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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XMMHM Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMs MOATOTOBIIEHA HA OCHOBE
OI'oC COO, ®OO0II COO, Konuenmuu npenogaBanuss xumuu B Poccuiickoit ®denepanun
(yrBepkneHa pemenueM Kosmterun Munucrepctsa [Ipocsemenus Poccuiickoit @enepanuu ot
3 nmekadbps 2019 r Ne IIK- 4BH), ¢ yu€roM pacnpeAenéHHBIX IO KJIaccaMm MpPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI CpelHEel 00pa3oBaTeIbHON NPOTPAMMBI  CPEIHETO
o0m1ero o0pa3oBaHuUs.

[losicHuTENBbHAS 3alMCKa OTPaXKaeT 00IIME LEIH U 3a/1a4l U3Y4EHHsI XUMUHU, MECTO B CTPYKTYype
y4eOHOTO IJIaHa, a TaKXKe IMOJXOAbI K OTOOPY COJEp)KaHWsI U OIPENEICHUIO IIAaHUPYEMBIX
pe3yabTATOB.

CopnepxaHure oOyueHUs pacKpbIBae€T COJEp)KaTElbHbIE JIMHUHM, KOTOPBIE MpEeJiararoTcs

U1 0043aTeNbHOTO WU3YyYEHHMs B KaXJOM KJIacce Ha YPOBHE CpeIHEro oOIIero
o0pazoBaHwUsl.

[Inanupyemble pe3yapTaThl OCBOEHHUS MPOTPaMMbl 1O XUMHUHU BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIe pe3yabTaThl 3a BECh IMEepuoJ OOydyeHHS Ha YPOBHE CpPEJHEro oOIlero
o0pa3oBaHus, a TAaKXkKe NMPEAMETHBIE TOCTHKEHUS 00yUaroerocs 3a Kax /bl ro1 00y4eHusl.

Cesa3p paboueii mnporpamMmbl  y4eOHOro mpeamera «XHMHSD> €

NporpaMmoii Bocnutanusi Ha yposae OO0
Pabouas nporpamma y4eGHOro mpeaMera «XUMHsD» OPUEHTHPOBAaHA Ha II€JIEBbIE IPUOPUTETHI,
chopmynupoBaHHble B paboueir mnporpamme BocnuTanuss [BOY «Po3oBckas 1mikona
HoBoazoBckoro m.0.» XuMusi cnocoOCTBYeT CO3AaHHUIO ONaronpHsTHBIX YCIOBHH I pa3BUTHS
COLIMAJIBHO 3HAYMMBIX OTHOILIEHUH MIKOJbHUKOB U MPEXK/E BCEIO IEHHOCTHBIX OTHOLICHUH:

- K TpUpoje KaK HMCTOYHHMKY >KH3HM Ha 3emJie, OCHOBE caMoro e€ CylleCTBOBaHMUS,
HY)KJarolIelcs B 3alllUTe U MOCTOSITHHOM BHUMaHHUU CO CTOPOHBI YeJIOBEKa

- K 3HaHUSAM Kak MHTEJUIEKTYaJIbHOMY pecypcy, obecreuuBarolieMy Oyayllee uenoBeka, Kak
pe3yNbTaTy KpOIOTIMBOTO, HO YBJIEKATEIbHOTO Y4eOHOTO Tpy/Ia.

Ob61mas xapakTepucTHKa Y4eOHOT0 npeamMera « XuMHs»

XuMHus Ha YpOBHE YriyOJEHHOTO W3YYCHHUs 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAyYHOT0 00pa3oBaHus ydamuxcs 11 kinacca. M3ydenue npeaMera, peaan3yeMoe B
ycnoBusx  AuQdepeHurupoBaHHOro, MNpoGUILHOTO  O00Yy4eHHs, TMPU3BAHO  OOECHEeYUTh
00111€00pa30BaTEbHYI0 U OOLICKYIBTYPHYIO TIOJIIOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO
VI aJanTalMd UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM JKM3HM B COIIMYME, a TaKKe IS
MPOJIOJDKEHHS OOYYEHHUsT B OpraHu3aIisiX mpoecCHOHATLHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS
SIBIISICTCSI OJTHOM W3 TPUOPUTETHBIX JTUCITUILIHH.

B mporpamMe mo XuMHuM Ha3zHadeHHE mpeaMeTa «XHMHs» TONy4aeT MOAPOOHYIO
MHTEPIPETAllMI0 B COOTBETCTBUM C OCHOBomosarapomumu mnoyoxeHusimu O®IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIeH, COJiepKaHUs, pe3ynbTaToB 00y4eHUsl U TpeOOBaHUM K YPOBHIO
MOJITOTOBKM BBIMYCKHUKOB. CBHJIETEILCTBOM TOMY SIBJISIOTCS CJEIYIOLINE BBINOJIHAEMbIE
POrpamMMoii Mo XUMHH (HYHKIIUU:

¢ uH(pOPMAIIMOHHO-METOANYECKasA, pealu3alnus KOTOpoil oOecreynBaeT NOJIydYeHUE

NPEJCTaBICHUS O LEJIX, COAep>KaHUM, oOliel crpareruu oOydeHHs, BOCIUTAHUS U



pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH TPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO
npohus;

® OpraHM3allMOHHO-IUIAHMpYIOIasg,  KOTopas  MpedycMaTpUBaeT  OIpPEICIICHUE:
MPUHIMIIOB  CTPYKTYPUPOBAHHUS U  TIOCJIECNOBATEILHOCTH HW3Y4EHHUs  y4eOHOTO
MaTepuana, KOJMYECTBEHHBIX M KAaYCCTBCHHBIX €ro XapaKTePUCTHUK; TOIXOIO0B K
(OpPMHPOBAHHIO COJIEPIKATEIIPHON OCHOBBI KOHTPOJST U OIEHKH 00pa30BaTEIIBHBIX
JNOCTIIKEHUH O0OydJalomuxcss B paMKaxX HMTOTOBOM arTecTalii B (GopMe €IUHOTrO
rocy/1lapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma 1t yriyOoiaE€HHOTO U3YYSHUST XUMUU:

® YCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COAEpIKaHUE, 00s3aTeNbHOE U H3yICHUS
B paMKax OTAENbHBIX mpoduied, mNpeaycMaTpuBaeT  paclpeiesieHHe |
CTPYKTYpUPOBAHHE €ro IO KjIaccaM, OCHOBHBIM COJIEp’KaTelIbHBIM JIMHUSAM/pa3aesiaM
Kypca;

¢ 1aéT MpUMEpHOE paclpeieieHne y4eOHOro BpeMEHU, PEKOMEHYEMOTO JUIsl U3Y4YEHHUS
OTJICITHHBIX TEM;

® [peiaraeT NPUMEPHYIO IIOCIENI0BAaTENbHOCTh M3y4YEHHs Y4eOHOTO MaTepuana ¢
Y4ETOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

e 12T METOOUYECKYI0 HUHTEpIpeTaluio Iejied W 3ajJad HW3y4eHus IpeaMera Ha
yrayOn€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPETHETrO
oburero oo6pa3zoBaHus, COJIEPKATENBHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHONM MPOrpaMMbl CPEIHETO OOIIero 0O0pa3oBaHUS
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKKEe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-1I03HABATENbHBIX JIEHCTBUN OOydarouierocs IO OCBOEHHUIO COJAEpIKaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B TporpaMmMe 1O XUMHHM [peayCMOTpeHa
MPEEMCTBEHHOCTh ¢ OOyYeHHEM XHMHUU Ha YPOBHE OCHOBHOTO oOmiero ooOpazoBaHus. 3a
npeAeiaMi  YCTAaHOBJICHHOW MpOrpaMMOM TI0  XUMHUU  00s3aTenbHOM  (MHBApUAHTHOMN)
COCTaBIISIOLIEH CoepKaHUs y4eOHOTO MpeaMeTa «XUMHUsD OCTaéTcs BO3MOKHOCTh BbIOOpA €ro
BAapUATHBHOW COCTABJISIONICH, KOTOpas J0JKHA OMPEIENATHCS B COOTBETCTBUU C HaIlPaBJICHUEM
KOHKPETHOTO Mpo st 0OydeHHS.

B cootBercTBUM ¢ koHuentyaidbHbIMM moJiokeHUAMU DPI'OC COO o HazHaueHUU
MpeAMETOB 0a30BOTO U yriIyOIEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBAaHHOTO 00yUYeHHs Ha
yYpOBHE CpeqHero o0miero oopa3oBaHusl XMMHUS Ha YPOBHE YriyOJIEHHOTO M3y4EHUsS HAIpPaBlieH
Ha peanu3alio MPEeEeMCTBEHHOCTH C TMOCIEAYIOIUM J3TalloM TMOJYYEeHUS XHUMHUYECKOTO
oOpa3oBaHUs B paMKaX HW3Y4YCHHS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKUX
JUCHMILIAH B By3aX U OpraHu3allusiX CPeHEro npodeccuoHalIbHOTo 00pa3oBanus. B 31oil cBsi3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha paclIUpeHue Hu
yriayOlieHHe TEOpPeTHMYECKOM U TMPAKTUYECKOW MOJIrOTOBKUA OOYYaroIIUXCs, BBIOPABIINX
onpeaenéHHbIi MpoQuiib 00y4eHHs, B TOM YHCIIEe C MEePCIEKTUBON MOCIEAYIONIEr0 MOTydeHHs
XMUMHYECKOTO 00pa3oBaHUs B OpraHu3ausax npoheccuoHansHoro oopazoBanus. Hapsimy ¢ atum,
B cBete TpeboBanuit ®I'OC COO kx miuaHUpyeMBIM pe3ylbTaTaM OCBOEHUS (erepabHOM
00pa3oBaTeNbHON MpPOrpaMMbl CpPEeTHET0 OOIIero 0O0pa3oBaHUs M3ydeHHE MpeaMera «XHUMHD)
OpPUEHTHPOBAHO TAKXKE Ha PELICHUE 3a1a4 BOCIIUTAHUS U COIIMATIBLHOTO PA3BUTUS 00YyUaIOIIUXCS,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaIbHBIX YMEHUM, YMEHUN pallMoOHATH3aIMH Y4eOHOTO
Tpyaia ©  O0OOOIMIEHHBIX CMOCOOOB  JIEATENBHOCTH, HMEIOMIHNX  MEXIUCIUITUHAPHBIMH,
HAAMpPEAMETHBIN XapaKTep.



CocraBisiroliMMu  1peMeTa «XUMUS» Ha YPOBHE YIIyOJIEHHOrO HM3y4YEHHS SBISIOTCA
yrinyonéunbele Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpENIeICHUH TOAX0J0B K OTOOpPY M CTPYKTYpHOHM OpraHM3allud COAEP)KaHUS ITHX KypCOB B
porpamMme 1o XMMHUH 3a OCHOBY NpHUHATHI nojoxkeHuss @PI'OC COO o paznuuusx 6a30Boro u
yrIyONn€HHOTO YPOBHEH M3y4YEeHUs IPEIMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» U «OOmass ¥ HeopraHudeckas
XHMUSD) COCTABIISIET COBOKYITHOCTH MPEAMETHBIX 3HAHUN M YMEHHM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUS MpeaMeTa. JTa CUCTEMa 3HAHUM IOJIydaeT OIpe/elEHHOE TEOPETUYECKOE
JIOTIOJIHEHHWE,  TIO3BOJISIIOINEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OOJbIIMH  00BEM
¢axTonmoruueckoro mMarepuana. Tak, Ha yriayOJI€HHOM ypOBHE M3y4eHHS MpeaMeTa oOecreyeHa
BO3MOXHOCTh 3HAUUTENIHOTO YBEIWYEHUS OO0bEMa 3HAHMM O XMMHMUYECKHUX DJIEMEHTaX u
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACIIMPEHMsI U YriayOJIeHUs MPEACTaBICHUN O CTPOCHUH
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs PeaKlUii, pacCMaTpUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KHHETUKU U TEPMOJUHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[leppoguueckold  CHUCTEMbl XUMHYECKMX  3JE€MEHTOB  Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSAX O CTPOEHUHU aToMa. XUMHUYECKasl CBSA3b 0ObICHSAETCS C
TOYKH 3pEHHUS] SHEPreTHUYEeCKHX HM3MEHEHHH mpu e€ oO0pa3oBaHMM M Pa3pyLIEHUHU, a TAKXKE C
TOYKH 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHume TUMOB peakuuid JOTOJIHSAETCS
(dbopMHUpOBaHHEM NpPEACTAaBIECHUHN 00 AMEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOINU3E PaCIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHM4eckol XWMHHU IpU PACCMOTPEHUH PEAKIMOHHOMN
CIOCOOHOCTH COeIMHEHUH ynenseTcss oco0oe BHUMaHUE BOIIPOcaM 00 JIEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIHM.

Oco06oe 3HaueHHe UMeeT TO, YTO Ha COJEp:KaHUEe KypCOB XUMHUH YIiIyOlIEHHOTO YpPOBHs
U3y4YeHMsl Ul KJIacCOB OINpeAerIEHHOro mpoduis (IVIaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JIOMOJHEHUH K o0lIel cucTeMe NMpeIMETHbIX 3HaHWH) OKa3bIBAlOT BIMSHUE CMEXHbIE
npeamertsl. Tak, Hanmpumep, B COJEpXKaHUM MpeAMeTa A KJIacCOB XUMHUKO-(HU3HUYECKOTO
npoduis 0OJbIIOE 3HaUCHUE OYyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuaia Mo oOIield XUMUH.
IIpy u3yueHuun npeaMera B JAHHOM Clydae akLEHT OyleT cleslaH Ha OOIIHOCTh METOJOB
[I03HAaHHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHUM U B (PU3MKE: aTOMHO-MOJICKYJISIpHAs TEOPHsI
(MonekynsipHas Teopus B (DU3MKE), 3aKOHbl COXpPAaHEHHsS MacCbl U DHEPruH, 3aKOHBI
TEPMOIUHAMUKH, DJIEKTPOJIN3a, IPEACTABICHUS O CTPOECHUH BEILIECTB U IPYToe.

B 10 ke Bpems B coiepiKaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTHYECKOTo mpoduiis
OoJbIIMI y/eNbHBIM Bec OyAeT UMeTh opraHuyeckas XuMusa. B 3Tom cityuae npenocraBisercs
BO3MO’KHOCTh JJIs1 60siee 00CTOATENBHOTO PaCCMOTPEHHSI XUMUUECKOM OpraHu3aluu KIETKH Kak
OMOJIOTUYECKON CHCTEMBl, B COCTaB KOTOPOM BXOJAT, K MpHUMEpY, TaKHE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIHJbl, OCJIKM, YIJIeBOJbl, HYKJIEHMHOBBIE KUCIOTHI M Apyrue. Ilpu stom
3HAHHUSA O COCTAaBE M CBOMCTBAaX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4€HUS CYIIHOCTHU MPOLECCOB (POTOCUHTE3A, bIXaHUS, TUIIEBAPEHUS.

B mnuiane ¢opmHMpoBaHUS OCHOB HaydyHOTO MHUPOBO33PEHHS, OCBOEHHUS OOILICHAYYHBIX
METO/IOB IIO3HAHMSI U OTIBITA IPAKTUYECKOTO MPUMEHEHNSI HAYYHBIX 3HAHUN U3YYEHUE IIPEaMETA
«XuMUs» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C y4eOHBIMU
IpeJMeTaMu, BXOSIIHUMH B COCTaB MPEeIMETHBIX 00aacTell « EcTecTBeHHO-HayYHbIE IPEAMETHI»,
«Marematuka 1 nHGopMaTuKa» U «PycCKUi S3bIK U JIUTEPATYPAy.

OcBoeHue mporpaMMbl XMMHs 3aBEpIIAETCS UTOTOBOW aTTecTanueil B popMe KOHTPOJIBLHON
paboTHI.



esu n3dyyeHus y4eOHOro npeaMera « XuMush»

[Tpu n3yueHnn yd4eOHOTO IpeaMeTa «XUMUs» Ha YriayOJ€HHOM ypOBHE TakXke, Kak Ha YpOBHE

OCHOBHOTO W CpelHero oomiero oopazoBanus (Ha 0a30BOM YpOBHE), 3a7aueii MEepBOCTEIICHHOM

3HaYMMOCTH sABJsieTCd (HOPMUPOBAHME OCHOB HAayKH XHMHHM KaK 00JacTd COBPEMEHHOTO

€CTCCTBO3HAHMA, HpaKTHIICCKOfI JACATCIBHOCTH 4YCJIOBC€KA W OJHOI'O M3 KOMIIOHCHTOB MI/IpOBOﬁ

KylIbTyphl. Pemienue 3Toii 3aaun Ha YriiyOJIEHHOM YPOBHE M3YYEHHS MPEAMETa Mpernoaraet
peanu3annio TaKux Leneu, Kak:

(dhopMHpOBaHKE MPEACTABICHUN: 0 MAaTECPUATBHOM CIUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemylie pojiu B 00€CTICUeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA: B PEIICHUU
pooJieM SKOJOTUYECKOW, SHEPTeTHUECKOW M THINEBOM O€30MacHOCTH, B Pa3BUTHHU
MEIUIIUHBI, CO3/JaHUM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHHUKOB DHEPTHH, B
oOecrneueHN palMoOHAIBHOTO MIPUPOIOTIONH30BAHHS, B (dhopMHupoBaHUN
MHPOBO33PEHHUSI U 00IIEH KYJIbTYpPhl YEJIOBEKA, a TAKXKE IKOJIOTHIECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM CperIe;

OCBOCHHE CHCTEMBI 3HAHHH, JIEKAIMMX B OCHOBE XHMMHYCCKOM COCTaBIISIOIICH
€CTECTBCHHO-HAyYHOW KapTUHBI MHpa: (YHIAMEHTAIBHBIX TIOHITHI, 3aKOHOB U
TEOPU XUMHUH, COBPEMEHHBIX TMPEACTABICHUI O CTPOCHHWM BEIIECTBA HAa Pa3HBIX
YPOBHSIX - ATOMHOM, HOHHO-MOJIEKYIISIPHOM, HAJIMOJICKYJISIPHOM, 0
TEPMOJAMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHHUS XUMHUUYECKUX
peakiuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 00Immx
HAYYHBIX MPUHIUIIAX XUMHYECKOTO MPOU3BOJICTBRA;

dbopmupoBaHre y OOy4alONMMUXCS OCO3HAHHOTO TMOHUMaHHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMHUYECKHX 3HAHUM JUIsi OOBSCHEHUS KIIOYEBBIX HACH uU MpobieM
COBPEMEHHON XWMHH, JII OOBSCHEHHUS M TPOTHO3WPOBAHUS SBJICHHUM, HMEIOIIUX
€CTECTBCHHO-HAyYHYIO TPUPOJY; TPAaMOTHOTO pEIICHUS MpoOJieM, CBSI3aHHBIX C
XUMHEH, TMPOrHO3MPOBAHUS, aHaIUW3a W OLEHKA C TO3UIMA  SKOJOTHYECKOU
0€30MacCHOCTH TOCJIEICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCATEIHPHOCTH YEJIOBEKA,
CBS3aHHOW C XHMHYECKHM IPOU3BOJICTBOM, HKCIIOJb30BAaHUEM U TepepabOTKOM
BEIIIECTB;

yrayOJeHrne TMPEACTaBICHH O HAay4HBIX METOJaX IMO3HAHUS, HEOOXOIUMBIX IS
MpUOOpPETEHUsI YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SIBICHUM, HWMEIOIIUX MECTO B IIPUPOJIC, B MPAKTUYECKON JEATCIbHOCTH U
MOBCEIHEBHOM JKU3HH.

B mnnane peaiu3anuu I1HICPBOOUYCPCAHBIX BOCIIMTATCIbHBIX W Pa3BUBAIOIIUX (bYHKI_II/Iﬁ
LEJIOCTHOM CHCTEMbI CpeaHero 061].161"0 06p8.30BaHI/I${ IIpy U3YyUCHUHU IPCAMETA «XuMus» Ha
er'IY6J'IéHHOM YPOBHC OCO6YIO AKTYaJIbHOCTb HpI/IO6peTaI-OT TaKuC LCIIN U 3aJa4u, KaK:

BOCIIMTAaHUE YOEKAEHHOCTH B II03HABAEMOCTHU SIBICHUM MPHUPOJBI, YBAKEHHUS K
Ipolreccy TBOpPUECTBA B OOJACTH TEOPETHMUYECKMX M NPUKIAJHBIX HCCIEeOBaHUN B
XUMUH, (POPMHUPOBAHNE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M MO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHHIO HA OCHOBE YCBOEHUS 00I€UeT0BEYECKUX [IEHHOCTEH;

pa3BUTHE  I[O3HABATENIbHBIX HHTEPECOB, HWHTEIUIEKTYAIbHBIX M  TBOPYECKHX
ciocoOHOcTe oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEILHOIO OTHOIIEHHS K
caM000pa30BaHUIO U HEMPEPHIBHOMY 00Opa30BaHMUIO KAK YCIOBHUIO YCHEIIHOU



npodeccCHOHAILHON U OOIECTBEHHOW AESITeTLHOCTH, OTBETCTBEHHOTO OTHOIICHUS
KCBOEMY 3/I0POBBIO U TIOTPEOHOCTH B 3/J0POBOM 00pa3e KU3HHU;

¢ (dopMupoBaHHE YMEHHI W HaBBIKOB pPa3yMHOTO MPHPOJOIOJIB30BAHUS,
pa3BUTHE
9KOJIOTUYECKOW  KYyJIbTYpbl, TNPUOOpETeHHE  OmbITa  OOIIECCTBEHHO-
MOJIE3HOMAIKOJIOTUUECKOU AEATEIbHOCTH.

Mecto yuyeOHOro npeamera «XuMus» B y4eOHOM IVIaHe
OO1ee yncino 4yacoB, MPETYCMOTPEHHBIX I U3yYEHUS] XUMUU Ha YIi1yOJIeHHOM
ypoBHe B 11 iacce — 102 yaca (3 yaca B Heaelio).

1. COAEP KAHUE YYEBHOI'O ITPEJIMETA «XUMMUS»

OBbLLUAA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbI XUMUM.

Atom. CocTtaB aTOMHBIX sfep. XuUMHUeckuil odnemeHT. WM3orombl. CrpoeHue
ANIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHU M TOJYPOBHH.
Atomuble opOutanu. Kimaccubukanus XUMHYECKHX 3JIeMeHToB (s-, p-, d-, f-amementsr).
Pacnipenenenne 31eKTPOHOB MO aTOMHBIMOPOUTAISM. DJIEKTPOHHBIE KOH(UTYpaIruu aTOMOB
AJIEMEHTOB TIEPBOTO—4YETBEPTOrO IEPHUOJOB B OCHOBHOM M BO30OYXJIEHHOM COCTOSIHHH,
ANIEKTPOHHBIC KOHPUTYPAIIMH HOHOB. DJIEKTPOOTPUIIATEITIHHOCTb.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema XumMuyeckux diemMentoB JI.U.
MenneneeBa. CBsA3b MepUOIUYECKOr0 3akoHa W Ilepuoauyeckoil CUCTEMBbl XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX M CIOKHBIX BEIICCTB IO TPYIIaM H
nepuoJiaM. 3HaueHue neproandeckoro 3akona .M. Menpaeneena.

Xumudeckas CBA3b. Buapl XuMHUYecKoll CBSI3W: KOBaJICHTHAs, HOHHAsS, METaJlndecKas.
Mexanusmbl 00pa3oBaHHMS KOBAJICHTHOM CBS3U: OOMEHHBIH M JIOHOPHO-AKIENTOPHBIM.
DHeprus

U JavHA CBsi3U. [lOJIAPHOCTH, HANPABJICHHOCTh M HACHIIIAEMOCTh KOBAJCHTHOW CBSI3H.
Kpatnusbie cBs3u. BogopoiHas cBsizb. MeXMOJIEKYISPHBIC B3aUMOACHCTBHSL.

BaneHTHOCTh M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBS3b DJEKTPOHHOUM CTPYKTYpBI
MOJIEKYJI ¢ UX F€OMETPUYECKHM CTPOCHHEM (Ha MpPUMEpE COCIUHEHUH 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBienre O KOMIUIEKCHBIX coeauHeHusik. CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareib, JUTaHIbl. 3HAUE€HUE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPIUHAIIMOHHON XUMUHU.

BemectBa MONEKYNISAPHOTO U HEMOJEKYASPHOTO CTPOCHHS. THUIBI KPUCTATITUYECKHX
PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTne o ngucnepcHeix cuctemax. FcrunHele pactBopel. [lpencraBnenue o
KOJUTOUAHBIX pacTBopax. CrocoObl BhIpaK€HUS KOHIIEHTPAIMHA PACTBOPOB: MaccoBas JOJIA
BEII[ECTBA B PAaCTBOpE, MOJISIpHAsl KOHIIEHTpanus. HachillieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI,
pacTBopuMocTh. Kpucrannoruaparsl.



Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. TpUBHAIbHBIC HA3BaHUS
OTJIEJIbHBIX NPEACTABUTEIIECH HEOPraHMUECKUX BEIIECTB.

Knaccugpukanuss XMMHUECKUX pEaKIUil B HEOPraHMYECKOW W OPraHMYECKOW XHWMUHU.
3aKOH COXpaHEHUs MacChl BEILIECTB; 3aKOH COXPAHEHUS M IPEBPALICHHS] SHEPrUU IIPU
XAMUYECKUX peakiusax. TemnoBbie 3((GEKTsl XUMUYECKUX peaknuid. TepMoXxuMuyecKue
YpaBHEHHS.

CKOpOCTh XMMHYECKOH peakiuu, e€ 3aBUCUMOCTh OT pa3IUYHBIX (DaKTOpOB.
I'omorenHsIe U rereporeHHsle peakuuu. Karanus u karaans3aTopsl.

O0Opatumbie W HeOOpaTuMble peakiuu. XUMHUYECKoe paBHOBecue. KoHcraHTa
XMUMHMUYECKOTO paBHOBecUs. PaKTOPbI, BIUSIONINE Ha IOJIO)KEHUE XUMUYECKOTO PABHOBECHUS:
TeMIlepaTypa, JaBj€HHE M KOHIIEHTpAlMH BEIIECTB, YYAaCTBYIOIIMX B peakuuu. [IpuHiun
JlelaTense.

OnextponuTtnueckas aucconuanus. CunbHble M cialble  3JeKTpoJuThl. CTeneHb
muccotaiuu. Cpena BOJHBIX pacTBOPOB: KUCJIOTHAS, HEUTpaibHas, mienoyHas. Bomopoaneii
nokasarens (PH) pactBopa. ['maponus coneii. Peakiimu nonHoro ooMeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKuCIUTenhb

BEIECTB M WX MPEBpALEHUIl: pa3iioKeHUe NePOKCHAa BOJAOPOAAa B MPUCYTCTBUU
KaTajau3aTopa, MOJAEIN KPUCTAINIMYECKUX PEHIETOK, TPOBEACHUE DPEaKIIHii HMOHHOTO
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeramioB B Ilepnogudeckoil cucteme XumMuyeckux siaemMeHToB J[U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aToMOB. (DU3WUYECKHE CBOWCTBA HEMETAILIOB.
AmtoTponusi HEMETaUIOB (Ha MpUMeEpe KUCIIOPoa, cepbl, pocdopa u yriepoaa).

Bonopon. INonyuenue, pusnueckue U XMMUYECKHME CBOWCTBA: PEAKIIMHU C METANIAaMU U
HEMETAJIIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ napuabl. TOIIMBHBIE DIIEMEHTBI.

l'anorensl. HaxoxaeHnue B mpupojie, ciocoObl monydeHus, Gu3nueckue U XUMUYECKUe
cBoiicTBa. ['amoreHoBoopoabl. BaxkHelue KUCIopoAcoIepKallue COCAUHEHUS rajJOreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOJTy4YeHUs TajoreHoB. [IpuMeHneHue rajaoreHoB
U UX COCOUHEHUN.

Kucnopon, o30H. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI TOyYEHHUSI KUCIOPOIa.
dusnyeckne M XMMUYECKHE CBOMCTBA M IPUMEHEHHE KHUCIOpoga M o30HA. OKCHIBI U
HEPOKCUBI.

Cepa. HaxoxneHue B TpUpOJE, CIIOCOOBI MONy4YeHUs, (PU3NYECKHE M XUMHUYECKHE
coiictBa. CepoBonopo, cyinbduabl. Okcun cepol(IV), okeun cepoi(VI). Cepuucras u cepHas
KUCIIOTBI M HMX coyid. OCOOSHHOCTH CBOMCTB CepHOM KHUCHOTHL. llpumeHeHue cepsl u eé
COEIMHEHU.

Azor. Haxoxaenue B mpupoje, CHOCOOBI NONy4YeHUs, (DU3NUECKHE M XUMHUYCCKHE
cBoiicTBa. AMMHUaK, HUTpUAbL. OKcHIBI a30Ta. A30THUCTast M a30THAsT KUCIOTHI M MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KHCHOTHL [IpuMeHeHue a30Ta M ero coeAMHEHWH. A30THbBIE
yaoOpeHus.

®ocdop. Haxoxnenue B npupoje, cnocoObl MOMydeHHs, (Ppu3nUecKrue U XUMUYECKHe
cBoiictBa. Pochuasl u dochun. Oxcuabl (ocdopa, ¢dochopHas kuciaora u €€ COJIU.
ITpumenenue dpocdopa u ero coequnenuit. @ochopHsie ynoopeHus.

VYraepon, HaxoxkaeHHe B IpHpoje. AoTponHble Moaudpukanuu. dusnueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepojaoM. Okcua yriepona(Il),
okcun yriepona(lV), yronbHas kucnora u €€ coiud. AKTUBUPOBAHHBIM yrojb, aJcopOLHAL.

HNBOCCTAE

oOMeHa,



@ymnepensl, rpadeH, YriaepoaHble HaHOTPYOkH. IIpuMeHeHHe MpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJIOM, U €T0 COSAUHEHUI.

Kpemuuii. Haxoxxaenue B mpupoje, cnocoObl MoydeHus, (PU3nUecKue U XUMHUECKUE
cBoiictBa. Oxcun kpemHusA(I1V), kpemHueBast KUCiIoTa, cuiIMKaThl. [IpuMeHeHue KpeMHUs U
ero coenuHeHuil. CTekI10, €ro MnoyiydeHue, BUAbl CTEKIIA.

[lonoxxenne wmertayuioB B Ilepuonnueckoi cHCTEME XMMHUYECKHUX  DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000JI0YeK aToMOB MeTayrioB. OOmme (usnyeckue
cBolicTBa MeTa/uIoB. [IpuMeHeHne MeTauioB B ObITY U TexHUKE. CIlsIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUN psAl HanmpspkeHud MetauioB. OOmue crmocoObl  MOTy4deHUs
METAJJIOB: THAPOMETAJUIYpIrHsi, NUPOMETAIIYpTus, >3JeKkTpoMeramnyprusd. Ilonstue o
KOppo3uu MeTauioB. CiocoOb! 3alIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MetainoB |A-rpynnsl [lepuoanyeckoil cuCTeMbl XUMHUYECKUX
aneMeHToB. HaTpuii n kanuii: nonyyenue, Gu3nyecKkue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX COEIMHEHUH.

O6mas xapakrepuctuka MetauioB [IA-rpynnsl [lepuoanyeckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB. MarHuii W KanblMid: TMoyiyueHue, (GU3NYEeCKUe M XUMHUYECKHe CBOICTBa,
MIPUMEHEHHE TMPOCThIX BemecTB M HX coenuHeHWil. JKEcTkocTh BOABI M CHOCOOBI €€
yCTpaHEHHUS.

AnoMUHMI: MoTydYeHue, GU3NYecKue U XMMHUYECKHUEe CBOMCTBA, MPUMEHEHUE MPOCTOro
BEIIECTBAa M €ro coeAuHeHWil. AMQOTEpHBIE CBOWCTBA OKCHIA M THUIPOKCHUIA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTuka MeTauioB 1moOouHbix noarpymm (b-rpymm) I[lepuoaumdeckoit
CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.

du3nyeckue M XUMHYECKHE CBOMCTBA XpomMa U €ro coeauHeHud. Okcuabl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomartbl u TUXpoOMaThl, UX OKUCIUTEIHHBIC
cBoiictBa.llosiydeHue u npuMeHeHne Xxpoma.

®u3nueckue M XMMHUYECKHME CBOMCTBA MapraHiia U ero coeAuHeHui. Baxuelmue
coemuaeHust Mapranma(ll), mapranna(IV), mapranmna(VI) m mapranna(VII). I[lepmanranar
KaJINS,Eer0 OKUCIUTEIbHbIE CBOMCTBA.

du3nYeCcKre U XUMUYECKUE CBOMCTBA KeJie3a U ero coeMHeHU. OKCUIbI, THAPOKCHUIbI
ucomu xxene3za(Il) u xxenesa(Ill). Iloydenne u npuMEeHEHHE KeJle3a U €ro CIIJIaBOB.

du3nyeckue M XUMHYECKHE CBOMCTBA Meau W €€ coeauHeHuil. l[lomyuenue wu
MPUMEHEHHUE MEJIN U €€ COCTMHECHUM.

Huuk: nomydeHnue, (u3MuUeckue U XUMHUYECKHE CBOHCTBAa. AMdoTepHbIe CBONCTBA
OKCHJAa U THUAPOKCHJA IIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHHe HHMHKAa U €ero
COEIMHEHU.

OKCHepUMEHTAIbHbIE METOJbl H3YYEHHS BEUIECTB W HMX NPEBpAICHU: HU3Yy4YECHHE
00pa3Il0B HEMETaIJIOB, TopeHue cepsbl, (ocdopa, kenesa, MarHus B KUCIOPOJE, M3YyuEHHUE
Konekiuu «MeTajaabl M CIUIaBBI», B3aMMOJICHCTBHE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJIOB ¢ BOJIOM (BO3MOKHO HCIIOJIb30BaHKE BUACOMATEPUAJIOB), B3aUMOICHCTBUE IIMHKA U
JKeje3a C pacTBOpaMU KHUCIOT M LIENOYel, KaueCTBEHHBIE PEaKIMu Ha HEOPraHUYeCKue
AQHUOHBI, KATHOH BOJIOPOJa U KATUOHBI METAIIJIOB, B3aUMOJEICTBHUE TUAPOKCUIOB ATFOMUHHUS U
LIMHKA C PAcTBOPAaMU KHUCJIOT W IIEJIOYEH, pelIeHUE SKCIEPUMEHTAIbHBIX 3aa4y MO TeMaM
«l"amoreHs»,

«Cepa u e€ coenuHeHUs», «A30T U ¢ochop U HX coeAUHEHUs», «MeTamnbl TIIABHBIX
MOATPYIIID,



«MeTautel MOOOYHBIX MTOATPYIII.

XuUMUS U )KU3Hb.

Ponp xuMum B oOecredeHWH YCTOWYMBOTO pa3BUTHA uesoBeuecTBa. [loHATne o
Hay4HbIX METOJIaX MO3HAHUS U METOJ0JOTUU HAYYHOTO HcciaeaoBaHus. HaydHble MpUHIMITBI
OpraHu3aly  XMMHYECKOTO TNPOM3BOJACTBA. [IpOMBINUIEHHBIE CHOCOOBI  MOJYyYEHUS
BOKHEHUIIUX BEHIECTB (HAa MpUMEpPE MPOU3BOJACTBA aMMMAaKa, CEPHOM KHCIIOTBHI, METaHOJIA).
[IpomblinieHHbIE CIOCOOBI TOJIYYEHHMS] METAJJIOB M CIUIABOB. XHUMHUUYECKOE 3arpsi3HEHHE
OKpYXalollel cpenbl U ero mocieactBus. Poimb XxumMum B 00€CTEUEHUM SHEPTreTUYECKOU
0€30IMaCHOCTH.

Xumusi U 370poBbe uenoBeka. JlekapcTBeHHble cpeiacTBa. [lpaBuiia MCMIOIB30BaHUS
JIEKapCTBEHHBIX IpenapatoB. Poib XuMun B pa3BUTHU MEIUITUHBI.

XuUMHST TIMIIA: OCHOBHBIE KOMIIOHEHTHI, THIIEBbie J00aBku. Ponp xumuu B
obecreueHnH MUIIEeBOM 0€3011acCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beiroBas xumus. [IpaBuna 6e3omacHOTO
WCIIOJIb30BAHUS MPETIapaToOB OBITOBOM XUMUHU B MIOBCETHEBHON KU3HH.

XUMHST B CTPOUTENBCTBE: BAKHEHINIHE CTPOUTENbHBIE MaTepHasibl (I[EMEHT,

O6eroH). XuMHS B CeIbCKOM Xo3siiictBe. OpraHudyeckue u MHUHEpajIbHbIE

yaoOpeHusl.

CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTEepHaIbl, KPacKH, CTEKIJIO, KepamMuka. MaTtepuaiibl
JUTSI TIEKTPOHUKH. HaHOTEeXHOJIOTHH.

Pacuérnrie 3amaun.

Pacuérbl: mMacchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce wWwin O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIeCTB, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOIYKTOB pEaKLUH, €ClIM OJHO U3 BEUIECTB MMEET MPUMECH, MACCHI
(0oObéMa, KOJMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIM OJHO M3 BEIIECTB JIaHO B BHUJC
pacTBopa C OMNpEAEIEHHOW MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, MACCOBOM MIOJU U
MOJISIPHOM KOHIICHTpAllMU BEIECTBA B pacTBOpe, JOJM BbIXOJAa MPOIYKTa pPEaKUUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMETHBIX CBSI3eH IPU U3y4EeHUH OO0IIel U HeOpraHMYeCKONH XUMUU
B 11 kiacce ocymecTBisieTcs uepe3 HUCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK U IOHATUHN, IPUHATHIX B OTACIBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO KA.

OO01ue ecTecTBeHHO-HAYYHbIE TOHSTUA: SIBICHUE, HAYYHBIM (PaKkT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHalM3, CHUHTe3, KiaccupuKauus, MEpUOAUYHOCTb, HAOIIOJCHHE, HW3MEpPEHHE,
AKCIEPUMEHT, MOJIeb, MOJAECTUPOBAHNE.

®duzuka: Marepusi, MUKpPOMHUDP, MAaKpOMHp, aTOM, DJEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKU YpOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHHE BEIECTBA, HACaIbHBIA Ta3, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHUS, Macca.

buonorusi: kimerka, opraHmsM, O5KOCHUCTeMa, Ouocdepa, MeTabonM3M, Makpo- U
MUKPODJIEMEHTHI, O€NKH, JKUPBI, YII€BOJbI, HYKIEHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MMOTOK SHEPTUU B SKOCHCTEMAX.

I'eorpadusi: MuHEpanbl, TOpPHBIE MOPOJBI, MOJE3HbIE UCKOMAeMble, TOIUIMBO, PECYPCHI.

TexHonmorusi:  XUMH4YECKass  MPOMBIILUIEHHOCTb,  METAJUIyprusi,  CTPOMUTENbHbIE

MaTepHabl,

CENIbCKOXO3SUCTBEHHOE TPOM3BOJCTBO, MUIIEBasi MPOMBINIICHHOCTh, (hapMaleBTHUECKast



IMPOMBIIIJICHHOCTD, IIpOU3BOACTBO KOCMCTHYCCKHX npemnaparos, MMpON3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHH.

IliianupyemMblie pe3yabTAaThl OCBOCHHUSI Y4eOHOIO
npeaMera « XXMM D)

JIMUHOCTHBIE PE3YJBbTATHBI

B cootBercTBUHU C CUCTCMHO-JACATCIIBHOCTHBIM IIOJAXOA0OM B CTPYKTYPEC JTUMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS TMpeaMera «XWMHs» Ha YPOBHE CpeaHEero o0mero oOpasoBaHUsI
BBIJICTICHBI  CIICAYIONIHE  COCTABJSIONIAE:  OCO3HAHME  OOYYarONIMMHCS  POCCHICKOMN
Fpa)KZ[aHCKOI\/’I UACHTUYHOCTU, TOTOBHOCTH K CaMOpPa3BHUTHUIO, CaMOCTOATCIIBHOCTU U
CaMOOTIPE/ICIICHHUIO; HAIMYHE MOTHBAlMM K OOYYEHHIO; TOTOBHOCTH M CIIOCOOHOCTH
O6yanOHH/IXCH PYKOBOJACTBOBATECA TIPUHATBIMH B 06HI€CTB€ npaBujiaMM MW HOpMaMu
MOBCACHUA, HAJIMYUEC ITPAaBOCO3HAHW, SKOJIOTHYECKOU KYJIbTYPBI, CIIOCOOHOCTH CTaBUTH e
" CTPOUTH )KU3HCHHBIC ITIJIAHBI.

JIngHOCTHBIE PE3yAbTAThl OCBOCHHS TMpeIMeTa « XUMUD» OTPakaroT chopMUPOBaAaHHOCTH
OIbITA IIO3HABATENBHON M MPAKTHYECKON JEATENLHOCTH OOYYarOmMXCA B  IIPOIECCE
peanu3anuu 006pa30BaTeIbHOMN IESITEIHHOCTH.

JINYHOCTHBIE PE3YIBTATHI OCBOCHHS IIPEIMETa « XUMHUS» OTPAXKAIOT C(HOPMUPOBAHHOCTD
OTBITA TI0O3HABATEIILHON W TPAKTHYECKOW JIESITENLHOCTH OOYYalomMXCss B IPOIECCe
peanu3anuu 06pa3oBaTeIbHOMN ICITEILHOCTH, B TOM YKCIIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS .

OCO3HAHHUS 0OYYAIOIMIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U O0SI3aHHOCTEH, YBaXKCHUSI
K3aKOHY H MTPaBOIOPSIKY;

NPEJICTABIICHHS O COLMAIBHBIX HOPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKO# IEATEIBHOCTH MPU CO3aHUH yIeOHBIX
MPOEKTOB,PEIICHUH YIeOHBIX M O3HABATEIBHBIX 3a/1a4, BBITOJHEHHH XUMHUYECKUX
9KCIICPUMEHTOB;

CIIOCOOHOCTH MMOHMUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apI'yMEHTBI
JAPYTUXIIPU aHAIM3€ PA3JINYHBIX BHIOB YU4eOHOM NeATETbHOCTH;

2) MaTPUOTHYECKOT0 BOCIIHTAHUS:

[IEHHOCTHOT'O OTHOILIEHUS K HCTOPHYECKOMY M HAYYHOMY HACIECIUIO OTEYECTBEHHOM
XUMHHU;

YBOKEHHS K IPOIECCY TBOPYECTBA B 00JACTH TEOPHH M MPAKTHYECKOTO MPHIIOKEHUS
XAMHH, OCO3HAHUSA TOTO, YTO JaHHBIC HAyKH €CTh PE3Y/IbTAaT JJTUTEIbHBIX HAOIIOICHHIA,
KPOTOTJIUBBIX IKCIIEPUMEHTATBHBIX TIOUCKOB, MMOCTOSIHHOTO TPY/Ia YUYEHBIX M MPAKTHKOB;

HHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJyYeHHH W MOCTEAYIOIIEM aHAIN3e
HH(POPMAIIMHU O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHOM XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHHSI, STHYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHHBATh CHUTYAllMH, CBSI3aHHBIE C XHMHYECKUMH SBJICHHSIMH, W
NPUHUMATh OCO3HAHHbBIE PEIICHHsS, OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBCHHBIE HOPMBI H



LICHHOCTH;

FOTOBHOCTU OLEHHMBATh CBOE NOBEAEHHUE M IOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

4) popMupoBaHHS KYJIbTYPbI 310POBbSI:

MMOHMMAaHMs I1IEHHOCTEH 30pOBOTO W 0Oe€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UUECKOMY M TICUXUUECKOMY 3/I0POBBIO;

COOIIO/ICHHS TTPAaBHJI O€30IIaCHOTO 0OpaIleHNs C BEIIECTBAMH B OBITY, TOBCEHEBHOM
KU3HH, B TPYIOBOU JESATEIHHOCTH;

MMOHMMAaHMsI I[IEHHOCTH TPAaBWJI HWHIUBUAYAIBHOTO M KOJUIEKTHBHOTO

0€3011aCHOTOTIOBEICHUS B CUTYaLMSIX, YIPOXKAIOIIUX 30POBBIO U KU3HU
JTIO/IEH

OCO3HAHUS MMOCJIEICTBUI U HETIPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS alIKOTOJI,
HapKOTHUKOB, KYPEHHS);

5) Tpya0BOro BoCIIUTAHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTENbCKOM

JeSITeNIbHOCTH,001IECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX
BHJIaX J€STEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE€ y4acTHE B PELICHUM MPAKTHUYECKUX 3a/1ay COLMAIbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3y4eHHIO Ipodeccuil pa3inyHOro pojia, B TOM YHCIE
HAaOCHOBE NTPUMEHEHUS MTPEAMETHBIX 3HAHUH 10 XUMUH;

YBaXEHUS K TPYyLY, JIIOIAM TPYAA U pE3ysIbTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYaJbHOM TpaeKTOpuu 00pa3oBaHus,
Oyaymieit mpodeccuu U peanus3aniy COOCTBEHHbBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00IIIEeCTBa;

6) 3K0JI0rH4YecKOro BOCIUTAHHUSI:

OKOJIOTHYECKH  LeJ1ecOoO0Opa3HOro  OTHOLIEHUS K  NPUPOJie  KaK  HCTOYHHUKY
CYyILLECTBOBAHUS KU3HHU HA 3eMIIE;

MOHUMAaHUs  TJOOANbHOrO  XapakTepa  OKOJIOTMUYECKUX  IpoOiieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMAIBHOU CPEbL;

OCO3HAHHS HEOOXOJUMOCTH UCHOJb30BAaHUS JOCTIDKEHUH XUMHUU Ui PELIeHUs
BOIIPOCOB PALMOHAIBHOIO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HENpPUATHUS JEUCTBHI, IPUHOCAILMX Bped OKpYKaroUlel MpUPOJIHON cpene,
YMEHHUSI IPOTHO3UPOBATh HEOIATOMPHUATHBIE SKOJIOTHUECKUE MOCIEACTBUS MPeaIPUHUMAEMBbIX
JICCTBUHN U MPEAOTBPAILATh HX;

HaJu4Musl Pa3BUTOrO HSKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYphl, OIbITA
JEATENBbHOCTH 3KOJIOTMUECKOM HANpaBJIEHHOCTH, YMEHHUS pYKOBOJACTBOBAaTbCS HUMHU B
MO3HABATEIbHONH, KOMMYHHMKATHBHOM W COIIMAILHOM MPAKTHKE, CIOCOOHOCTH U YMEHHS
AKTUBHOIIPOTUBOCTOSATH UACOIOTHH XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKU U
0OIIECTBEHHON IPAKTHUKH;

MOHUMAaHU CHeruUKA XUMUU KaKk HayKd, OCO3HaHHs €€ poilud B (HOpPMUPOBAHHH
paIMOHATIFHOTO  HAYYHOTO  MBIIUICHHS, CO3MaHUU [EJIOCTHOTO MpeAcTaBleHuss o0
OKpYXaIOllleM MHpPE Kak O €JMHCTBE NPUPOAbI U YEJIOBEKAa, B IMO3HAHUU HPHUPOIAHBIX
3aKOHOMEPHOCTEH MpelIeHnn Npo0IeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOM IMBHIM3AIUH: B €€
I'YMaHHCTUYECKOH HANpaBICHHOCTH W BAXHOM POJM B CO3AaHWUU HOBOW 0a3bl MaTepHalbHON
KyJIbTYpBl, B pEIICHWH TIOOATBHBIX NpoOJIeM YyCTOMYMBOIO pa3BUTHA 4YeJIOBEYECTBA —
CBIPbEBOM, HHEPreTUYECKOW, MHUIIEBOM U HKOJIOITMYECKON Oe30MacHOCTH, B PpPa3BUTUU
MEIUIMHBI, 00€CIIEUEHUH YCIOBUH YCIEIIHOTO TPYyJa M 3KOJOTHMYECKH KOM(POPTHOH >KU3HU
Ka)KJOT0 WieHa OO0IIEeCTBa;

€CTECTBEHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMS,
HCIO0JIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJydyaeMble 3HAHUS
UL

aHanM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOJAIIUX B HEM HU3MEHECHHI,
yMEHHUs JieNlaTh OOOCHOBAHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (PAKTOB M HMEIOLIUXCS
JTAHHBIXC LETBIO0 TIOTYYEHUsT TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIOJIb30BaTh XWMHMUYECKHE 3HAHUSA [UISl pPelIeHUs
MpoOJIEMB peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHMUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW 10 XUMHH B COOTBETCTBHHM C >KHU3HEHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pa3auuHbIX cdepax npodeccrnoHaNbHON
NEeSITETHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS MPOTPAaMMBI 10 XHMMHUU HA YPOBHE CPEIHETrO
o01rero 06pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIe 151 (POPMHUPOBAHUS MHPOBO33PCHUS OOYYAIOMIMXCS MEXKIUCIHUILTHHAPHBIC
(MexnpeaMeTHbIie) OOIICHAyYHbIE MOHSATHS, OTPAKAIOUIUE IEIOCTHOCTh HAYYHOW KapTHUHBI
MUpa ¥ CHENU(HUKY METOJIOB IMO3HAHHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepws,
BEIICCTBO, DHEPTHUs, SIBICHHE, IPOLECC, CHCTEMa, HAyYHBIA (HaKT, TPUHIIMIL, THUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHSs, MCCIICOBAHNE, HAOIIOACHNE, U3MEPEHHE, IKCIICPUMEHT U
apyrue);

YHUBEpCaJbHbIE  y4yeOHbIe  JIeHCTBHsI  (IIO3HABATENbHBIC, = KOMMYHHKATHBHBIC,
perynasTuBHbIE), oOecrevynBarmmuye QopMUpoBaHHE (YHKIMOHAIBLHOW T'PAMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMU 00yJIarOIIUXCS;

CMOCOOHOCTh  OOYYArOIIMXCS ~ HCIIOJIb30BaTh  OCBOCHHBIE — MEXKIUCIUIUTMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHWS W YHUBEPCAIbHBIC yducOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAIBHOM MTPAKTHUKE.

MertanpeaMeTHble pe3ylbTaThl OTPaXKAlOT OBJIAJCHUE YHHBEPCAIbHBIMH Yy4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYISTHBHBIMU JICHCTBUSIMHU.

ITo3naBaTenbHbIC yHHBEPCAJbHbIC Y4eOHbIC e CTBHA
1) 6a30BbIe JOrHYECKHE TeiiCTBHSI:
CaMOCTOATENIbHO (POPMyIHpOBaTh U aKTyaJM3UpOBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
OTPENENATh LENU JEATEIBHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU MX AOCTHKEHUS,
COOTHOCHTB PE3YNbTATHI AEATEIBHOCTHU C MIOCTABICHHBIMU LIEISMU;



HCIIOJIb30BAThL IIPU OCBOCHHU 3HAHUHU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUSA. BBIACIATH
XapaKTCPHBIC TMPU3HAKU MOHATUH U yCTaHaBJIMBAaTb WX B3aUMOCBA3b, MCIIOJIb30BaATh
COOTBCTCTBYIOIIUC IMMOHATHUA IJIA O6’b$ICHeHI/I$I OTACIIbHBIX q)aKTOB nu SIBJIGHHP'I;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIacCU(UKAIIUHN BELIECTB U XUMHUYECKUX

peaKquI; YCTaHAaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY U3y4YaCMbIMU

SABJICHUSIMU, CTPOUTH JJOTUYCCKUEC PacCyKICHUA (I/IHILYKTI/IBHLIG,

JIENYKTUBHBIE, 1o aHaJIOTHUN),
BBIABJIATE 3aKOHOMCPHOCTU M IMPOTHUBOPCUHA B PACCMATPHUBACMBIX ABJICHUAX,
(hOpMyITMPOBATHBBIBOIBI U 3aKITIOUCHHUS;

INPUMCHATHL B IMPOLCCCC NMO3HAHUA HCIIOJIB3YEMbIC B XUMHUHU CUMBOJIMYCCKUC
(3HaKOBBIC )MO/IENH, TPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABIICHUS — XUMUYECKU 3HAK
(cuMBOJI) €MeHTa, XuMHU4ecKas (opMmylia, ypaBHEHHUE XUMUYECKOHN peaklMy — MpU pelIeHUH
yLIe6HBIX MMO3HABATCIIbHBIX U NIPAKTUYCCKUX 3a1a4, IPUMCHATh Ha3BaHHBIC MO/JICIIbHBIC
MPpEACTABJICHUA JId BbIABJIICHUA XapPAKTCPHBIX NPHU3HAKOB U3YYa€MbIX BCHICCTB U XUMHUYCCKHUX
peaKuui.

2) 6a30BbIe HCCIEI0BATEILCKHE TefiCTBUS:

BJIaJICTE OCHOBAMH MCTOAOB HAYYHOTI'O IMO3HAHUA BCHICCTB U XHUMHYCCKHUX peaKuHﬁ;
dhopmMyaUpOBaTh LIETW U 33/1a4¥ UCCIEAOBAHUs, UCIIOIH30BATh MOCTABICHHbBIE U
CaMOCTOSITEIFHO CPOPMYITHPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI

JJIA (bOpMI/IpOBaHI/Iﬂ THUIIOTE3LI 110 IMTPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX cy>1<)1eH1/1171;

BJIAJICT HABBIKAMH CaMOCTOSATCIIBHOTO IINIAHUPOBAHHA H MPOBCACHUA YYCHHYCCKUX
SKCIEPUMEHTOB,  COBEPIIEHCTBOBAaTH YMEHHMs  HaOmomaTh 3a  XOAOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yiabTaT, (OpMyIHUpoBaTh 0OOOLIEHUS U BBIBOJbI
OTHOCHUTEIILHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATH 0O0OCHOBAHHBIN OTUET
0 MpoJeNIaHHOK padoTe;

MpUOOpEeTaTh OMBIT YYCHHYECKOW HCCIIEIOBATEILCKOW W TMPOCKTHON JCSITEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOHCKY METOJOB peIleHUs
MPAKTUYECKUX 3aJa4d, IPUMEHEHHUIO Pa3IMYHBbIX METOJOB [TO3HAHUSI.

3) pabora ¢ uHpopmaIHeii:

OpUEHTHPOBAThCSA B PA3JIMYHBIX HCTOUYHUKAX HHPOpMaAUU (HAy4YHO-IOMYJsIpHAs
JuTepaTypa XUMHUYECKOTO COJAEpKaHMs, CIpaBOuYHble Tmocobus, pecypcel WHTepHera),
aHAJIM3UPOBaTh MHGOPMAIUIO PA3IMYHBIX BUJIOB M (OPM MpEACTaBICHUS, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHATH Pa3jIMYHbIE METOJbI MPU TOUCKE U OTOOpe
uHdopmMaluy, He0OX0AUMOH /TSl BBIMIOJIHEHUS Y4EeOHBIX 3a/1a4 ONpeAeIEHHOTO TUTIA;

MpHOOpPETaTh OMBIT MCHOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIMA
Y Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BbIOMpaTh ONTUMalbHYIO (opMmy mpeacTaBieHus UHGOpMaLUU
(cxembl, rpaduku, TUArpaMMbl, TaOIHUIIBI, PUCYHKH U JIPYTHE);

WCIOJIb30BAaTh HAy4yHBIM S3BIK B KA4eCTBE CPENCTBA MpH paboTe C XUMUYECKOU
uHpopMalvel: NPUMEHITh MeEXNpeaMeTHble ((PU3nYecKue W MaTeMaTHYeCKHe) 3HaKu U
CUMBOJIBI, (popMyIibl, a00peBUATYpPBI, HOMEHKIATYPY;

HCIIO0JIb30BaTh 3HAKOBO-CUMBOJIMUECKHUE CPEACTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHHBeEpPCcAIbHbIE YUeOHbIE 1eiiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOi TEMBI B XOJ€ JUAIOTa U/UIH JUCKYCCUH,
BBICKa3bIBaTh UACH, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEILHO BBITIOJHEHUS



MPEeI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MIPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIBHOMN J1E€ATENbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBINOJIHEHUM XHMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOTO MpoeKTa, W (POPMYIUPOBATH BBHIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUI MyTEM COTJIACOBAHMSI MO3ULIUHI B X0J1€ OOCYXKACHNUS U 0OMEHAa MHEHUSIMU.

PeryasitTuBHble yHHBepcaJIbHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITEJIBHO TUIAHUPOBATh U OCYILLECTBIISATh CBOIO MO3HABATENIbHYIO AESITEIbHOCTD,
onpezenss e€ LUenu U 3a/auM, KOHTPOJIMPOBATh U 10 MEpe HEOOXOIUMOCTH KOPPEKTUPOBAThH
MpeUIaraeMblii aITOPUTM JEHCTBUN MPH BBHIIOJHEHUN YUYE€OHBIX M UCCIIEIOBATEIBCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3((PEeKTUBHBIN CIIOCOO UX PELICHUS ¢ YYETOM IMOJIy4E€HUS! HOBBIX 3HAHUI
O BEIECTBAX M XMMMUYECKUX PEAKIUAX; OCYLIECTBISATh CAMOKOHTPOJIb JEATEJIbHOCTH Ha
OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHWYecKas XUMUS
OTpaXkaroT:

chOpMUPOBAHHOCTh  TPE/ICTABIICHHN: 0 MaTepuaIbHOM €IUHCTBE  MHUDa,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJIEHUM NPHUPOJIBI, O MECTE W 3HAYCHHH XHMHUU B
CHUCTEME €CTECTBEHHBIX HAyK M €€ PO B 00ECIEUEHUH YCTONYMBOTO PA3BHUTHS, B PEIICHUHN
mpoOJIeM HKOJOTHYECKOW, DJHEPreTHYECKOM M TMHIIeBOM O€30MacHOCTH, B Pa3BUTHH
MEIIMIIUHBI, CO3/JIaHMA HOBBIX MaTEPHAIOB, HOBBIX HCTOYHHKOB JHEPruUHu, B 0OeCleUeHUU
paIrMoOHAIBHOTO TIPUPOIOTIONB30BaHMS, B POPMUPOBAHUN MUPOBO33PEHUS U 0OIIEH KYIbTYpPhI
YeJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHMYECKHMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarollne
MOHATUS — XHMHYECKHH D3JIEMEHT, aTOM, SJIPO aToMa, HW30TOIbI, 3JEKTPOHHAas 000J0YKa
aroma, S-, p-, d-aToMHBIEe OpOWTANH, OCHOBHOE H BO30YKIAEHHOE COCTOSHHS aToMa,
rUOpUIN3aIUs aTOMHBIX OpOUTalIel, HOH, MOJIEKYJa, BAJICHTHOCTb, SJICKTPOOTPUIIATEILHOCTD,
CTENEHb  OKUCJIEHHWs, XHMHYECKass CBs3b (KOBAJCHTHAs, HWOHHAs, METaJUInYecKas,
BOJIOPOJHAs), KPUCTAJUIMUECKasl pPemIéTKa, XUMHYeCKas peaklus, PacTBOP, AJICKTPOJIHUTHI,
HE3JICKTPOJIUTBI, AJICKTPOJIUTHYECKAs AUCCOIMAIUsI, CTENEHb IUCCOLMAIMHU, BOJOPOIHBIN
MoKa3aTeilb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIIOBOM J(P(EKT XUMHYECKOW pPEeakIuu,
CKOPOCTh XHMHMYECKOW pEaKIMH, XHMHYECKOE pPAaBHOBECHE; TEOPUM M 3aKOHBI (Teopus
3IEKTPOJIUTUYECKON Juccoluanuy, nepuoandeckuii 3akoH J[.M. MengeneeBa, 3akoH
COXpAaHEHUs MAacChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA SHCPTUU IIPU XUMHUUYCCKUX PCAKIUAX, 3dKOH ITOCTOAHCTBA
coCTaBa BE€HIICCTB, 34aKOH HeﬁCTBYIOIHHX MaCC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMHUH, MHPOBO33PCHUCCKUEC 3HAHUA, JICKAIIUEC B OCHOBC IIOHUMAHUA IIPUYUMHHOCTH U
CHUCTCMHOCTH XUMHUYCCKUX HBHCHHﬁ; COBPEMCHHBIC NIPCACTABJICHUA O CTPOCHUU BCIICCTBA HaA
ATOMHOM, HOHHO-MOJICKYJIApPHOM U HAaJAMOJICKYJEIDHOM  YPOBHAX; TMPCACTABJICHUSA O
MCXaHU3MaX XUMHUYCCKUX peaKHHﬁ, TCPMOANHAMHNYCCKUX U KHHCTUUCCKUX 3aKOHOMCPHOCTAX
HUX MOPOTCKaHHA, O XHUMHYCCKOM PpAaBHOBCCHUH, PpaCTBOpax U AOUCICPCHBIX CHUCTCMAX,
q)aKTOJ'IOFI/ILICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, IMOJYUCHUHN U 0€30IMaCHOM HCIIOJIb30BaHUU
Ba)KHEMIIINX HCOPraHNYCCKHUX BCIICCTB B 6BITy )51 HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKaA,



00IIMX HAYYHBIX MPUHIIUTIAX XUMHYECKOTO TIPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh ~ YMCHHIA:  BBISBIATH  XapaKTEpPHBIE  TMPU3HAKH  TOHSTHIA,
yCTaHABJIMBATh X B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME MOHSTHUS MPU OMUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPAILICHHUIA;

c(OPMHUPOBAHHOCTh YMEHUS UCIOJIB30BATh XUMUYECKYIO CUMBOJIMKY IS COCTABJICHHUS
(dopMyJT BEIIECTB M YpPaBHCHHH XWMHYECKUX PEAKIMH, CHCTEMATHYCCKYyI0 HOMCHKJIATYPY
(IUPAC) u TpuBHabHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BAJICHTHOCTh M CTEICHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJMHECHHSX, BUJ XHUMHUYECKOW CBS3U (KOBAJCHTHAs, MOHHAS,
MeTaJUTM4ecKasi, BOJOPOAHAS ), TUIl KPUCTAJUTMYECKOU PEIIETKA KOHKPETHOTO BEIECTBA;

chOpMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCHMOCTh CBOWMCTB BEIIECTB OT BHUJA
XMUMHMUYECKOH CBSI3U M TUIA KPUCTANIMYECKOW PEelIETKH, OOMEHHBI M JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHUMN: KJIACCU(PHUIIMPOBATh: HEOPTaHUYECKHE BEIIECTBA MO UX
COCTaBy, XUMHUUYECKHE PEAKIIMU 10 Pa3IMYHBIM MpU3HAKaM (YHUCTYy U COCTaBY pearupyromux
BEIIECTB, TEMJIOBOMY 3(¢eKTy peakluu, H3MEHEHUIO CTEeNeHEeW OKHUCIIEHHS HIIEMEHTOB,
00paTUMOCTH, Y4acTHIO KaTajau3aTopa M JIpYTHe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAaHUA U
KPUTEPUH TSI KITaCCU(UKAIIMH U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIINA;

chOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICT Mepuoandeckoro 3akona JI. M.
MenneneeBa W JAEMOHCTPUPOBATH €r0  CUCTEMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HIOHOB
XUMHUUYECKUX D3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB Ilepumomnueckort cucremsr [I.1.
MenpneneeBa, HMCHOJIB3ysd  IOHATHS  «OQHEPreTUYECKHE  YPOBHH»,  «3HEPreTHYECKHUE
ITOypPOBHI»,
«S-, p-, d-aToMHBbIE OpOUTAIM», «OCHOBHOEC M BO30YKIEHHOE DHEPreTHYECKHE COCTOSIHHUS
aToMa»; OOBACHATH3AKOHOMEPHOCTH HM3MEHEHHsI CBOICTB XUMHUYECKHX D3JEMEHTOB U HX
coeMHeHU 1o mepuojgaM W rpynnaMm Ilepumoamdeckoir cuctemsl [l. U. Menpaeneena,
BaJICHTHBIEBO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS UX AIEKTPOHHBIX 000JI0UEK;

cOpMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U
MEXJy HEOPraHWYECKHMMH BEUIECTBAMHM C IIOMOINBK) YPaBHEHUH COOTBETCTBYIOLIMX
XUMUYECKUXPEaKLU;

chOpMUPOBAHHOCTh yMEHUs pacKkpbIBaTh CYUIHOCTb: OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca 3THUX
peaxiuii; peakinii HOHHOTo OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH; peakluil THAPOIN3a; peakiuil KoMIUleKcooOpa3oBaHHs (HA MpuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U allFOMHUHUSA);

C(I)OpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCPHOCTU IMPOTCKAHUA XUMHUYCCKUX
peaKHI/Iﬁ C y‘{éTOM HUX ODHEPICTHUYCCKUX XAPAKTCPUCTUK, XapPaAKTEp H3MCHCHUA CKOPOCTU
XUMHYECKOH pCakiun B 3aBUCUMOCTH OT PA3JIMYHBIX CI)&KTOpOB, a TAKKC XapaKTEep CMCILCHUA
XUMHUYCCKOTO PABHOBECHUS IO BIIMSAHUCM BHCHIHUX BO3ACHCTBUI (HpI/IHI_II/IH .HCI_HaTeJIBe);

C(I)OpMI/IpOBaHHOCTB YMCHHUA XapaKTECpHU30BaATb XUMHUUCCKHUEC pPCAKIUHU, JIC)KAINUC B
OCHOBC MPOMBIIIJIICHHOT'O TMOJTYUCHUA CCpHOI71 KHUCJIOTBI, aMMHaKa, 06IJ_II/IC HAayYYHBIC IPUHIUIIBL
XUMHUYCCKHUX TPOU3BOJCTB; I_IeJ'ICCOOGpEBHOCTL IMPUMCHCHUS HCEOPraHNYCCKUX BCHICCTB B
IMPOMBIIIJIICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA COOTHOUICHUS PUCK-TI0JIb34a,



c(OPMHUPOBAHHOCTh BIJIAZICHUS CHCTEMOM 3HAHMH O METOJaX HAay4yHOrO TIO3HAHUS
SBJICHUH IPUPOJIBI — HAOIIOICHUE, U3MEPEHNE, MOJCITUPOBAHHE, SKCIIEPUMEHT (pealbHbI U
MBICJICHHBI), UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPHUMEHATh 3TU 3HAHUS MPH
HKCIIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB M JUISI OOBACHEHHMS XHMHYECKHX SIBJICHUH,
UMEIOIUX MECTO B TIPHPOJE, NMPAKTUYECKOW MEITETHHOCTH YEIOBEKa M B TMOBCEAHEBHOM
KU3HH;

c(OPMHUPOBAHHOCTH YMEHUS BBISBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C TIOHATHUSAMH
U TIPEACTABJICHUSMHU JIPYTHX €CTECTBEHHO-HAyYHBIX MPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHUMaHUS MaTePUAILHOTO €MHCTBA MUPA;

C(OPMHUPOBAHHOCTh YMEHHS MPOBOJUTH pACU€Thl: C HCIOJB30BAHUEM TOHATHI
«MaccoBasi JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS. KOHIICHTPALIMS; MAacChl BEIIECTBA TN
00béMa ra3za TO W3BECTHOMY KOJHMYECTBY BEUIECTBAa, Macce WM OO0BEMY OIHOTO W3
YUYaCTBYIOIIMX B PEAKIMU BEUIECTB; TETUIOBOTO A(PQeKTa peakiuu; 3HaYCHUs BOIOPOIHOTO
MOKa3aTelNsi pacTBOPOB KUCIOT WM MIENOYEeH C W3BECTHOM CTENEHBIO TUCCOIMAINU; MAacChl
(0OBpéMa, KoMYeCTBa BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO W3 MCXOJ/HBIX BEIIECTB JIAHO
B BHUJE pacTBOpa C OMNPEIEIEHHON MAacCOBOM J0JEH PACTBOPEHHOIO BEIIECTBA WM JAHO B
n30bITKE (MMEET MPUMECH); JI0JIM BBIXOJA MPOIYKTa peakuuu; 0ObEMHBIX OTHOILLIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO TUIAHUPOBAThH U MTPOBOJINTH XUMUYECKUAN
OKCTIEPUMEHT (TIPOBEICHUE peaKIii HMOHHOTO OOMEHa, TOITBEP)KICHHE KadyeCTBEHHOTO
cocTaBa HEOPraHWYECKUX BEIIECTB, ONPEICICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
WH/INKATOPOB, M3YYEHHUE BIMSHUS PA3HMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHH,
pellleHne SKCIEepUMEHTANbHBIX 3amad 1o TemaM «Meramney u  «Hemeramib») ¢
coOmoleHreM TpaBuil  O€30MacHOrO0 OOpalleHUsT C BEmIeCTBAaMH H  JaOOpPaTOPHBIM
obopynoBanueM, GOpPMYIUPOBATH 1IETb HMCCICIOBAHUS, NMPEICTABISATh B PA3IHMYHON (GopMme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATHUX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COONIOAATh MPAaBUIA MOJB30BAHMUS XUMHYECKOW TOCYION
u JabopaTopHbIM 00OpyIOBaHUEM, OOpalleHHsl C BElIeCTBAMH B COOTBETCTBHH C
MHCTPYKUMSMU TIO BBINOJHEHUIO JIa0OPAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJIOTHYECKU
1e1ecoo0pa3zHoro MoBEACHUS B OBITY U TPYIAOBOU EATEIHHOCTH B LIEISIX COXPAHEHUSI CBOETO
3JI0pPOBbS, OKpYXKAaIOUIell NPUPOAHON CpeAbl U JOCTHXKEHUS €€ yCTONYMBOIO pa3BUTHS,
OCO3HABAaTh OINACHOCTh TOKCHYECKOTO JAEWCTBUA Ha >KUBBIE OPraHU3Mbl ONpPEICIEHHBIX
HEOPraHMYEeCKUX BEIIEeCTB, MOHUMas cMbIc nokazarens [T1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEICHAIIPABICHHBIN MOUCK XUMHUYECKOU
uH(pOpMAaLIUK B Pa3IMYHBIX UCTOYHMKAX (Hay4yHas W ydyeOHO-HaydHas JTUTepaTypa, CpelcTBa
MaccoBoil uHpopmaiuu, HHTepHET W Jpyrue), KPUTUYECKH aHAIU3UPOBATHXUMHUYECKYIO
uH(popmalrio, nepepadbaTbiBaTheé U UCIOJIb30BATEB COOTBETCTBUU C MOCTABJICHHON yueOHOI

3a/1auei.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero IIpumeuyanue
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE pPEeaKIINU 19 1 2
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemerans 31 3
2.2 Meraib 23 3
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9 1
KU3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 8




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KoaudecTBO 4acoB
Ne Tema ypoxa Koutrpo | IIpakruu | [lata JAara
n/n Bcero | abHbIe ecKHne IJIaH dakT | IIpumeuanue
padoThI padoTsbI
Atom. CocTaB aTOMHBIX SITIED. 1
Xnmudeckuit dyieMeHT. M30TOmEI.
CtpoeHue AIeKTPOHHBIX 000JI09eK 1
4 Knaccudukanus XuMudeckux 2JIeMEHTOB 1
(s, p-, d-, f-omemenTHI).
5 Pacnipenenenue 3meKTpOHOB IO ATOMHBIM 1
opOuTamsm
[Tepronnueckuii 3aKOH U IEPUOIAYECKAS
5 CHCTEMa XMMHYECKUX DJIEMEHTOB 1
J,.MenpeneeBa B CBETE yUEHUS O
CTPOCHHH aToMa.
DNeKTpOHHBIC KOH(PUTYpAITUIH aTOMOB
7 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHUH. DJICKTPOOTPHUIIATEIIHHOCTD
3aKOHOMEPHOCTH U3MEHEHUST CBOMCTB
8 XMUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1
MMM MPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpynmnam v rnepuoaam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1
TeMe
10 Bunpl xuMudueckou CBSA3H. 1




Mexanu3mbl 00pa30BaHus KOBAJICHTHOU

11
CBSI3H.
12 Boaoponnas cBsizb. MexMoOneKynsipHbie
B3aUMO/ICHICTBHS
1 BanenTHoCcTh. BemecTBa MONEKYISIPHOTO U
3 HEMOJIEKYJIIPHOTO CTPOCHHSI.
Tunbl KPUCTALTUYECKUX PEIIETOK U
14 CBOMCTBA BEIIECTB
[TonsaTHe 0 AUCTIEPCHBIX CUCTEMAX.
1> [IpencraBneHune o KOJJIOMIHBIX PACTBOPAX.
16 HctnnBble pacTBOpBl. Kpucrammoruaparsl
1 CriocoObI BEIpaKeHHS KOHIIEHTPAITH
’ pacTBOpOB
Pemrenne 3amad ¢ NCIOI30BaHUEM
18 MOHATUH ""MaccoBas A0JIsl paCTBOPEHHOTO
BemiecTBa", "MoyIsipHast KOHIIEHTpauus'"
19 CucreMaruzanys 1 00001IeHrE 3HAHUI 10
TeEME
KonTpoabHas padora Nel no remam
"Ctpoenue aroma. [lepuoanueckuii 3akoH
20 u Ilepronnueckas cucTeMa XUMHYECKUX
anementoB Jl. 1. Menpaeneesa", "Ctpoenue
BelecTBa. MHOroo6pasue BemiecTs"”
Kiaccudukanys XuMU4eCKUX peakiuii B
21 HEOPraHMYeCKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MaCcChl BEUIECTB; 3aKOH
22 COXpaHEHUs U MPEBPAIICHHS SHEPTUU TTPU

XUMHUYCCKUX PCAKIUAX




23 TennoBblie 3 HEKTH XUMUYECKUX PEAKIIHA.

24 TepMoxuMuyeckue ypaBHEHUS.
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

25 peaKkuyii ¥ TEpMOXUMHUYECKUM
YPaBHEHUSM
CKOpOCTh XMMHUYECKOH peaklinu, e€

26 3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xaranuzaropsl
IIpakTnueckas padora Ne 1 o Teme

27 "BnusiHue pa3nuyHbIX PaKTOpOB HA
CKOPOCTh XUMHUYECKOW pEakInu"
OO6paTumble ¥ HEOOPATUMBIE PEAKIINU.

28 XHWMHUYECKOE PAaBHOBECHE.
ONEKTPOIUTHYECKAs JUCCOLUALU.

29 CunbHbIe U cita0ble 27eKTpoauThl. CTeTeHb
JMCCOLHALNN

30 HNonnoe npoussenenne Boasl. Cpena
BOJHBIX PaCTBOPOB.

31 Bonopoausiii nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu, npotekaroniue

32 B pacTBOpax MIEKTPOJIUTOB
IIpakTHyeckas padora Ne 2 o Teme

33 "XMMHYECKHE PEAKLIUU B pacTBOpax
3JIEKTPOJIUTOB"
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE

34 peakuuu. BaxxHenme OKUCIUTeNn U
BOCCTaHOBHUTEIHN

35 MeTo 31eKTpOHHOTO (3JI€KTOHHO-




HMOHHOT0) OanmaHca

DIIEKTPOJIN3 PACTBOPOB U PACILIaBOB

36
BEILIECTB

37 Pemrenue 3a1a4 pa3nuyHbIX TUIIOB
Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110

38 Teme "XuMHUecKHue peakiuu'
KonTpoabHnas padora Ne2 o teme

39 "Xumudeckue peaxiuu"
[TosoxkeHrne HEMETAIIIIOB B
[Tepuoanaeckoit cucTeMe XUMHUECKHUX

40 anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnveckrue CBONCTBA HEMETAIIJIOB
AmtoTponsi HeMETauIoB (Ha IpUMeEpe

“ KHCJIopoJa, cepsl, hochopa u yriaepoaa)

" Bonopon: nonydenue, puznueckue u
XUMHUUYECKUE CBOMCTBA. [ 'UIpuIbl
["asiorensl: HaX0KIEHHUE B MPUPO/IE,

43 crocoObl MOJTy4eHus, PU3NIECKUe U
XUMHUYECKHUE CBOMCTRBA.

44 I'anmorenoBoA0PO 1B
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OJTYYCHHSI TaJJOTEHOB.
[IpuMeHeHue rajJoreHoB U UX COSTUHEHUN
Kucnopon: naboparopHusie u

46 MIPOMBIIIITIEHHBIE CLIOCOOBI TIOTYYEeHHUS,
¢buznuecKkrue U XuMUYEeCKIe CBONCTBA.

47 O30H. [IpuMeHeHne K1ciIopoia u 030Ha




OKcuibl ¥ IEPOKCUIBI

IIpakTuueckas padora Ne3. «[lomyyenue,

48 coOupaHue 1 pacro3HaBaHUe KUCIOPOIa»
49 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB
KonTpoabHnas padora Ne3 no reme
>0 «HemeTanabny
Cepa: HaxOXJIeHHUE B MPUPOJIE, CITOCOOBI
51 MoJydyeHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa
52 CepoBonopo, cyabhumbt
53 Kucnopoconepxanime coeAMHEHUS CEPBI.
54 Oco0eHHOCTH CBOICTB CEpHOM KHCIOTHI
IIpakTuyeckas padora Ne 4. Pemienne
55 SKCIEPUMEHTANBHBIX 3a7a4 1o Teme "Cepa
" e coequHeHus"
A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI
56 MoJTy4deHus1, (GU3UICCKUE U XUMUUICCKHE
CBOIICTBA.
57 AMMUaK, HUTPHUJIbI
Kucnoponaconepxkaiue coenuHeHus a3oTa.
58 OCOOCHHOCTH CBOWCTB a30THOM KHCIIOTHI.
[Ipumunenue a3ora.
®docdop: HaxXOXKIEHHE B IPUPOJIE,
CHOCOOBI OMy4YeHUS, PUINIECKUE U
>9 XUMHUYEcKue cBoicTBa. Dochuast u
¢bochun
60 Oxcugsl hocdopa, pochopconepxarine




KHUCJIOTHI.

Comnu docdoproit kucinotsl. [IpumuHeHne

o1 docdopa.
IIpakTnueckas padora Ne 5 o Teme
62 «PelieHne sKCIIepUMEHTANIBHBIX 33124 110
HEOPraHUYECKOU XUMUL.
VYrieposa: HaX0XKACHHUE B IPUPOJIE,
63 AIJIOTPOTIHBIE MOJUPUKALINHN; PUZUUECKUE
Y XMMUYECKHE CBOWCTBA, MPUMEHEHHE
Oxcun yrirepoaa(ll), okenn yrnepoga(1V),
o4 YroJibHas KUCIIOTa U €€ COJIU
Kpemuuii: HaxokIeHUE B IPUPOJIE,
65 crocoObI MoJTy4eHus, PU3NIECKue u
XUMUYECKHE CBOMCTBA
66 Oxkcun kpemuaus(1V), kpeMHHEBasT KHCIIOTA,
CUJIMKATHI.
[Ipumenenne kpemuus. CTekso, ero
o7 MOJy4YEeHHUE, BUbI CTEKIIA
68 Pemenue 3a1a4 pa3anyHbIX TUIIOB
CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 1O
69 teme "Hemeraminr"
KounrtpoJsbHas padora Ne4 1o reme
70 "Hemeramsr"
[Tonoxenne meramos B [lepuoauyueckoit
7 CUCTEME XUMHUYECKUX JIEMEHTOB.
7 Oco0eHHOCTH CTPOEHUS NEKTPOHHBIX

000JI0YEK aTOMOB METAJIJIOB




OO6mue ¢puznyecKkue CBOMCTBA METAJLIOB.

73 [IpuMmeHeHre METAIIIOB B OBITY M TEXHHKE.
74 CmniaBsl MetaiioB. Kopposust MmeTamios
DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN
75 MeTayutoB. O0mmue crocoObl MOTydSHHS
METaJUIOB
O6mras xapakrepuctuka MetayoB |A-
76 rpynsl [leproandeckon CuCTeMbl
XMUMHUYECKUX DJIEMEHTOB.
Hatpuii u kanuii: nonxydyenue, pusnueckue
77 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN
O6mras xapakrepuctuka metayios [A-
78 rpynmnsl [leproandeckoi cucTemMbl
XUMUYECKUX IJIEMEHTOB.
Marnuii 1 KaJbIIuii: MOJTy4YEHHE,
(uznyeckrue 1 XuMUYEeCKHe CBONCTBA,
7 MIPUMEHEHHE MTPOCTHIX BEUIECTB U UX
COEeqUHEHNN
JKEcTKOCTE BOIBI M CIIOCOOEI €8
80 YCTpaHEHHUs
a1 IIpakTnuyeckas padora Ne6 «KectkocTh
BOJIbI U CIIOCOOBI €€ YCTPAHESHUSD
AnoMUHMIL: TIony4YeHue, Gpu3ndeckue u
82 XUMUYECKUE CBOMCTBA, IPUMEHEHHE.
83 OKcHbl ¥ TUIPOKCUIBI ATTFOMUHMUSL.
a4 OO1as XxapakTepUCTUKA METaNIOB

no6ouHsIx noarpymi (b-rpymm)




[Teproanueckor CUCTEMbI XUMUYECKHUX
3JIEMEHTOB

85

duznueckue 1 XUMUYECKUE CBOUCTBA
XpOMa U €ro COCIMHEHUM, UX TPUMEHEHUE

86

Baxwueline coelMHEHNs] MapraHiia.
[Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

87

IpakTuyeckas padora Ne7 «Ilomydyenue
Y CBOMCTBA COCIMHEHUN MApTaHIa»

88

dusnyeckue U XUMHYECKHE CBOMCTBA
Kenesa u ero coenuHeHui. [lomyuenne n
MPUMEHEHHE CIUIABOB KeJe3a

89

duznueckre 1 XUMHUYECKUE CBOUCTBA
MEIH U €€ COEMHEHHI, X IPUMEHEHUE

90

dusnyeckue U XUMHYECKHE CBOMCTBA
[IMHKA ¥ €TO COCTUHECHHM, UX TIPUMEHEHHE.
['1ApOKCOKOMITIEKCHI IIMHKA

91

IIpakTuyeckas padora Ne 8. Pemienue
AKCIEPUMEHTAJIBbHBIX 3334 10 TeMe
"Meramibl "

92

O00011IeHHE U cCUCTEMATH3AIMs 3HAHUN 110
TeMe «MeTaaaby

93

KounrpoJsbHas padora Ne 5 o reme
"Mertayuibr"

94

Poinb xumuu B oOecrieueHHn YCTOIZQHBOFO
Pa3sBUTUA YCTIOBEUYCCTBA. Ilonsarue o
HAaYYHBIX MCTOJAaX UCCICAO0OBAHN BCIICCTB

95

XHUMHUYECKOE 3arpsAA3HCHUC OKPY)KaIOH_Ieﬁ




CpCAbl U €ro NoCjaICaACTBUA.

96 XuMHus ¥ 3I0pOBbE YEIOBEKA. 1

97 JlekapcTBEHHBIE CpEICTBA 1

98 Xumus nun. KocMetnueckre u 1
nap@roMepHbIe CpesCTBa.

99 BrertoBas xumusi. OpraHudeckue u 1
MUHEpaJIbHbIE y100peHus
KonTpoabHnas padora Ne 6 o reme

100 «MeTo/ibl TO3HAHUS B XUMUH. XUMHUS U 1
KU3HB YEJIOBEKA»

101 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110 1
TeMe

102 O6o0maromuii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YUEHUKA

Xumug. 11 xnacc/Pymsutuc I'.E., ®enpaman @D.I'., AxkumoHepHoe OOLIECTBO
«M3parenscTBO «lIpocBerienuey;

METOJUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Xumusi. Ypoku B 11 kiacce : yue6. mocobue st o01ieodpa3oBat. opranusaiui /
H. H. I'apa. — 2-¢ uza., nepepad. — M. : Ilpoceemnienue, 2015. — 112 ¢. —ISBN
978-5-09-030603-4.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt 15 yuurens «51 uny Ha ypox
XHUMH

http://him. 1september.ru Equnas xomnexius [IOP: TlpenmeTHas komiekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC
sKcriepuMeHThI: xumusi. Komnekmus Poccuiickoro o01ieo0pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast oaumIIHaa MKOJIbHUKOB 10 XMMHH
http://chem.rusolymp.ru Oprannyeckas XuMus: SJI€KTPOHHBIA yUeOHUK TS
CpPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJJIEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJUMITHAJA 110 XUMUHU:
TEJIEKOMMYHHUKAITMOHHBIN 00pa30BaTeNbHBIN IPOEKT
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