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INOACHUTEJIbBHASA 3ATINCKA

[TporpaMma 1Mo XMMHH Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylibTaTaM OCBOEHHUs (pelrepasibHOil 00pa30oBaTeIbHOM MPOrpaMMbl CPEIHETro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHBIX opraHu3anusx Poccuiickoii @eneparyn, peaan3yrnx OCHOBHBIC
00pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX TMOJOXXKEeHUM «CTpaTeruu pa3BUTHUSI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY IOJIX0/10B K pa3pa0OoTKe MPOrpaMMbl 10 XUMHH, K OIPEIEICHUIO 00IIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS M Pa3BUTHS OOYYarOUIMXCSI CPEACTBAMH Y4EOHOTO MpeaMera <« XHMUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLEeNTyalnbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJepIKaHMsl, Pe3yJIbTaTOB 00y4YeHHs 1 TPeOOBaHH K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeoOpa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITHOUYEBBIX
LEHHOCTEH, MPUCYIINX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TMPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYIbTYpHI YEIIOBEKA, a
TaKk)Ke JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpere.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIUXCS Ha YPOBHE CPEIHETO0 OOIIETo
o0pa3oBaHUs CpeCTBAMU y4eOHOTO mpeameTa «XUMHs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTpeieJIEHbl B MPOrpaMMe MO XUMHUHU C y4ETOM CHelu(UKU HAyKHM XUMHH, €€ 3HAYCHHS B
MO3HAHUK TPUPOJIBI U B MATEPUAIBHOMN KU3HU OOIECTBA, a TaKXKe ¢ YUETOM OOIIUX IeNel u
MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEIHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK HUTPaeT 0COOYIO0 POJb B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOPoe GOPMUPYETCS B XUMUU Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO Tpyda M >KM3HH KaXIO0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOM, IKOJIOTHYECKOI 0€301MacCHOCTH U OXPaHBI
3JI0POBBS.

B cooTBeTcTBHMM C OOmMMMH LEISIMH W TMPUHIUAIIAMH CPEIHETO OO0IIero o0pa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY OOYYarOMIMXCS, HEOOXOIUMYIO UM ISt
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBH COIMYMA,
MIPOJIOJDKEHMS] 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMHEH.



CocTaBnsitolmuMHy npeaMeTa « X uMus» sIBISIOTCS 0a30BbIe Kypehl — «OpraHnndeckast XUMH
u «OO011as ¥ HeOpraHUYeCcKas XUMHUS», OCHOBHBIM KOMITOHEHTOM COZICPKAHUSI KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMAa 3HAHUH 110 HEOPTAHUYECKOW XUMUH (C BKIIFOUCHUEM 3HAHUH U3
o01elt XMMHUH) U opraHrudeckoil Xumun. @opmMupoBaHue JaHHON CUCTEMbl 3HAHUN TP U3 y4CHUH
npeaMera 00ecreyuBaeT BO3MOXKHOCTh PaCCMOTPEHHSI BCETO MHOTO00pa3us BEIECTB Ha OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01as U1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 1O XHMMHH Ha OCHOBE CHCTEMHOTO TMOJXOAa K U3Y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHU BELIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KIIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COEIUHEHMM, a
TAKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX NPEACTABICHUN O CTPOCHHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HArOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COCIMHEHHI. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tog HOBBIM yriom 3peHusi B mpeamere «XuMus» 0a30BOTO ypOBHSI paccMaTpHUBacTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(axToIOrNUecKre CBEJCHUS O BEIECTBAX M XUMHUYECKOHW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHsD» O0yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAUCHHE TEPHOANYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOAOJIOTHYECKHX ITO3UINH,
IyOKe MOHSATh HCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaXKHEWIIHMX BELIECTBAaX, UX COCTaBe, CTPOCHHMH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIBHON U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0OJIACTH TEOPUH U MPAKTUUYCCKUX MPUIOKEHUU XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJBHBIX MCCIENOBATEIbCKUX 3adad. B nenom copepxkanue
ydaeOHOro TpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUSI OPUEHTHPOBAHO HAa (POPMHUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TWHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITIO3HABAEMOCTb ITPUPOJHBIX SBJIEHUNA MYTEM DKCIEPUMEHTA
W peIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMU (aKTaMH W TCOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUA U MaTEPUAIIOB.

B mtane peICHM 3a/1a4 BOCIIUTAHUA, PAa3BUTHUA U COLMUAJIN3alluN 06yqa}om1/1xc;1 IIPUHATBIC
IpPOrpaMMOil MO XUMHH TOJXOABl K OMPENETICHHUIO COJEp)KAaHUS U TIOCTPOSHHUsS IMpeaMera
MpeayCMaTpuBaOT (HOPMUPOBAHUE YHUBEPCATBHBIX YYCOHBIX NEWCTBHM, WMEIOIMX 0a30BOE
S3HAYCHHUC [JIA Pa3JIMIHbBIX BHUIOB JACATCIBHOCTHU: PCHICHUA Hp06HeM, IIOMCKa, aHajlu3a H
00paboTkn wHOpMaIUK, HEOOXOMAUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHI/IMaIOHl€I>'I Ba>XHO€ MECTO B ITIO3HAHUHN XUMHUU.



B npakTuke npenoiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, Tak U
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEICIICHUN COJAEPKATEIbHON XapaKTepUCTUKU
nejael M3ydeHHs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (HOpMUPOBAaHHE OCHOB XHMMHUYECKOM HAyKM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENeICHHIO Iesield U3ydeHHs
MIpeIMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pPCHHS TJABHBIMH IICNIIMU H3y4YeHHS MpeaMera «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopmupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHWA Kak Ba)KHEWIEH COCTaBISIOMIEH
€CTECTBEHHO-HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOM JI€XKAT KIIOUEBBIE IOHSTHUSA,
dbyHIaMEHTaJIbHBIE 3aKOHBI M TEOPHUM XWMHUU, OCBOCHME SI3bIKA HAYKH, YCBOCHHUE H
MOHMMAHHUE CYIIHOCTU JOCTYHHBIX OOOOLICHHI MHPOBO33PEHUECKOTO Xapakrepa,
O03HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX ISl MPUOOPETCHUS] YMEHHIN OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SIBIICHUN, UMEIOLIUX MECTO B IPUPOE, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

e pa3BHUTHE YMEHUH U CIIOCOOOB ACSITETLHOCTHU, CBSI3aHHBIX C HAOIIOIEHUEM U OObSICHEHHEM
XUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TMpaBuUi 0Oe30macHoro oOpamieHus C
BEILECTBAMH.

Hapsiny ¢ atum, copepxatenbHas XapakTepUCTHKA Leled U 3a7ad W3y4eHUs IpeaMeTa B
porpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU NPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoanus. CeroHsi B MpernolaBaHu XUMHUHU B OOJIBIIEH CTENEHU
OTHa€TCs MPEANOYTEeHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydeHUs], OpPUEHTUPOBAHHOM
Ha TMOJrOTOBKY BBITYCKHHKa 0O0IIe00pa30BaTeIbHON OpraHU3alliM, BIAJCIOIIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMH AKTUBHOTO
MOJIYYCHHA 3HAHUH 1 MIPUMCHCHUA UX B peanLHoﬁ JKU3HU IJ1d pCHICHUA MMPAKTUYCCKUX 3aaa4.

B cBa3m ¢ atum npu MH3YUYCHUM MNOPCIMETa «XHUMHUS AOMUHHPYIOIICC 3HAUYCHUC
an06peTa10T TakKuC OCJIN U 3aJa4M, KaK:

ajanTanys o0y4arnmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOILErOCs MUPa, (GOPMUpPOBaHHE
UHTEJJIEKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX DPEIICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

dopmupoBaHrne y OOYYalOMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIT),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMYHBIX BHJIOB JESITEIHLHOCTH: PEUICHUS TPOOIIeM,
MIOWCKa, aHalu3a MU 00paboTKM HMHQPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTHHOCTH, KOTOpasi 3aHMMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe JUIS OLEHKHU C
MO3HILMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJI0BEKa U IPUPOTHYIO CPEY;

pa3sBUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs: CHocoOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHANIK3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoepKaHUA;



dbopMupOBaHUE U pa3BUTHE y 00YUAIONINXCS aCCOLMATUBHOIO U JIOTMYECKOTO MBIIIICHHUS,
HAOJI0/IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCTIMTAHHE Y 00y4aIONIXcs yOSKIEHHOCTH B TYMAHHCTUYECKOW HAIIPABICHHOCTH XUMUH,
e€ BaXHOW pOJIM B pEUICHHM TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO00XO0IUMOCTH OEPEKHOT0 OTHOILIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOpETEeHUs
OTBITA UCIOJIb30BAHUSA MOJYYCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B yuebHoMm mnaHe cpenHero o6uiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO0mee 4nciio 4acoB, OTBENEHHBIX IS M3YYEHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA
Teopernyeckne 0OCHOBbI XMMHHU

XuMuyeckuit 3nemMeHT. AToM. Slapo aroma, U30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- anmemMeHTsl. OCOOCHHOCTH
pacrpenenieHust SIEKTPOHOB MO0 OpOUTAISIM B aTOMaxX DJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
OneKkTpoHHas KOH(UTypalus aToMOB. BaneHTHbIE BO3MOXKHOCTH aTOMOB

Ilepuonnueckuit 3akoH u Ilepuommueckas cucremMa XHMHYECKUX JJI€MEHTOB /[l
U. MenpneneeBa. Csi3p Inepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
aneMmeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHOM TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKash CBS3b. BuAbl XUMHUYECKOW CBSA3M (KOBAJIEHTHAs
HEMoJIsSIpHasl U TOJIsIpHAs, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOM
XUMHYECKON CBA3M (OOMEHHBIH W JOHOPHO-aKLENTOpHBIN). HampaBiieHHOCTh KOBaJIEHTHOM
cBsA3U. BonoponHas cBsa3p. BanenTHOCTE. DnekTpooTpuaTesbHOCTh. CTeneHs okucieHus. oHs:
KAaTHOHBI U aHHOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTe 0 qucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBasi 10is
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coequHenuil. Homenknarypa HeopraHuueckux BEIECTB.
['eneTndeckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAAJICKAIIUX K PA3ITMUHBIM KIIaCcCaM.



Xumuueckas peakius. Krnaccupukanus XUMHUYECKUX pEaKIWi B HEOPraHWYECKOW |
OpraHUYECKON XMMHUHU. 3aKOH COXpPAaHEHHSI MACChl BEILIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHCPTIHHU IMPU XUMHUYCCKUX PCAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakropoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoBecHe. DaKTOpPbI, BIMAIOIIME HA COCTOSHHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas nuccoruanus. CuibHble W ciadble 37eKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIIasl, HEHTpallbHas, IeJ0YHasl.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu.

OKCHEepUMEHTAIbHbIE METOJbl HM3YYEHMsI BEIIECTB M WX HPEBPAIICHUN: JEMOHCTpaLus
tabmun «[lepuoanyeckass cucrema xumuueckux siaemeHtoB . WM. MenpeneeBa», uzyueHue
MoJeIeH KPUCTAJTINYECKUX PEIIETOK, HaOmo1eHne
U OIMCaHME JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3JI0’KEHUE EPOKCUAA BOAOPOA B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACICHUE CpPeabl PAacTBOPOB  BEIIECTB C  IIOMOIIBIO
YHHUBEPCAJIBHOI'O MHAMKATOpA, peaklMM MOHHOTO OOMEHa), MPOBEACHNE NPAKTUYECKOH paboTh
«BnusgHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON pEeaKIIUm.

PacuérHbie 3a1a4u.

Pacuérel 10 ypaBHEHMAM XUMUYECKHUX PEAKLIUM, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€Thl C UCMOJIB30BAHNEM IIOHATHS «MACCOBas JOJIS BEIIECTBAY.

Heopralmqeacaﬂ XUMMUA

Meramnsl. Ilonoxenue meramioB B [lepuogudeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB [1.
. MenneneeBa. OCOOEHHOCTH CTPOCHMs DJEKTPOHHBIX 000JI0ueK aToMOB MerauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMHMUECKUN Pl HANpsKEeHUI
METAJIJIOB.

XVUMUYECKHE CBONCTBA BaKHEHIIMX METAUIOB (HATpHM, Kaiuii, KalbIMii, MarHuu,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHUI.

O6H_[I/IC CITOCOOBI MOJIYYCHHUA MCTAJLJIOB. HpI/IMeHCHI/IC MCTAJJIOB B 6BITy N TCXHHKC.

Hewmerannsl. [lonoxxenne Hemeraninos B [lepuoanueckoi cCuCTeMe XUMHUECKUX JIEMEHTOB
J. U. MenneneeBa m 0COOCHHOCTH CTpOeHHsI aTroMoOB. (DHU3WYECKHe CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

XVUMHYECKHE CBOWCTBA BaXHEHIIMX HEMETaNIOB (TaJOr€HOB, cephl, a3oTa, (ocdopa,
yIiepoJia U KPEMHUS) U UX COEIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.
OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs] BEIIECTB W WX NOPEBpPAlICHHUN: H3y4YEHHE

KOJIIEKIMH «MeTaulbl U CIUIaBbD», 00pa3[0B HEMETAIIOB, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4,
HaOJI0OZICHWE W OMHUCAHWE JIEMOHCTPAIMOHHBIX M J1aOOpaTOPHBIX OIBITOB (B3aWMOJECHCTBHE




TUIPOKCUIA ATFOMHUHHMSI C PACTBOPAMH KHCIIOT U IIeNI0uei, KaueCTBEHHBIC peaKIIMi Ha KaTHOHBI
METaJlIOB).

PacuéTHple 3a1a4n.

Pacuérbl Macchl BelecTBa min 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl MacChl (00bEMaA, KOTMUECTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIM OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHA ¥ KU3HD

Ponp xumum B o0ecrieueHuH SKOJIOTHIECKON, SHEPreTHIeCKON W MUIIEeBOH 0€30MacHOCTH,
pa3BUTUU MeIULMHBL. [ToHSITHE 0 HAyYHBIX METOAAaX MO3HAHMSI BEIIECTB U XUMHUUECKHUX PEaKIIUi.

Hpe,I[CTaBJ'IeHI/IH 00 O6H_[I/IX HAaYYHBIX ITPUHOHUIIAX IIPOMBIIIJIICHHOI'O ITOJITYUCHUA BaKHEHIIINX
BCHIICCTB.

YenoBexk B MHPEC BCHICCTB W MATCPHUAIOB: BayKHEHIIIHE CTPOUTCJIBHBIC MAaTCpUalbl,
KOHCTPYKIIMOHHBIC MaTCpHaJibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajibl IAJid 3JICKTPOHUKU,
HaHOMAaTCpHUaJibl, OPraHN4ICCKUC U MUHCPAJIbHBLIC y,I[O6pCHI/ISI.

XuMHSL U 310pOBbE 4YEJIOBEKA: IpPaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparos,
paBuia Oe301acHOro MCIIOJIb30BaHUs IIpernapaToB ObITOBOM XUMHUU

B MOBCEIHEBHOM >KU3HU.

MeXXnpeaMETHBIE CBS3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€il py U3yueHuu o011el 1 HeopraHuyecko Xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX MOHATHH, TakK
U TIOHSATHUH, SBISIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
IIUKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMEPUOJUIHOCTh, HAOIIOICHNE, OHKCIEPUMEHT, MOJICIUPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe

COCTOsAHHEC BCIICCTBA, (I)PI3PI‘-I€CKPIC BCJIMYHUHBI U CAUHUIBI UX UBMCPCHUA, CKOPOCTD.

buonorus: KJICTKA4, OpraHu3sM, 3SKOCUCTEMA, 6H0c¢)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBEI, oOMeH BCIICCTB B OPraHu3Me.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: XuMm4ecKas MNPOMBIINIJICHHOCTb, MCTAJLTYPTHA, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpHraiosB, CEBCKOXO03SHCTBEHHOE IMpONU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
(I)apMaLIGBTI/I‘IeCKaSI IMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTc€puraiosB, OJICKTpPOHHAasA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
porpaMM CpeaHEero oOImero odpazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHUs BEIICICHBI
CIEAYIOLIUE COCTABIIAIOIIME:

OCO3HAaHHC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ rpamnaHCKoﬁ NICHTUYHOCTU — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4Yue€ MOTHUBAIIUU K O6y‘-I€HI/IIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH N1€ATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIIMMHU LEIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUEC NPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIBTYPEI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTH KU3HCHHBIC IIJIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOSHHS MTpeAMeTa « XUMUS» TIOCTUTAIOTCS B €AMHCTBE yU4eOHON
Y BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUUYECKUMH, COLIMOKYIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJ€alaMd POCCHUUCKOTO T'pakJIaHCKOTO O0OIIecTBa,
NPUHIATHIMU B OOIIECTBE HOPMaMH M MpaBUJIAMH TOBEJCHHS, CIOCOOCTBYIOIIMMHU IMpOIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYaIOIIUXCS.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT cHOpMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKOHN NESTEILHOCTH 00 yUYaIOINXCS 10 Peau3alliuy MPUHSATHIX
B 0011I€CTBE IIECHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTHUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHHS K
3aKOHY W ITPaBOMIOPAJIKY;

MNpEaACTaBIICHHUA O COOHWAJIBHBIX HOpMax M IIpaBUJIaX MEKINMYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX M [TO3HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHTHI APYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yU4EOHOH NeATEIbHOCTH;



2) IATPHOTHYECKOTO BOCTTUTAHUS:

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

YBAXXCHHUA K IIPOHECCY TBOPUECTBA B obnactu TEOpHHN U NPaKTHYCCKOI'O IIPUMCHCHUA
XUMHHU, OCO3HAHHUA TOr'o, 4YTO JOCTUKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Ha6HIOII€HI/II\/JI,

KPOIOTIMUBBIX OKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOSAHHOI'O Tpyada y‘léHHX " IMPAKTHUKOB;

HHTEpECa W IIO3HABATCIBbHBIX MOTHBOB B IIOJYUYCHHHM W MOCICAYIOIMIEM aHaJInU3€
I/IH(l)OpMaHI/II/I O MCPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUYECTBCHHOM XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBSA3aHHBIE C XHUMHUYECKUMHU  SIBICHUSIMHU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IMOBEACHUE H IMMOCTYIIKH CBOUX TOBapI/IHICfI C HO3PIIIPII>1
HPaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHC HOCHG,I[CTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

MMOHUMaHHUS IEHHOCTEH 340pOBOTO U 0e30I1acHOr0 O6p8.38. KHU3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB6HHOMy (I)I/ISI/I‘ICCKOMY " IICUXUYCCKOMY 310POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BEIeCTBAaMU B OBITY, MOBCEIHEBHON
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

IMNOHUMaHHA LECHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTyAllUAX, YTPOKAOIINX 3J0POBbIO U ) KU3HU J'II-O,Z[CfI;

OCO3HAHMsI TOCIEACTBUI M HENPHATHS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJKOrouis,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATEIhHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTUX BUAX NESITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH TNPAKTUYECKUX 3a7a4 COIHATHHOM
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATECIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBHIYaIbHOW TPACKTOPHH 00pa3oBaHus, OyIyIieit
npodeccuy U peaan3alii COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

IKOJIOTHYECKHU TIEJIeCO00Pa3HOr0 OTHOIICHHSI K MPUPOE, KAK HCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHHUMAaHHS TJI00aJILHOIO XapakTepa 3KOJOTHUYCCKUX HpO6J’I€M, BJIMSHHA 9KOHOMHYCCKHX
IIponecCoOB Ha COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HUCIIOJb30BaHUA ,HOCTH)I(GHPII;'I XUMHHU OJI1 pCUHICHUA BOIIPOCOB
PalroOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTMBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BPEX OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JICUCTBUN U NPENOTBPALLATh UX;

HAJIMYMS PAa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYIbTYpBI, OIIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMMH B
NI03HABAaTEIbHOW, KOMMYHHKATUBHON M COLIMAIILHOM MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HECHHOCTH HAYYHOI'0 MO3HAHUSA:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHUMaHMs CHeuu(UKH XUMHM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE IMPHUPOAbI M YEJIOBEKa, B MO3HAHMM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0a3zbl MaTepualbHOM
KYJIBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
HHEPreTUUECKOl, NHUIIEBOH M JKOJOTHYecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCIeyeHU! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YJeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: TOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHUs ie7aTh 000CHOBaHHBIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIY4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCII0Ih30BaTh XUMHUYCCKHE 3HAHMS U pCHICHUSA HpOGJIGM
B pCAJIbHBIX ) XU3HCHHBIX CUTYyallUusAX,

HHTEPECA K ITO3HAHUIO 1 HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH,



TOTOBHOCTH W CIHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30OBaHHIO M CamMoOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TPY/la B PA3IMUHBIX cepax NpophecCUOHAIBHOM NESITENbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHbie pe3ysbTaThl OCBOCHHUS yueOHOro mpenmera «XHMHUS» Ha YPOBHE
CpeaHero oomiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe s (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHbIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLMUI, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JpYyTue);

YHUBEpCAJIbHBIC yueOHbIe JEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
peryiasaTuBHbIe), oOecneunBaronie (opMUpOBaHHE (PYHKLUMOHAIBHOM TI'pPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U

colMabHON IIPaKTHUKCE.

MeTaHpeI{MeTHHC PE3YJbTAThl OTPAXKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[GﬁCTBI/IfIMH.

OBj1aieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU 1€CTBUAMM:
1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOATENIFHO (HOPMYNIUpPOBaTh W aKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHuBarTh;

ONpeaAcIATh LCIIN ACATCIbHOCTHU, 3adaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMU LICIISIMU

WCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBLACIATH
XapaKTepHbIE TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHNE MOHATHS TSI OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIINK BEIIECTB M XUMHYECKUX PEaKITHIA;

yCTaHaBIWBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKIACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUMsSI B pACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH BBHIBOABI U

3aKJIIOYCHUS;

MPUMEHSTh B TPOIEcCe MO3HAHMS, UCTIOIb3YEMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,



XUMHUYecKkass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU pPELHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECCKUX 3a1a4, IPUMECHATh HA3BAHHBIE MOJIEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIaACTb OCHOBAMHU MECTOJI0B HAYUHOT'O IMMO3HAHHWA BEHICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMymupoBaTh I[ETW W 3aJa4d KCCIEHAOBaHWs, WCIOJIb30BaTh IIOCTABICHHBIC H
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSATEIBHOTO ITUIAHUPOBAHHUS M TPOBEICHUS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEITAHHON
pabore;

HpI/IO6peT8.Tb OIIBIT y‘ICHI/I‘leCKOI‘/‘I HCCHCHOBaTeHBCKOﬁ u HpOGKTHOﬁ JCATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCUICHUA
MMPAaKTUYCCKUX 3aa4, IPUMCHCHHIO PA3JIMIHBIX MCTOJ0B ITO3HAHH.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCA B pPa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAay4YHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh MH(POPMAIIMIO PA3IUYHBIX BUI0B U (HOPM IPEICTABICHUS, KPUTUYECKH OLIEHUBATh
€€ 0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD;

dbopMynupoBaTh 3ampochl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBINOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCMOIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
PAa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBbHYIO (hOpMy IpencTaBieHHUs MHGOpMAUU (CXEMBbI,
rpaduKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIM $3BIK B KauecTBE CpeJICTBa MNpH paboTe C XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUAIMMU:

3ajjaBaTh  BONPOCBI IO  CYIIECTBY OOCyXkJaeMOW TeMbl B  XOA€ JAHaiora
W/WIN JTUCKYCCUM, BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOM MPEIIOKEHUS OTHOCHTEIHHO

BBITIOJTHCHHS TIPE]IJIOKCHHON 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEH PE3YJIbTATOB I103HABATEIBLHOW JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJIHEHUM XUMHUYECKOIO



OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3auuu y4eOHOro MIPOEKTA u (dhopmynupoBarb BBIBO/IbI
0 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAaHUMN ITYTEM COTIACOBAHMS TTO3UIINI B X0J1€ 00CYXKACHUS
¥ 0OMeHa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryaIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NIEATEIBHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeularaéMplii alrOPUTM JIEHCTBUN IPU BBIOJHEHUU Y4E€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YyU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLCHKH.
INPEJIMETHBIE PE3YJIBTATbBI
11 KJIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast 1 HeopraHuyeckas XUMHsD» OTPaXkaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKOIN COCTABIIAIOIIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUU IIpupoanul, B (bOpMI/IpOBaHI/II/I MBIIIIJICHUA U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOW Uil pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
IIPUPOJHOM Cpelie;

BIIQJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIeKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPO/IHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakllii, XUMUIECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccounanuu, nepuoandeckuil 3akon /. M. MenneneeBa, 3akOH COXpAaHEHUs MacChl BEILECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HPHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOHH‘I@CKI/Iﬁ A3BIK XHUMHWHU, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA, JICKaAIIIUE B OCHOBE IIOHMMAHMHA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH W O€301aCHOM HCITOJIb30BAaHWU BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOH JEATEILHOCTH YEeTIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€PHbIC MPU3HAKH MOHITUHN, YCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIONB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BaTh XUMHYCCKYIO CHUMBOJIMKY JIsI COCTABJICHHA
dbopMyn BEIIECTB W ypaBHEHUN XUMUYECKUX PEAKIMil, CHCTEMATHUECKYI0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbI Tas,
YIJIEKUCIIBIA a3, aMMUaK, Tali€Has HU3BECTh, HEraméHas HM3BECTh, NMUTHEBAS COJMA, MMUPUT U

ApyTHE);



c(OpMUPOBAHHOCTh YMEHUN ONPEIENSTh BAJIEGHTHOCTD U CTETIEHb OKHUCICHHSI XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJCKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHI YCTAHABIIMBATH MPUHAIICKHOCTh HEOPTAHMUECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHuN (POCThie BEeHIecTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEpHBIC TUAPOKCHUIBI, COJIH ),

c(OPMHPOBAHHOCTh ~YMEHHUH pPAaCKphIBaTh CMBICHT MEpHOAMYEcKoro 3akoHa [Jl.
W. MenzneneeBa M JIEMOHCTPHPOBATh €ro  CHCTEMAaTH3HPYIOIIYIO, OOBSICHHUTEIBHYIO H
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKUX 3J€MEHTOB /Jl.
W. MenzeneeBa, MCHOJb3Ys TOHATHS «S-, P-, O-37€KTPOHHBIE OPOUTAIINY, «IHEPreTHUYECKUE
ypOBHI/I)), 06’[)$ICH$[TI) 3aKOHOMepHOCTI/I NU3MCHCHUS CBOfICTB XUMHUYCCKUX DJOJICMCHTOB U HX
COeIMHEHUH 1o mepuojam u rpynmnam lleproguyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /Jl.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUIECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3TUYHBIX KIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE I€HETHUYECKOM
CBSI3U MEX]ly HEOPraHMYECKHMMHU BEIIECTBAMU C IIOMOINBIO YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEHIECTB, TEIIOBOMY 3h(dEeKTy peakiuu,
M3MEHEHUIO CTENeHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEaKIiH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS PEAKIIUN pa3TUYHbBIX THIIOB, TIOJHBIC U
COKpaIIEHHBbIE YPAaBHEHUS pPEaKIMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, MPU KOTOPBIX ITU
pEaKIHUH UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MOCPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCIMOCTh CKOPOCTH XUMHYECKON PEAKIHH OT
pa3iauyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUIECKHE MTPOIIECCHI, JICKAIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYMCICHUS C HCIOJIb30BAHUEM TTOHATHA
«MaccoBasi JI0Js BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HPU XMUMHUYECKHX



PEaKIusIX, MAaCChl BEIIECTBA WM 00hEMA ra30B 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HITH
00BEMY OJTHOTO U3 YUAaCTBYIOIUX B PEaKLMU BEIIECTB, TEIUIOBOTO 3((dekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOIATh MpaBWIa MOJb30BAHUS XUMUYECKOU MOCYION H
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia OOpalleHus ¢ BEIIECTBAaMH B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

Cq)OpMHpOBaHHOCTb YMGHI/If/’I IJIAaHUPOBATb U BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTalU3aTopa, OIPEICIICHHE Cpellbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATBHOT'O HHIUKATOPA, BIUSAHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHYECKOH PEaKIWH, PEeaKUH HMOHHOrO OOMEHa, KayeCTBCHHBIC pPEaKkIuH Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amaqy 1o TemMaMm «Metamsl» U «Hemeraymuibl») B COOTBETCTBHHU C INPABWIAMH TEXHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEACTABIAThH
pe3yNbTaThl XUMHYECKOTO SKCHEpHUMEHTa B (hopMme 3ammcu YpaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIUIO,
M0JIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh yMEHHUH COONIONAaTh TpaBHia SKOJIOTMYECKH LEIeco00pa3Horo
MOBEICHUA B OBITY M TPYIOBOM [EATENHHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKPY’KaIOIIIe MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeAeNéHHBIX BEUIECTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBIIEHUS U TIPEAOTBPAICHUS X BPEIHOTO BO3JICHCTBUS Ha OPTraHM3M YeJIOBEKa;

JUIA 06yqafonmxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBBA: YMCHUC IPUMCHATH
3HAaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHHA BCIIECTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CIIETIBIX M CIAa00BUAAIIMX O0YYAIOIUXCS: YMEHUE HCII0JIb30BaTh Pellbe(hyHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.



TemaTnveckoe IIIAHUPOBAHUE

Tema

4achl
1 Teopernueckre OCHOBBI XUMHH 43
2 Heoprannueckas xumus 21
3 XUMHUS U )KU3Hb 4

BCETO

68




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xummus, 11 xknace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenenner

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

I"a6puensu O.C., CnagkoB C.A. Xumus. Metonnueckue pekomenaanuu. 10-11 kmaccel

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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