUU

HAYT 1O KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHU IIPOBOJUTH peakuuu,
MIOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHUYECKUX BEILIECTB, PACIO3HABATH OIBITHBIM ITyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHH pacKpbIBaTh CYIIIHOCTh
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM

COCTAaBJICHHUSA 3JICKTPOHHOTO OajaHca 3THUX peaKLII/Iﬁ

1.10

ChopmupoBaHHOCTE yYMEHHMH OOBACHATH 3aBHCHUMOCTH CKOPOCTH

XUMHAYECKON peakIy OT Pa3InYHbIX (PaKTOPOB

CchopMupoBaHHOCTb YMEHHUH OOBSCHATH XapaKTep CMELICHUs
XMMHUYECKOTO  DPAaBHOBECHS B  3aBUCHUMOCTM OT  BHEUIHETrO

BozaeiictBus (mpunuun Jle [larense)

OO6m1as 1 HeOpraHUYECKask XUMUS

2.1

CdhopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMblca [lepuoandyeckoro
3akona  J[.MI. Menngeneesa M JEMOHCTPHpPOBATbH  €ro
CHUCTEMAaTH3HPYIONIYI0, OOBSICHUTENBHYI0O M IMPOrHOCTUYECKYIO

byHKIIN

2.2

ChopmupoBaHHOCTE  YMEHUH  XapaKTepU30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKMX DdJeMEHTOB 1—4 mnepuoaoB
[lepronuueckoit  cucTeMbl  XUMUYECKuUX  snemeHToB .M.
MenzeneeBa, UCHONb3YyS TOHATUA «S-, p-, d-dIEKTPOHHBIC

opouTanmy, «9HEPreTUYECKHe YPOBHI, OOBSICHSITh




3aKOHOMCPHOCTH U3MCHCHUSA CBOMCTB XHUMHUYECKUX IJIEMEHTOB U HX
COGI[I/IHCHI/Iﬁ o InepuogaM " rpyimmiam HCpHOI{H‘ICCKOﬁ CHUCTCMBI

xuMudeckux dyementoB .. Menaeneena
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ChopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCKHIBATH) OOIITHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, TOJATBEP)KIATh CYIIECTBOBAHHUE TEHETHMUYECKOW CBS3U
MEXIY HEOPraHWYEeCKHMMH BEIIECTBAMU C IOMOILIBIO YpaBHEHUU

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTE YMEHUH yCTaHABIUBATh MPHUHAJICKHOCTD
HEOPraHUYECKUX BEIIECTB M0 UX COCTaBYy K OMPEIeIEHHOMY KIIacCy
(rpynmne) coemuHeHud (MPOCTHIE BEIIECTBA — METAUIBl U
HEMETAJUIbl, OKCHJBI, OCHOBaHHUS, KHUCJIOTH, aM(dOTepHbIE

TUJIPOKCH/IBI, COJIN)

2.5

ChopmupoBaHHOCTE ~ YMEHUH  HCHONIB30BAaTh  XUMHUYECKYIO
CUMBOJIMKY JJIsSi COCTaBJICHUS (OPMYJT BEUIECTB W ypaBHEHHUU
XUMUYECKUX peakluid, cucremarnueckyro HomeHkaatypy (IUPAC)
U TPUBHMANGHBIC Ha3BaHHS OTIEIBbHBIX HEOPTraHMYECKHX BEIIECTB
(yrapHblii Ta3, YIJACKUCIBIA Tra3, aMMHaK, TaméHas W3BECTb,

Herami€Hasi U3BeCTb, IUThEBAsk COJIA, TUPUT U JIpyTHE)

2.6

CdopMHUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) 00IINE
XUMHYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIIECTB PA3IMIHBIX
KJIaCCOB, TOJTBEPKIaTh CYIIECTBOBAHWE TEHETHYECKOW CBS3U
MEXy HEOPraHWYECKUMH BEIIECTBAMHU C ITOMOIIBIO YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHi&

2.7

ChopMUPOBAaHHOCTh ~ YMEHHH  IUTAHUPOBAaTh ¥ BBITIOJHSTH
XUMHUYCCKHIA JKCIIEPUMEHT (pa3jioKeHUE TEPOKCHIA BOJIOpPOaA B
OPUCYTCTBUHM KaTalnu3aTopa, OIpelIeleHne Cpeabl pPacTBOPOB
BCIICCTB C IIOMOMIBIO YHHUMBCPCAJIBHOI'0O HWHIAMWKATOpPA, BJIIMAHUC
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIUU, PEaKiuu
WOHHOTO 0OMEHa, Ka4eCTBEHHBIC PEaKIuu Ha CylbdaT-, KapOoHaT-
u XJIOpUA-aHUOHBI, Ha KaTHuOH AMMOHUA, pemicHuc
OKCHEPUMEHTAIbHBIX  3a7a4 1o  TemaM  «Mertamiey ©
«HeMCTaJ'IJ'II)I») B COOTBETCTBUHN C InpaBHUJIaMH TEXHUKHN
0€30MacHOCTH TPH OOpaIleHHH C BEIIECTBAMHU U JIA0OPATOPHBIM
00OpYJIOBaHWEM;  TIPEACTABIATH  PE3YJbTaThl  XUMHYECKOTO
JKCIepuMeHTa B (opMe 3amicH YPaBHEHUIH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CpopMHUpPOBAaHHOCT, YMEHMM COOJIO/IaTh TpaBWiIa TMOJH30BAHUS




XUMHYECKOH MOCYJI0M ¥ JIA0OpATOPHBIM O0OPYIOBAaHUEM, a TaKKE
npaBuiia oOpamlieHuss C  BEHECTBAMH B COOTBETCTBHHM  C
WHCTPYKIIMSAMH TIO BBITIOJHEHUIO J1a00paTOPHBIX XHUMHUYECKHX

OIIBITOB

2.9

ChopMupoBaHHOCT,  YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHUS
CEpHON KHUCIOTBHI, amMMHakKa, a Takke CPOPMUPOBAHHOCTD
MpeACTaBiIeHUN 00 OOIMMX HAYYHBIX MPHHIIUIAX W IKOJIOTHUYECKUX

np06neMax XUMHYCCKOTO IMMPONU3BOACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpa, PO XHUMHHU
B TMO3HAHWM SBJICHUN NPUPOABI, B (POPMHUPOBAHUHN MBIILICHUS U
KyJbTypbl ~ JMYHOCTH, €€  (DYHKIMOHAIBHOM  I'pPaMOTHOCTH,
HEO0OXOIUMOM ISl pelIeHns MPAaKTUYECKUX 3a/lad U dKOJOTMYECKH
00OCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3/I0POBBIO U TPHPOJHON

cpene

3.2

ChopmMHpoBaHHOCTE ~ YMEHMH  KPUTHYECKHM  aHAJIU3UPOBATh
XMMHYECKYI0 MH(OpMaIHIO, NOIy4aeMy0 U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)
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CpopMUpOBaHHOCT, YMEHUN COONMIOAATh TMpaBUjIa IKOJIOTUYECKU
1€J1eCO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOH IESITEILHOCTU B
LENSAX COXPAHEHUs CBOETO 3/I0POBbSl U OKPYKAIOIICH MPUPOIHON

CpeIIbI
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Oco3HaBaThb ONACHOCTh BO3JCHCTBUS HA JKUBBIE OpPraHU3MBI
ONpeAcNEHHBIX BEUIECTB, IMOHMMAas cMbIich Tmokazarensa [IJIK,
HOSICHATh HA MpPUMEpax CHOCOObI YMEHBIICHHS U TIPEIOTBPAICHHS

X BpEIHOTIO BOSI[Gf/iCTBPISI Ha OpraHu3M 4€JIOBCKa

3.5

ChopMupoBaHHOCTH ~ YMEHHH  NPOBOAMTH  BBIYMCICHUS  C
HCIIOJI30BAHNEM IOHATHUS «MAcCOBast JOJIS BEIECTBA B PACTBOPEY,
O00BEMHBIX OTHOUICHHWH Ta30B MPU XUMHUYECKUX PEAKIHIX, MACChI
BEIIECTBA UM 00BbEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEaKIIMU BELIECTB,
TEIIOBOro 3¢ ¢eKra peakuud Ha OCHOBE 3aKOHOB COXpaHEHHUs

Macchl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMEHT CO/leP:KaAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

XUMUYECKUN dyeMeHT. AToM. Sapo aroma, H30TONBIL. JDJIEKTPOHHAS
000J104YKa. DHEPreTHYecKue ypOBHH, IMOyPOBHU. ATOMHBIE OpOUTAJIH, S-, -,
d-anementbl. OcoOEHHOCTH pacIpe/ielieHHs] AJIEKTPOHOB MO OpOUTaIsiM B
aToMax AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPHUTYpaIHs

aTOMOB

1.2

[lepuoanueckuit 3axkoH u [lepronnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. MengeneeBa. CBs3p nepuoanyeckoro 3akoHa M llepuonnueckoit
cUCTeMbl XUMHUYecKux 3nemeHToB /[.1. MeHneneeBa ¢ coBpeMEeHHOI Teopueit
CTPOCHUSA AaTOMOB. 3aKOHOM€pHOCTI/I N3MEHEHHS CBOWCTB XHMHUUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CJIOXKHBIX BELIECTB 110 IPyMNIaM U

nepuoaam. 3HadyeHHe NEpUOANICCKOIro 3aKOHAa B pa3BUTHUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHJIBI XUMHUYECKOW CBS3U
(koBaJieHTHAsl HEMOJSIpHAs W TOJSIpHAs, MOHHAs, MeTaindeckas). VoHBI:
KaTHOHbI U aHUOHBL. MeXaHM3Mbl 0Opa30BaHUSI KOBAJICHTHOM XHUMHYECKOM

cBsi3U (0OOMEHHBIN M JOHOPHO-aKIENTOPHBINH). Bogopoanas cBs3b

1.4

BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

L.5

BemectBa MOJIEKYJIPHOTO M HEMOJEKYJISPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIBl KPUCTAUIMYECKUX  PEIMIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA KPUCTAUIMUECKOW PEHIETKU.
[TonsitTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.

MaccoBas m0JIs BEIlleCTBa B pacTBOpC

1.6

Knaccudukanus HEOPraHUYECKUX COETMHEHUI. Homenknarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckass  peaknus. Knmaccudukamuss  XUMHUYECKMX — peakuuid B
HEOPraHWYECKOM UM OpPraHMYecKOM XHUMHH. 3aKOH COXPaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUS W IMPEBPALICHUS DHEPIUM IPU XUMHUYECKUX

peakuuax

1.8

CKOpOCTb peaknuu, € 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XUMHUECKoe paBHOBecHe. DakTOphl, BIMSAIOIINE Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [larenbe

1.10

:‘)J'IGKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CunbHBIE U ca0ble SJICKTPOJIUTEL. Cpez[a




BOJHBIX paCTBOPOB BCHICCTB: KHCJIIAs, HeﬁTpaanaﬂ, mcJIo4yHas. PeaKIII/II/I

HOHHOr0 0OMeHa

OKHCIUTEITBEHO-BOCCTAHOBUTEILHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemerannel. Ilomoxenue HemeramioB B llepuoanueckoir  cucreme
xumuyeckux semeHToB .M. MeHneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
Ou3nyecKkrue CBONCTBA HEMETAITIOB. AJJIOTPONUS HEMETAJUIOB (Ha MpuUMepe

KHCJIOpo/a, cepbl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TajOreHOB, CEphl, a30Ta,
dbocthopa, yrimepoma U KpeMHHS) M HX COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOICPIKANTNX KHCIIOT, BOJOPOIHBIX coeauHeHui). [lpuMenenue

BaKHEHUIIIMX HEMETAJIJIOB U MX COCTUHEHUI
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Mertamibl. [lonoxenue MeraiioB B llepuoanyeckoid cucreMe XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS DICKTPOHHBIX
o0Oosiouek aToMoB MeTawioB. OOmme ¢u3nyeckue CBONCTBA METALIOB.

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYCCKUN PSiJl HAPSDKEHUM METAJIJIOB
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XVUMUYECKUE CBONCTBA BAKHEHIIMX METANIOB (HATpUM, KalWd, KalbLUH,
MarHui, aJJlOMUHUN, IIMHK, XPOM, JKeJie30, Melb) U uX coenuHeHuid. O0mue

CIIOCOOBI MOJIYUYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKE

2.5

I'eneTnyeckas CBS3b HCOPraHMYCCKUX  BCIICCTB, IMPHUHAJICKAIIIUX K

Pa3sIMYHBIM Ki1acCaM

XWMUS U )KU3HD

3.1

Ponp xuMuu B 0OECTICUEHUU DKOJIOTUYECKOM, SHEPreTUUECKOW M IHIIEBOU
0€30MacHOCTH, pa3BUTHM MeAuLIUHBL. [loHATHE O Hay4yHBIX MeTolax

IIO3HaHUA BEUICCTB U XUMHNYCCKUX peaKIlI/If/'I
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[IpencraBnenus 00 OOWMX HAYyYHBIX [PUHLUUIAX I[POMBIIUIEHHOTO
IIOJIyYEHUSI BOKHEHIINX BeulecTB. UeloBeK B MMpE BEHIECTB U MaTEpPUANIOB:
BAOKHEUIINE CTPOUTEIIBHBIC MAaTepUasbl, KOHCTPYKLMOHHBIE MaTepHUalbl,
KpacKH, CTEKJIO, KEpaMHKa, MaTepuaibl I JJIEKTPOHUKH, HAHOMAaTEpHUaIbl,

OpraHMYECKHE U MUHEpAJIbHbIE YJOOPEHHUS
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XuMusl ¥ 370pOBbE 4YENIOBEKAa: NpPaBWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX
IpenapaToB, IMpaBWiia OE30MaCHOTO HCIIOJIBL30BAHMS TPEnapaToB OBITOBOM

XHUMHHU B HOBCGI[HGBHOfI KHU3HHU




YYEBHO-METONYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

VYyeonuk. Xumus 11 kinace Yrnyonennsiit ypoBenb ®I122/ Epemun B.B.,
Hposznos A.A., Jlynun B.B., Ky3emenko H.E. — [Ipocemenue. 2024

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumus. Yrinyonenusiid Kypc noarotoBku k EI'D /Epemun B.B., AHTHnun
PJL., dpo3nos A.A. u np..- [Ipoceemenue. 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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