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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOkKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie nosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
COZIepKaHUs, PE3yJIbTAaTOB OOydYeHHWS M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHocTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO oOOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHON cpeae. Peammsyercss xummueckoe oOpa3oBaHUE
o0ydJaronmxcs Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHME M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHMHUU € Y4ETOM chenuduKd HAayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM J>KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJACHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CcTajna
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa Ha pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpa3oBanus coaepxanue npeamera « Xumus» (10-11 kmaccel, 0a30BbIH YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMENIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWHM MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHHM BEIIECTBA
pacCcMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckorl XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEIACHHS O BEIIEeCTBAaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEeHHEe (YHKUMNA 3TOr0 3aKkoHa — OT
00o01aromIei 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMH COJEP)KAHMS, WMEIOIMIMMHU KYJbTYPOJOTHYECKH W IPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO3HABATEIBHOM MU IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpPUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEelIeHUs HWHTEUIEKTYaJbHbIX U
AKCINEPUMEHTAIIbHBIX HUCCIEA0BaTEeNIbCKUX 3a4a4d. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsSD» ~ JAHHOTO  YPOBHS  M3YYEHMSl OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM SKCHEPUMEHTA U
pelleHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaK)Ke MpoOJieM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUIECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B NMO3HAHWUU
XUMHUH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COZIEpKATEJIbHONM XAapaKTEPUCTUKU IEJIed W3Yy4YeHUs NIpeIMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIEU W3yYEHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEISIMH H3YYCHHS TpEeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XHMMHYECKHX 3HAaHUHA KaKk BaKHEHIIen
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHUs
npeaMeTa B MporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MIPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
MpEernoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU >KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUPYIOIIee
3HauYeHUE MPUOOPETAIOT TaKKUE LIEIH U 33]]a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYITHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaiu3a U o0paboTku uHdOpMaInH,
HEOOXOJUMBIX Ui TPUOOPETCHHsI OMbITa AEATEIbHOCTH, KOTOpas 3aHHUMacT
BaXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB Ha OPraHU3M YEeJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOTIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopmupoBaHUEe U pa3BUTHE Y O0YUAIOIINXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPHU IUIAHUPOBAHUM M MPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroummxcs yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
PaIMOHAIFHOTO MPUPOOIOIB30BAHMS, MTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITA
UCTIOJIB30BaHUSI TOJNYYCHHBIX 3HAHWUW Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnoM mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAyYHBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpennero oOmiero oOpaszoBanmsi, coctaBisier 34 waca (1 wac B Hememo),



COJAEPXKXAHME OBYUYEHUA
11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. ODJIEKTPOHHAs
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamnu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. INEKTPOHHASI KOH(PUTYpaLUsi AaTOMOB.

[Teprnonnueckuit 3akoH u Ileprnoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyMIaM U MEpPHOJIaM.
3HauYEHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJsipHas W MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTB.
Crenenb okuciieHrs. IOHbI: KATHOHBI U AaHUOHBI.

BemecrBa MOJEKYISIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
MTOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPraHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUd B
HEOPTraHWYECKOM M OPraHnYecKOM XHMMHH. 3aKOH COXPAaHEHHS MacChl BEILLIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH IPU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIXx (pakTopoB. OOpaTUMbIE
peakiuu. XuMHuUecKoe paBHOBecHe. DaKkTOpbl, BIMAIOIIME HAa COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIC U clladbie d5ekTponnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IIECITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BEUIECTB M HUX MPEBPAICHUMN:
nemoHcTpanus Tabymi «[lepuoanueckas cucrema xumudeckux 3meMenToB J[. .
MeHneneeBa», U3ydeHHE MOJENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
ONMCaHKUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3yIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUHU KATAIM3AaTOPA, OMPEACICHUE CPElIbl PAaCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO HWHIWKATOpPA, PEaKIHuH HMOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (akTOpoB HA CKOPOCTh
XAMHAYECKON PEAKLIUI.

Pacuérnrie 3agaun.

Pacu€tel 10 ypaBHEHUSAM XUMHYECKMX pEaKIMi, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IMIOHSITUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B llepuoguueckon  cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HAa IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriieponaa).

XUMUYECKHE CBOMCTBA BAaXKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOACOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHNE BAXKHENIIIMX HEMETAUIOB U UX COCINHEHUM.

Mertambl. [lomoxenue mertamioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢uzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJLIOB.
DONEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOWCTBA BAXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJIEHHEe M OIMCAaHHE JEMOHCTPAlIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

PacuérHrbie 3amaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEIIECTB UMEET MPUMECH.



XuMHuS U KU3Hb

Ponp xumum B oOecrieYeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W THIINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJIyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBONW XUMUU
B [IOBCEIHEBHOM KHU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusnka: MaTepusi, IHEPTHS, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BETUUYMHBI U €IMHMIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OPraHu3MeE.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypChl.

TexHOomorus:: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYpPrus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTE€PUAIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IHILIECBAS
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  ITPOU3BOJCTBO
KOCMETHYECKHX NPEnapaToB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpe/METHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  MpoIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JIESITEIBHOCTH
OOyJaromMXcsl M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIbHOCTH TMpPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEeHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAKTUUECKOMY U3YUYEHHIO MPOGEeCcCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaymiell npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIEHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MUPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIU B
CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIBTYPbI, PEIIEHUH I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOASIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iIn4HbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIUpUKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHUE XUMHYECKOU
peakiMy — MpU PEIIEHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
JESATEIbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE IMOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ieau W 3aJadyd, KOHTPOJMPOBATH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass M HeopraHHMYecKas
XUMUS» OTPAXKaloT:

c(OPMUPOBAHHOCTh ~ IPEJCTABICHUI: O XUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHWM SIBJICHUUI
opuponbl, B (HOPMHUpPOBAHMM MBIIUIEHUS H  KYJbTYypbl JMYHOCTH, €€



(GYHKIIMOHATEHOM TPaMOTHOCTH, HEOOXOAUMOMH 7Sl pEIICHUs] TPAKTUYECKUX 3a/1a4
¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi CBSI3b
(KoBaJIeHTHas, MOHHAsI, METAJLTMYECKas, BOJOPOAHAS ), KPUCTAIIMYECKasl pEIIETKa,
TUIBl ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, DJEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAs JTUCCOIMAIUS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHYECKON pEakIi, XUMUYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
IEKTPOJIMTHYECKON Jaucconanuu, nepuoguyeckun 3akoH J[. M. Menneneesa,
3aKOH COXpAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHs W TPEBPAIICHUs YHEPTHU
P XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHA SI3BIK XUMHH,
MHUPOBO33PEHYECKHE 3HAHUSA, JIKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH W
CUCTEMHOCTH XUMHWYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH Y€JI0BEKa,

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OTIMCAaHUHU HEOPTAaHMYECKUX BEIIECTB M MX MIPEBPAIICHHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEIIEeCTB (yrapHbl ra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETAIEHAs! U3BECTh, IUTHhEBAS COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEJENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasi, BOJOPOIHAsI) B COCIUHEHUSX, TUII
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIeCTBa (aTOMHas, MOJICKYJISpHasd,
MOHHAsA, METAJUTMUECKas), XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTraHMYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIaccy/Tpyrie
COeMHEHMH (MPOCThIE BEUIECTBA — METAUIBI MU HEMETAJUIbl, OKCHU/Ibl, OCHOBAHHUS,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;



c(hOpMUPOBAaHHOCTh YMEHUW XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux smemenToB J[. M. MenjgeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
110 IepuoaaM U rpynnam llepuonnueckon cuctemMel XMMUYECKUX 3i1eMeHTOB /[]. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUUYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C IOMOINIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKIMH I10
pPa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCIIEHUS! 3JIEMEHTOB, 00OpaTUMOCTU
pEeaklnH, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABISATH YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMA MOHHOTO 0OMEHa, yUNUThIBAs
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;

c(hOPpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAQYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKHMX BELIECTB, PAaCHO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh  CYIIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OallaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peaKlMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [laTenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IMPOIIECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO ITOJYYEHHS] CEPHOM KHUCIIOTHI, aMMHMaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MOHSTHUSL «MAacCcoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUNA Ta30B
IPU XUMHYECKUX PEAKITUSIX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pEaKlUU
BEIIECTB, TEIJIOBOro 3¢ (dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;



chOopMHUPOBAHHOCTh YMEHUH COOII0OIaTh IPABHUIIA MOIH30BAHUS XUMHUECKON
nocyAol M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHYECKHM
HKCIEPUMEHT (Pa3/IoKEeHHE MEPOKCHa BOAOPOJa B NMPUCYTCTBHHM KaTalln3aTopa,
ompezieNiecHue CpeAbl PACTBOPOB BELIECTB C IOMOIIBI0  YHHBEPCAIHHOTO
WHUKATOPA, BIMSHUE Pa3IU4HbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
Oe3omacHOCTH pU O0paIllEeHUHU C BELIECTBAMH U JIa0OpaTOPHBIM 000pPYI0BaHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO DJKCIepUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIM W (OPMYyITUPOBATH BHIBOJALI Ha OCHOBE
3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET u ApyTrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JIEATENBHOCTH B HEISIX
COXpAaHEHUS CBOETr0 3J0POBBS M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABATH
OMacHOCTh BO3JICHCTBUS Ha KUBbIE OPTraHU3MbI OINPEICIIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHUS U
peI0TBPAIICHUS UX BPETHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATHh 3HAaHHS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUMU;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



11 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3iejioB U TeM nudpoBbie
Ne i/ P Konrtpoabnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHIECKUX 3 0 0
anemenToB 1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 0
2.2 Hemeraminl 1
2. 3 CBHSB HGOpI‘aHI/I‘-IGCKI/IX n OpFaHI/I‘-IGCKI/IX 2 O 0
BEILECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 XUMUS U KU3HD 4 0 0
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3










11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN ATIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparmus aToMOB

06.09.2023

ITepuonnueckuii 3axoH u [lepuognueckas
cHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

13.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGZ[I/IHGHI/Iﬁ
0 TPYIIIaM | IepruoaaM. 3HaueHne
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anmemenToB /.M. Menaeneena B
pPa3BUTHHU HAYKH

20.09.2023

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3U. BogopoHast cBs3b

27.09.2023

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

04.10.2023

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOPE

11.10.2023




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHNYECKUX COCTNHEHUI.
['eHeTnuecKast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

18.10.2023

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

25.10.2023

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

08.11.2023

10

[Tpaktuueckas padota Ne 1. «BnustHue
pa3nyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKLUm)

15.11.2023

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BoJiopoHOM Tokasarene (PH) pacTBopa.
Peakniun nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IGCKI/IX BCIICCTB

22.11.2023

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpONIH3E
pacIiaBOB U paCTBOPOB COJICH

29.11.2023

13

KonTtponsHas pabota no pazneny
«Teopernueckre OCHOBBI XUMHIN

06.12.2023

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX AeMeHTOB /[]. M.
MemieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cBOKNCTBa
METaJUIOB

13.12.2023




15

CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN
pAI HAIPSKEHU METAJIOB

20.12.2023

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
MeTaJuIoB (HAaTpUH, Kajaui, Kajablui, MarHui,
QIIOMUHUIN) U UX COCAMHEHUH

27.12.2023

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHNN

10.01.2024

18

XUMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

17.01.2024

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramab»"

24.01.2024

20

Hemeramibl, X MoI0KeHHUE B
[Iepronnueckoit cucteMe XUMUYECKUX
anemeHToB 1. . Menaeneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

31.01.2024

21

®u3nYeCKue CBOMCTBA HEMETAIIOB.
ANoTpOmUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

07.02.2024

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

14.02.2024

23

XuMHUEcKue CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHUN

21.02.2024

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

06.03.2024

25

[IprMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COECTMHEHNN

13.03.2024

26

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110




TteMe «Hemerayuiely. Beruncnenus mo
YpaBHEHUSM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

20.03.2024

[IpakTuueckas padora Ne 3. «Perenune

27 1
?KCHepHMeHl:'aJIBHHX 3aja4 1o TeMe 03.04.2024
Hemerannsr"»
28 KoHnTtposbHas paboTa mo TemaM «MeTauiby 1
u «Hemeramnb 10.04.2024
Heopranuueckue u opraHnyecKkue KUCIOThL.
29 H 1
€OpraHMYecKre U OpraHuYecKre 17.04.2024
OCHOBaHUS
AmpoTepHbIe HEOPraHUYEeCKUEe U
OpraHMyecKue coequHeHus. [ eneTnueckas
30 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX 24.04.2024
BEIIECTB
Posib xuMuu B 06ecrieueHNH SKOJIOTHIECKO,
31 i i O 1
9HEPreTUYeCcKoil U MUILEBOM Oe30MacHOCTH, 08.05.2024
Pa3BUTUU MEIUIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
2 1
3 HpI/IHI_[I:IHaX MIPOMBIIIIJICHHOTO TTOJTY4eHUsI 15.05.2024
Ba)KHEUIIINX BEILIECTB
33 4 1
€JIOBEK B MUPE BEILIECTB U MaTepUaioB 99 05.2024
34 X 1
UMUS U 30POBbE YEJIOBEKa 99.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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