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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEJHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaepariumy,
peaIu3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U OpupogHoil cpene. Peanusyercs XxumMuyeckoe 00pa3zoBaHHE OOYYarOIIMXCS Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOTO OIMPENENIEHbl B MPOrpamMMe MO XUMHUH C
y4€ToM crenuPuKkd HayKu XUMHUU, €€ 3HA4YCHHs B TIO3HAHUU TPUPOJLI U B
MaTepHabHON KU3HU OOIECTBA, a TAKXKe C YYETOM OOIIMX IEIe U MPUHITUIIOB,
XapaKTepU3ymoIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/IJaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IaHUE€ 1IEJIOCTHOTO TPEACTABICHUSI 00 OKPY)KaIOIIeM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XHMHA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuueckass XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja U OO0ycCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MMEPBOHAYAIIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIHHON M MPAKTUUYECKON NESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBAHKE Y O0YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEYUN MEXIy HOBBIMU (DaKTaMU UM TEOPETHUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHus 3a7ad4  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0seM, TMOUCKa, aHaiau3a U 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEHEr0 00IIero o0pa3oBaHUs, IIPH ONPEACICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TIJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepxaTelbHasi XapaKTepUCTUKA LIeJIel U 3a]a4 U3y4YCHHS
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUH B OOJIbIIECH CTENEHH OTAAETCS NPEAIOYTEHUE IPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYyYEHUs 3HAHUI U IPUMEHEHUS UX B PEATbHOW KU3HU IS PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE JUIS Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HAa OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJII0IaTEIbHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIONb30BAaHUSl TONYYCHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM Y4YEOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[lepronuueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOINYECKOrO 3akoHa M llepmonndeckoil cucTteMbl
xuMuueckux anemMeHToB J[. M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepHUOIaM.
3Ha4YeHHE [TEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BuUABl XUMHUYECKOH CBS3H
(KOBaJIeHTHasi HEMOJIsIpHAas M MOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTopHelil). Bopoponnas cBsi3b. BaneHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenb okuciieHrsA. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTe o0 nucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPAILLEHUSI SHEPTUU MTPU XUMHUYECKUX PEaKLIUSIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMHUYECKOe paBHOBecue. @PakKTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoauTryeckas aucconuanusa. CHbHBIC U cl1a0bie JIeKTposuThl. Cpema
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IIEJITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMudeckux siaementos 1. U.



MenneneeBay, u3ydyeHHe MOJENEH KPUCTALIUYSCKUX PEIMIETOK, HAONIOACHUE |
OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATILHOT'O MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MMOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUINIMX HEMETAJUIOB (TaJOre€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpPEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B llepronndeckoil cucreMe XMMHAYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3yYeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OINHCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb



Ponp xumum B obOecriedeHnH SKOJOTUYECKOW, IHEPTeTUYECKOW W THIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yao0peHus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, paBuia 0€30MMaCHOTO UCIIOIB30BAHUS MTPEMapaToB OBITOBOM XUMHUU B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH MpU  HU3YYECHUH OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KIacCU(UKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, YHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHoJIOrus: XUMUYEecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIEJI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
MPOEKTOB, PEIICHNU YU€OHBIX 1 TO3HABATENbHBIX 3344, BHIITOJIHEHUU XUMHUUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIECHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME ITOCHEACTBUU 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COOJIO/IEHUsT TIpaBWJI O€30MMacCHOr0 OOpalleHusi C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyJa U PE3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HUICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IHUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTHU U BAXKHOU POJIU B CO3JAHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00OECIIEUEHUH YCIOBUN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHHUS SBJICHHUIM OKPYKAIOIIEro MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHambHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIHMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATBLHOW KOMIIETCHITUN 00YJarOIITXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JIeITEbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS i1 OOBSICHEHUS OTEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX ACHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABICHHS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHpOpMaMK, HEOOXOMUMOW Il BBITIOJHEHUS Y4YEOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHpopMaIuu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENI0KEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKkTa u (pOopMyIHpoBaTh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHumdeckas
XAMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN



IPaMOTHOCTH, HEOOXOAMMOMN /JIsl PEIICHUs MPAKTHUYECKUX 3a/1ad U SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTHUYECKAs JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHUsl MacChl BEILECTB, 3aKOH COXPAaHEHHUs M NPEBPALICHUS SHEPIrUn
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX IIPEBPAIICHHUIA;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, TaméHas
U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAs COMIA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3UYHOTO COCTaBa, BUJ XWMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJOPOJIHAS) B COCTUHEHUSAX, TUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpeAeaEHHOMY KIaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
MU3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM M
rpynnam I[lepuoandeckon cuctemsl xuMudeckux anemeHToB /1. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, Y4acTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPaBHEHHUS pPEaKUUW pPa3IHUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKLIMHU UAYT IO KOHIIA;

cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCT, YMEHHMM  PaCKphIBaTh  CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeITHero Bo3aenicteus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKAIMEe B OCHOBE ITPOMBIIUICHHOTO IOJYYEHHsSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MIOHSTHUS «MacCOBast JI0JIS BEIIECTBA B pAaCTBOPE», 00 BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PEAKIHUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHHSI SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIlCHUsS C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBINOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TJIAHUPOBATh M BBIIOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIECIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakluu Ha cyiabdar-, kapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlIEHHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISTh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOMIMX peakiuii U (GOpMyIHpPOBATH BHIBOJIBI HA OCHOBE ATHX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHUH  coONIOAaTh  MpaBWJa  SKOJOTMYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax cHoocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg ns 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/m P Konrpouabnsie IIpakrnyeckue op
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEILECTB
13 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Meramibt
2.2 Hewmeramibl 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE
11 KIIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XHUMHAYECKUM JIeMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaLnsi aTOMOB

[Tepunonnueckwuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYeCKuXx anemMeHToB [1. M.
MenpeneeBa, MX CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHCHUIN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOoB J[.J. MeHaeneeBa
B Pa3BUTHHU HAyKH
CrpoeHnue BelecTBa. XMMHUYECKasi CBS3b,
4 e€ BUJIbI; MEXaHU3MbI 00Pa30BaHHUS
KOBAJICHTHOM CBA3U. BogopoiHas cBs3b

BanenTHOCTB. D1EKTPOOTPULIATENBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOEHUS




IIonsatue o JAUCIICPCHBIX CUCTCMAX.
HctuHHBIC 1 KOJUIOWIHBIE PACTBOPHI.
MaccoBas A0JI1 BEICCTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsA3b HEOPraHUUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

Knaccudukanus XuMu4ecKkux peakiui B
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAILCHUS SJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

10

11

12

CkopocTtb peakiu. OOpaTuMbie peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKLIUm»

DNEKTPOIUTHYECKAsT JUCCOLUALIM.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakunuu noHHOTO OOMEHa.
['maponn3 opraHuyYECKuX U
HEOpPraHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 3nexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH

13

KoHnTtponbHas paboTa mo pazaeny
«TeopeTnyeckre OCHOBBI XUMUWD)




14

15

MeTtaminl, UX IOJIOKEHHE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemenToB 1. Y. Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe
(bu3HYEeCcKre CBOMCTBA METAJLIIOB

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHYECKHE CBOMCTBA BaYKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHEHUHN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metamnb»"

20

21

22

HewmeTanbl, uX MojioXeHHe B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

®dusnyeckue cBOHCTBA HEMETAIIIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

23

XuMHYeCcKue CBOMCTBA a30Ta, hochopa u
UX COeINHEHUH




24

XHUMHUYECKUE CBOMCTBA yIiepoaa, KpeMHUs
U UX COCTUHEHUN

25

26

27

[IpuMeHeHNe Ba)KHEMIIMX HEMETAIUIOB U UX
COCIMHEHUI

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
teMe «HemeTtanabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padota Ne 3. «Pemenue

SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"HemeTamas"»

28

KonTponbsHas pabora mo Temam
«Mertamiae» n «HemeTramisr»

29

30

31

32

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCKHe OCHOBaHUS

AmboTepHbIe HEOPraHUYECKUE U
OpraHMYecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB

Ponp xuMmuu B o0ecIieueHun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJTUITUHEI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)XHEUIIINX BEIIECTB

33

Yenosek B MHPE BEIIECCTB U MaTCpHUATIOB
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XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnanenue cucremMoii XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATUA  (XUMHUYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHMTAIN
aTOMOB, HWOH, MOJIEKYJIA, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTb,
CTENEHb OKHUCJICHHWS, XHMMHUYECKass CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakuuit (OKMCTTUTEIIBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JTUCCOIMAIUsA, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpPHUS DJIEKTPOJIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

CdopmMupoBaHHOCTh YMEHHUW BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b M3YYEHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBPALICHUM; BBIABIATh B3aHUMOCBSI3b XUMHUUYECKHX
3HaHUHN c MOHATUSAMU u IIPEACTABICHUAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

BnaneHue OCHOBHBIMM METOJaMHU HAaYYHOTO TO3HAHUA BCHICCTB U
XUMHYECKUX SIBIICHUI (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOJICIIMPOBAHNE)

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ OIpeaACIATE BAJICHTHOCTH U CTCICHb
OKHCJICHHUS XHMHWYCCKHUX OJBJIEMCHTOB B COCIUHCHHUAX Pa3IMYHOIO
CcoCTana, BHU]J XUMHYISCKOM CBs3H (KOBaHeHTHaH, MOHHasl,

METALIMYCCKasd, BO,Z[OpO,Z[HaSI) B COCIMHCHUAX, TUIL KpHCTB.J'IJ'IPI‘ICCKOfI




PEHIETKA KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJIsSipHasi, HOHHAs,

MeTaJuTH4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep CPebl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COCAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCHPUIIMPOBATH  XHUMHYECKHE
peaKkuuu Mo pa3IMYHbIM MPU3HAKaM (YUCITY U COCTaBYy Pearupyroumx
BEILIECTB, TEIIOBOMY d(dexTy peakuuu, H3MEHEHHIO CTEIeHeH
OKUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS pEaKIUi
pa3IMYHBIX THUIOB, IOJHBIE WM COKpPAIIEHHBIE YPAaBHEHHUS pEaKUUl
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHsS, MPU KOTOPHIX ITH PEAKIUU
UIYyT 10 KOHIA

CdopmupoBaHHOCTH YMEHUM MIPOBOJIUTH peakuuu,
MOJTBEPIKIAI0IIUE Ka4eCTBEHHBI COCTaB Pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OINBITHBIM NYTEM HOHBI,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHUN PACKPBIBaTh CYIIHOCTb OKUCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuit MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/1E€UCTBUA

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUI packpbIBaTh cMbIca I[lepuoanueckoro
3akona .M. MeHnneneeBa HM  JI€MOHCTPUPOBATH €ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIHT

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepHU30BaThb  HIIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHMYECKMX D3JIEMEHTOB |—4  mepuonoB
[lepmonnueckoir  cucreMbl  XUMHYecKuX  anemeHtoB .M.
MenzeneeBa, HCTIOB3Ys MOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIIH,
«QHEPreTU4YecKue YpOBHU», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS

CBOMCTB XHUMHYECKHX DJIEMEHTOB W HMX COG)II/IHeHI/II\/'I o nepuoaamMm u




rpynnaMm Ilepuogudeckoil cUCTEMbl XMMHUYECKUX 3iIeMeHTOB JI.M.

Menneneesa

2.3

2.4

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 0OIIHE
XMMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, TMIOATBEPK/IATh CYIIECTBOBAaHNE T€HETHUECKOM CBSA3H MEXKIY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJaccy
(rpymme) coenquHeHui (MPOCThIe BEIIeCTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUI COCTaBJIeHUS (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakmmii, cuctematnaeckyro HomeHkiarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHWYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  I[OMONIIBKO  ypaBHEHUH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTH ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpPUMEHT (pa3siokeHHEe NepoKcHIa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, ONPEESICHHE CPE/Ibl PACTBOPOB BEILIECTB
C NOMOMIbIO YHHBCPCAJIBHOTO HHAWKATOPA, BJIIHMAHUC PA3JTUYHBIX
(akTOpOB Ha CKOPOCTb XHMMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE pPEeaKLUu Ha CyabdaT-, KapOOHAT- U XJIOPHU-
AHWOHBI, HA KaTUOH aMMOHMUs, PCUHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4
o Temam «Mertael» U «HemeTanas») B COOTBETCTBUU € MPaBUIIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
na0opaTOpHBIM ~ 00OpYJOBaHUWEM;  MPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO OJKCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,I[8.TB mpaBujia TIOJIb30BAHUA

XUMHYSCKOU Hocynoﬁ n J'Ia60paTOpHLIM O60py,I[OBaHI/ICM, a TaKXe




IpaBujIa OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE  YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIyYEHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTH MPEACTABICHUIN 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelleHrs TPAKTHUYECKUX 3a/7ady U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH AQHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyr0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUK, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTE yYMEHHU COONIONATh TPaBHJA SKOJOTHYCCKH
1enecoo0pa3Horo MoBeAeHUs B OBITY U TPYAOBOW AESITENHHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbS M OKPYKAKOIIEH NPUPOJHOU

cpensl

3.4

3.5

Oco3HaBaThb OMNAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblca nokaszarens [IJIK,
MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIICHUS M TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHECPTIHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnyeckrue OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH 37IeMeHT. AToM. SIipo aTomMa, U30TOIBL. DIEKTPOHHAsA 000JI0UYKa.
DHepreTUyYecKre YpOBHH, OyPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JICMEHTHI.
OcoOeHHOCTH pacnpeeneHus JIEKTPOHOB MO0 OpOUTANISIM B aTOMaXxX 3JI€MEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB

[Tepuoanueckuii 3akoH u Ilepuonuyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
xuMu4eckux aemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. BaKOHOMepHOCTI/I U3MEHEHHUS CBOMCTB XHMHUYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX UMM TPOCTBIX M CIIOXHBIX BEIIECTB IO TPYMIaM U MEPUOAM.

3HaueHME NEpUoANYICCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

CTtpoeHue BellecTBa. XHUMHYECKash CBA3b. BuUIbl XUMHYECKOW CBS3HU
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, WOHHAs, MeTrauiueckas). Honsr:
KaTHOHBl M aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XHMHYECKOU

cBs31 (OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIN). BomoponHas cBs3b

14

BaneHTHOCTb. :‘)HeKTpOOTpI/ILIaTeHBHOCTB. CreneHb OKHCIICHUSA

1.5

BemiecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THMA KPUCTAUIMYECKOW peméTku. lloHsaTne o aucnepcHsIX
cucreMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas 101 BElIeCTBa B

pacTBOpe

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHHM. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccupukauus — XMMHYECKMX — peakuud B
HEOPraHUYECKON U OPraHMYECKON XMMHH. 3aKOH COXPAaHEHUsI MacChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBPAIICHUS SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTD OT Pa3JINIHBIX (baKTOpOB

O6paTI/IMBIC pCaKkIuu. XUMHYECKOe paBHOBECHUC. (I)aKTopBI, BJIMAKOIIKUEC Ha

coCTOssHME XuMHuueckoro pasHosecus. [Ipuanun Jle [larense
OnextponuTryueckas auccoruanusi. CuibHbIe W ciadbie mekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHUCNAsA, HEUTpanbHas, IIenouHas. Peaxiuun

HOHHOr0 0OMeHa




1.11

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHBIE pcaknuuun

Heoprannueckas xumus

2.1

2.2

Hemeranner. [Tonoxxenne HemeramioB B [leproanyueckoil cucteMe XUMUIECKUX
anemenToB /.M. MeHaeneeBa 1 0COOEHHOCTH CTpOeHUs1 aToMOB. Du3ndeckue
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpHUMepe KHCIOpOoJa,
cepsl, pocdopa u yrieposa)

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajJOreHOB, CEpbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHECHUH  (OKCHJIOB,
KHUCJIOPOJICO/IEP)KALMX KUCIIOT, BOJOPOAHBIX coeAuHeHuit). [IpumeHenue

BaXKHEUIIINX HEMETAJUIOB U X COCAUHEHUN

2.3

Meramnsl. [lonoxxenne meraiuioB B Ilepuonuueckol CUCTEME XUMUYECKHUX
anemeHnToB /I.11. MenzneneeBa. OcoOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue puznyeckue cBoiicTsa MetayioB. CriiaBbl METaJIJIOB.

DNEKTPOXUMHUUECKHUH Pl HAIPSHKEHUH METalJIOB

2.4

XUMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KaJIMi, KaJbLUMH,
MarHui, aJlfOMUHUH, IIUHK, XPOM, XKeJIe30, MeJlb) U UX coenuHeHuit. OO0mme

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHeHI/Ie MCTAJ1lJIOB B 6BITy U TCXHHUKC

2.5

I'enernueckas cBsI3b HEOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMYHBIM

KJj1accaM

3.1

3.2

3.3

XUMHUS U )KU3Hb

Ponp xumuu B oOecrnieueHUH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U TIMIIEBOH
6630HaCHOCTI/I, Pa3BUTHU MCOULIUHBI. Ilonsatue o HAaYYHBIX MCTOHAaX IMO3HAHUA

BCHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

[TpencraBienust 00 00X HAYYHBIX TPUHIUIIAX TPOMBIIUIEHHOTO MOTYy4eHUs
BOKHEHIIMX BEHIECTB. YEIOBEK B MHUPE BEIIECTB M MATEPHUAIOB: BaXKHEUIIINE
CTPOMUTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MAaTepUAIIbl, KPACKHU, CTEKJIO,
KepamMuKa, MaTepUalibl I JIEKTPOHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U

MHUHepaJIbHbIE YJ00peHUs
XvMHA UM 300pOBbE YENIOBEKA: IpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBujia O€30MaCHOTO HCIOJB30BaHUS IIpernapaTroB OBITOBOM

XHUMHHU B HOBC@)IHGBHOﬁ KHU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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