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MNOACHUTEJIbHAS 3AIINCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE CpeHET0 o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoir denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuemnuu npenogaBanus y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonuXx OCHOBHBIE
o0pa3oBaTeyIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX IMOJIOXKEHUHM «CTpaTerun pa3BUTHsI BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 roxa» (Pacniopsikxenue [IpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe MpOTrpaMMbl IO XUMUH, K OTIPEACTICHUIO 00I1Iel cTpaTerun
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YYAIOMIUXCS CPEICTBAMH YYEOHOTO Mpenmera «XuMHUs
st 10-11 xitaccoB Ha 6a30BOM ypOBHE cOCTaBWIIM KOHLEeNTyanbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMsI, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3alluy, SBISETCA HEOThEMJIEMOM 4YacThl0 UX oOpasoBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIINX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTYyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHOM Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
00pa30oBaHus CPEICTBAMU YUeOHOIO mpeaMeTa «XUMHUs», COAEP)KaHUE U NMOCTPOEHUE KOTOPOro
onpezeNieHbl B MPOrpaMMe MO XUMHHM C Yy4€TOM crenu(puKd HayKM XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MaT€pUAIIbHOM KU3HU OOIECTBA, a TAKXKe C YYETOM OOIIMX Lened U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHero oOIuero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroleM MUpPE KaK O €UHCTBE MPUPO/IbI U YelIoBeKa, KOTOpoe (OpMUPYETCS B XMMHUHU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3auMOIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOTheMJIEMOMN
Y4acThl0 MUPOBOU KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe MIoOaJbHbIX MpOo0JeM YCTOWYMBOTO pa3BUTHUSA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3/10pPOBBA.

B coorBercTBHM ¢ 0OOLIMMM LEISIMM M TNPHHLIMIAMH CpelHEero oOIiero obOpa3oBaHuUs
conepkanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMHEH.



CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
XUMHA» U «OO011ast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMUMHUU (C BKIIOUCHHEM
3HAaHUH U3 001IEH XUMUH) U OpraHuYecKoi xumun. PopMUpOBaHKE JAaHHOIN CHCTEMBbI 3HAHUH MTPH
U3y4eHHH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crtpykrypa conmepxkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHudeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
y4yeOHOro Martepuasa M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAUHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX HPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHU IOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHEIC
IPEJICTABICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIINH.

[Ton HOBBIM yIiOM 3peHus B mpeamere «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akTosIOrMuecKre CBEACHHS O BEUIECTBaX U XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX U METO0JIOTUYECKUX TO3UIHH,
rIyO)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUUYECKUX PEAKIMSX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKMH M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a1ad. B 1enoM conepkanue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHWYECKOTO0 U OPraHMYECKOro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SABICHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke mpobdiem cOepekeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B nutane penenus 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLIMATM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABI K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCATHHBIX YYCOHBIX IEHCTBHM, MMEIOMNX 0a30BOe
3HA4YE€HUE Ui pa3IM4YHbIX BUAOB JESATEIbHOCTH: PpEIIEHUs MpoOieM, MOUCKa, aHaiau3a |



4

00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJIEIOBATENIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, TaK U
Ha YPOBHE CPEHET0 00111ero 00pa3oBaHusl, IPH OMPEICIICHUN COJCPKATEIILHON XapaKTePUCTUKU
Henel W3ydyeHus IpelMeTa HampaBiIeHHEM IEePBOCTENEHHOM 3HAYUMOCTH TPaJAULMOHHO
npu3Haércss (HOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOMN ISATETHHOCTH YEIIOBEKA U KaK OJJHOT'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOJXOJ K OMPEISICHHUIO IeJield M3ydeHUS
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOUM TOYKE 3pEHUs TJIAaBHBIMH IIEJIIMU HU3Y4YeHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUH KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOH JICKAT KJIFOUCBBIC MMOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMs BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBSI3aHHBIX C HAOJMIOJACHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe 1o XUMHW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cuUcTeMe cpefHero odmiero oopaszoBanus. CerofHs B MPEnoJjaBaHuU XUMHH B OOJbIIEH CTETIEHU
OTIa€TCs MPeANOoUTEeHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TMOJTOTOBKY BBITYCKHHKa 0O0II€00pa30BaTeIbHON OpraHM3alliM, BIIAJCIONIEr0 HE HabopoMm
3HaHWHA, a (PYHKIIMOHAIBHONH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M YMEHHSIMH AKTHBHOTO
MOJTyYeHUs 3HAHUN U PUMEHEHHS X B PEaTbHOU KU3HU ISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cB3u c oTUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKWe IeNN U 337a4H, KaK:

aJanTanus 00yJIaroIIuXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIUICKTYaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa30BaHUIO, COTPYIHHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaliW3a U 00paboTku HHPOpPMAIUU, HEOOXOJUMBIX JUIsi TPUOOPETEHHUs OIbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XWMHUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEILIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE



TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAIIUU XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUYarOIIUXCsl YOSIKIEHHOCTH B TyMaHUCTUYECKON HATIPABICHHOCTH XHMUH,
e BaXHOW pONMM B PEUICHWU TIJOOAIBHBIX NPOOJIEeM palMOHAIBHOTO MPHUPOIOINOIB30BAHMS,
MIOTIOJTHEHUST YHEPTETHYECKUX PECYpCOB M COXPAHCHHS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, a TAKIKE MPHOOPETCHUS
OIIBITA MCIIOJIb30BaHUsI MOJYYCHHBIX 3HAHUN JUISl IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B y4eOHOM 11aHe cpemHero ooOmero o0pasoBaHus MpeaAMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOM 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmrero odpazoBanusi, coctaisieT 68 yacon: B 10 knmacce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 ygaca (1 gac B Hezemto).



COAEPXKXAHUE OBYYEHUA
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHH

XuUMHUECKUH dleMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKHUX 3yeMeHToB [ U
MengeneeBa. CBsA3b NEpHOAMYECKOTO 3akoHa U llepuonnueckoil cUCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NePUOANUYECKOT0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajindyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOpPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUTMYECKON pPEIIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1ouist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuueckux coeinHeHuid. HoMeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMAJICKANIUX K PA3ITHMUHBIM KIIACCaM.

Xumuyeckas peaxkuus. Knaccudukanus XUMHUYECKMX peakUuid B HEOPraHUYEeCKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NU4HBIX (akTopoB. OOpaTUMbIe peaKIUu.
Xumnueckoe paBHoOBecHe. (DaKTOpHI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

DnekTponauTtnueckas auccoruanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB M UX MpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MenpaeneeBa», u3ydyeHue
MoJieliel KPUCTAJUTMUECKUX pemETOK, HAaOMIOAeHHEe | ONUCaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3yioKeHHE IEPOKCHAA BOJAOpPOJAa B MPUCYTCTBHM KaTalu3aTopa,
OIpENIETIEHUE CPEelbl PAaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [lonoxenue HemetaiuioB B [lepruoandeckon cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).



XUMHUYECKUE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30tTa, (ocdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenue merainos B [lepruoaudyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomrue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJWid, KajablMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUMN.

O61mue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpPUMEHTAIbHBIE METOJbl H3yYEHHs BEUIECTB M HUX NPEBPAILCHHUI: H3y4eHUE
KOJUICKIIMU «MeTallIbl U CILIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHU/IA ATFOMUHHUS C PACTBOPAMH KHUCJIOT M LIEI0YEH, KAUeCTBEHHbIE PEaKLUU HAa KaTUOHbI
METaJlIoB).

Pacuérnbie 3amaun.

Pacuérel Mmaccrl BenecTBa min 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 06ecnie4eHNH SKOJIOTUYECKOM, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHsATHE O HAyYHBIX METOJAX MO3HAHUS BEUIECTB MU XUMHUECKUX PEAKIIUM.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TPOMBIIUIEHHOTO MOTYUYEHUs BayKHEHIIHX
BEIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIHNE CTPOUTEIbHBICE MaTepUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaiabl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparosB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIEl U HeOpraHMYECKON XUMUU B
11 xmacce ocyIiecTBIseTCs Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJII OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO01ure ecTeCTBEeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJCIUPOBAHHE,
W3MEpPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIUYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, PECYPCHI.

TexHOIOTHsI: XUMUYECKAas! MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaoB, CEIbCKOXO35MCTBEHHOE  IPOU3BOJICTBO, NUIEeBass  MPOMBIIUIEHHOCTD,
dapmainieBTUYECKasE ~ MPOMBIIICHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IPENaparos,



MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHNH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeTHEro 00I1ero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NMPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011IEro 00pa30BaHus BbIIEIICHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00y4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESTENBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TMPUCYLIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOIO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTB )KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE PE3yAbTAThl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKUMHM, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOILEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIaMU MOBEICHMsI, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHHSI IMYHOCTH 00YJaIOLIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOopMHUPOBAHHOCTH
OTbITa O3HABATENILHOM U MTPAKTUUECKON NESTEIbHOCTH 00yUYaIOLINXCs 10 pealn3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHUS:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAJIBbHBIX HOpPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATENbHbIX 3314, BIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M TI03HABAaTEIbHBIX MOTHMBOB B TMOJyYEHHMH M TOCIEAYIOUIEM aHaIH3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CHOCOOHOCTH OIICHUBAThH CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPHHAMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe3omacHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOirofeHusl mpaBuil 0€30MacHOro OOpallleHUs] ¢ BeUleCTBaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1A TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEHICHHH NPAKTUYECKUX 337ad COIHATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHY;

YB@KEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaTbHOMN TPAeKTOPHH 00pa3oBaHus, Oyyieit
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTeH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH IIE€I€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMaHHM IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
IPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIICHHs] BOTIPOCOB
PaMOHAIFHOTO TIPUPOJIOTIOIB30BaAHUS;

AKTUBHOI'O HENpPUATHUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIECTBHUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSTeIbHOCTH  OKOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMHU B
MO03HABATEJbHOM, KOMMYHUKATUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHUMAHUA CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
paloOHaIbHOTO HAYYHOT'O MBILIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
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MHUpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUU NPHUPOIHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOieM COXPaHEHUs TPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH I COBPEMECHHOW IMBWJIM3ALMU: B €&
F'YMaHHUCTUYECKOW HAIIPABJICHHOCTH M Ba)XHOH POJIM B CO3JIaHWM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIUHBI,
00eCreYeHNH YCIOBHM YCIIEITHOTO TPY/Aa ¥ SKOJIOTHYECKH KOM(POPTHOM KM3HU KaKIOT0 YieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAHHs CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHMSI IS
aHaJM3a W OOBSICHECHHUS SIBJICHHHM OKPYXKAIOIIEro MHpPa M IPOUCXOASIINX B HEM W3MEHEHUH,
YMEHHSI JIej1aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIMUXCS JTAHHBIX
C TICIIBIO MTOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJISl PEHICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

HMHTEpeca K MO3HAHUIO M HCCIIeI0BATEIIbCKON JCSITEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHBIX cepax mpodecCHOHANTBHOM AeITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIE PE3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIE
(MeXTpeMeTHBIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIEHUE, MpOoIecc, CUcTeMa, HaydHbIH (akT, MPUHIMI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUpPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINH 00yJaromnXcs;

CHOCOOHOCTh  OOY4YarOLIUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIbHOM U
COIIMAIbHON NPAKTHKE.

MertanpeaqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMMU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSIMM:

1) 6a30Bble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LeNu AEATeNbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUH MX JOCTHIKCHMS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C TOCTABJICHHBIMHA IIEIISIMU;

UCTIONIF30BaTh TMPH OCBOCHHM 3HAHWW TPUEMBI JIOTMYECKOTO MBIIUICHAS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM M yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIM;
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yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIMPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

OPUMEHATHh B Ipollecce MO3HAHMUs, UCTIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTh LI M 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA,

BJIAJ€Th HABBIKAMM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M TPOBEJICHHUS YUYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATE OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONbIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHATM3MUPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHUS, KPUTUIECKH OIICHUBATh
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3ajay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIOJIF30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbl B XOJIe AMANIOra W/WIHN JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeIOKEHHOH 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIed pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHKAMH TPH BBITOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIICIOBaHUM ITyTEM COTIacCOBaHMsI O3ULMH B X0/1€ 00CYXIeHUS U 0OMEHa MHEHHSIMH.

OnJiaieHHe YHUBEPCAIbHBIMH PeryIssTHBHBIMH e CTBUAMU:
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CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JEATEIHHOCTb,
ompenenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npe/UiaraeMblii alITOPUTM JICHCTBHI TIPU BBIIIOJHCHUU YYEOHBIX W HMCCIIEJOBATEIIbCKUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

HPEAMETHBIE PE3YJIbBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUSD OTPaXKaloT:

c(hOpMHUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIUMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOM [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaklMid, pacTBOpP,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPHSI DJIIEKTPOIUTUIECKON
auccoumranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpAaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUS U TPEBPAIICHUS HHEPTUU TPH XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHU, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYUYeHUH M O€30MaCHOM HCIIOJIb30BAHWU BAKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIOJNb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTAHMYECKHUX
BEILECTB U UX NPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJII COCTABIICHHS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTIEIbHBIX HEOPraHHYECKMX BEHIECTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralml€éHas W3BECTh, NUThEBAs COAa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJIGHTHAsS, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHUI;

c(OpMUPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAIEIKHOCTh HEOPTAHMUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
IMPOTHOCTUYECKYIO (PYHKIINU;
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c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenzesneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cuCTEMbl XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEepU30BaTh (OMUCHIBATH) 00ILIIME XUMUYECKIE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEILECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI KJIACCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO Pa3InYHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuX BeUIecTB, TeEIIoBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEAKLUN pa3IMYHBIX TUIIOB, IIOJHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KAayeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCpPEeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI 00BSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIUU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIIOJIB30BAaHMEM MOHSATHS
«MaccoBasi JI0Jsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 yYacCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3¢ (ekTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEaKLWH, peaklMd HMOHHOTrO OOMeHa, KayeCTBEHHBbIE pEaklUu Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau o TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00paIIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATD
pe3ysbTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3amicH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyTUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MAaCCOBOM KOMMYHUKALIUU, IHTEpHET U IpyTux);
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c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3sHOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpY’Karolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3ICHCTBUS HA JKUBBIC OPraHU3MBI
OTpeNeIEHHBIX BEIIECTB, MOHUMAast cMbIci mokasatelns [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOT'O BO3Z[€I>'ICTBI/I$I Ha OpraHu3M 4CJIOBCKA,

JJIsA O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOXXHOCTAMHU 3OO0POBBA: YMCHHC ITPUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUTSL CJICTIBIX M CJIA00BUISIIUX 00yYArOIIUXCSl: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XumMudeckux (GopMyiL.

TEMATHYECKOE INTAHUPOBAHUE

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB Kontpoas Ilpakruuec (uudposbie)
n/n | ¥ TeM NporpamMmmsl Bcero  Hble KHe oOpa3oBaTeJibHbIE
padoThI padoThI pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
bubnuoreka
CTtpoeHue aTOMOB.
o HOK
[lepuoauueckuii 3aKOH U
https://m.edsoo.ru
1.1 [Tepuonnueckas cucrema 3
bubnuoreka
XAMHYECKUX 3JIEMEHTOB /J[. POIII
nm
cracnceRa https://resh.edu.ru
bubnuoreka
[HOK
12 CrpoeHnue BelecTsa. 4 https://m.edsoo.ru
' MHuoroo6pasue BelecTB bubnuoreka
POIII
https://resh.edu.ru
bubnuoreka
[HOK
https://m.edsoo.ru
13 XUMHYECKUE peaKINu 6 1 1 P
bubnuoreka
POIII
https://resh.edu.ru
Hroro mo pasneny 13
Pa3nea 2. Heopranuyeckasi Xumust
bubnuoreka
HOK
https://m.edsoo.ru
2.1 MeTtamisl 6 1 .
bubnuoreka
POII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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2.2 Hemeramnsr

53 CBs13b HEOPraHUUYECKUX U
' OpPTraHMYECKHX BEIIECTB

Hroro no pasneny

17

bubnmoreka
LHOK
https://m.edsoo.ru
bubnuorexa
POII
https://resh.edu.ru

bubanoreka
LHOK
https://m.edsoo.ru
bubanoreka
POII
https://resh.edu.ru

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XUMUSA 1 KU3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

bubanoreka
HOK
https://m.edsoo.ru
bubnnoreka
POIII
https://resh.edu.ru
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