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MHNOACHUTEJBHAS 3AIIUCKA

[IporpammMa 1O XMMUUM Ha YPOBHE CpeAHEro oO0mero ooOpa3zoBaHuUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOll  00pa30BaTEIBFHON MPOTPpaMMBbl  CpPEIHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DenepaibHOM  rOCyJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoii
deneparuy, pean3yIOMIUX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
@epneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XHWMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHu3allii, SBISETCA HEOThEMJIEMON dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIOBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOIO OTHOIIECHUS K CBOEMY
3I0pPOBBI0 M MpUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yyJaromuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpelCTBaMU Yu4eOHOTO
npeamMera «XHUMHS», COJECPKAHUE UM TOCTPOCHHE KOTOPOrO OIpENENCHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWUU TPUPOJLI M B MaTEpUAIbHOU >KM3HH OOIIECTBA, a TakkKe C y4ETOM
o0ImMX I1efied U MPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeJiHero oduero oopasoanus B Poccuiickoit @enepanuu.

XuMusl Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0COOYIO0 pOJib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABIEHUs 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
IPUPOJIBI U YeJOBEKa, KOTopoe (opMUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU TPUMEHEHUSI.

TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTana
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCJIIOBHUEM YCIIEITHOTO
Tpya M JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XUMHUS KakK Hayka
co3ujiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTWW HalpaBlieHA Ha pElIeHUue



TJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3JOPOBBSI.

CocrapnsiomuMu  mpeaMera «XHUMHUs»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumuss» U «OOlmAas M HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 OOIIeH XUMHUM) U
opraHnyeckoil xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMBbI 3HAHUW MPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranumyeckas xumusi» u «OO0mas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpOTrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Yy4YeHUI0 y4eOHOro wmarepuaia M OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKNX YpOBHsSIX. Tak, B Kypce OpPraHMYEeCKOM XHUMHUHU BEIIECTBa
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCAMHEHNW, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKMX M DIIEKTPOHHBIX
IpEACTaBICHU O CTpoeHuH BemecTB. CBelneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHUW. B Kypce OpraHMdeckol XWMHUHU MOJYyYalT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
NpEACTaBICHUS] O XUMHYECKON CBSI3M, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN pEaKIIUu.

[Ton HOBBIM yIJIOM 3peHus B IpeaMere «Xumus» 0a30BOro YypOBHS
paccMaTpUBaeTCs W3YyYCHHBIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuad H (PaKTOJOTMYECKHUE CBEJIEHUS O BeEllecTBaX U
xuMuueckoil peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00ydarouuMcsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJANYECKOr0 3aKOHA C OOIETEOPETUYECKUX M METOJO0JIOTUYECKUX MO3ULUMI,
rIIy0)Ke TOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOIICH.

OTH 3HAaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHU C JIPYTUMHU
HayKaMH, PaCKpbIBAIOT €€ POJIb B NTO3HABATEIBHON U NPAKTUYECKOUN JEATEIbHOCTH
YEeJI0BEKa, CIMOCOOCTBYIOT BOCIMTAaHUIO YBAaXEHUS K TMPOIECCY TBOPYECTBA B
00JIaCTU TEOPUU W MPAKTUYECKUX MPHUIOKEHUN XUMHH, MTOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IMpodiieMax,
CBSI3aHHBIX C XMMHUEH, KPUTUUECKU OCMBICIMBATh UHGOPMAIIMIO U TPUMEHAITH €€
JUISl TIOTIOJIHEHMSI 3HAHWM, PElICHUS] MHTEIUICKTYaIbHBIX U 3KCIEPUMEHTATbHBIX
UCCIIeIOBATENLCKHUX 3a7a4. B 1enoM cojepkanne yueOHOro mpeameTa « XuMUsD)
JAHHOTO YPOBHSI M3YYEHHUS OPUEHTHUPOBAHO Ha (POPMUPOBAHUE y OOYUaIOIIMUXCS



MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUs (UIOCOPCKUX HJEH, TaKUX Kak:
MaTepUAJIBHOE  €AMHCTBO  HEOPraHWYECKOr0 W OPraHMYecKoro  MHpa,
00yCIJIOBJIEGHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOEHUEM, MO3HABAEMOCTh
OPUPOAHBIX SIBJICHUN MYyTEM HKCIIEPUMEHTAa U PEUIEHUS MPOTUBOPEUYHI MEXIY
HOBBIMHU (PaKTaMH U TEOPETUYECKUMU MPEANOCHIIKAMU, OCO3HAHUE POJIN XUMHU B
pEIIEHWH  JKOJIOTMYECKUX  MpoOieM, a Takke npodieM  cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AHUS HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B nmyaHe pemenus 3agad  BOCHUTAHMS, pa3BUTUS U COLMAIM3aLUU
oOyJaronuxcsi TPUHATBIE NPOrpaMMON MO XHMHHM TMOJIXOJbl K OINPEAEICHHUIO
COJlep)KaHusl M TOCTPOCHUS TNpeaMeTa IpeaycMaTpuBaoT  (OPMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JAEWCTBUH, HMEIOMMX 0a30Bo€ 3HAUYCHUE MJIs
pPa3MYHBIX BHUJOB JESITENBHOCTU: peLIeHUs MpoOiieM, MOUCKa, aHalu3a Hu
00paboTKu nH(popMau, HEOOXOAUMBIX IS IPUOOPETEHHSI ONbITA MPAKTUYECKOU
U HCCIE0BATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B INO3HAHUU
XUMUH.

B mnpaktuke npenopaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOILIEro
0o0pa3oBaHuUsl, TaK U HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, MIPU ONPEICICHUN
COZIEpKATEIbHONM XapaKTEPUCTUKU 1€ H3Yy4YeHUs NpeAMETa HalpaBiIECHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NESTENLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEeIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMHU LEISIMU H3Y4YEHUs IpeaMera
«XuMHus» Ha 0230BOM YPOBHE SIBIISFOTCA:

e (¢opMupoBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK  BaKHEHIIEH
COCTaBJSIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIYEBbIe MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHMMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakuui, HEeOOXOOUMBIX [UIsl HPUOOpEeTEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHUH,
UMEIOIMX MECTO B NMPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHMI U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIEpUMEHTa, COOMIOJICHUEM  MPaBUI
0e301acHOro OOpaIeHus ¢ BEICCTBAMM.



Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA IIeJIe U 3a/1a4 U3y4YeHus
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH IIPHOPUTETAMHU B CHCTEME CpeIHero oomiero oopazopanus. CeroaHs B
NPETNoJlaBaHu XUMHH B OOJIBIIEH CTETEHH OTHAETCA  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHus OOy4deHUs, OPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 00Ie00pa30BaTEIIbHON OpraHM3aIliH, BIAACIOIIECTO HE
HAOOpOM 3HAHWM, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOcoOaMH W
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMCEHEHHUS MX B PEATbHOU KU3HU
JUTS pEIICHUST TPAKTUIECKUX 3a71ad.

B cBa3m ¢ 3TMM mnpu u3yueHUH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TaKKE LEIH U 33J]a4H, KaK:

aganTamnys oO0yJaroImuXcs K YCIOBUSAM JTWHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHHEe y OOYYalOmUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITETCHIIN), WMEIOIINX YHUBEPCATbHOE 3HAYCHUE IS PA3IUYHBIX BHJIOB
NeSTENHHOCTH: pelIeHus MpoOeM, MoucKa, aHaiau3a U 00paboTKu HWH(POPMAIIHUH,
HEOOXOIMMBIX JJII TNPUOOPETEHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BOXHOC MECTO B TIO3HAHMM XHMHH, a TaKKe JUIA OIEHKH C TO3WIUN
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XWMHYECKHX
IPOIIECCOB HAa OPraHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CAMOCTOSTEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIb30BaTh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOII0IaTEIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWHM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXKHOW POJM B PENICHHH TI00ATBHBIX MPOOJIEM
PaIMOHAIIBHOTO MPUPOJIOIOJIB30BAHUS, TTOTIOJHEHUS SHEPTCTHUCCKUX PECYPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OCpPEKHOTO
OTHOIIEHUSI K TIPUPOJE W CBOEMY 3/I0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.



B yuebGHOM mane cpemHero oOmiero oOpa3oBaHHS NPEIMET «XUMUSD)
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMETHOM oOnactu «EcTecTBeHHO-HAy4YHbIS
pEAMETHI.

OO61iee yncno 4acoB, OTBEAEHHBIX 711 U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero obpa3oBanus, coctaBiser 34 daca: B 11 xmacce — 34 gaca (1
4ac B HEJIETIIO).



COJEPXKXAHUME OBYUYEHUA

11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XuMu4eckuii 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000110yKa. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUus] 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NepuoauyecKkoro 3akona u Ilepuoauyeckoil cuCTeMbl
xumuueckux aiemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yemMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HaYeHUE NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBSI3b. BHAbl XUMHUYECKOW CBSI3H
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBA3M (OOMEHHBII U JIOHOPHO-
aKIenTopHeli). BomoponaHas cBs3b. BaleHTHOCTb. IEKTPOOTPUIIATEILHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBONMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKON PEMIETKH.

[lonstne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccosas 1011 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BeIIeCcTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJ1accaM.

Xumnueckas — peakiusa.  Kimaccupukanmss  XUMHUECKMX — peakiuii B
HEOPraHMYECKOM M OpPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUHN TP XUMUYECKUX PEAKIIUIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT paziMyHbIX (pakrtopoB. OOpaTuMbie
peakunu. Xumudyeckoe paBHoBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
neMoHcTpanus tabnun «llepuoauyeckas cuctema XuMu4eckux snemeHToB [[. .
MenneneeBay, U3ydeHHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOPOJa B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEeaKIMd HOHHOTO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHUe pa3inuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON pEeaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKUUH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJB30BAHUEM IIOHSTHUS «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuogudeckoit  cucreme
xuMuueckux snaeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
dusznyecKkre CBOWCTBA HEMETA/UIOB. AJUIOTPONHUsS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIUX HEMETAUIOB (TaJior€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIIOT, BOJAOPOIHBIX COSIUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucteMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
atoMoB MetayuioB. OOmmMe ¢guznueckne cBoiicTBa MeTaioB. CruiaBel METaJIOB.
DIJIEKTPOXUMHUYECKUHN PsiJl HAPSKEHUN METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEWINWX METAJUIOB (HATPHUM, KaJiuil, KaJbIUH,
MarHui, aTlOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHUH.

OO6mme crocoObl MOTyYeHUs MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl HM3YyUYE€HHUS BEIIECTB U HX MPEBPAIICHUN:
U3YUEHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, pEIICHUE
AKCIIEPUMEHTAILHBIX 3aja4, HAOIO/ICHWEe W OIMHCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHUSA C PACTBOpaMU
KHUCJIOT M IIEJI04€H, KaUeCTBEHHBIE PEAaKIIUK HA KATHOHBI METAJLJIOB).

PacuéTnrble 3amaun.

Pacuérel maccel BemiecTBa WM 0OBEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIU OHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, pPa3BUTUM MeUlMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJIYYEHHUS] BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEHIINUE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKIHOHHBIE MAaTE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl Jisl 3JEKTPOHUKU, HAaHOMAaTepHUaibl, OPraHUYECKUE U MUHEpAIbHbIC
yao0peHus.

XuMusL U 3I0pPOBbE YEIIOBEKA: NpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOT0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3HU.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3y4YeHMH  OOmed u
HEOPraHU4eCcKOM XMMHH B 11 Kilacce OCyIEeCTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHBIX TOHSITUM, TaKk W TIOHSATUN, SBISIOUIUXCS
CHCTEMHBIMM JJIS1 OTAEIBHBIX TPEIAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepusi, SJHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
pecypesl.

TexHoyorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIHs, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTE€PUANIOB, CEIbCKOXO3AMCTBEHHOE IMPOU3BOJICTBO, IHUILEBAS
IPOMBITIUICHHOCTh,  (papMaineBTHYECKasi  MPOMBIIUICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pUAJIOB,
3JEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOy4arolMMHUCS MPOrpaMM CpeAHEro oO0miero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHETO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITEbHOCTHBIN MOAXO/I.

B cooTBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TOJXOIAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOIIPEAETICHUIO;

HaJIMYUE MOTUBAILIUHU K O0yUEHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAJULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOydYaromUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH IIEHHOCTHO-CMBICIOBBIMUA YCTAaHOBKAaMH, MPHUCYLIUMH IEIOCTHON
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HaJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIA U CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJieaJjaMyd POCCUHCKOr0 TPaKJAHCKOro OOIEecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON M MPAKTUYECKOW JAESITeIThHOCTU
oOydaromuxcs Mo peann3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIe B
JacTH:

1) rpaaaHCKOro BOCIUTAHNS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBa)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JpYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHs» Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbIe A1 (QOPMHUPOBAHHS  MHPOBO33PEHHUS  OOydYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CHCTEeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, HcclieI0BaHNe, HAOTIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCaAIbHBIC YUeOHBIC NMelCcTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATLHON KOMIETEHITUN 00yYaroIInXcs;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUSA M YHUBEpCAJIbHbIC YUEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSIMH.

OBiaaenne YHHBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOorHYecKne JaeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIICIIATh XAPAaKTEPHBIC NPU3HAKM TOHATHM M YCTAaHABJIMBATh HUX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENILHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYEHHs HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OOmass M HeopraHU4eckas
XUMUSD OTPaXkaroT:



c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHPA, POJIM XHUMHUU B TIO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /JIsl pEIICHUs] TPAKTUUECKUX 3a/1a4
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKHUX  3HAHWH, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJICKYJia, MOJb, MOJIIPHBIN O0O0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHHS, XUMHUUYECKAs CBSI3b
(koBaJIeHTHasl, MOHHAsI, METAJLTUYECKasi, BOJOPOAHAS ), KPUCTAIITNYECKasl pEeHIETKa,
TAMNBl ~XUMHUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiuu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHEHMS MacCChl BEIIECTB, 3aKOH COXPAHECHUS W IPEBPALICHUS dHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMUYECKHUX SIBIICHUH, (PAKTOJIOTHYECKHE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€301MacCHOM MCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JICATEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEpHbIC MPU3HAKU TOHATHIA,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATUS HPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBAS CO/A, TUPHUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OINPEENSITh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOM
CBsI3U (KOBAJEHTHAsl, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIUHEHUSIX, THUII
KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHAasi,
WOHHAsA, METAJUTMYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCJIMHECHUM;

c(hOpMUPOBAHHOCTH YMEHUHI YCTaHaBJIUBATh MPUHAIJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMPEACIEHHOMY KIIacCy/TpyIie
COCIMHEHHUH (MPOCTHIC BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCHIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOILIYIO, 00BICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dieMeHTOB |—4 mnepuonoB Ilepuoanueckoil cucTteMbl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnonb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmny, «QHEPreTUYECKUe YPOBHUY, O0OBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUM
1o nepuoaam u rpynnam llepuonnueckon cucremsl XUMUYECKHUX ds1eMeHTOB 1. .
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3NMYHBIM TMpPU3HAKaM (YUCIY U COCTAaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakinu, U3MEHEHHUIO CTENEHEH OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTaau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHMSI PEAKIMA Pa3TUIHBIX
THUIIOB, MOJHBIC U COKpAIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUHThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOpPMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMHU, MOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB pa3JIMYHbIX HEOPraHMYECKUX BEIECTB, pPACIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUW  pacCKpbIBaTh CYIIHOCTh  OKHCIUTEILHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ATHUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHYECKUE MPOIIECCHI,
JeXKalIMe B OCHOBE IMPOMBIILUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIMX HAYUYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MTPoOIeMaxX XUMHUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
TIOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUW Ta30B
IPY XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO U3 YYACTBYIOIIUX B PEaKIUU



BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus c
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1ab0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITOJHATH XHMHYCCKUN
AKCIEPUMEHT (Pa3JIoKEHUE MEPOKCHA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
ONpEeNeNICHUE CpeAbl PACTBOPOB BEHIECTB C IMOMOIIBIO  YHUBEPCAIHLHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKInH,
peakluy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3a1ad IO
TeMaM «Metamey u «HemeTamibny) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPENCTaBIATh PE3YJbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBaTh BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uHOpPMAITUIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJIOBOM JAESATEILHOCTH B LEIAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYXKaloled MPUPOIHON Cpeabl, OCO3HABATH
OTACHOCTH BO3JICHCTBUA Ha KUBbIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens I[IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHbBIEHUS U
NpeAOTBPAICHUS UX BPETHOTO BO3ACHCTBHS HA OpraHU3M YEJIOBEKa;

JUIs 00y4YaronIuXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECCKHUX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCSl: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nmis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
HanMeHOBAHHE KoandecTBo yacoB
Ne JaexkTpoHHble (U(poBbIE)
pa3aesioB U TeM Kontposabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE peCcypchl
NMpPorpamMmbl padoThI padoThI
Paznen 1. Teopernueckne 0CHOBBI XUMUM
CtpoeHue aTOMOB.
[lepuoanueckuii 3aK0H
u [lepuonnueckas .
1.1 3 https://content.edsoo.ru/lab/subject/4/
CUCTEMA XUMHUYIECKHUX
anemeHToB /1. U.
MenneneeBa
CTpoeHue BellecTBa.
1.2 MHoroo6pasue 4 https://content.edsoo.ru/lab/subject/4/
BEILIECTB
1.3 XUMUYECKUE PEAKITUU 6 1 1 https://content.edsoo.ru/lab/subject/4/
Hroro no pazaeny 13
Pa3nea 2. Heoprannyeckasi XuMust
2.1 Mertamist 1 https://content.edsoo.ru/lab/subject/4/
2.2 Hemertamnbl 1 1 https://content.edsoo.ru/lab/subject/4/
CBs3b HEOPraHUYECKUX
23 Y OpPraHuYeCcKUx 2 https://content.edsoo.ru/lab/subject/4/
BEILIECTB
Nroro no pazaeny 17

Pa3gea 3. XuMus u :KU3HL



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

3.1 XUMHS U KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJbuble
padoThI

IIpakTHyeckue
padoThI

XUMUYECKUH 37IEMEHT. ATOM.
DneKTpoHHask KOHPUTYpalys aTOMOB

[lepronnueckuii 3aKOH 1
[Tepuoanueckast cucTeMa XUMHUYECKUX
anemeHToB 1. . MenjeneeBa, ux
CBSI3b C COBPEMEHHOM TeOpHUEN
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COEIMHEHUH MO IPYIIaM U IEPUOIAM.
3HavYeHUE TIEPUOAMYECKOTO 3aKOHA U
CHCTEMBI XMMUYECKHX 3emMeHnToB [1.11.
MeHneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XuMHUUIECKast
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pa30BaHUs KOBAaJICHTHOW CBSI3H.
Bonoponnas cBsizb

BanentHoCTb.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. BemecTsa MOJIeKyIsspHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUS




Ilonstue o AUCTICPCHBIX CUCTEMAX.
HUctuaHbIC U KOJIJIOMJHBIC paCTBOPHI.
MaccoBas nons BellecTBa B pacTBOpEC

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTMHEHUN.
['eneTnyeckas CBsI3b HEOPTaHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanums XuMHUUecKkux peakui
B HEOPTAHMYECKOW M OPTraHUYECKOU
XMMHH. 3aKOH COXPaHEHHS MACCHI
BEUICCTB; 3aKOH COXPAHEHUS U
IIPEBPALICHMS] SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX

CxkopocTts peaknuu. O6paTumbie
peakiyn. XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DIEeKTpOIUTHYECKAs TUCCOIHALIUS.
[IonsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakuiuu noHHOTO
obmena. ['uaponn3 opraHuYecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonarue o0 anekTponuze
pacIuIaBoB U pacTBOPOB COJEH

13

KonrtponsHas pabota no pasaery
«TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHUHN»




14

MerTabl, UX MOJI0KEHUE B
[lepuoanyueckoil cucteMe XMMUYECKUX
sneMmeHToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
OO6mmue puznyeckre CBOCTBa
METAJIJIOB

15

CIuIaBbl METAIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJlIoB

16

XUMHYEeCKHE CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aIFOMUHUN) U KX COCAMHCHUI

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U
HUX COeIUHEHNN

18

XuMHYEeCKHE CBOMCTBA IIMHKA, JKeJe3a
1 UX COCTUHECHUH

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Meramibm»"

20

Hewmerainbl, ux mojioKeHUE B
[lepuoanueckoii cucteMe XUMHUYECKUX
anemenToB JI. . MeHneneeBa u
OCOOEHHOCTH CTPOEHHUSI aTOMOB

21

dusnueckue cBONCTBa HEMETAILIOB.
ANoTponus HEeMETAJUIOB (Ha TIpUMepe
KHCIIopo/a, cepsl, pochopa u
yriiepojia)

22

XHMHUUYecKre CBOMCTBA rajaorcHoB,




Cephl U UX COCTMHEHUI

23

XuMHUYecKHue CBOMCTBA a30Ta,
(docodpa 1 ux coeTMHEHMIA

24

XHUMHUUYECKUE CBOMCTBA yIIIepoa,
KPEMHHUS U UX COCAUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB
U UX COETUHEHUH

26

O0001IeHE U CHCTEMATH3ALIUS
3HaHui o TeMe «HeMeramisy.
BerunciieHus mo ypaBHEHUSIM
XUMHUYECKHMX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"Hemeramisl"»

28

KonTponbHas pabora no temam
«Metame»y u «HemeTamien)

29

Heopranuueckue u opranudeckue
kucinotel. Heoprannueckue u
OpraHNYECKHE OCHOBAHUS

30

AMoTepHbIe HEOpraHUYEeCKHE U
OpraHUYECKUE COCAUHEHUSI.
['eneTnueckas CBsI3b HEOPraHUYECKHUX
Y OpPraHUYECKUX BEIIECTB

31

Ponb xumuu B oOccrieueHHN
JKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBOI 0€30MacHOCTH, Pa3BUTHH
MEIUIMHBI




[IpencraBnenust 06 0OIMMX HAYYIHBIX
32 MPUHIIMTIAX TPOMBIILIICHHOTO
MOJTyYEHUs BaXKHEHIIINX BEIIeCTB

1 UYenosek B MUpE BEIECTB U
MaTepHuaoB

34 XuMH U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Xnmus, 11 knacc/ Pyasutuc I.E., ®enbgman O.I"., AkunoHepHoe obLiecTtBo «/3gaTtenscrBo

«lMpoceeLueHne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Xumus, 11 knacce/ Pyasutuc I.E., ®enbgmaH O.I"., AkunoHepHoe obLiecTtBo «/3gaTtenscreo

«lpocBeLueHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://content.edsoo.ru/lab/subject/4/
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