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IHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEeAHEro o0mero ooOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannny», TpeOOBaHU K pe3yJbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTEbHOM MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbXx B DegepaibHOM  rOCYJIAPCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoin
denepanuy, peaM3yIOMIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBbI, U
OCHOBHBIX TMosiokeHud «CrtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoit
Oepneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydarouuxcsl CpeicTBaMu
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
colepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, 0JIy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M TPUPOJHOW cpeae. Peanusyercss xumuueckoe oOpa3oBaHue
00yyJaromuxcsl Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHus CpeACTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEpKaHUE M MOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMMme 1O XUMHUH C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOW >KM3HH OOIIECTBA, a TaKkKe C y4ETOM
oO0mux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odrero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOyIO POJb B
COBPEMEHHOW IMBWIM3AINHN, B CO3/IAaHUHA HOBOW 0a3bl MaTEpHUATbHON KYyJIBTYPHI.
OnHa BHOCHUT CBOIi BKJIaJl B (POPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKalolIeM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUsS CTaja
HEOTHEMJIEMOH YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXI0ro uwieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlIeHA HA pEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBAI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIAMH CPEIHEr0 OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Opranndeckas xumus» U «OOIIasT ¥ HEOPraHWYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUYEHHEM 3HAHUU W3 O0IIel XUMHH) U
OpraHnyeckon xuMuu. PopMUpPOBAHUE NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUHU
npeaMera o0OecreynBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HeopraHuyeckas XuUMus» c@opMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuaia M oOOyCIOBJ€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHS OpPraHUYECKHUX
COCAMHEHNH, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
IOpEeACTaBICHUA O CTpoeHuH BemecTB. CBeneHHsa 00 uU3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIWHEHUU. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepPBOHAYAIBHbBIC
IPEICTABICHUS O XMMUYECKON CBS3M, KIAaCCU(PUKAIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIUH.

Ilonq HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyUYECHHBIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuand Hu (PaKTOJOrMYECKHUE CBEJIEHUSI O BEllecTBaX U
XUMUYeCcKoi peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» 00yYaromUMCsl TMPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TMO3UIINH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT



000011ar01IIeH 10 0OBSICHSIOIICH U TPOTHO3UPYIOIICH.

Enunas cucrteMa 3HaHUM O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKaHWs JonoyHseTrcs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMH KYyJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSA3U XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B IMO3HABATEJIILHOM W MPAaKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B O0JIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XHMHUEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
OPUMEHSITh €€ JUIsl TIOTOJIHEHHWS 3HAHUM, pEIIeHUsS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue yd4eOHOro
npeamMera «XUMHS»  JAHHOTO  YPOBHS  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
dunocockux MaeH, Takux Kak: MaTepualibHOE €IMHCTBO HEOPraHMYECKOro U
OpraHUYeCcCKOro MHupa, OOYCIOBIIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelIeHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUUECKHUX Tpobiiem, a
TaKkke Mpo0seM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nnane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA U COIMAIM3ALIMU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XHMHUHM TIOJIXOJBI K OIMPEIEICHHUIO
colepKaHUsi M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUIOB JIEATECIIBHOCTH: pEILICHUs] MpoOJieM, TMOUCKAa, aHalu3a W
00paboTku nHbOpMaIu, HEOOXOAUMBIX IS IPUOOPETCHHSI OTIBITA TPAKTUYECKON
U HCCIIEIOBATENbCKON AECATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B nmpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHMsI, TaK U HA YPOBHE CPEeIHETO 001Iero 00pa3oBaHus, Py ONPEACICHUN
COJICPKATEIIbHOW XapaKTepUCTUKU I1IeJIe HM3y4eHUs MpeaMeTa HampaBICeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATeIbHOCTU 4YeJIOBEKa U KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
peaMeTa SBJISIETCS BIOJIHE OMPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HM3Yy4YEHUS MpEIMeTa



«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (dopMupoBaHWE CHCTEMBl XHMHYECKHX 3HAaHMW KaKk BaKHEHIIeH
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKAT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XWMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHE C HUCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XWUMUYECKHX pEaKIii, HEOOXOAWMBIX IJisi TPUOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MUMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MTOBCETHEBHOH JKHU3HH,

e pa3BUTHE YMEHHUU U CIOCOOOB JCATEIHLHOCTH, CBI3aHHBIX C HAOTIOJCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOMIOJICHUEM  TPaBUI
0e3011acHOr0 OOpaICHUS C BEIICCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKA IIeJIel U 3a/1a4 U3y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpenHero obmiero odpazoBanus. CeroaHs B
OpEroJaBaHUM  XUMUU B OOJbIIEed CTENeHH OTHA€TCA  MPEANOYTECHHE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUs OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIIbHON OpraHMU3aIliH, BIAACIOIIECTO HE
HabopoM 3HaHWH, a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS WX B PEaTbHOU KU3HU
JUTS pEIICHUST TPAKTUIECKUX 3a71ad.

B cB3m ¢ 3TUM mnpu u3yueHUU TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TaKKE IEIH U 33]]a9H, KaK:

ajanraius o0y4aronmxcs K YCJIOBUSM JWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHWe  WHTEIUICKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO TPaMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHne y OOy4aromMXcs KIIFOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUCHWE IS Pa3IUYHBIX BHIOB
NESTENHHOCTH: PElIeHus MpoOeM, MoucKa, aHanu3a U 00paboTKu HWH(POPMAIINH,
HEOOXOIMMBIX JJII TPUOOPETEHUS OIbITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TMO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN
AKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKHX
IPOIIECCOB HAa OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CAMOCTOSTEIHHO MMPHUOOPETATh HOBBIC



3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSMU, UCTIOIH30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHM JJI1 TIOMCKA U aHallu3a y4eOHOU U
HAyYHO-TIOMYJIIPHON MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

(opMHpOBaHUE U Pa3BUTHE Y 00YHAIOLIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYarommxcsi yOeXAEHHOCTM B T'YMaHUCTHYECKOU
HAMIPABJICHHOCTH XHMHH, €€ BaXHOW POJM B PEHICHUHM TJIOOATBHBIX IMPOOIEM
PaAIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKIUX PECYpPCOB H
COXpaHEHUsI TPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEeKHOTO
OTHOIIIEHUS K TMPUPOAEC M CBOEMY 3JI0POBBIO, a TaKke NPUOOPETEHMs OIbITa
WCIIOJIb30BAHUS TIOJTYYCHHBIX 3HAHWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJICHHUSIMHU.

B yuebHOoM mane cpemHero oOmiero oOpa3oBaHHS NPEIAMET «XUMUSD)
0a30BOro YpoBHSI BXOJIUT B COCTaB MpeIMeTHOM o0nacTu «EcTecTBeHHO-HayuYHbIE
pEaMETHI.

OO61iee yncao 4acoB, OTBEAEHHBIX JJIs1 U3YyYEHUsI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocraBisieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEPXXAHME OBYUYEHUA

11 KIIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU

XWMHUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
00o0Ji0uKa. DHEpPreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeneNieHus: 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DJIEKTPOHHASI KOH(PUTYpaLKs aTOMOB.

[lepnognueckuit 3akoH U Ileproguyeckas cucrema XMMHYECKUX DJIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoguyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xuMmudeckux sneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNnaM U MEpPHOJIaM.
3Ha4YeHUE NMEPUOANIECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKass CBs3b. BHABI XHMHYECKON CBSI3U
(KOBaJIEHTHAsl HENOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
akLenTopHelii). BomoponHas cBa3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHns. IOHBI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJEKYyISIPHOIO M HEMOJEKYJSIPHOIO  CTPOEHHMs.  3aKOH
MIOCTOSTHCTBA COCTaBa BeLIECTBA. THUIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAIUIMYECKOU PEIIETKHU.

[lonatne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJIJIOWMJHBIE PAaCTBOPHI.
MaccoBas 10Js1 BEeCTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTMuyecKkass CBSA3b HEOPraHUYECKUX BEIIECTB,
NPUHAJIEKAIINX K Pa3JIMYHbIM KJIacCcaMm.

Xumuyeckass — peakius.  Knaccudukanuss  XMMHUYECKUX — peakiuid B
HEOPraHMYECKOM U OpPraHUYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLECHUS SJHEPTUU IIPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT paznuyHbIX (paxTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecue. @DaKkTOpbl, BIMAIOIIME HA COCTOSAHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [lartense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIE U clladbie aneKTponnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus Ttabnun «llepuoauyeckas cucrtema XuMu4eckux snemeHToB [, .
MenneneeBay, M3ydeHUE MoOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE NIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPa, pEeaKIud HOHHOTO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEeaKIum».

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKUUH, B TOM YHCIE
TEPMOXUMHUYECKHUE PaCU€Thl, pacu€Thl C MCIOJB30BAHUEM IIOHSITHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxxkenne HemerauioB B Ilepuoguyueckoirt  cucreme
xuMudeckux sjaeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (rajJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga WU KpeMHHS) W HX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJICPIKAIIMNX KUCIIOT, BOJAOPOIHBIX COSTUHEHUN).

[IpuMeHeHne BaXXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucTeEME XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtayuioB. OOmmMe ¢guznyueckne cBoricTBa MeTaioB. CIuiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANPSIAKEHU METAJLIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mme crocoObl MOoTyYeHUs MeTayioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBICE METOJIbl HM3YyUYE€HHUS BEIIECTB M HX IPEBPAIICHUN:
U3YUEHHUE KOJUICKIMU «MeTamibl U CIUIaBbD», 00Opa3l0OB HEMETAJUIOB, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3aja4, HAOMIO/ICHWEe W OIMHCAHWE JICMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIEJI0Y€H, KaUeCTBEHHBIE PEAKIIUK HA KATHOHBI METAJLJIOB).

Pacuérnrble 3amaumn.

Pacuétel maccel BemiecTBa WM 00OBEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OO0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMa, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS U KM3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, pa3BUTUM MeulMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEHIINUE CTPOUTEIHHBIC
Martepuandbl, KOHCTPYKIHMOHHBIE MATE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTtepuainbl JjIsl 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHUsL U 3[I0pPOBbE YEIIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO UCIIOIb30BaHUs MPENapaToB OBLITOBOM XUMUU
B IIOBCEJIHEBHOW JKU3HMU.

MexxnpeaMeTHbIe CBSI3H.

Peanuzanmss  MeXnpeaMeTHBIX  CBsi3ed TNpU  HM3yYeHMH OOmed u
HEOPraHM4eCKOM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSITUM, TaKk W TIOHSATUN, SBISIOUIAXCS
CHCTEMHBIMU JJIS1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHbBIE MOHATHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCHU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusukKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKUE BEIUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, J3KocHcTema, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, TIOJIE3HBIC UCKOMAEMbIE, TOIUINBO,
pecypchl.

TexHoyOrus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
IPOMBITINICHHOCTh,  (papMarneBTHUeCKasi  MPOMBIIIICHHOCTh,  TPOU3BOJICTBO
KOCMETHUYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUAJIOB,
3JEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VJIbTATBIOCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucsl MPOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHBIM W TpeIMETHbIM). HayyHO-MeTOau4ecKkoil OCHOBOW s
pa3pabOTKHU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa30BaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBMM C CHCTEMHO-JIESITEILHOCTHBIM TMOJAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HAaHME OOYYAIOIUMHCS POCCUHUCKON TPaXKTAaHCKOW HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIIEHUIO;

HaJIU4YUe MOTUBALIMU K 00YUCHHIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEH
JNEATENBHOCTH ILIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPHUCYIIUMH LEJIOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIn4HOCTHBIE PE3YJBTaThl OCBOCHMS MpeIMeTa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJaMd POCCHUHCKOrO TPaKJAHCKOro OOIEecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JIMYHOCTH
00yyYarommxcs.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIBITa I[IO3HABATEIILBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaroniuxcst 1o peaausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacCTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIIBHOCTA IIPU CO3JaHHU



y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
aApTyYMEHTBI IPYTUX MPU aHATM3€ PA3IUYHBIX BUJIOB YU€OHOM AESTEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IICHHOCTHOTO OTHOUICHWSI K HMCTOPUYECKOMY M HAay4YHOMY HACJEIUIO
OT€YECTBEHHON XHMMUM,

YBOKEHHSI K TIPOLIECCY TBOPYECTBA B 00JIACTM TEOPUU M IMPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJbTar
JUINTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYJia YYEHBIX U MIPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEIYIOIIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOrO TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBSA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IOBEJACHHWE W IOCTYIIKM CBOMX TOBAPHUINIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTIKOB;

4) popmMupoOBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl IIEHHOCTEH 30pOBOr0 U  0Oe30MacHoro obOpasza >KH3HH,
HEOOXOJMMOCTU OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/IeHns1 TMpaBuil 0Oe30MacHOro0 OOpallleHHs C BellecTBaMu B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHUMAHHUS LEHHOCTH TNpaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€301acHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HETPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COI[MAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3InyHOro poja, B TOM



YUCJIe HA OCHOBE PUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHUS K TPYAY, JJIOJISIM TpyAa U pe3yJibTaTaM TPYJ0BOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHus, Oyaymieil npodeccu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON M COLUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JIOCTIDKCHUN XUMUHU IS
pelIeHUsI BOIPOCOB PAlMOHAIIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, [MPUHOCSIIIMX BpEI OKPYKAIOLIEH
IPUPOAHON Cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJIATONMPHUATHBIE HKOJIOTHYECKUE
MOCJIECTBUA MPEATPUHUMAEMBIX JEUCTBUM U IPEIOTBPAIATH UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIILHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MpPaKTHKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HIEOJIOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMUPOBAaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIUIECHUS, CO3JaHUMU IETOCTHOTO
npeACcTaBlIeHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHUHM JUII  COBPEMEHHOM
UUBWIN3ALIUU: B €€ TYMAaHUCTHYECKOW HANPABICHHOCTA W BAXHOW pPOJU B
CO37aHUU HOBOW 0a3bl MaTepUATLHON KYJIBTYPHI, PEIICHUN TIOOATBHBIX MPOOIeM
YCTOWYHBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, SHEPIrEeTUUECKOU, MUILIEBON U
AKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00CCIEUCHUU YCIOBUM
YCHEUIHOTO TpyJda U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro YJieHa
0OIIIECTBA;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHCHHS SIBIICHHM OKPYIKAIOIIEro MUpa U



MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIIUXCS JaHHBIX C [N IONyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpECca K OCOOCHHOCTSAM TpyAa B pasnuyHbIX cepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHs» Ha
YpOBHE CpeAHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC 11 dhopmupoBaHUs MHPOBO33PEHUS 00yUaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHbIC MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHB MHUpa H CHeNU(PUKYy METOJOB TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
npolecc, CUCTeMa, Hay4yHbIM (hakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, UCCE0BaHUE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE yueOHbIE NEUCTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yJaronInXcs;
CIIOCOOHOCTH 00yJaronuxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLMAIIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4e€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBiaaenue YHHBEpPCaJIbHBIMHA Y4eOHBIMH NMO3HABATEIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKne JqeicTBUS:

CaMOCTOSITENILHO  (pOpMYJIMpOBaTP M aKTyalIU3UpoBaTh  MpoOieMmy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENEIATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABJICHHBIMU LIEISIMU;

UCIIOIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILICHUSA —
BBIJICIIATh XAPAKTEPHbIC NPU3HAKU MOHATUN M YCTAHABIUBATH UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

yCTaHABJIMBaTh IPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIy H3y4aeMbIMHU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE pacCCyXJACHUS (MHAYKTUBHBIC, JICAYKTHUBHBIC, IIO
AQHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATh B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIC B XUMUU CUMBOJIUYECKUE
(3HaKOBBIEC) MOJIECIIH, PEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUCCKUIT
3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEHICHUU Y4eOHBIX TMO3HABATENIbHBIX W MPAKTUUECKUX 3ajad,
PUMCHSTh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHUS IS BBIIBICHHS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIICCTB U XUMHUUECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKiuu;

bopMyIIMPOBATH 1SN U 33JI1a4l HUCCIICIOBAHUS, NCIIOIL30BaTh ITOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJis1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BIIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W  MPOBEIACHUS
YYCHUYECKHUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJ0M
mporiecca, CaMOCTOATENIBHO TPOTHO3MPOBATH €ro pe3yibTaT, (opMyJIUpOBATH
000011IeHNs ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUA,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW WCCIEAOBATENBCKOW ©  MPOEKTHOM
NEATeIIbHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3a]ay, IMPUMECHEHHUIO Pa3IuYHBIX
METOJIOB TIO3HAHUS.

3) padora ¢ uHpoOpManue:

OPMEHTUPOBAThCSA B PA3IMYHBIX HCTOYHHUKAX HHpopManuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIIEHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;

dbopMyIIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOABI MPH IMOUCKE H
oTobope wuHbOpMAIIUM, HEOOXOAWMOW JUIsI  BBIMOJHEHMS Y4YEOHBIX 3ajad



OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEeACTaBICHUS
uHdopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM A3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(poOpMaleil: NpPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHYECKHE CPEACTBA
HaIJIJHOCTH.

OBjaeHne yHMBEePCAJTbHBIMM KOMMYHUKATUBHBIMHU [1€iiCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIa€MOM TeMbI B XOJie AUaliora U/ Wiu
JUCKYCCUHM,  BBICKa3blBaTh  HWJAEH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEIJI0KEHHOMN 3a/1a4u;

BBICTYIIAaTh C MPE3EHTALMEN pEe3yJbTaTOB I103HABATEIIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJTHEHUN
XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aliil Yy4eOHOTO MpoeKkTa U (hOpMyITHpPOBATh BHIBOJBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS IMO3WLIUANA B
xoJ1e 00CyX AeHHUSI 1 OOMEHa MHEHUSMH.

Ogy1aileHNe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeCTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeSATENbHOCTh, Onpenessis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMplii aJrOpuT™M JACHCTBUN mpuU
BBITIOJIHEHUH YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbHIOMpaTh Haubolee
3¢ pexTuBHBIN €rMoco0 MX peleHus C Y4ETOM IMOJY4YEHUS HOBBIX 3HAHUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INNPEIAMETHBIE PE3YJIBTATBI
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPakKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELISHUS TPAKTUYECKUX 3a]1a4



U 9KOJOrM4eCKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpexne;

BJIQJICHNE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIUe MOHATHA (XUMUYECKUA 3JIEMEHT, aToM, M30Tom, S-, p-, d-
3JIEKTPOHHBIE OpOHUTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKHUCIICHHS, XUMUYECKasl CBA3b
(KoBaJIeHTHasl, MOHHAsI, METAJJTMYECKasi, BOJOPOAHAs ), KpUCTAIIIMYECKash pelIeéTKa,
TUANBl XUMHUYECKUX  PEAKLUHUM, PpacTBOp, DJEKTPOJIMTBL,  HEIJIEKTPOJIUTHI,
JJEKTPOJIMTUYECKAST JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pPEaKUUU, XUMUYECKOE DPABHOBECUE); TEOPUHM M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOW JUCCOUMalnM, nepuoandeckuid 3akoH [l. WM. Menneneesa,
3aKOH COXPaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUH
OpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE IIOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBJICHMH, (PaKTOJIOTMYECKUE CBEIEHHUS O CBOMICTBaX,
COCTaBe, MOJIYYEHUH U O€30M1aCHOM HCIOJIb30BAHNN BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSITHA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAHUHU HEOPTAHUYECKUX BEIIECTB M UX IPEBPALLECHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUH  XUMHYECKUX  PEaKLUH,
cucrtematudeckyto HomeHknaTypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETALIEHAsI U3BECTb, IUTHEBAs COJA, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEEINSATh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMUECKON pEemETKM KOHKPETHOTO BEIECTBa (aTOMHAs, MOJIEKYJsIpHasi,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIaccCy/TpyIie
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PacKphIBaTh CMbBICI MEPUOAMYECKOro 3aKkoHa /.
W. MenneneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTb YMEHHUH XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHUE



aTOMOB XUMHYECKHX 3JIeMEeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
xumudeckux sneMmeHtoB JI. M. MenneneeBa, ucnoisb3yst MOHATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COCHUHEHHU
110 repuoaam u rpynnam llepuoanueckon cucremMpl XuMu4eCcKkux 3neMeHToB [l. H.
Menpeneena;

c(OpMHUPOBAHHOCT, ~YMEHHUHM  XapaKTepus3oBaTh (OMHCHIBATH)  OOLIUE
XUMHAYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakinu, U3MEHEHHUIO CTEIEHEN OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHMSI PEAKIMA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKlMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;

chOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKIUHU, TMOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMI  pacCKpbIBaTh CYIIHOCTh  OKHUCJIHMTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaklMK OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMUYECKOT'O PAaBHOBECHS
B 3aBUCHUMOCTH OT BHenrHero Bo3aeictsus (mpunuui Jle [larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JekKalIMe B OCHOBE IMPOMBIILUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTHh NPEJCTABICHUNA 00 OOIIMX HAyYHBIX NPUHIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO U3 YYACTBYIOUIMX B PEeaKUUu
BELIECTB, TEIJIOBOro 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IATh MpaBUjia MOJIb30BAHUS XUMUYECKON
NoCyJI0M ¥ JabopaTOpHBIM OOOPYJIOBaHMEM, a TaKXKe MpaBWia OOpalleHUs ¢



BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBINONHATH XHUMHYCCKUI
AKCIIEPUMEHT (Pa3jIo’KeHHUE TMEPOKCHAa BOJOPOAA B MPHUCYTCTBHHM KaTaan3aTopa,
OTIpENIeTICHNE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCATHLHOTO
WHMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEakIiuu,
peakIMy MOHHOTO OOMEHA, KauyeCTBEHHBIC PEAaKIMU Ha Cyiab(dar-, kapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a71ad 110
TeMaM «Metamey u «HemeTamiby) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0€30MacHOCTH TIPH OOpAIlEHNHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTaBIATh PE3yJbTaThl XHWMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIONIUX peaKIuid W (OPMYIUPOBATH BBHIBOJBI HAa OCHOBE
ATUX PE3yIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAINIO, TMOJY4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaluu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  CcOONIOAaTh  MpaBWa  JKOJIOTHYECKU
1eaecooOpa3HOro MOBEJACHUSI B OBITY W TPYJIOBOM JEATEIBHOCTA B IEJISIX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHON Cpeibl, OCO3HABATh
OMACHOCTh BO3JICHCTBUA Ha KUBbIE OPraHU3MbI OIMPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicnt Tokazarens IIJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMCHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha OpTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CJIA0OBUISIIMX OOYYaloOIIMXCs: YMEHHE HCIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHMUE
11 KIIACC

Ne n/m HaumeHoBaHue pa3aesioB U TeM KosnuyecTBo 1yacos DJIeKTPOHHbIE
MporpamMmbI Bceero KoHTpobHbI IMpakTnyeckn (undposbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 Crpoenue atoMoB. [lepuonnyeckuii 3aKoH 3
u Ileproanueckas cucteMa XUMHYECKHX
anemenToB JI. . Menaeneena
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue 4
BEIIECTB
1.3 XUMHYECKUE PEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meraibl 6 1
2.2 Hemerannsl 9 1 1
2.3 CBsI3b HEOPTAHUYECKUX U OPTaHUYECKUX 2
BEIIECTB
Nroro no pazaeny 17
Pa3zgen 3. XuMus u :Ku3HbL
3.1 ‘ XuUMHS U )KU3Hb 4
Hroro no pazneny 4
34 2 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
Ne Tema ypoka KoJsun4yecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabHbl IMpakTn4yeckn U3yYeHUst uudposbie
e padoThbl e padoThbI o0pa3oBaTeJIbHbI
e pecypchbl
1 XUMHUYECKUH JIEMEHT. ATOM. 1 04.09.202
DneKTpoHHas KOHPUTYpalys aTOMOB 4
2 [Tepnonnueckuit 3akoH u [lepnoanueckas 1 11.09.202
CHCTEeMa XUMHYEeCKuX saeMeHToB JI. 1. 4
Memnzeneesa, UX CBSA3b C COBPEMEHHOMN
TEOopHUel CTPOCHUS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 1 18.09.202
XUMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI 4
110 FpyIaM U rnepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anementoB .M. Meneneesa
B Pa3BUTUH HAYKU
4 CtpoeHue BelecTBa. XMMHYECKasl CBA3b, 1 25.09.202
e€ BUJIbI; MEXaHU3MbI 00Pa30BaAHUS 4
KOBAJICHTHOM CBsi3U. BogopoaHas cBsi3b
5 BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD. 1 02.10.202
Crenens okucienus. Bemectra 4
MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS
6 [lonsATHE O NUCTIEPCHBIX CUCTEMAX. 1 09.10.202
HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. 4




MaccoBas 105151 BelllecTBa B pacTBOpE

7 Krnaccudukanus 1 HOMEHKIATypa 16.10.202
HEOPraHWYECKUX COCIUHECHUM. 4
'eneTnyeckast CBsi3b HEOPTAHUUECKUX
BEIIIECTB, PA3JINYHBIX KJIACCOB

8 Knaccudukanmst XuMruaecKux peakiuii B 23.10.202
HEOPraHWYECKOW M OPraHUYECKON XMMUU. 4
3aKOH COXpaHEeHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TTPU
XUMHYECKHUX PEaKIHIX

9 Ckopoctb peakiuu. OOpaTuMble peakiiiy. 06.11.202
XUMHUYIECKOE PABHOBECHE 4

10 [Ipaktuueckas padora Ne 1. «Bnusiaue 13.11.202
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh 4
XUMHUYECKON peakinm»

11 DIIEKTPOJIUTHYECKAS TUCCOIUALIUS. 20.11.202
[TonsTue o Bomopoanom nokazatene (pH) 4
pacTtBopa. Peakiiuu noHHOTrO OOMEHa.

I'mpponus opraHn4eckux u
HEOPTaHWYECKUX BELIECTB

12 OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC 27.11.202
peakmuu. [lonstre 00 a5ekTponn3e 4
pacIuiaBoB U pacTBOPOB CoJiei

13 MeTtamiel, UX MOJIOKESHUE B 04.12.202
[lepuoanueckoii cucteMe XUMUUYECKUX 4
anemenToB . 1. Menneneera u
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
(u3nuecKre CBOMCTBA METAIIIOB

14 KonTponbHas pabora no pasaeny 11.12.202
«TeopeTndeckrne OCHOBBI XUMHUM» 4




15 CrnnaBel METAIIOB. DJIEKTPOXUMUYECKUI 18.12.202
PSI HATIPSDKCHUI METAJIOB 4

16 XUMHUYECKHE CBONCTBA BaXKHEHIIINX 25.12.202
METaJUIOB (HaTpUH, Kaaui, KaabIlui, 4
MarHui, aJJIOMAHUAN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX 15.01.202
COCTMHEHUN 5

18 XUMHUYeCcKre CBOMCTBA IIMHKA, KeJie3a U UX 22.01.202
COE€IUHEHUI 5

19 [IpakTuyeckas padora Ne 2. "Pemenue 29.01.202
SKCNIEPUMEHTAIIbHBIX 33]1a4 110 TEME 5
«MeTtamsi»"

20 Hemerannsl, UX monoxeHUE B 05.02.202
[Tepronuueckoit cucreMe XMMUYECKUX 5
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21 du3znyeckue CBOMCTBA HEMETAILIIOB. 12.02.202
AmioTponus HEMETaJuIoB (Ha IpUMepe 5
KHCIIOpoJia, cephl, hocdopa u yriepoa)

22 XUMHUYECKUE CBOWCTBA I'AJIOTEHOB, CEPBI U 19.02.202
HX COCIMHCHUM 5

23 XuMuyeckue cBoWcTBa a3oTa, pocdopa u 26.02.202
UX COCOUHEHUN 5

24 XUMUYECKUE CBOMCTBA yIIIepoa, KpeMHUS 05.03.202
U UX COCTUHECHUN 5

25 [IpumeHeHne BaKHENIINX HEMETAJUIOB U 12.03.202
HUX COSIMHECHUM 5

26 O0o001IeHre U CHCTEMATH3allHs 3HAHUH 110 19.03.202
teMe «HemeTanaeny. BeauciaeHus mo 5

YPaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ n




TEPMOXUMHUYECKHUE PACUETEI

27 [Ipaktuyeckas padora Ne 3. «Pemmenune 1 02.04.202
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 5
"Hemertansi"y

28 KonTponsnas pabora no temam 1 09.04.202
«Metaine» u 5
«Hewmeramby/Beepoccuiickas
npoBepoyHas paboTta

29 Heoprannueckue u opranudeckue 1 16.04.202
kucinotel. Heoprannueckue u 5
OpraHMYECKHUE OCHOBAHUS

30 AMdoTepHBIC HEOPTaHUIECKHE U 1 23.04.202
opraHuyeckue coequHeHus. ['enernueckas 5
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIIECTB

31 Ponb xumun B obecrieueHUN 1 30.04.202
JKOJIOTUYECKOH, SJHEPIreTUYECKON U 5
MUILEBOM 6€30MacHOCTH, Pa3BUTUU
MEULIMHBI

32 [IpencraBnenust 06 0OMIMX HAYYHBIX 1 07.05.202
MPUHIIMIIAX TPOMBILUIEHHOTO HOJIYYEHUS 5
BaXKHEUIIINX BEIIECTB

33 UYesoBek B MUPE BEIIECTB U MATEPUAIIOB 1 14.05.202

5
34 XUMUS U 300POBbE YEIOBEKA 1 21.05.202
5
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.

AxnmonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»

METOAUYECKUE MATEPUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






