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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma paspaboTtaHa Ha ocHOBe aBTOpckoi mporpammbl O.C.
["aGpuensina, coorBeTcTBYIONICH DepeparbHOMy KOMIIOHEHTY TOCYJapCTBEHHOTO
cTaHjaprta oOuiero oopazoBaHusi U JOMYIIEHHON MUHUCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit @eneparuu. (I'adpuensu O.C. [Iporpamma kKypca xuMuu Jj1st 8-
11 xmaccoB obmieoOpaszoBarensHbix yupexnaenuit /O.C. I'abpuensn. — 2-e u3nm.,
nepepad. u nom. — M.: Jlpoda, 2008.)- 11 kiacc, 6a30BbIil ypoBeHb, 68 4acoB.

XHUMHYECKOE oOpa3zoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o01reo0Opa3oBaTeNbHON  OpraHU3allMM, SIBISIETCS HEOTHEMJIEMOM YacThlo UX
oOpazoBaHHOCTH. OHO CHOYXUT 3aBepUIAIOIIMM 3TAallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHHA. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYpHI
YeJI0OBEKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37/0POBBIO
U NpUpOIHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHuE OOYyYarOIIMXCS Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEICHBbl B MPOTrpaMMe IO XHUMHH C
y4€ToM crenuPuKkd HaykKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOylo poJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIEIOCTHOrO MPEACTABJICHHUS 00 OKPYKAIOIMIEM MHpE KaK O €IUHCTBE
IpPUPOABLl M YEJIOBEKa, KOTOpPoe (POPMHUPYETCS] B XMMUU HA OCHOBE NMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIBTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUIHOTO
TpyJa W JKM3HU KaxXJI0oro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujlaTe/IbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
rno0anbHBIX MpOOJEeM YCTOWYMBOTO pA3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBbI 3JI0POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIAMU CPETHEro OOIIEero
oOpa3oBaHus conaepxkanue npeamera «Xumus» (11 kmacca, 0a30BbIi YpOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM I BbIPAa0OTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHus B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.



CocTaBngomyMu  IpeaMeTa  «XUMHUs»  SBISAIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00Ileld XuMUU) U
opraHnyeckol xumuu. @opMHUPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPHU HU3YYEHUU
npeaMera 00ecrnevYrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepkanusi KypcoB — «OOIIass u HeOpraHuyeckas XUMUs»
chopMHpoBaHa B NpOrpaMMe MO XUMHM Ha OCHOBE CHCTEMHOTO MOAXOJa K
U3YYEHUI0 Y4eOHOro marepuajia U oO0yCJIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce
OpTraHWYECKOM XUMHH BEHIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOMN
TEOPUU  CTPOCHUSA OpPraHUYECKUX COCIMHEHUM, a Takke Ha YpOBHE
CTEPCOXUMHUYECKUX M DJJIEKTPOHHBIX IPEIACTABICHUM O CTPOCHHUU BEIIECTB.
CBenenust 00 H3y4aeMbIX B Kypce BeElIeCTBax MJalOTCi B PAa3BUTUH — OT
YIIEBOAOPOAOB J0 CIIOKHBIX OMOJIOTMYECKM aKTUBHBIX COeIMHEHUW. B Kkypce
OpraHMYEeCKOM XUMHUHU TOJy4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YpPOBHE
OCHOBHOT0 00I11eT0 00pa30BaHMs MEepBOHAYAIbHbIE MPEACTABICHUS O XUMUYECKOM
CBSI3U, KJIaCCU(PUKAIIMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB
OT UX CTPOEHUS, O XUMUYECKOU PEAKIUN.

[lonq HOBBIM yIJIOM 3peHUsT B TpeaMeTe «XUMHs» 0a30BOro YypOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» O00ydarouuMcsi TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riy0Xe TMOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM JTOro 3akoHa — OT
00001aroIIei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M NPHUMEHEHHUH, a TAKXKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUsl JOMOJHAETCS B Kypcax 11 kmacca anemeHTamu
COJIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA M MNPUKIATHON Xapakrep. OTH
3HAHMS CIOCOOCTBYIOT TMOHMMAHHWIO B3aMMOCBSI3M XMMHUM C JPYTUMHU HayKamw,
PACKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOMN AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y MIPAKTUYECKUX MPUIIOKECHUN XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYMMBIX Npo0JieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSTh €€ JJIs IONOJTHEHHSI 3HaHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B



LEJIOM COJAEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOIO YPOBHS W3Y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUpOBaHHE y 00YUAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOEHHUEM, II03HABAEMOCTH IIPUPOJHBIX SIBICHUM ITyTEM IKCIIEPUMEHTA
U pElIeHUs MPOTUBOPEUYHM MEXAy HOBBIMH (aKTaMH U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke NpodJieM cOepeKeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TEXHOJIOTUA ¥ MaTE€pUaJOB.

B miaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4JaromMxcss NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOAbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BO€ 3HAYCHUE JIIsl pa3JIMUHBIX
BUJIOB JESATENILHOCTU: pELIeHUsl MpoOieM, IOUCKa, aHauu3a U o0paboTKu
uH(popManuy, HEOOXOAMMBIX JUJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
WCCIIEIOBATENIbCKON JIEATEIBHOCTH, 3aHUMAIOIIEM Ba)KHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEpPKATEeIbHOM XApPAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEISIMU WU3y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHE 11 kiacca sIBISIFOTCS:

e (QopMHUpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUHM KaK  BaKHCHIICH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHHUIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
pPa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BELIECTB U XUMUUYECKUX PEAKIINNA, HEOOXOIUMBIX I IPUOOPETEHHS] YMEHUIN
OPUEHTUPOBATLCS B MHUPE BEHIECTB U XUMHUYECKUX SIBJICHUW, WMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;



e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJTIOJCHHEM IpPaBUI
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepikaTelibHas XapaKTepUCTHKa IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMHU TNPUOPUTETAMHU B CHUCTEME CpeHero oodiero odpazoBanus. CerojgHs B
NPENoAaBaHUK XUMHH B OOJIBIICH CTENICHH OTHAETCS MPEANIOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJIep)KaHusi OOydYeHUs, OPHEHTUPOBAHHOH Ha MOATOTOBKY
BBIMTYCKHHKa 00111e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHUU, a (PyHKIMOHAJIBHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSMHU
AKTUBHOTO TOJYYCHHs 3HAHUI ¥ MPUMEHEHHSI NX B PEATbHOM JKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEE 3HaUCHHE
IpUOOPETAIOT TaKUe LEeNU U 331a4H, KakK:

amanranus 0OyJaromMxcsl K yCIOBUSM TWHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX KU3HEHHBIX CHTYAIHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dopMupoBaHre y OOyYarOmIMXCs KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHaiuu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs1 MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TakXe JUIsl OLEHKH C IMO3ULUN 3KOJOTHYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TMO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBHIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y O0YUAOLIUXCS ACCOLUATUBHOTO U JIOTMYECKOTO
MBILUICHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IUJIAHUPOBAHWH W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIHUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BaXKHOH POJM B pEUICHUH TI00alIbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOJONIONB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO



OTHOUIEHUS K TPHUPOAE U CBOEMY 3IOpPOBBIO, a TakK€ NPHOOPETEHHS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl NPUHSITUS TPAMOTHBIX pEUICHUNU B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEAMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX U1l U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmero obpaszoBanusi B 11 kmacce cocraBiser 68 dacoB (2 daca B
HEJISTIIO).



COJEPXKXAHUE OBYUYEHUA

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Ieprnonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOrOo 3akoHa M Ileproandeckoil CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Iepuojaam.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJisIpHas M MOJSpHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUsS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHelx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEEeCTBa B pacTBOPE.

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYeCKON XHWMHUHM. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUM TTPU XUMUUYECKUX PEAKLIMSX.

CKOpoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalble 371eKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENBl PACTBOPOB BEIIECTB
C TIOMOIIFI0 YHUBEPCATLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
PaKTHUECKON paboThl «BnusHue pa3anuHbiX (PaKTOPOB Ha CKOPOCTh XUMHUECKOMN
peakuum.

Pacuérurle 3amaqn.

Pacy€rel 10 ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MACCOBAs JOJISI
BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenune HemeraiuioB B llepuomnmueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha TIpuMepe
KHCJIOpo/a, cephl, hocdopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAa)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COETNHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMY Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.



XuMus ¥ KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IoOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX MPOMBIILIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
ya00peHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOT0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOOmed
HEOpPraHUYEeCKOW XUMHUH B 11 Kjacce OCyIIEeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe€ COCTOSIHME BEIIECTBa, (PU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYecKass MPOMBINIUIEHHOCTh, METAJLUTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX [MpernapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TMPOTpaMM CpeHEro OOIIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOM M TMPAKTUYECKON JesSTEeIbHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMAax W MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEIbHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh WM TNPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B 00JACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHAIIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEeH 30poBOro M 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBwil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTU NPaBWI HMHAUBUAYATbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun U pean3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HAa 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
peLIeHus] BOIIPOCOB PAlMOHAIIBLHOTO MPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeCTaBICHUsT 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOJBLI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIBHOW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
JIESITENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUMMblE i1 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHeUUu(PUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeI0BaHNe, HAOMIOACHHE, N3MEPEHHE, SKCTIEPUMEHT U JAPYyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS H KPUTEpUH [UIS KIAacCU(HUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOW peakIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEHIECTB M XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPHU TMOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUYECKOM
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIEAOBAHMI MYTEM COTJIACOBAHMS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajaroputMm ACHCTBUN mNpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIIbHOCTH HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:



cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM PUPOJBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHIeHUs] MPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MMPUPOIHOM cpeie;

BJIAJICHHE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(xoBaJIeHTHAas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAsl pEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKUIHMA, PpPacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
IIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHs U MPEBPALICHUS dHEPTUN
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OINPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHAS) B COCTUHEHUSAX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBYy K OIpeAeIEHHOMY KIAcCy/TpyIine
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);



c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MTEPHOANIECKOro 3aKkoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHLHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcuCTEMBI
xumudeckux syemeHToB JI. M. MeHneneeBa, WCIONB3ys NOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHIN», OO BSICHITH 3aKOHOMEPHOCTH
MU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUHEHUW IO MEepuoAaM M
rpynmnam [lepuoandeckoi cucTemsl XuMu4Yeckux 3yeMeHToB . 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMMCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATh XUMHUYECKHUE PEAKIUU IIO0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BEIIECTB, TEIJIOBOMY
ahdekTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHUS DPEAKIUN pPa3THYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKUE ITPOIIECCHI,
JIekKAIUME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS! CEPHOM KHUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSATHUSI «MACCOBasi 10JIsl BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHUH ra30B MpHU
XUMUYECKUX PEAKIUSIX, MACChl BEMIECTBA WM 00BEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU



BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M W JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJIHATH XUMHYECKUHN
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW peaklivu,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyinbQar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBWJIAMU TEXHUKU
0e30MacHOCTH IpU OOpaIllEeHUH C BELIECTBAMH U JIaOOpATOPHBIM 000pYIOBAaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uHbOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEelcTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApYTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

Ui 00y4aroUuIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYAIOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zpnea 1. Ctpoenue BeiiecTBa
Crtpoenue atomoB. [lepuoanueckuit 3akoH https://myschool.edu.ru/
11 u Ileproamueckas cucTeMa XUMUYECKHX 8 1 0
anemenToB . 1. Menaeneera
12 Crpoenue BeriecTBa. MHOrooOpasue 24 1 1 https://myschool.edu.ru/
' BEIIECTB
https://myschool.edu.ru/
1.3 XHUMHYECKUE PEAKITUN 21 1 1 & s
Wroro mo paszneny 53 3 2
Pa3nea 2. Heoprann4yeckasi Xumust
https://myschool.edu.r
21 MeTamI 4 0 0 ttps://myschool.edu.ru/
https://myschool.edu.ru/
2.2 Hewmeranisl 7 0 0 D Y
23 CBsI3b HEOPTAHUYECKUX U OPTaHUUECKUX 3 1 0 https://myschool.edu.ru/
' BELIECTB
Hroro no paszneny 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 4 2
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