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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUs (QeaepalnbHOil o00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero oOmero oOpaszoBanust (POII COQ), mnpencraBieHHBIX B
denepanibHOM TrOCyIapCTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢  yuérom
Konuenuuu mnpenogaBanust ydyeOHOro nmnpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peaqu3ylomUX OCHOBHBIE 0O0pa3oBaTelIbHBIC
IIPOrpaMMBbl, U OCHOBHBIX IMOJOKE€HUN «CTparerun pa3BUTHs BOCIIUTaHMS B Poccuiickoi
®denepanuu Ha niepuo a0 2025 rona» (Pacnopsbkenue I[paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIX0JI0B K pa3paboTKe MpOrpamMMbl MO XMMHUHU, K ONPENEICHUI0 00IIei
CTpaTeruu OOyuYeHHs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpEACTBAMHU Y4eOHOTO
npenmera «Xumusi» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABMIIM KOHIENTYaJbHbBIE
nosioxenus GI'OC COO o B3auM00OYCIOBICHHOCTH IIEJIeH, COJEpKaHUsl, Pe3yJbTaToB
oOydeHus ¥ TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

XuMuueckoe 00pa3oBaHHMe, TMOJydyaeMOe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3alvy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3zoBaHHOCTH. OHO CIIY>KUT
3aBEpIIAIONIMM JTallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTEME XMMUYECKOro 00pa3oBaHUsA. DTU
[IEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHWS MHUPOBO33PEHUSA U
oO011el KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHUYECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U MPUPOJHOI cpene. Peannzyercs xumuueckoe oOpazoBaHue 00yJaronMxcs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEACTBAMH YUE€OHOTO TpeaMeTa «XHUMUs»,
coJiepKaHhe W TMOCTPOCHHE KOTOPOTO OMPEACNICHBI B MPOrpaMMe MO XUMHUU C y4ETOM
cnenuUKy HAYKH XUMUHU, €€ 3HaYeHUsl B TIO3HAHUU MPUPOJBI U B MAaTEPUATLHOMN JKU3HU
oOmiecTBa, a Takke C ydy€ToM OOmMUX IelNel W MTPHUHIMIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSHHE CHCTEMBbI CpeJHero ooOmiero obpa3oBanus B Poccuiickoi
Oenepanun.

XuMHUsl Kak D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MWIrpaeT ocoOyi poyib B
COBPEMEHHOW IMBHIM3AIMN, B CO3JaHUU HOBOWM 0a3pl MaTepuaibHOW KynbTypbl. OHa
BHOCHUT CBOM BKJaJ] B ()OPMHUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJOCTHOTO TMpPEACTaBICHUs 00 OKpYXalolleM MHpe KaKk O €IWHCTBE NPUPOABI U
4eloBeKa, KOTopoe (GOpMHUpPYETCSl B XMMHUU Ha OCHOBE MOHHMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXKJY CTPOCHHEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMHU MPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKamMH, XHUMHS cCTala
HEOTHhEMJIEMOM YaCTbI0 MUPOBOM KYJITYPBI, HEOOXOAMMBIM YCIOBUEM YCHEIIHOIO TPYyJa
U JKM3HU KaXXJ0ro wieHa obmuiectBa. CoBpeMeHHas XUMUsSl KaK HayKa cO3ujlaTelIbHasl, Kak
HayKa BBICOKMX TE€XHOJIOTMIl HAIlpaBJieHa Ha PEIICHHE TI100abHBIX MPOOJIEM YCTOMYUBOIO



pa3BUTHS YEJIOBEYECTBA — CBHIPBEBOM, DJHEPrETUYECKOM, MHUIIEBOM, 3AKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbl 310POBbSI.

B cootBeTcTBUM ¢ OOIIMMH LEISIMU U MPUHLIUIIAMUA CPEIHETO 00ILEro 0Opa3oBaHUs
comepkanne mipeamera «Xumus» (10-11 kmaccel, 0a30BbId  YPOBEHb H3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY OOydYaroluxcs,
HEOOXOMMYIO MM Il BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOIO
BKJIIOYEHHSI B JKU3HB COLIMYMA, IPOJOJKEHUS 00pa30BaHUs B pPa3IMYHBIX OOJaCTIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHMEM.

CocrapisonuMu npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumust» U «OOIIasi 1 HeOpraHWYecKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH 1O HEOPTaHUYECKOW XUMUH
(c BKJIIOYEHWEM 3HAHWN W3 OOIIeW XUMUM) U OpraHuyeckor xumuu. DopMHupoBaHUE
JAHHOW CHCTEMbl 3HAHUW TPU HU3YYEHHH TpeaMeTa oO0ecredyrBaeT BO3MOXKHOCTD
pPaccMOTpEHHUsI BCETO MHOro0Opas3usi BEUIECTB Ha OCHOBE OOILIMX MOHSATUM, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» copMupoBaHa B MporpaMme Mo XMMHH Ha OCHOBE CUCTEMHOTO
MOJIX0JIa K U3YUYEHHIO Y4eOHOro MaTepualia U 00yCJIOBJI€HA UCTOPUUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYeCKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHHU
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX H
AIIEKTPOHHBIX TMPEACTABICHUN O cTpoeHuu BemiecTB. CBeAeHUs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX [AIOTCS B Pa3BUTUM — OT YIJVIEBOJOPOAOB 10 CIOXHBIX OHOJIOTHYECKU
aKTUBHBIX COE€AMHEHUW. B Kypce opraHmyeckod XHMHUU TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs I€pBOHAYAIBHBIC
NPEJICTABIICHUSI O XUMHUYECKON CBS3HM, KIACCU(DUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIUH.

[Ton HOBBIM yTiOM 3peHHs B ipeaMeTe «XuMuUs» 6a30BOr0 YPOBHS pacCMaTpUBACTCS
MU3YYCHHBI Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa30BaHMs TEOPETUUYECKUN Marepuail u
(baKTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas © HeopraHuyeckas XUMHS» OO0y4alomuMCsS MPEIOCTaBIsAETCS
BO3MOXHOCTh OCO3HaTh 3HA4YE€HHE IEPUOAMYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX U
METO/IOJIOTHYECKUX TO3UIUH, TITy0Ke MOHATh UCTOPUUECKOE M3MEHEHUE (YHKIIUNA ITOTO
3aKOHA — OT 0000IIAroIIeH 10 OOBSCHSIONMEH U MTPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHMKW O BaKHEHIIMX BEIIECTBAX, HX COCTaBE, CTPOCHUH,
CBOMCTBaX M MNPHUMEHEHHWU, a TaKKEe O XUMUYECKUX pEeaKUUsAX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEKaHUs JOmnoiHsAeTcs B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIEpKaHMsI, UMEIOIIUMH KYJbTYPOJOTMYECKUI M TMPUKIAIHOW XapakTep. DT 3HAHUS
CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3UM XUMHUU C JAPYTMMHU HayKaMu, PacKpbIBalOT €€
pOJib B TIO3HABATEIbHOW U MPAKTUYECKOW JEATENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXEHUSA K MPOILIECCY TBOpPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKUX
MPUIOKEHUI XUMHUH, MOMOTAIOT BBIYCKHUKY OPHUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH



MH(pOpPMALINIO U IPUMEHSITH €€ JJIsl TIOMOTHEHUS 3HAHUN, PEIICHUS UHTEIJIEKTYaIbHbIX U
AKCIIEPUMEHTANIBHBIX HCCIEOBAaTENbCKUX 3a7ady. B 1enoM copaepaHue Yy4eOHOro
npeaMera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUS (HUII0CO(CKUX UACH, TaKUX
KaK: MaTepuajbHOE  E€JUHCTBO  HEOPraHMYECKOTO W  OpPraHWYEeCKOoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I[103HABAEMOCTh
MPUPOJIHBIX SIBJICHUM MYTEM DKCIIEPUMEHTA U PEIICHUS MPOTHUBOPEUHMM MEXKAY HOBBIMHU
dbakTaMu U TEOPETUUECKMMH NPEANOCHIIKAMHU, OCO3HAHHE POJM XUMHUHU B PEIICHUU
AKOJIOTUYECKUX MPOOJieM, a Takke MNpoOsieM COEPEeKEHHUS IHEPreTUUECKUX PECYpCOB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B mnnane pemieHusi 3ajad BOCIUTAHMSI, PA3BUTHUS W COIHAIHM3ALMKN OOYYAIOIIUXCS
MPUHSTHIE TPOrPaMMOM IO XUMUU TOAXOAbI K OMPEACIICHUIO COACPKAHUS U TTOCTPOSHUS
npeaMeTa TpeaycMaTpuBalOT (OPMUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JICUCTBUH,
UMEIIINX 0a30BO€ 3HAUCHUE JUIS PA3IMYHBIX BUIOB JIEITCILHOCTH: PEIIECHUs MpodIieM,
MOMCKa, aHanu3a U o0paboTKu MH(OpMAIUU, HEOOXOIUMBIX JJISI TPUOOPETEHHUS OIbITa
MPaKTUYECKOM W MCCIEAOBATEILCKOW JACATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B mpaktuke npenoiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus,
TaKk ¥ Ha YpOBHE CpeaHEro oOIiero oOpa3oBaHMs, TPU OIMPEACICHUH COJEpKaTelIbHON
XapaKTEPUCTUKU LEJIEH U3yUYEHHS MTPEAMETa HAPABICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPAIULIIUOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB XHUMHUYECKOM HAyKHM Kak o0Jyactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIbBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJNbTypbl. C METOOWYECKOW TOYKM 3PEHUSI TaKOM MOIXOHd K
ONpEIEIICHUIO LEIEH N3YUEHHUSI IPEIMETA SBJISETCS BIIOJIHE ONPABJAAHHbBIM.

CornacHo JaHHOM TOYKE 3PEHUS TJIaBHBIMHM LEISAMHU M3YUYEHUs MpeaMeTa «XHUMUS»
Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBIISIIOTCS :

e (¢dopMHUpOBaHUE CHCTEMBbI XMMHUYCCKUX 3HAHMK KaK Ba)KHEHINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIekKAaT KIIOUYEBBIC
NOHSTHS, (YHIAMEHTAJIbHBIE 3aKOHBl U TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE M MOHUMAaHUE CYIIHOCTH JOCTYITHBIX 0000IEHNH MHPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEN X pa3BUTHS U CTAHOBJICHUS;

e (QopmMupoBaHre W pa3BUTHE MPEACTABICHUN O HAYyYHBIX METOJaX IIO3HAHUS
BEIIECTB W XUMHYECKUX PEAKIUH, HEOOXOMUMBIX IJisi MPUOOpPETEHUS yMEHHUI
OpUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBJICHUW, UMEIOIIUX MECTO B
IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JAESATEIbHOCTH, CBSI3AHHBIX C HAONIOJEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPHUMEHTa, COOJIIOJICHHEM TMpaBui 0€30MacHOTO
oOpalleHusl ¢ BENeCTBAMM.

Hapsiny ¢ »Tum, coaepkaTenbHasi XapaKTepUCTHKa Iededl U 3aJad U3y4eHUs
npeaMera B MporpaMMe MO XUMUU YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMU TMPUOPUTETAMU B CHUCTEME cpeaHero oobmiero obOpa3zoBanusi. Ceroans B
MpenojaBaHul XUMHUM B OOJbIIEH CTENEHH OTHAETCA MPEANOYTCHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHusl OOy4YEHUs, OPUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHUKA



o01eo0pa3oBaTeibHOW  OpraHu3alluy, BIIAJICIONIET0 HE  HAO0OpOM  3HAHUM, a
(YHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CITIOCO0AMH M YMEHHUSIMH aKTHUBHOTO TIOJTyUEHUS
3HAaHUHW ¥ PUMEHEHHSI UX B peajbHOU KHU3HU IS PEIICHUS MPAKTUISCKUX 3a/]1a4.

B cBsa3u ¢ 3TUM mpW U3ydeHUW mpeaMeTa «XHUMHS» JOMHHHUPYIOIIEE 3HAUCHUE
pUOOPETAIOT TaKUe LT U 33/1a4H, KaK:

amanrtanusi OOydalomuxcs K YCIOBHSIM JWHAMHUYHO Pa3BUBAIOLIETOCS MUPA,
GopMupoBaHUE HMHTEIUICKTYaTbHO Pa3BUTOHN JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHHUIO,
COTPYIAHHYECTBY, CAMOCTOSTEIHLHOMY MPHUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMHU U X MPUMEHEHHUEM;

(dopMupoBaHUE y OOYyYaIOLIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMECIOIINX YHHBEPCAJIbHOE 3HAUCHHUE JUIS PAa3UYHBIX BUIAOB JIEATEIHHOCTH: PEIICHUS
npo0JsieM, oMcKa, aHaiau3a U 00padoTKKM UHPOPMALIMU, HEOOXOAUMBIX ISl TPUOOPETEHHUS
OTIBITA CSITETLHOCTH, KOTOpask 3aHUMAET Ba)KHOE MECTO B MO3HAHWU XHUMUH, a TAKKE IS
OLIGHKH C TIO3WIUI DKOJOTHYECKOW OE30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O00ydJaroIIUXCsi: CIIOCOOHOCTH CaMOCTOSITEIbHO TpUOOpeTaTh HOBBIC
3HAHUS 1O XUMHH B COOTBETCTBHHM C XHU3HEHHBIMU IOTPEOHOCTSMH, HCIIOJIH30BAThH
COBpeMeHHbBIE HH(OPMAIIMOHHBIC TEXHOJIOTHH JIJIS TTOMCKA U aHaIu3a y4eOHOW M HaydHO-
NOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIEPIKAHMUS;

dbopMupoBaHUE W pa3BUTHUE y OOYYAIONIMXCS AacCCOLMATUBHOTO M JIOTUYECKOTO
MBIIIJIEHUS, HaOII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TpPH IUIAHUPOBAHMM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHUE y OOydaromuxcsa yOexAEHHOCTH B TYMaHHCTUYECKOW HAMPaBIEHHOCTHU
XUMHHM, €€ BaXHOW pOJM B pEHIEHWH TJI00adbHBIX TMPOOJIEM PAIOHATIBLHOTO
IPUPOIOIIONIH30BAHUS, TIOMOJHEHUS  DHEPreTUYECKUX PECypcoB U COXPAHEHHS
IPUPOJTHOTO PABHOBECHS, OCO3ZHAHUSI HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE
U CBOEMY 3JI0POBbIO, & TAK)Ke IPUOOPETEHUS ONBbITA UCTIOJIB30BAHMS TTOJTYYCHHBIX 3HAHUHN
JUIS TPUHATUS TPAMOTHBIX PEIIEHUH B CUTYyallUsX, CBA3AHHBIX C XUMHUYECKHUMHU
SBJICHUSIMU.

B ydeOnoM miaHe cpemHero o6miero oOpa3oBaHus TMpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMPEeAMETHOM 00acTu «EcTecTBEHHO-HAyUHBIE TPEIMETHIY.

OOmiee 4yucaO YacoB, OTBEAEHHBIX JJISI U3YYEHUS XMMHMH, Ha 0a30BOM YypOBHE
cpeaHero oomiero oopasoBanus, coctabisieT 34 vaca (1 gac B Hezenio).



COIAEPKXAHHUE OBYYEHUA

OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKU 3JeMeHT. AToM. Sapo aTroma, H30TOIBI. DJNEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKre ypOBHH, IOMYPOBHH. ATOMHBIE opOuTanu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pachpeiesieHHs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaXxX 3JEMEHTOB MEPBBIX
YETBIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronanyeckas cucrema xumuuyeckux synemMeHToB . H.
MenpeneeBa. CBA3b NEPUOAMYECKOr0O 3akoHa U [leprnoanMveckoil CUCTEMBI XUMHYECKUX
snementoB JI. U. MengeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XHWMHUUYECKUX DJIEMEHTOB M 0O0pa3yeMbIX HMH
MPOCTBIX M CJOXHBIX BEIIECTB MO TpynmnaM M TepuojaM. 3HAYEHUE MEePUOIUYECKOTO
3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BeliecTBa. XMMHUYECKasi CBsI3b. BUIbl XMMHUUECKOUW CBS3U (KOBAJIEHTHAs
HEeTMoJIsIpHasT W TOJisApHas, WOHHAs, MeTauinyeckas). MexaHu3mbel 00pa3oBaHUS
KOBAJICHTHOM XWMHYECKOH CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopomnas
CBA3b. BalleHTHOCTB. DJEKTpOOTpULIATENBHOCTh. CTENeHb OKUCIEHUs. VIOHBI: KATHOHBI U
AHHUOHBL.

BemecTBa MOJNEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BeIIEeCTBA. THUIbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIIA KPUCTALUIMYECKOU PEIIETKH.

[TonsTre 0 nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOMAHBIE pacTBOpPbL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Kiaccudukanus HeopraHudeckux coeauHeHuil. HoMeHkIaTypa HEOpraHHMYeCKHX
BEILIECTB. | 'eHETHYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIUX K PA3IUYHBIM
KJIACCaM.

Xumuueckas peaknusi. Kinaccupukamnuss XuMUIECKUX PEaKuii B HEOPraHUYECKON U
OpraHWYeCKOM XHMMHHM. 3aKOH COXPAaHEHUS MacChl BEMIECTB, 3aKOH COXPaHEHUs H
MIPEBPAILLECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (GakTopoB. OOpaTUMBbIEC PEAKIIHH.
Xumunueckoe paBHoBecHe. @aKTOPBI, BIUSAIONIME HA COCTOSIHUE XUMUYECKOTO PABHOBECH L.
[Tpunumn Jle [atense.

OnexkTponuTuueckas auccouuaiug. CuibHble W ciadble 2eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, [IETOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINU.

OKCINIEpUMEHTAIBHBIE  METOJbl M3YYEHMS BEIIECTB M WX IPEBpPAIICHUN:
neMoHcTparus Tabnui  «llepronnueckass cucrema XumMudeckux snaementoB [, .
MenneneeBay, u3yuyeHUe MOJIeNeH KPUCTAINTMYECKUX PEHIETOK, HAOIIOIEHUE U ONMCAHKE
JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (pa3yioKEHUE MEPOKCHUJa BOAOpPOAA B



MPUCYTCTBUU KATaau3aTopa, OMPEAECICHHUE CPEIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBHOTO WHAUKATOPA, PEaKlMU HOHHOTO OOMEHa), MPOBEACHUE MPaKTUYECKOM
paboThl «BnusHue pazaudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUN.

Pacuérnbie 3anaun.

Pacu€Ttel Mo ypaBHEHUAM XMMHUYECKUX PEAKIUKA, B TOM UYHUCIE TEPMOXUMHUUYECKUE
pacué€Thl, pacu€Thl C UCIIOJIH30BAHUEM MTOHATHUSL «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuuyeckass xXumus

Hemerannel. Ilomoxenne nHemetraiuioB B Ileproandeckoil CHCTEME XUMHYECKHX
sanementoB /[. . MenzaeneeBa u ocoOeHHOCTH cTpoeHMsI aTOMOB. DU3MUECKUE CBOICTBA
HEMETAJJIOB. AJITOTPOIHsS HEMETAIOB (Ha MpUMepe KUciIopoaa, cepbl, (ocdopa u
yraepo/a).

XUMHUYECKHUE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEphl, a30Ta, docdopa,
yriaepojia U KPEMHHUS) M HUX COCIUHECHHH (OKCHUIOB, KHCJIOPOJCOIASPKAIIUX KHUCIIOT,
BOJOPOJHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIJIOB U UX COCTMHEHHUIA.

Metamibl. Ilonmoxkenne wMetamwioB B Ilepuoanueckoid CUCTEME XUMHYECKHX
anemeHnToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB
meramuioB.  OO6mme  ¢usuueckue  cBoiictBa  MetaioB.  CIutaBel  METasIOB.
DIIEKTPOXUMUUECKUI Psiji HAMPSHKEHU METAIIJIOB.

XHUMHUYECKHE CBOMCTBAa BaKHEHITUX METAJUIOB (HATpHWH, KA, KajabllUi, MarHWM,
ATIOMHUHU, [IUHK, XPOM, JKEJI€30, MEb) U UX COCAUHEHHUI.

O61mue crocoObl mosTyueHus MeTauioB. [I[puMeHeHe MeTalJIOB B OBITY U TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHHUs BEUIECTB U WX NPEBPALICHUN: H3yYEHUE
KOJUTEKIIMH «MeTasibl U CIUIaBbl», 00pa3lloB HEMETAIIIOB, PEIICHUE SKCIIEPUMEHTATBHBIX
3amay, HAONIONIEHWE W OIKCAaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(B3aMoOnECTBUE THUIPOKCHIA AIIOMUHHUS C pPACTBOPAMHM KHCIOT U  IIEJIOYEH,
KaueCTBEHHBIE PEaKIIMM Ha KATUOHBI METAJIJIOB).

Pacuérurnle 3a1aun.

PacuéTpl Macchl BemecTBa Wik 00bEMa Ta30B MO0 U3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce WM O00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIMHM BEIIECTB, PACUETHI MACCHI
(o6bEma, KONMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMEET
[IPUMECH.

XuMHA U )KU3Hb

Pons xumMum B oOecCreyeHHWH SKOJIOTHYCCKOW, DSHEPreTUYSCKOW | IHIIEBOU
0e30macHOCTH, pa3BUTUU MeIUIIUHBIL. [[oHATHE 0 HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIUM.

[IpenacraBnenuss o0 OOHMMX HAYYHBIX HNPUHIUIAX TPOMBIIIJIEHHOTO MOJYy4YeHUS
BA)KHEUIIINX BEUIECTB.

UYenoBeK B MHUPE BEIIECTB M MATEPUATIOB: BaXKHEUIINE CTPOUTEJIbHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHaJibl, KPACKU, CTEKJIO, KEpaMUKa, MaTEpUaIbl JIJIsl SJIEKTPOHUKH,
HaHOMAaTepualibl, OPraHUYECKUE U MUHEPAJIbHBIE YI00pEHUSI.



XUMHS U 300pPOBBE YEJIOBEKA: IIPAaBUJIA UCIIOJIb30BAaHUA JIEKAPCTBEHHBIX MIPENAapaToB,
npaBuiia 0€30IaCHOTO HMCIOJIb30BaHUS MpENnapaToB OBITOBOM XMMUU B IMOBCEJHEBHOM
KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpenMETHBIX CBS3€M MpU HM3y4YeHUU OOUIEd M HEOpraHm4ecKou
xuMuu B 11 Kkiacce ocylecTBIIETCS 4Yepe3 MCMONIb30BaHME KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX [IOHATHM, TaK W IIOHATUM, SBISAIOIIUXCS CUCTEMHBIMUA [JJI OTHEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI'O 1IUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAYYHbIH (pakT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kilaccuukanus, MNEePUOJUYHOCTb, HAOIIOJEHUE, HKCIECPUMEHT,
MOJCIIMPOBAHNUE, U3MEPEHHUE, SIBIICHUE.

@dusuka: MaTepus, YHEprus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
paZivoOaKTUBHOCTb, MOJIEKYJIa, DJHEPreTUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, (PU3NYECKHE BEJIMYMHBI M €IUHULBI UX H3MEPEeHHUS,
CKOPOCTb.

buosnorus: kierka, opraHusM, 3Kocuctema, ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEI[ECTB B OPTraHU3Me.

['eorpadusi: MuHepanbl, TOpHbIE TMOPOJABI, IOJIE3HBIE MCKOMAaeMble, TOIUIMBO,
peCcypehl.

TexHomorus: XUMHMYECKas IMPOMBINUIEHHOCTb, METAJLIYprus, IMPOU3BOICTBO
CTPOUTEIIBHBIX  MAaTEpPUAlIOB,  CEJIIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IUIIECBasd
IIPOMBIIIJICHHOCTD, (dapmaneBTUyeCcKas IIPOMBIIIICHHOCT, IIPOU3BOJICTBO
KOCMETHYECKHUX  IIPENnaparoB,  MPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTEPHUAaOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0Y4arOIUMHUCS
mporpaMMm CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMmeTHbiM).  HayuHo-Meroanueckoid OCHOBOM il pa3pabOTKU  IUIAHUPYEMBIX
pPEe3yIbTaTOB OCBOCHHS MPOTPAMM CPEIHEro o0IIero oOpa3oBaHUS SBISETCS CUCTEMHO-
NEATEbHOCTHBIN MOJIXO/.

B coOTBETCTBUM C CUCTEMHO-AEATEILHOCTHBIM MOJIXOA0M B CTPYKTYPE JIMYHOCTHBIX
pPE3yNIbTATOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpeJHEro ooIiero oOpa3zoBaHUs
BBIJIEJIEHBI CIIEAYIOLINE COCTABIISIOIINE:

OCO3HAHHE O0YYAIOIUMUCS POCCUMCKON TPa)KJaHCKOM UCHTUYHOCTH — TOTOBHOCTHU
K CAMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHHX YOCXKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh W CIHOCOOHOCTh  OOYYalOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIUMU LETOCTHOU CHCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIM4YME TIPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KU3HECHHBIEC IIAHBI.

JIM4HOCTHBIE PE3YJBTATHl OCBOEHUS MpeAaMeTa «XUMHUsS» JOCTUTAKTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW JIE€ATENHHOCTH B COOTBETCTBUUM C TYMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU U HUJ€ajJaMU POCCHIICKOTrO
IpaXXKJaHCKOTO OOIEecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU W TNPAaBHJIAMH TOBEJCHUSA,
CIIOCOOCTBYIOIIMMHU  TIPOIECCaM  CaMOTIO3HAHUS, CaMOpPAa3BUTHS M  HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JInuHOCTHBIE ~ pe3ylbTaTbl ~ OCBOCHHMS  MHpeaMera  «XHMHUS»  OTPAXKAIOT
chOpPMHPOBAHHOCTh  OMNbITA  TO3HABATEIBHOW W  MPAKTUYECKOW  JEATEIHHOCTU
00y4JaromMXCs M0 peau3aliy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHUSA OOYYalOIIUMHCS CBOMX KOHCTUTYLUHMOHHBIX TIpaB M OOS3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON MEATENIbHOCTH MpPHU CO3JaHUU YYEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX W TO3HABATENIbHBIX 3aJlay, BBINOJHEHHUH XUMUUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JIPYTUX NpU aHAJIU3€ PA3JIMUHbIX BUJOB YUECOHOU €SI TENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS .



LEHHOCTHOI'O OTHOILLIEHUsI K UCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OT€YECTBEHHOMN
XAMHH;

YBaXXEHUS K IPOLECCY TBOPUECTBA B 00JACTU TEOPUHU U MPAKTHUECKOTO MPUMEHEHUS
XUMHH, OCO3HAaHHUA TOrO, 4YTO JOCTHXKEHHS HAyKH €CThb pe3ylbTaT JJIUTEIbHBIX
HaAOJIOICHUM, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX OMCKOB, TOCTOSHHOTO TPYyJa YYEHBIX
U IPAKTUKOB;

MHTEpECa W TO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHUU M MOCIEIYIOLUIEM aHallU3e
uH(pOpMAaIH O NEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OLEHMBATh CHUTYAallUM, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSMH, H
OPUHUMATh OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHILEH C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEJCTBUN ITHX MOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMS 1IEHHOCTEH 3I0pOBOTO M 0€30MacHOro odpasa *KU3HHU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY U MCUXUYECKOMY 3/10POBBIO;

coONIo/IeHUsT TpaBWil  0€30MacHOro oOpallleHHsT C BeleCTBaMU B OBITY,
MOBCETHEBHOM >KU3HU U B TPYIOBOH JESTEIBHOCTH;

NOHUMAaHUS IEHHOCTU MPaBUJ WHIAUBUAYAIBHOTO M KOJUIEKTHBHOTIO O€30IMacHOTO
MOBE/ICHUSI B CUTYaAlIUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCJHEACTBUM W HENPHUSATHS BPEIHBIX MPUBBIUEK (yHOTpeOsIeHUs
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTU B y4€OHO-HCCIIEOBATEIBCKON JESITEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEUICHUU MPAKTUYECKHX 3a7ad COIMAIbHOMN
HaIpaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEepeca K MPAaKTUYECKOMY M3YUYEHUIO MPo¢eccuil pa3indHOro pojaa, B TOM YHCIIEe
Ha OCHOBE IIPUMEHEHUS NIPEAMETHBIX 3HAaHHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOAAM TPYJAA U PE3yJIbTaTaM TPYIOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAIbHOM TPaeKTOPUU 0OpazoBaHUS,
Oyaymeil mnpodeccu U pealu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEHN O0IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH  LI€J1eCOO0pPa3HOr0 OTHOLIEHHS K NPHUpPOJAE, KaK HCTOYHUKY
CYILECTBOBAaHHUS KU3HU HA 3eMIIE;

MOHUMAaHUS  TJ00aJBbHOTO  XapakTepa JKOJOTMYECKUX  MpoOjeM,  BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEeJibl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTMKEHUN XUMHUHU MJI1 PELICHUS
BOIIPOCOB PAIlMOHAIIBHOTO TPUPOAOIIOIb30BaHNUS;



AKTUBHOI'O HEIPUATUSA JEUCTBUN, IPUHOCALIUX BpEL OKPYXKaAIOIICH IPUPOILHON
cpele, YMEHHS NPOrHO3UPOBATH HEOIArONpHUATHBIE HKOJIOTMYECKHE IOCIEICTBHS
NPEANPUHUMAEMBIX IEHCTBUHN U PENOTBPALIATD UX;

HaJIU4YUs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHHUS, SKOJIOTHYECKON KYJIbTYphl, OIbITa
JESATENbHOCTH JKOJIOTMYECKOM HaINpaBiIE€HHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMHU B
MO03HABATEIbHON, KOMMYHUKATUBHOM U COLIMAJIIbHON MpakTUKE, CIIOCOOHOCTU U YMEHHS
aKTUBHO MPOTHUBOCTOSTH UACOJIOTUU XeMOpoOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHUMaHUsS CHEIM(PUKNA XUMHUU KaK HAYKH, OCO3HAHHSA €€ POl B (POPMHUPOBAHUH
PalMOHAJIBHOTO HAYYHOTO MBIIUJICHUS, CO3/IaHUM LIEJIOCTHOTO MpEJACTaBiIeHUss 00
OKpYXalollleM MHpEe KaK O €JIMHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHrH NpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexXKIEHHOCTH B 0CO00I 3HAUMMOCTU XMMHH JIJIi COBPEMEHHOM IIUBUIIM3ALUU: B €€
TYMaHUCTUYECKOW HANpPaBJICHHOCTH MW BaXXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepUANBHON KyJIbTYpBl, PEIMICHUH TJIOOATBHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, SHEPTETUYECKOM, MUIIEBOM U KOJIOTUYECKON 0€30MacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECNEYeHUH YCIOBUM YCHEHIHOTO TpyJda H 3KOJOTUYECKH
KOM(MOPTHOM KU3HU KAKJOTO 4iieHa 00IeCcTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIH30BATh TOJIy4aeMble 3HAHUS
JUISL aHalmu3a U OOBSICHEHUS SBJICHHUA OKPYXKAIOIIET0 MHpa M MPOUCXONAIIUX B HEM
U3MEHEHHM, YMEHUs JieaTh 00OCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX ()aKTOB U
UMEIOIIUXCS TAHHBIX C LEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUA I PEIICHUs
npo0JieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JEATEIHHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPBIBHOMY 0O0Pa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUH MO XUMHUH B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpPECa K OCOOCHHOCTSM Tpylda B pa3nuuHbIX cdepax mnpodeccrnoHambHON
NESATENBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE PE3yIbTaThl OCBOEHUSI Y4eOHOTO mpeaMera « XUMUsS» Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBIC TSI dbopmupoBaHUs MHUPOBO33PEHHUS oOyJarommxcs
MEXIUCIUIUTMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIE TIOHATHS, OTpPaXKaIoIInue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIeNU(DUKY METOIOB MTO3HAHMSI, NCTIONB3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, HSHEPrus, SBJICHHUE, MPOIECC, CHUCTEMA,
HAy4YHbIN (aKT, MPUHIIMI, THMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIECIOBAaHHE,
HaOJII0/IeHEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpCaJIbHbIC  y4eOHble JAchcTBUS  (TIO3HABAaTE/IbHbIE, KOMMYHUKATHUBHBIC,
pEryisITUBHBIE), oOecneunBaromue (opMUpoBaHUE (DYHKIIMOHAIBHON TI'PAMOTHOCTH U
COIMAIbHOM KOMIIETEHIIUU 00YyUYarOIINXCS;

CIOCOOHOCTh OOYYaIOIIMXCS HMCIOJIb30BaTh OCBOCHHBIC MEXIUCHUUILUIMHAPHEIE,
MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAIbHbIC y4eOHbIC ACHCTBUS B MO3HABATEIHLHOU U
COLMAJIBHOM IIPAKTHUKE.

MertanpenMeTHble Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUE€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEUCTBUSMU.

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH M03HABATEIbHBIMHY J1€CTBUSIMU:

1) 0a30BbIe JJOTHYeCKHeE eHCTBHS:

CaMOCTOSITEIbHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIEIATh 1EIN JeATEeIbHOCTH, 3ajiaBasi mapaMeTpbl U KPUTEPHUH UX JOCTHXKCHUS,
COOTHOCHUTDH PE3YyJIbTATHI JIEATEIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCIIOJIH30BaTh MPU OCBOSHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIIJICHUS — BBIJEIATh
XapaKTEepHbIC TMPU3HAKU TIOHATHNW W yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUHU [JIs1 KJIACCU(UKAIIMUA BEIIECTB U XUMHUYECKUX
PEeaKLHnii;

yCTaHABJIUBATh MPUUNHHO-CJIEJICTBEHHBIEC CBA3U MEXKIY U3Yy4a€MbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, 10 aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTH W IPOTHUBOPEUUS] B  PACCMATPUBAEMBIX  SBJICHUSIX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B TPOIIECCE TMO3HAHUS, WCIIOIB3YEMbIE B XUMHUM CHMBOJUYECKHE
(3HaKOBBIC) MOJIEIH, MPEOOPA30BLIBATH MOJICIBHBIC MPEICTABICHUS — XUMUUYCCKUN 3HAK
(cumMBOJI) BJeMEHTa, XUMU4eckas ¢Gopmylia, ypaBHECHHE XMMHUYECKOW pEakIuu — TMpHU
peleHnd y4eOHBIX ITO3HABATEIbHBIX W NPAKTUUYECKUX 3ajad, MPUMCEHSTh Ha3BaHHBIC
MOJICTIbHBIC TPEJCTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a30BbIe HCCJIEI0BATENbCKHE 1EHCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIUIA;

dbopMynupoBaTh MW W 3aJa4d WCCJICJIOBAHUS, HWCIOJIb30BATh IOCTABICHHBIE U
CaMOCTOSITETILHO C(OPMYJIHPOBAHHBIE BOTPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHUSA U
OCHOBBI 1JIs1 (DOPMHUPOBAHUS THUIOTE3Bl IO TMPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXJICHU;

BIIaJIETh HAaBBIKAMU CAMOCTOSITEJIBHOTO MJIAHUPOBAHUS U MPOBEACHUS YUYCHHUYECKUX
AKCIEPUMEHTOB, COBEPUICHCTBOBaTh YMEHMsS HAOMIOJaTh 3a XOJOM  IIpoliecca,
CaMOCTOSTEIILHO MTPOTHO3UPOBATH €T0 PE3YNIbTAT, (OPMYIUPOBATH 00OOIIEHNS M BHIBOJIBI
OTHOCHUTEJIbHO JJOCTOBEPHOCTH PE3yJbTATOB HCCIIEIOBAHUS, COCTABIISITh OOOCHOBAHHBIM
OTU€T O IMpOJIeTaHHON padoTe;

MpUOOpETaTh OMNBIT YYCHUUYECKON HCCIIeIOBATEIbCKON M MPOCKTHOM NEATEIBbHOCTH,
MPOSIBISATh CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS.



3) padora ¢ unpopmanmei:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGPOpPMAIUH (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJIEpKaHMsl, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(POPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUYECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMynHpoOBaTH 3aPOChl U MPUMEHSTh pPa3IU4HbIE METOIbl IPHU MOHUCKE U 0TOOpE
uH(popMaIi, He0OXOAUMOM 1JIs1 BHITOJHEHUS YUEOHBIX 3aa4 ONPeIeIEHHOTO THUIA;

npuoOpeTaTh  OMBIT  HWCIOJNB30BaHUSA  HMH(DOPMANMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY TNpelacTaBiIeHUs HHGOPMALUH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHbIM SI3bIK B KadyeCTBE CpEACTBa MpH paboTe ¢ XUMHYECKOU
MHpOpPMAIMEH: MPUMEHITh MEKIpPEeIMETHbIC (PU3NIECKHe U MaTeMaTHUECKUE) 3HAKU H
CUMBOJIBI, (OPMYIIbl, A00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH.

OgiafieHHe yHUBEPCAIBLHBIMU KOMMYHUKATHBHBIMH 1€ICTBUSIMH:

3a/laBaTh BOMPOCHI IO CYHIECTBY OOCYXKJaeMOH TeMbl B XOJie JAHAlIora W/WiH
JTUCKYCCUH, BBICKAa3bIBaTh HACH, (POPMYIUPOBATH CBOU MPEAJIOKEHHUS OTHOCHTEIIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

BBICTYIaTh C IIpE3CHTAlMed pe3yJbTaTOB I103HABATEIBHOW  JEATEIBbHOCTH,
HOJYyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHUU
XUMHUYECKOTO HKCIEPUMEHTA, MPaKTUUYECKOM paboThl 1O HCCIEIOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOro mpoekTa U (POpMYIMpPOBaTH BBIBOABI IO
pe3yapTaTaM IpPOBEIEHHBIX HCCIEAOBAHMNA IyTEM COIVIACOBAHUS TO3MLIMHA B XOJ€
0o0CyXeHus 1 0OMEHA MHEHHUSIMH.

OsilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMM:

CaMOCTOSITEJIbHO ~ IJIAHUPOBaTh M OCYLIECTBJIATh  CBOIO  I1O3HABATEIbHYIO
JesITeNIbHOCTD, ONpeeNss e€ eIl U 3a7aud, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeiJlaraéMblii aJropuT™M JEHCTBUM HpPHU BBIIOJIHEHUM YYEOHBIX U
MCCJIEeI0OBAaTeILCKUX 3aJ71a4, BBHIOMpaTh HamOoiee 3(h(PEeKTUBHBIN CIIOCO0 WX PEIICHHS C
y4€TOM TOJIY4€HHS HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEAKIIHUIX;

OCYILIECTBIISITh CaMOKOHTPOJIb CBOEH [JEATEIbHOCTH HAa OCHOBE CaMOaHaJIW3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

IIpenmeTHbie pe3ynabTaThl OCBOEHMS Kypca «OOImas U HeEopraHuyecKas XUMUS
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XHUMHYECKOM COCTABISAIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpPa, POJIU XUMHUHU B TTO3HAHUM SIBIICHUH MPUPOILI, B (POpMUPOBAHUHU
MBIIIJICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIS



pelieHns MPaKTUYEeCKUX 3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
310pPOBbIO U IPUPOJIHOU CPEJIE;

BJIAZICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKIOYAET: OCHOBOIOJIATAOIINE
MOHATHS (XMMHYCCKHUU JICMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIC OPOHUTATIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJSPHBIA 00BEM, BaJEHTHOCTH, AJIEKTPOOTPUIIATEIIHLHOCTD,
CTENEHb OKHCJICHUS, XHMHUYECKas CBsA3b (KOBaJICHTHAs, HWOHHAs, MeTajuIM4ecKas,
BOJIOPOJIHASA), KpUCTA/UIMYECKass pEImIETKa, TUIbI XUMHUYECKUX pEakiHii, pacTBOp,
AJEKTPOJUTHI, HEANEKTPOJUTHI,  DICKTPOJIUTHYECKAs]  JUCCOLMALUS, OKHUCIHUTEND,
BOCCTAHOBUTEJIb, CKOPOCTh XMMHUYECKOW pEaKIMu, XUMUUECKOE PABHOBECUE); TCOPUU U
3aKOHBl (TEOpHUSl DIIEKTPOIMTHUECKOW JUCCOLMalM, mnepuoanueckuit 3axkon /J[. W
MenpeneeBa, 3aKOH COXPAHEHHS MaCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAIICHUS
SHEPIUM TPU XUMHUUECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM, (haKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAx, COCTaBe,
MOJIYYEHUN U O€30MaCHOM HCIOJIb30BAHUHU BOXKHEHIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISABIATH  XapaKTEpPHbIE TPU3HAKK  TOHSITHUH,
yCTaHABIMBATh WX B3aUMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOUIME TMOHSTUA TPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPaACHUII;

cOpPMHPOBAHHOCTh ~YMEHUU HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY  JUIS
coCTaBlieHUs (OPMYJI BEIIECTB U YPAaBHEHHM XHMHUYECKHX PEAKIHM, CUCTEeMAaTHUYECKYIO
HomeHkiarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTIIECIbHBIX HEOPTAHUYECKUX BEIIECTB
(yrapHbI#i Ta3, yriaeKUCIbIi Ta3, aMMUaK, TaiéHas U3BecTh, HeraméHasi U3BeCTb, MUThEeBast
coJia, MUPHUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHH OMNpENeNsITh BAJICHTHOCTb M CTENECHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BHJ XUMHUYECKOW CBS3H
(koBaJeHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOAHAs) B  COCAWHEHUSX, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIECTBAa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAas,
MeTaJUIM4ecKas ), XapakTep Cpebl B BOAHBIX PACTBOPAX HEOPraHUUYECKUX COCTMHEHUI;

chOpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATH TPUHAJIC)KHOCTh HEOPTaHMYECKUX
BEIIECTB 10 WX COCTAaBy K OMNPEACIEHHOMY KJIacCy/Tpymnmne COeIUHEHUN (IIPOCThIe
BEIIECTBA — METAJUIBl M HEMETAJUIbl, OKCHUJIBI, OCHOBAHUS, KHCIOTHI, amM(OTEepHbIE
THUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUW paCKphIBATh CMBICH Tepuoandeckoro 3akona J[. U.
MeHneneeBa W JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYI0, OOBSCHUTEIBbHYIO U
MIPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTEPU30BaTh OJJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuomoB Ilepumoguyueckoil CcHUCTEMBI XUMHYECKHX
anemenToB JI. 1. MeHeneeBa, HCIONB3ysl TIOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOHTAIIHY,
«QHEPreTUYECKUE  YPOBHU», OOBACHITH 3aKOHOMEPHOCTHM  HW3MEHEHHSI  CBOMCTB
XUMHUYECKUX BJIEMEHTOB M WX COCIWHEHHH MO mnepuoiaMm W rpynnam [lepumogundeckoit
cUCTeMbl XUMHYeCKUX 3emMeHToB 1. 1. MeHaeneena;



c(hOpMUPOBAHHOCTh YMEHHUH XapakTepuU30BaTh (OMUCHIBATH) OOIIHWE XUMHYECKUE
CBOMCTBa HEOPTraHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMH C IOMOIIBI0 ypaBHEHUM
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCUPUUUPOBATH XHMMHYECKHE PEAKIUHU IO
pPa3IUYHBIM MpU3HAKaM (YUCITY M COCTaBY pEarupyroliux BelIEeCTB, TEIIOBOMY 3 dekTy
peaklyy, U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTU PEAKIUH, YUACTHIO
KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTaBIISITh YPaBHEHUSI PEAKIMM Pa3IUYHBIX THUIIOB,
MOJTHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUYUThIBAsl YCJIOBUS, TIPU
KOTOPBIX 3TH PEaKIIUU UIYT O KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUH MPOBOAUTEL PEAKIIUH, MTOITBEPIKIAIONINE KaueCTBEHHBIN
COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, PACIO3HABAaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hopMUPOBAHHOCTH yMEHUH pacKkpbIBaTh CYIIIHOCTh OKHCITUTENLHO-
BOCCTAHOBHUTEJbHBIX PEAKIMA MMOCPEICTBOM COCTABJICHMS 3JEKTPOHHOrO OanaHca 3TUX
pEeaKLHnii;

c(hOpMUPOBAHHOCTh yMEHUU OOBACHATH 3aBHCUMOCTh CKOPOCTH XUMHYECKOU
peakIuu OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOrO PaBHOBECHS B
3aBUCUMOCTHU OT BHelIHero Bo3aeicTBus (npuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepPU30BATh XMMHUYECKHUE TMPOIIECCHI, JIeKAIIUE B
OCHOBE IMPOMBIIIUICHHOTO TIOJIYYEHHS CEpHOM  KHUCJIOThI, aMMHakKa, a TaKxke
c(hOpMHUPOBAHHOCTH MPEJCTABICHUNA 00 OOMIMX HAYYHBIX MPUHIUNAX U IKOJIOTHYECKUX
npooOiieMax XMMUYECKOT0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C HUCIOIH30BAHUEM TOHSATUS
«MaccoBas JI0Jsl BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUYECKUX
peakiusaX, MacChl BellecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIMHM BEIICCTB, TEIIOBOTO 3¢ dekra
peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MAacChl BELIECTB, MPEBPAIICHUS U COXPAaHCHUS
SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBUia TMOJB30BAHUSA XHUMHYECKOU
MOCY/ZION 1 JIabOpaTOPHBIM O0OPYAOBAHUEM, a TAKXKE MPaBUIIa OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMH TIO BBHITTOJTHEHHIO JIAOOPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHIMOIHATH XUMHUYECKUI dKCIIEPUMEHT
(pa3noxkeHne MEepoKCHlia BOAOPOAA B MPUCYTCTBUHU KaTalM3aTopa, ONPEACIICHUE CPEIbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIBHOTO HWHIAMKATOPA, BIUSHHUE PA3TUUYHBIX
($aKkTOpOB Ha CKOPOCTh XUMUUYECKOW PEAKIMH, PEAKIIMA NOHHOTO OOMEHAa, KaueCTBCHHBIS
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHWOHBI, HA KAaTHOH aMMOHWUS, PEIICHUE
AKCHEPUMEHTAIBHBIX 3aja4y 1Mo TeMaMm «Metamisl» u «HeMmeTamnb») B COOTBETCTBUU C
MpaBUJiaMH TEXHHKU O€30MaCHOCTH MpHU OOpalleHUU C BEIIeCTBAMH M JIaDOPaTOPHBIM
000pyI0BaHUEM, MIPEACTABISATH PE3YJIbTaThl XUMUUECKOT0 IKCIIEPUMEHTA B (popMe 3amucu
YpaBHEHHUM COOTBETCTBYIOUIUMX peakuuid U (OpMYyIUpPOBaTH BBIBOJBI Ha OCHOBE ATUX
pPE3YIbTATOB;



cOPMHPOBAHHOCTh ~ YMEHHUA  KPUTUYECKH  AHAJIU3UPOBATh  XHMHUUYECKYIO
HMH(pOpMAIHIO, TOJYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (CPEACTBAa MACCOBON KOMMYHHUKALIUH,
WuTepHeT u apyrux);

c(OpMHPOBAHHOCTh YMEHHMI COOJIIOATH MPABUJIA IKOJOTHYECKH LEIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JAEATENBHOCTU B LENSAX COXPAaHEHHUS CBOETO 370pOBbS U
OKpYXKalolled MPUPOJHOU CpeAbl, OCO3HABaTh ONACHOCTb BO3JCHCTBUSA Ha JKUBBIC
OpraHu3Mbl ONpPENENEHHBIX BEIIECTB, MOHUMas cMbIca mnokazarens IIJIK, moscHiaTe Ha
IpUMEpPax CHOCOObl YMEHBIIEHUS M MPEJOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBEKa;

st OOy4alolUXCsi € OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU  370POBBS: YMEHHUE
OPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BELIECTB U XUMHUYECKUX
SIBJICHU;

JUISL CIIETIBIX M CHA0OBUASIIMX OOydYaroniuxcs: yMEHHE HCIOJIb30BaTh peibedHO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMuyeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMbl Bcero
padoThI padoTsbI
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u Ilepuorueckasi cucTeMa XMMUYECKHX 3 0 0
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE pPeaKIInU 6 1 1
13 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIECTB
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 0
2.2 Hemeranmnsi 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIIECTB
Hroro mo pazgeny 17
Pazpen 3. XuMus 1 ;KU3Hb
3.1 XUMUS U )KU3HBb 4 0 0
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




