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[lporpaMmva 1o XMMMH Ha YypPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHuUs
COCTaB/iecHa Ha OCHOBe TpeOOBaHWI K pe3yjbTaraM OCBOGHHUS OCHOBHOI
00pasoBaTebHOM MPOrpaMMbl OCHOBHOTO 001ero 00pa3oBaHus, MPEICTABICHHbIX
B ®I'OC OOO, a Takke Ha ocHOBe (exepanbHoii paboueil nporpammsi
BOCIIHTaHHA U C Y4ETOM KOHILIEMNLMHU NPEnoAaBaHus y4eOHOro npeaMera « XUuMHs»
B 00pasoBaTe/bHbIX opranu3auusx Poccuiickoii ®eaepaiiui.

[Iporpamma 1o XWMuMHM 13T npeicTaBieHHe O UensX, obuieil cTpateruu
o0y4yeHusl, BOCIIMTAHMs M Pa3BUTUS OOYYAIOLIMXCH CPEACTBAMM  y4eGHOro
npeamera, yCTaHaBIMBaeT obs3arenbHOE NpeaIMeTHOe coaepxaHue,
MpeayCMaTpHBAeT paclpeleieHHe ero o KilaccaM M CTPYKTYPHPOBaHHE I10
pasaesam M TemMaM MporpamMmbl MO XUMHH, OINpeAesisieT KOJIMYECTBEHHbIE W
Ka4yeCTBEHHbIE XapaKTEPUCTHKH coZlepKaHUS, PEKOMEH1yEMYIO
MOC/IeI0BATEIbHOCTE ~ H3YyYEHHS XUMHHM € YY4ETOM  MEXKIPEAMETHLIX W
BHYTPUMPEIMETHBIX ~ CBsi3ed, JIOFMKM y4eOHOro mpouecca, BO3PacTHBIX
ocoOeHHOCTeH  00yualoIMXCcs, ONpefenseT BO3MOKHOCTH MNpeaMera s
peaiM3auMu TpeOOBaHMH K pe3y/ibTaTaM OCBOSHHS OCHOBHOW 0Opa3oBaTesbHOIl
porpamMMbl Ha ypOBHE OCHOBHOrO 001ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbratam 00y4eHHsl XHMUM Ha YPOBHE LeJiel H3ydeHHs [peMeTa U OCHOBHBIX
BUJIOB yueOHO-MO3HABATENbHOH JesTebHOCTH O0YydYarollerocss Mo OCBOEHHIO
yueOHOro coaepKaHHs.

3HaHMe XWMHHM CJIYKHT OCHOBOH Juisi ()OPMHPOBAHHS MHPOBO33PEHHS
00y4arouIerocs, ero MpejacTaBieHuii O MaTepHallbHOM €IMHCTBE MHPA, BAKHYIO
poJib MrparoT (OpMHpyemble XUMHEH MpeACTaBlIeHUs O B3aWMOINpPEBPALIEHHSX
SHEPrud W 00 SBOJIOLMH BELIECTB B IPUPOJE, O MyTAX peLIeHHs [I00aTbHBIX
nMpodJeM yCTOWYHMBOrO Pa3sBUTHs YeJOBEYECTBA — ChIPbEBOM, IHEPreTHUECKOM,
MHLIEBOH M IKOJIOrHYecKoi 6e30macHOCTH, podJieM 31paBoOXpaHeHH s,

N3yueHune XuMHu:

CrOCOOCTBYET — peanu3allMd  BO3MOXKHOCTEHM  JUls  CaMOpa3BUTHS U
(OopMHUpPOBAHHUSA KyJIbTYpPbl IHYHOCTH, €€ 0011l U (GYHKIHMOHAILHON MPaMOTHOCTH;

BHOCUT BKJ1aJ B ()OPMUPOBaHHE MBILLIEHHS W TBOPYECKHUX CIIOCOOHOCTEH
00y4aroUIUXCs, HABBIKOB HMX CaMOCTOSITETBHOM  y4eOHOH  JesTelbHOCTH,
JKCMEPUMEHTAIBHBIX M MCCIEI0BaTeIbCKHUX YMEHHH, HeoOXOAHWMBIX KakK B
MOBCEHEBHOM KH3HH, TaK H B NIPO(eCcCHOHAIbHOM 1eITeIbHOCTH;

3HAKOMHUT CO Cl'leLlHd)HKOﬁ Hay4HOro MBIIIICHHA, 3aKjalbliBacT OCHOBBI
L€JI0CTHOIO B3IJIs/1a Ha €IMHCTBO MIPUPO/IbI U YelI0OBEKa, ABISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHHU €CTECTBEHHO--HAYYHOM MPAMOTHOCTH 00YYarOIUXCH;



crnocodcTByeT (OPMHUPOBAHHIO [IEHHOCTHOIO OTHOLIEHHS K eCTeCTBEHHO-
-HaY4HbIM 3HAHUAM, K IPUPOJIE, K YET0BEKY, BHOCUT CBOM BKI1aJ] B IKOJOTHYECKOE
o0Opa3oBaHHe 00y4aroIIUXC.

JlanHble HamnpasieHHs B OOYYEHHM XMMHH 00ECIeYMBAIOTCS CrelH(UKOI
CONep)KaHHs  y4yeOHOro mpeaMeTa, KOTOPbIii  SBISETCS  MeJarorMyecku
aJarTHPOBAaHHBIM OTpaKeHHeM 0a30BOH HAyKH XMMUHU Ha OMpeNeNEHHOM JTarne eé
pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHusl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOILIMMHUCS CHUCTEMBI MEPBOHAYAIbHBIX MOHATUNH XUMHMH, OCHOB
HEOPraHMYeCKOH XHMHH W  HEKOTOPbIX OTJAEIbHBIX 3HAYUMBIX MOHSATHI
OpraHUYeCKOH XUMHH.

CrpykTypa coaepiKaHusi MpOrpaMMbl 110 XUMHH c(OPMHPOBaHA Ha OCHOBE
CUCTEMHOro noaxonaa kK e€ u3ydeHuro. ComepikaHue CKIAIbIBAETCS H3 CHCTEMBI
MOHATHH O XUMHUYECKOM JIEMEHTE U BeLeCTBE U CHCTEMBI TOHATHH O XUMUYECKO
peakuuu. OO0e 3TH CHCTeMbl CTPYKTYPHO OpraHM30BaHbl [0 NPHHLIUITY
MOCAe10BaTe/IbHOIO Pa3BUTHs 3HAHWI HA OCHOBE TEOPEeTHYECKHX Mpe/ICTaBJIEHHH
pa3HOro ypoBHS:

— aTOMHO--MOJIEKYJISPHOI'O YY€HHsI KaK OCHOBBI BCEI0 €CTeCTBO3HAHUS;

— Ilepuonnyeckoro 3akona Jl. M. MenzeneeBa kak OCHOBHOTO 3aKOHAa XUMMUH;

— YUYEHHS O CTPOEHHMH aTOMa U XUMHUUYECKON CBS3H;

— MpeACTaBlIeHUH 00 3JIEKTPOJIMTHYECKOH AMCCOLIMAIIMM BEIECTB B
pacTBOpax.

Teoperuyeckre 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE  AMIMPHYECKH
[MOJTYYEHHBIX H OCMBICJICHHBIX (baKTOB, pa3sBHUBAKOTCA IMOCJICA0BATEIBHO OT OJHOIO
VPOBHS K JpYromy, BbINOJHAS (YHKUMM OOBSICHEHHS M IPOTHO3HPOBAHMS
CBOWCTB, CTPOEHHUS W BO3MOKHOCTEH NMPaKTHYECKOrO [PUMEHEHHUS U MOJIyY4eHUs
M3y4aeMbIX BELLECTB.

OcBoeHne mporpamMMmbl [0 XHMHMH  CIOCOOCTBYeT  (DOPMHUPOBAHMIO
MpeACTaBIeHUs 0 XMMHYECKOH COCTABISAIOUIeH HAay4yHOH KapTHHBI MHUpPA B JIOTHKE
e€ CHMCTEMHOH MPUPOJBI, LEHHOCTHOrO OTHOIIGHHS K HAay4YHOMY 3HAHHUIO M
MeTOJaM [MO3HaHHWs B HayKe. M3yueHHe XMMHMM NPOMUCXOAMT C TMPHUBIEYEHHEM
3HAHUH W3 paHee M3Y4YeHHbIX YYEOHBbIX MpeaMeToB: «OKpykKarolMi MHp»,
«buonorus. 5-7 knacce» u «PU3nKa. 7 KIacey.

Ilpy HM3y4eHMH XUMHH [POMCXOAMT (OPMHpOBAHHE 3HAHHII OCHOB
XHUMHYECKOH HAayKH Kak 00/1acTH COBPEMEHHOIO eCTeCTBO3HAHHS, MPaKTHYECKOH
ACATEIBHOCTH HY€/IOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBI.
3agaya yyeOHOro mpeaMera COCTOMT B (POPMHPOBAHHH CHCTEMbI XMMHYECKHX
3HAHUH — B@KHEHIIMX (PAKTOB, MOHATHIH, 3aKOHOB U TEOPETHUYECKHMX MMOJIOKEHUH,
NOCTYNHBIX 00O0OLIEHHH MHUPOBO33PEHYECKOT0 XapakTepa, f3blKa HayKH, B



MPUOOIUEHHH K HAyYHBIM MeTOJaM [O3HAaHWUS NpPH MW3YYEHHH BEIECTB M
XMMHYECKHX peakuui, B (JOPMUPOBAHHH M Pa3BUTHH MO3HABATENbHBIX YMEHUIT U
MX TMPUMEHEHHM B Yy4eOHO-TO3HABATENbHOH M  y4eOHO-HCCIIe10BaTeNbCKOl
NeATeNbHOCTH, OCBOCHHMHM TpPaBHJI 0€30MacHOro oOpallleHHss ¢ BeLeCTBAMH B
MOBCE/IHEBHOMN KU3HHU.

[Ipy M3yuyeHun XMMHM Ha YPOBHE OCHOBHOIO 0OILEro 0Opa30BaHMS BAKHOE
3HauYeHHe MpUOOpeu Takue LeH, KaK:

— (QopMHpoBaHHE HHTE/UIEKTYallbHO Ppa3BUTOH JMYHOCTH, TOTOBOH K
caM000pa30BaHHIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY TMPHHATHIO pelleHHii,
CrocoOHO# a1anTHPOBATLCS K OBICTPO MEHSIOLIMMCS YCIOBUAM KH3HH;

—  HalpaBIeHHOCTb OOyuYeHHMs Ha CHCTeMAaTHYecKoe MpUOOLIeHHe
00yHaOIMXCsl K CaMOCTOATE/IbHOM [103HABATENBHON €ATeAbHOCTH, HAY4YHBIM
METOAaM [03HaHHUs, (OPMHUPYIOLIMM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrieyeHKe yCI0BUHM, CIIOCOOCTBYIOLIMX MPHOOPETEHHIO 00YUaIOIHMHCS
OIbITa Pa3sHOOOPa3HON JeATENBHOCTH, MMO3HAHMS W CAMOIMO3HAHUS, KITIOYEBBIX
HaBBIKOB (KJIFOYEBbIX KOMIIETEHLIMH), MUMEIOLIMX YHHUBEPCAIbHOE 3HAYEHHE IS
Pa3/IMYHbLIX BHIOB 1€ TEJIBHOCTH,

— (GopmupoBanre oOmell (YHKUMOHANBHOW M  eCTeCTBEHHO-HAYYHOI
rPaMOTHOCTH, B TOM YHCI€ YMEHUH OOBICHATE M OLEHUBATH SABJICHUS
OKpY’KaloLIeTo MHpa, HCIOJb3ys 3HAHUS M OMNbIT, MOJy4YeHHbIE MPH H3Y4YEHHH
XHMHH, TPUMEHATh WX NPH pELIeHHH MpodsieM B TMOBCEIHEBHOM MKM3HHU M
TPY/10BOH J€ATEIbHOCTH;

— (dopmupoBaHue y O0Oy4alrOIIMXCS 'YMAHHCTHYECKMX OTHOLLUEHMUI,
MOHUMAHHUA [EHHOCTH XWUMWYECKMX 3HAaHHMH M7 BbIpaOOTKH 3SKOJIOIHYECKH
LeJ1IeCO00pa3sHOro noBeieHUss B OBITY H TPYAOBOH /AEATENbHOCTH B LEJAX
COXpaHEHHUs CBOETO 3/10pPOBbs U OKPYIKAOILei MPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAlHH K OOYy4eHHIO, CMOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHHWIO Ha OCHOBE YCBOEHMsSI OOIlleYeJOBEYECKHX LIEHHOCTEI,
FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Npo(uis W HanpaBIeHHOCTH JalibHeilliero
o0yueHus.

OOmiee 4YUCIO 4YacoB, OTBEAEHHBIX /Ui W3YYEHHS XUMHH Ha YPOBHE
OCHOBHOr0 00111eT0 00pa3zoBaHus, cocTtasiseT 136 gacos: B 8 kinacce — 68 yacos (2
yaca B HeIeN0), B 9 Kilacce — 68 yacoB (2 vaca B HeJlelo).
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IlepBoHayaibHble XHMHYECKHE OHATHS

[Ipeamer xumuu. Posb XMMHH B KM3HH 4YenoBeka. XUMHS B CHCTEME Hayk.
Tena u Bewecrsa. dusMueckue CBOICTBA BellecTB. ArperaTHoe COCTOSHHE
BewiecTB. [loHssTHE 0 MeTomax Mo3HaHWA B XUMHHM. UKMCThbie BEILIECTBA W CMECH.
Cnocobbl pa3zneneHus cMecei.

ATOMBI M MOJEKyIbl. XHUMHYECKHe 3jieMeHThl. CHUMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTble u cliokHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHeE.

Xumuueckas Qopmyna. BajeHTHOCTh arOMOB XMMHYECKHX 3J1€MEHTOB.
3aKkoH mocTosiHCTBA cocTaBa BewlecTB. OTHOCHTeNnbHas aTOMHas —Macca.
OrHocuTenbHas MoseKysspHas Macca. MaccoBas 1071 XMMHYECKOrO 3JIeMeHTa B
COEIMHEHUH.

KonnyectBo BewectBa. Mosib. MonsipHas Macca. B3auMocBsizb KoJiM4ecTBa,
Macchl M 4YHCIa CTPYKTYPHBIX €IMHHL BellectBa. Pacuérel nmo dopmyiam
XHMHYECKHX COeAUHEHHUM.

Du3iveckue U XUMHYECKHE SBIEHUS. XUMUUECKash peakius ¥ eé NpU3HaKH.
3aKOH COXpaHeHMsi MacChl BellecTB. XHUMHUYecKue ypaBHeHus. Knaccuduxarms
XUMHYECKHX peaKiHH (CoeIMHEHH s, Pa3/I0KeHus, 3aMellleHns, 00MeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOH IMOCY/0H, NMpaBuiaMu paboTbl B J1aDOpaTopuH H
npuéMamu odpallieHHs ¢ JabopaTOpHBIM 000py/10BaHKEM, W3YYEHHE U ONUCAHUE
(pu3Myeckux CBONHCTB 00pa3’loB HEOPraHMYECKMX BEIECTB, HAOIOJeHHE
(usuyeckux (niapnaeHHe BOCKA, TasHHE IIbJa, PAacTHpaHWe caxapa B CTYIIKe,
KMIeHHe W KOHIEHCAllMs BOJbI) M XMMMYECKUX (FOpeHHe CBeYH, MPOKAIUBAHUE
MEIHOH MPOBOJIOKH, B3aUMO/ICHCTBHE Mela C KUCIIOTO#H) siB/IeHui, Habnoae e U
ONUCcaHWe TPHU3HAKOB MPOTEKaHWs XMMHYECKUX peakuUMd (pasnoxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOH KHMCJIOTBI € XJIOPHIOM Oapus, pa3iokKeHHe THAPOKCHAA
meu (I1) mpu HarpeBaHKH, B3aMMOeicTBUE JKene3a ¢ pacTBopoM conu meau (11),
M3y4eHHE COCO00B pasjielleHHs CMeceil: ¢ MOMOIIBI0 MarHuTa, (GUILTPOBaHME,
BbINTAPUBAHKE, TUCTUIISALMS, XpoMaTorpadus, NpoBeeHHe OYUCTKH MMOBAPEHHOI
con, HabllOAeHHE M ONHMCaHWE  Pe3ylbTaTOB  MPOBEACHHS  OIbITA,
MIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHMsl MacChl, CO3JaHHe Mojeseld MOJeKy
(LIapocTep/KHEBbIX ).

Bakneililnine npeacTaBuTeIH HEOPraHHYECKHX BellleCTB

Bosayx — cmeck raszos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT W MpoCToe
BellecTBO. HaxoxkaeHue kuciopoga B mipupozae, (HU3MYECKHE M XHMHYECKHe
cBoicTBa (peakunu ropenus). Oxcuabl. [lpumenenue kuciopoga. CrnocoOb



MOJy4YeHHsl KHMCIO0poAa B J1adOpaTtopuM M MPOMBILLIEHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H — annoTponHas MOAHMHKALKS KMCIOPO/A.

TennioBoit ekt XuMHUECKOH peakLHH, TepMOXHMHYECKME YpPaBHEHMUS,
9K30- M OHAOTEPMHUYECKHE peakuud. TOnaMBO: Yroib M MeTaH. 3arps3HeHue
BO3/yXa, yCHJICHHE NapHUKOBOIro 3(deKTta, pa3pyilieHne 030HOBOrO CII0s.

Bozmopoa — saement u mnpocroe BemectBo. HaxoxkaeHuwe Bojgopona B
npupozne, (U3MYECKHE M XMMHYECKHE CBOICTBAa, NpPUMEHEHHe, CrocoObl
nosrydeHusi. KHcnoTel u conu.

Mousiptbiii 00bEM ra3oB. PacHéTsl 10 XUMUYECKHM YPABHEHUSIM.

®usnyeckue CBOKCTBA BOABL. Boma Kak pacTBOpHUTEb. PactBopbl.
HacplllleHHble W HeHACBIlIEHHbIE PacTBOPbl. PacTBOPMMOCTH BeIECTB B BOJIE.
MaccoBas 107151 BelecTBa B pacTBope. XUMHYECKHe CBOHCTBA Boabl. OCHOBaHHUS.
Ponb pacTBOpoB B npupose U B KH3HM 4enoBeka. KpyroBopor Bojbl B npupoe.
3arpsisHeHue NpuponHbIX Bod. OXpaHa ¥ OYHCTKA MPHPOAHBIX BOJI.

Knaccudukauus neopranuvecknx coexuHenui. Oxcunsl. Knaccudukaips
OKCHIOB:  cojleoOpasyioimue  (OCHOBHbIE, KHCIOTHBIE, amM(OTepHblE) M
HecojieoOpasylomue. HomeHnknatypa okcuaoB. ®H3MuYEcKME M XHMHUYECKHE
cBOMCTBa OKCHI0B. [lonyueHue okcuIoB.

OcnoBanus. Knaccudukanys OCHOBaHHMI: WEIOYH W HEpacTBOPHUMBbIE
ocHoBaHusi. HomeHknaTypa ocHoBaHMii. ®u3uuecKkHe M XMMHUYECKHUE CBOMHCTBA
OCHOBaHUi. [lonyyeHue ocCHOBaHUH.

Kucnotel. Knaccudukauus kucinor. Homenknarypa kucior. ®usnueckue
XUMHUYECKHE CBOMcTBAa KHUCIOT. Psan aktuBHoctH Mertamnos H. H. Bekerosa.
[lonyyeHue KUCIIOT.

Conu. Homenknatypa coneil. @usnyeckue U XMMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue coneii.

['eHeTHYeCKas CBA3b MEKIY KJlacCaMH HEOPTaHHYeCKUX COeIMHEHHIA.

Xumuueckuil IKcnepumenm:

Ka4eCTBEHHOE OMpe/Ie/ieHHe COAepKaHUs KUCIIOpoJa B BO3/1yXe, MoJyyeHue,
coOupanue, pacrno3HaBaHMe M H3Y4YEeHHE CBOWCTB KHCJIOpoja, HabiioneHue
B3aMMOJIEHCTBHS BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HMKHOBEHUS U
NpeKpalieH’ss ropeHus (moxkapa), O3HakoMileHHMe ¢ oOpa3lamMu OKCHUIOB H
OMMCaHWe MX CBOKMCTB, TNOJy4YeHHEe, cOOUpaHHe, pacro3HaBaHHE W H3y4YeHHe
CBOMCTB BOIOpoja (ropeHue), B3auMojeHcTBHe Boaopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BH/EOMATEpHATIOB), HaOMOAeHHe 00pa3lloB BELIECTB
KoJiHdyecTBOM | MOJIb, HCCJIeJOBaHHe ocobeHHOCTEH pacTBOpPEHUsS BEIIECTB C
pasiMYHOM PacTBOPUMOCTBIO, [PHIOTOBIEHHE PACTBOPOB C  OINpPeeSeHHOMN
MacCOBOH J0/Ieli paCTBOPEHHOIO BELIECTBA, B3aUMO/IEHCTBHE BOJbI C METal/laMH
(HaTpHeM M KaiablMeM) (BO3MOKHO  MCIOJb30BAHHE  BHIEOMATEPHUANIOB),



MccrieloBaHHEe  00pa3sloB  HEOPraHHYeCKMX BELIeCTB PpasiMYHBIX  KI4CCOB,
HaOJIl0/IeHHe W3MEHEHHUs OKPacKH MHAMKATOPOB B PAacTBOpax KMCIOT H ILIeloyeii,
W3yueHue B3aumoneHcTBusi okcuna menu (II) ¢ pacTBopom cepHoil KHCIOTHI,
KHCJIOT ¢ MEeTallaMH, peakUWi HEeHTpaliu3allkM, MOIyuYeHHe HepacTBOPHMBIX
OCHOBaHHH, BbITECHEHHE OIHOIO MeTajuja JIPYTMM M3 PacTBOpa COJM, pelieHHe
OKCNEPHMEHTANbHBIX 3a1a4 Mo Teme «BakHeiIlMe Kiacchl HEOPraHUYECKHUX
COEIMHEHHI .

[Mepuoanuecknii 3akon u Ilepuoawueckass cHeTeMa XHMHYECKHX
ynementoB JI. U. MenneneeBa. Ctrpoenne aromoB. XHMH4YeCKAsi CBH3b.
OKHCIHTE/IbHO-BOCCTAHOBHTE/IbHBIE PEAKIHH

[lepBble MONBITKM KilacCUBHUKAUHKH XHMHYECKHX JJ€MEHTOB. [loHsATHE O
rpynnax CXOJHBIX JJIEMEHTOB (ILLUEJIOYHbIE H LIEIOYHO3EMEIbHBIE METAlIbl,
rajloreHbl, HHEPTHbBIE Ia3bl). JJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEPHbIE OKCH/IbI
H TUAPOKCHUBI.

IMepuonuueckuii 3akoH. [leproauyeckas cucteMa XUMHYECKUX 1eMeHTOB /1.
U.  Menneneesa.  KoporkonepuonHass u  juiMHHONepHoaHas  (OpPMbI
[lepronnyeckoii cuctembl xumuyeckux snementoB . M. Menzeneesa. [lepuossi
W rpymnibl. PU3MYECKHH CMBIC]T MNOPAIKOBOIO HOMEpa, HOMEpPOB Mepuoaa H
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3otonsl. Dnektponsl. CTpoeHue
IEKTPOHHBIX ~ 000704eK aToMOB nepBbiX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoit cuctemsl JI. M. Menneneera. XapakTepuCTHKa XHMHMUYECKOroO
dJIeMeHTa 1o ero noioxeHuto B [lepuoauueckoii cucteme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEeHHs paauyca aTOMOB XMMHYECKMX 5SJeMEeHTORB,
META/NTHYECKHX H HEMETaJlJIMYeCKUX CBOMCTB 10 IPYIINaM U Mepruoaam.

3navenue Ilepuonnyeckoro 3akoHa u [lepHoanyecKoi CUCTEMBI XUMHUECKHX
3JIEMEHTOB I pa3sBUTHA Hayku M npakTvku. [|. WM. MenneneeB — yu€Hblit u
rpaxaaHHuH.

Xumuyeckas cBs3b. KoBajgeHTHas (nmonspHass W HEMOJsIpHAs) CBAA3b.
DJIeKTPOOTPULIATEILHOCTh XMMHUYECKHX 2J1eMeHTOB. MoHHAs CBs3b.

CreneHp  okuciaeHus.  OKHCIUTENBHO--BOCCTAHOBHTENbHBIE  PEaKLMH.
[Tpoueccel okucnenus U BocctaHoBleHHsi. OKHCIIUTEM U BOCCTAHOBHUTEIH.

Xumuueckuil Ikcnepumenm:

H3y4yeHHe 0O0pa3lloB BELIECTB META/UIOB M HEMETa/UIOB, B3aMMOJIEHCTBUE
THIPOKCH/IA LIMHKA C pacTBOpaMM KHCIOT M LIE/NOYei, MpOBEIACHHE OILITOB,
HITHOCTPHUPYHOLINUX MpUMEpPLI OKHUCJIIUTEJIBHO-BOCCTAHOBHTEJIBHLIX peakuuifl
(ropeHHe, peaklUny pa3ioKeHUsl, COeTHHEHHS ).

Mescnpeomemmusie ceasu



Peanusaius MeXNpeIAMETHBIX CBfi3ell MpPH U3YYeHHM XMMHH B 8 Kiacce
OCYILLECTBIACTCA Yepe3 HCMOJIb30BaHHE Kak OOLIMX eCTeCTBEHHO--HAayuHBIX
MOHATHH, TaK M MOHATHH, ABISIOUIMXCSA CHCTEMHBIMHU IS OTAENBHBIX NPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOuire ecTecTBeHHO--Hay4Hble TIOHATHS: HAY4YHBIA (AKT, rUNoOTE3a, TEOpHSs,
3aKOH, aHajlu3, CHHTe3, KilaccupuKauus, MepUOIUYHOCTb, HaAOIIOeHHe,
IKCINIEPHUMEHT, MOCIMPOBAHKE, H3MEPEHHE, MOJIE/b, ABJICHHE.

®usnka: Marepusi, aTtoM, O5J€KTPOH, MPOTOH, HEHTPOH, HOH, HYKIMI,
M30TOIBI, PaJMOAKTUBHOCTh, MOJIEKYNA, 3JIEKTPUUYECKUH 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHHE BellecTBa, ra3, ()M3MYECKHe BeTUYHHBI, eIHHULbI
U3MEPEHHUS, KOCMOC, TUIaHeThl, 3B€31b1, ComnHile.

buosnorus: porocunTes, abixaHue, 6uocdepa.

['eorpapus: armocdepa, rumpoctepa, MuHepasbl, TOpPHbIE [OPOIbI,
M0JIe3HbIe HCKOTIaeMbI€, TOIUIHBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo H XHMHYeCcKas peakuusi

[lepronuyeckuii 3akon. [lepuoanyeckas cucreMa XHMHYECKUX 31eMeHTOB /1.
. Menneneesa. CtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWHCTB
XHUMHMYECKHMX DJJIEMEHTOB II€pPBbIX TpPEX MEpPUOJOB, Kallusl, KajbliMid M HX
COeMHEHHH B COOTBETCTBMM C [IOJIOKEHMEM 531eMeHTOB B [lepHoauyeckoii
CHCTEME H CTPOEHHEM UX aTOMOB.

Ctpoende BemlecTBa: BUIbl XHMHYECKOH CBSI3M. THIBI KPMCTANIMYECKHUX
peLETOK, 3aBHCHMOCTh CBOWCTB BELLECTBA OT THUIMA KPUCTAUTMYECKOW PELETKH W
BU/a XMMHYECKOH CBA3H.

Knaccudukaums ¥ HOMEHKIATypa HeOpraHHYeCKHUX BelIeCTB. XHMMHYECKHE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K pa3IM4HBIM KjlaccaM HeopraHHYecKux
COeIMHEHHH, reHeTHYeCKas CBs3b HEOPraHUYECKHUX BEIIEeCTB.

Knaccuduxanus XMMHYECKUX peakiMii 0 pa3inyHbIM MPH3HAKaM (110 YMCITy
M COCTaBy y4acTBYIOLIMX B peakUWH BELIECTB, MO TermioBoMmy 3(ddexTy, Mo
M3MEHEHHIO CTENEHEeH OKHUCIIEHHUs XHMHYECKHX 3JeMEHTOB, 10 0OpaTHMOCTH, 1O
YUYaCTHIO KaTalu3aropa). DK30- U SHI0TepMHUYECKHUEe peakiuh, TEPMOXHUMHUYECKHE
YpaBHEHHUSI.

[lonsatHe 0 cKopocTH XuUMHYecKOH peakuuu. [loHsTHe 00 0OpaTUMBIX M
HeOOpaTHMBbIX XUMHMYECKHUX peakuusiX. [IOHsTHE O rOMOreHHBIX M TreTepOTreHHbIX
peakuusx. [Tonstue o karanuse. [TonsTHe 0 XMMUYECKOM paBHOBecHH. PaKTOPBHI,
BIAUSAIOLIME HAa CKOPOCTb XHUMHMYECKOW peakuMu W T[OJIOKEeHHEe XUMHYECKOro
paBHOBECHS.

OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE — PeakLMH,  3JeKTPOHHBIH  GaJsiaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHOM peakiuHu. CocTtaBnenue YpaBHEHHUH



OKHCIIUTE/IbHO--BOCCTAHOBHTENIBHBIX ~ peakUuMid C  WCMOJb30BaHUEM MeToja
3JIEKTPOHHOTO OasnaHca.

Teopust 371eKTPONIUTHYECKOH AUCCOLMALINM. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonbl, aHHoHpl. MexaHu3M AHMCCOLMALIMKM BELIECTB € Pa3IHUYHBIMM BHUIAMH
XUMHYeCKO# cBsA3u. CTenens anccotmannu. CunbHbIe U ciiabble JeKTPOIUTHI.

Peakunu nonnoro oomeHa. YciioBHs IPOTeKaHUs peakLii HOHHOrO 0OMeHa,
MOJIHBIE W COKpalllEHHbIE MOHHbIE YpaBHeHUs peakuuii. CBoiicTBa KHCIIOT,
OCHOBaHMH M COjJlel B CBeTe NPEACTABICHHH 00 3JIEKTPOJHTHUECKOI
auccoumannu. Kayectsennble peakiiuu Ha HOHBL. [ToHsATHE O rUapoM3e coneil.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJAEISAMH KPHUCTA/NIMYECKHX PEeLIETOK HEeOpraHHYeCKUX
BELIECTB — META/JIOB M HemeTauioB (rpadgura M anMasa), CIOKHBIX BeleCTB
(XJlopHJa HAaTpusi), UCCIII0BAHUE 3aBUCHMOCTH CKOPOCTH XUMMYECKOH peakimu
OT BO3JCHCTBHS pa3IM4HbIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, MpoOLECCa AMCCOLMALMM KHUCIOT, IHeJloyed M coliei
(BO3MOJKHO  HCIOJB30BaHHE  BHJE0 MaTepHalioB), [MPOBEJEHHE  OIbITOB,
WUTIOCTPUPYIOLIMX — NPU3HAKW  MPOTEKaHUs  peakluuit  MOHHOro  oOmeHa
(oOpasoBaHMe oOcaaka, BblleJe€HHe ra3a, o00pa3oBaHME BOJbI), OMNbITOB,
WJUIIOCTPUPYIOLIMX  MPHMEPbl  OKHUCIIMTEJIbHO-BOCCTAHOBHUTENBHBIX  peakLui
(ropeHue, peakilHH pasjiOkKeHHs, COCMHEHHA), paclio3HaBaHHEe HEOPraHWYECKUX
BELIECTB € TMOMOIIBK)  Ka4yeCTBEHHbIX peaKlWil Ha HOHBI, pelleHHe
JKCIEepUMEHTANIbHBIX 3a1a4.

Hemerainibl 1 HX coelHHEHHS

OOwas xapaktepucTHka ranoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHd okuciaeHus. CtpoeHue U (u3UYeCKHe CBOWCTBA MPOCTHIX
BEUIECTB — rajoreHoB. XHMH4YECKHE CBOHCTBAa Ha [pUMEpe  XJjopa
(B3aMMOIEHCTBHE ¢ MeTaljlaM{, HeMeTalUlaMH, IIelo4amMu). XJIOPOBOIOPO/I.
ConsHas KucloTa, XMMHYECKHE CBOKHCTBa, MoOJydyeHHe, NMpuMeHeHHe. [leiicTBue
XJlopa M XJIOpOBOAOPOAAa Ha OpraHu3M 4eloBeka. BakHeiiue XIOpPHIbI M HX
HaXO0K/JIeHHE B IPHPOIE.

Obmas xapaktepuctuka 71eMeHTOB VIA-rpynnbl. OcoGeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHd okucieHus. CTpoeHue W (U3MUECKHEe CBOMCTBA
POCTBIX BELIECTB — KMCIOPOAa M cepbl. AIJIOTPONHbIE MOAU(DHUKALKUK KUCIOPOIa
U cepbl. XUMHYecKHe cBoicTBa cepbl. CepoBoaopoa, cTpoeHue, (usryeckue u
XHUMHUYecKue cBolicTBa. OKCHIbI cepbl KaK MPeACTaBUTEH KHCIOTHBIX OKCHIOB.
Cepnas kucnora, ¢u3Myeckue M XHUMHUYecKHe CBoiicTBa (oOuiMe Kak
MpeacTaBUTeNsd Kilacca KUCIOT W crneuuduyeckue). XHUMHYECKHE peaKlUH,
Jealie B OCHOBE MPOMBILIIEHHOTO Crocoda MOMyYeHUss CepHOH KHUCIIOTHI.
ITpumenenue cepHoii kucnotbl. CoNM CepHON KUCIOThI, Ka4eCTBeHHAasi peakuus Ha



cynbhat-uoH. Haxoxaenne cepbl u eé coeaumHeHuil B npupoze. XuMHYECKOe
3arpsA3HEHHE OKPYXKAlolIeH Cpelbl COeAMHEHUSIMH Cepbl (KHCIOTHbBIE IOMIH,
3arpsi3HeHMe BO3/lyXa W BOAOEMOB), Cr1oco0bl ero npe0TBpalLeHHs.

Obmwas xapakTepuctuka s1eMeHToB VA-rpynmsl. OcoGeHHOCTH CcTpoeHHs
aTOMOB, XapaKTepHbIe CTENEHH OKUCIEHMS. A30T, pacrpocTpaHeHHe B MPUpOJE,
(usnueckne u xumudeckre cpoiictea. Kpyrosopot azora B npupone. AMMHAK, €ro
(pu3ryeckue u XMMHYECKUE CBOHCTBA, Mojy4eHue U npumeHeHue. Col aMMOHUS,
MX pU3MYECKHE W XMMHYECKHe CBOHCTBA, MpuMeHeHue. KauecTBenHas peakuus Ha
MOHbI aMMOHHS. A30THas KMUCIOTa, e€ noiydyeHue, QU3MYECKHE M XMMHYECKHE
cBoicTBa (OOLIMe Kak MpeacTaBMTeNs Kiacca KHCIOT M crenuduuyeckue).
Hcronb3oBaHWe HUTPAaTOB M COJNeH aMMOHMST B KayecTBE MMHEpabHBIX
ynobpennii. XuMUUueCKoe 3arps3HeHHe OKpPYIKarollel cpebl COeIMHEHUAMH a30Ta
(KMC/IOTHBIE JIOKIM, 3arpA3HEHMe BO3jlyXa, MOuYBbI H Bomoémos). docdop,
annoTponHele Moaudukauuu ¢ocedopa, GuzMUEcKHe M XUMHMYECKHE CBOMCTBA.
Oxkcun pocdopa (V) u pochopras kuciora, husndeckne 1 XMMHUECKHE CBOHCTBA,
nony4exue. Mcnonesosanue pocdartoB B Ka4eCTBe MUHEPAIbHBIX YI00OPEHHi.

OOwas xapaktepuctuka s1eMeHToB [VA-rpynnsi. OcobeHHOCTH cTpOeHus
aTOMOB,  XapaKTepHble  CTEMNEHH  OKHUCJIEHHs.  Yriepoa,  alloTPOINHbIe
MOAM(HUKALMK, paCNpOCTPaHEHHEe B MpHUPOJE, (U3HYECKHE M XUMHYECKHe
cpoicTBa. Azncopbuusi. Kpyrosopot yraepoaa B npupoze. OKcubl yriepoaa, ux
(Gusnueckne M XUMHYECKHe CBOWCTBA, [EHCTBHE HA JKUBBIE OPraHM3MBbl,
Mojy4eHHe W MpHMEHEHHe. DKOJIOrHuecKue npoOieMbl, CBS3aHHBLIE C OKCHIOM
yrnepoaa (IV), runoresa rio0anbHOro MOTENJIEHHUsS KIMMaTta, MNApHHUKOBBIM
3¢ddekt. YronbHas KucaoTa U eé coiu, UxX QU3MYecKHe W XMMHUUYECKHe CBOHCTRa,
nojiydeHne W mnpumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM
XO035HCTBE.

[lepBonayanbHble MOHATHS 00 OPraHUYECKUX BEILLECTBAX KaK O COEAMHEHHSIX
yriepoza (MeTaH, 3TaH, ITHIEH, aleTH/IeH, TaHOJ, TNTHLEPHH, YKCYCHas KMCIIOTa).
[Ipypoanble HMCTOYHHKH YTJIEBOIOPOAOB (yrofib, MNPUPOAHBIA ra3, He(dTh),
NPOAYKTbl HMX MepepadoTKH (O€H3MH), UX POJb B OBITY W NPOMBIIIIEHHOCTH.
[TonsTe 0 OMonornuecky BaKHBIX BelLleCTBaX: JKUpax, Oeskax, yrieBojax — U Ux
poiaM B KM3HM 4YejoBeKa. MarepuanbHOe eIMHCTBO OpraHUYeCKHX W
HEOPraHWYEeCKUX COeJIMHEeHUA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHUE H
npumeHenue. CoenuHeHus kKpemHus B npupozme. OOwme mnpeacrasieHus o6
okcuzae kpemuus (IV) u kpemHueBoii kucnore. CHIMKATBI, UX MCIOJIb30BAHHE B
ObITy, B MPOMBILIIEHHOCTH. BajkHeililne CTpOUTEIbHBIE MaTEepUalibl: KEpaMHKa,



CTEKJIO, LleMeHT, 0eToH, kene300eToH. [Tpobiembl 6Ge30MacHOro MCMoab30BaHMS
CTPOMTENIbHBIX MAaTEPHAIOB B IOBCEHEBHOM JKU3HH.

Xumuueckuu yIkcnepumenm:

M3y4eHHe 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOWCTB COMSIHOH KHCIIOTHI,
[MPOBEICHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIIOIeHHe TIPU3HAKOB
MX [POTEKaHHWs, OMBITHI, OTpakarolMe (PU3NUECKHe M XHMHYECKHE CBOIiCTBa
rajoreHoB M HMX COCJHHEHHH (BO3MOYKHO MCIMOJIB30BaHHE BUAEOMATEPHAIIOB),
O3HaKOMJEeHHe ¢ o00pa3slaMH XJOPHUIOB (rajllOreHU/IOB), O3HAKOMJEHHE C
oOpasuamMM  cepel M €&  COeIAMHEHMSIMH  (BOSMOXKHO  HCIOIb30BaHHE
BHeoMaTepualoB), HaOI0AeHHe Mpolecca o0yrIMBaHUs caxapa Moj AeiicTBHeM
KOHLUEHTPHUPOBAHHOMH  CEPHOH  KUCJIOTHI, H3ydyeHHE XMMMYECKHX CBOMCTB
pa3baBJIeHHOI CepHOMN KUCII0ThI, MPOBEIeHHE Ka4eCTBEHHOH peakluu Ha cyab(haT-
HOH W HaOIOIeHHe NpH3HAKa e NMpOTeKaHHs, O3HAKOMJIEHHE ¢ (DM3MYECKHMHU
CBOHMCTBaMH a30Ta, ¢ochopa M HX COCAMHEHHH (BO3MOKHO MCIIOIb30BAHUE
BHeOMaTepHalioB), oOpa3uamMu a30THLIX M (HOCHOPHBIX ya00peHuii, momyueHue,
codupaHHe, pacro3HaBaHWE M H3y4YeHWe CBOWCTB aMMHaKa, [pOBeleHHe
KaueCTBEHHBIX PeaKklLMid Ha HOH aMMOHHMS M (ochaT-HOH U H3ydeHHe NMPHU3HAKOB
MX MPOTEKaHMs, B3aMMO/I€HCTBUE KOHLEHTPHPOBAHHOM a30THOW KHCJIOTHI ¢ MEbIO
(BO3MOXKHO HUCMOJIb30BaHHE BHIEOMAaTEPUAIIOB), U3y4yeHue Moenen
KpUCTAIIMYECKUX pelETOK anmasa, rpadura, ¢ynnepeHa, O03HAKOMJIEHHE C
MPOLIECCOM  alCOpOLMM PAacTBOPEHHBIX BEILIECTB AKTHBUPOBAHHBIM yIIEM M
YCTPOHCTBOM POTHBOrasa, rnojydyeHue, coOupaHue, pacro3HaBaHHE M H3yYeHUE
CBOMCTB YIJIEKHUCIIOTO ra3a, MpOBeJeHHe KaueCTBEHHbIX peakUWil Ha KapOoHaT M
CH/IMKAT-HOHBI W H3YY€HHE [IPU3HAKOB HUX TMPOTEKaHHs, O3HAKOMIIEHUE C
MPOAYKLUHCH CHIMKATHOM [POMBILUIEHHOCTH, peLIeHHe 3KCIIePUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHelile HeMeTaIbl U UX COeIHHEHUSY.

MeTa/li1bl H HX COeIHHEHHS

OO61uas xapakTepucTHKa XHMHYECKHX 3JIEMEHTOB — METallIOB Ha OCHOBAaHHH
X nonoxenus B Ilepuonnueckoli cucreme xumuueckux snementos JI. W.
Menaeneesa u ctpoeHus atomoB. CTpoeHre MeTamioB. Merannuyeckas CBS3b W
MeTalllM4ecKas  KpuCTalau4yecKas  pelmérka.  DNIeKTPOXUMHYECKHH  psl
HanpskeHui MetamnoB. Dusnyeckre W XUMHUYECKHE cBoMcTBa MeTasuioB. OOuiue
crocoObl MmojydeHHus MeTauioB. [IoHATHE O KOPPO3HWH META/IOB, OCHOBHbIE
CrnocoObl 3alllMThl UX OT Koppo3uu. CriaBel (CTalb, 4yryH, AIOPaTIOMHHHIA,
OpOH3a) ¥ UX NPHMEHeHHe B ObITY U MPOMBIILIEHHOCTH.

[Ilenounsie Metannbl: nonoxeHue B Ilepuoandeckoii cuCcTeMe XHMHUYECKHX
anemeHTOB /1. M. MenzeneeBa, CTpoeHHe MX aTOMOB, HaXOXJEHHE B MpPHUPOJIE.
DusuyeckHe W XMMHYECKHe CBOHCTBA (Ha nMpumepe HATpus U Kanus). OKCUIbI U



FMAPOKCHAbI HaTpus M Kanus. [IpumeHeHWe I1IETOYHBIX METallloB M HX
COEeAMHEHHH.

[llenoyHo3eMenbHBIE MeTaslbl MarHUil ©W  KaJblMii: T[OJOKEHHE B
[leproanyeckoit cucreme xumudeckux snemeHtos JI. M. Menzeneesa, ctpoenue
HX aTOMOB, HaXOXKIeHHE B Nprpoae. Pu3nyeckre U XUMHYECKHE CBOMCTBA MarHUs
M Kaubuus. Bakneiiline coenuHeHMsl KaiblMs (OKCHI, THAPOKCHI, COJIH).
JKécTkocTb BOABI H CHIOCOOBI €€ yCTpaHeHuUs.

AmoMUHHHN: nonoxenue B [lepuoinyeckoii cucteMe XMMHYECKHUX 37T€MEHTOB
. WU. Menneneesa, cTpoeHue aToMa, HaxoxkjeHWe B npupojae. Dusumueckue W
XUMHYECKHE CBOHCTBA amOMUHHA. AM(OTEpHbIe CBOIICTBA OKCH/IA U THIPOKCH/IA
ATIOMUHHMSL.

Keneso: nonoxenue B [lepuoanyeckoii cucteMe XHMHYECKHX 271eMeHTOB [,
M. MenaeneeBa, cTpoeHHe aToma, HaxokieHue B mnpupojge. dusuyeckue u
XUMHYEeCKHe CBOMCTBA Kene3a. OKcubl, THAPOKCUIbI M cou xenesa (II) u xenesa
(ITI), ux cocTa, cBOMCTBA U MOJIyYEHHE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIeHHe ¢ oOpa3laMi MeTallloB W CIUIABOB, HX (DH3WYECKUMHU
CBOMCTBAMH, H3y4YE€HHME  pe3yJbTaTOB  KOPPO3HH  METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHMAEOMATepUaloB), OcoOeHHOCTell B3auMoOAEHCTBHS OKCHAA
KalbLMs W HATPHS C BOAOH (BO3MOJKHO HCIIOJIb30BAaHHE BHIEOMATEpHAIOB),
MCCIIeI0OBaHHE CBOMCTB KECTKOH BOJbI, TMpOLIECCa TOPEeHHUs JKele3a B KUCIOPOe
(BO3MOJKHO ~ HCIIOJIb30BaHHE  BHMIEOMATEPHAIOB), I[PU3HAKOB  MPOTEKAHHUs
KauyeCTBEHHbIX pPeakUMH HAa WOHBI: MarHus, KalbLlMs, aTIOMHHHSA, LIMHKA, )Kejesa
(II) u xenesa (I1I), meau (1I), HaOmroneHue U onucaHue NPOLIECCOB OKPALIMBAHUS
[UIJaMeHW MOHAaMHW HATpus, Kajlusg W KalbUus (BO3MOXKHO HCIIOJIb30BAHUE
BHIEOMATEPHAIIOB), UCCIIeA0BaHUe aM(OTEpPHBIX CBOMCTB IMIAPOKCHIA AFOMHHUS
M THAPOKCH/IA LIMHKA, pellieHHe IKCIIEpUMEHTAIBHBIX 3a/a4 1o TeMe «Baxkneime
MeTaJllIbl U UX COeAUHEHHUS.

XHMHS H OKpY’KaKOLIas cpeaa

BewectBa ¥ Marepuanbl B IOBCEIHEBHOW JKHM3HH 4eloBeKa. besomnacHoe
MCIOJIb30BAHKE BELIECTB W XHMHYECKMX peakuui B ObiTy. IlepBas nmomoiub npu
XMMHYECKHUX 0JKOTaX U OTPaBJICHUSX.

XHMHYECKOE 3arps3HeHHe OKpYKalllel cpeabl (mpeieibHas AOMyCTHMas
KOHLIeHTpalusa BewecTs, nanee — [1/1K). Pons xumMuu B pellieHHH 3KOT0rHYeCcKUX
npodsiem.

Xumuueckuil ykcnepumenm:

u3y4yeHue o0pa3loB MaTepualoB (CTEKJIO, CIIaBbl METAIIOB, MOJTHMEpPHBIE
Marepuasbl).

Mesxcnpeomemunle ceasu



Peanusauus MeknpeaMeTHbIX CBsizell NpU H3y4YeHMHM XUMUM B 9 Kiacce
OCYILECTBIISETCS 4Yepe3 HCIMO/b30BaHHE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX
TMOHSTHH, TaK W NOHATHH, SBIAOLIMXCS CHCTEMHBIMH JUISL OT/AEIbHBIX NPEMETOB
€CTeCTBEHHO--HAaYYHOTrO 1IHKJIA.

OOuine ecTecTBEHHO-HAyuYHble TOHATHS: HayuHblli (AKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTEe3, KiIacCH(UKALMs, TEepUOJAUYHOCTh, HaOIIOJEeHHeE,
JKCIIEPUMEHT, MOJCIHUPOBAHME, H3MEPEHHE, MOJIeNb, SBIEHUE, MNAPHUKOBBIM
y¢ddeKT, TeXHOIOrUsI, MATepHAIILI.

Du3Kka: marepusi, aToM, 3JIEKTPOH, [IPOTOH, HEHTPOH, MOH, HYKIHI,
H30TOMNBI, PAAMOAKTHUBHOCTb, MOJIEKYJa, SJIEKTPUYECKMH 3apsii, NPOBOIHHMKH,
MOJYMPOBOIHUKH, JMIJIEKTPUKH, (DOTOZIEMEHT, BEIIeCTBO, TEN0, O0BEM,
arperaTHoOe COCTOsIHHE BEILECTBa, ras, pacTBOP, paCTBOPUMOCTb, KpUCTAITHYECKAS]
peléTka, CruiaBbl, (PM3UYECKHE BeJIMUYWHBI, €JUHHIBI M3MEPEHHs, KOCMHYECKoe
MPOCTPAaHCTBO, INIAHETHI, 3BE3/1b1, ComHIle.

buonorus: dortocunres, nbixanue, Guocdepa, KocHcTEMa, MHHEpaTbHbIE
yA00peHUsl, MUKPO3JIEMEHTbI, MAKPOIJIEMEHTBI, THTATe/IbHbIE BEIIECTRA.

I'eorpadus: armochepa, ruapocdepa, MHHepalbl, TOpPHbIE MOPOIbI,
[10JI€3HbIC HCKOMIAEMbi€e, TOIIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI ITPOIPAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIIETO OBPA30OBAHMUA

JJUYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJibTaThl OCBOEHMS MPOrpamMMbl OCHOBHOIO OOLIEro
00pa3oBaHMsl IOCTHralOTCs B XoJe OOy4YeHHs XMMHH B €IMHCTBE y4eOHOH M
BOCIMTATE/IbHOM [€ATENIbHOCTH B COOTBETCTBHU C TPAIULIHOHHBIMH POCCHMCKUMH
COLMOKY/IbTYPHBIMH H JIyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, MPHHATHIMH B
oOllecTBe MpaBUIaMH W HOPMAaMH [OBEJCHHS M CHOCOOCTBYIOT Ipoleccam
CaMOIO3HaHMs, CaMOPA3BUTHS U COLIMAIH3ALIMH 00YYalOIIUXCS.

JInuHoCTHBIE ~ pe3ylbTaTbl  OTPAXalT  [FOTOBHOCTH  OOY4YalOLIMXCH
PYKOBOACTBOBATBCSA  CHCTEMOHW IMO3MTHUBHBIX LIEHHOCTHBIX OpHEHTAUHMH W
paclIMpeHHe ONbITa IeATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOI0 BOCTIHTAHHS:

LIEHHOCTHOTO OTHOILUEHHUS! K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4yHOMY Haclle[Hi0, MOHWUMAHMs 3HAYEHHS XUMUYECKOW HAyKH B IKWU3HH
COBPEMEHHOI0 001IeCTBa, CMOCOOHOCTH BIAAETh 10CTOBepHOW HH(poOpMaluei o
MepeaoBbIX TOCTHKEHUSAX M OTKPLITUAX MHPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSX 00 yCTpoOiCcTBE MHpa U 0011IeCTBa;

2) rpak1aHCKOro BOCIIHTAHUSA:

MpEeACTaBIE€HUss O COLMAJbHBIX HOPMAax M TMpaBWIaX MEKIHYHOCTHBIX
OTHOLUEHHWH B KOJUUIEKTHBE, KOMMYHWKATHBHOH KOMIETEHTHOCTH B OOILIECTBEHHO
MOJE3HOH,  y4eOHO-MCC/IelOBATe/lbCKOM, TBOpPYECKOHM W APYrHX  BHAax
JIEATENIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3sHOW COBMECTHON [eATelIbHOCTH TMpH
BBIMOJIHEHUH  y4eOHBIX, [O3HAaBaTeJlbHBbIX 3a7ay, BBIMOJIHEHUH XHMHYECKHX
3KCMEPUMEHTOB, CO3J1aHUH Y4eOHBIX MTPOEKTOB, CTPEMIIEHHS K B3aUMOITOHMMAaHHUIO
M B3aMMOINOMOLLUM B Mpolecce 3TOH y4yeOHOH 1esATeJbHOCTH, TOTOBHOCTH
OLIEHWBaThb CBOE TIOBEJEHHE M TIOCTYNKH CBOMX TOBAapHIIeH C TMO3MLIUU
HPaBCTBEHHBIX M [IPABOBBIX HOPM € YUETOM OCO3HAHHS MOCIEACTBUI MOCTYIKOB;

3) HUeHHOCTH HAYYHOIO NMO3HAHUS!

MHMPOBO33PEHYECKHE NPEACTABICHUS O BELIECTBE U XUMHYECKOH peakiuw,
COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHK) pa3BUTHs HAayKW H COCTaBIISIOLINE
OCHOBY JUIsl TIOHUMaHHWs CYLUIHOCTH Hay4HOH KapTHHbI MHUpa, NpeacTaBleHusi o0
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHA IMPUPObI, B3aUMOCBA3AX 4YEJIOBEKa C
NPUPOIHOM CPEIOH, O POJIM XMMHUH B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[1O3HaBaTeJIbHbIE MOTHBEI, HAalipaBJICHHBIC Ha ITOJIYYCHHE HOBBIX 3HAHUHK 110
XUMHM, HeoOXoauMble 171 00bsCHeHUs HaO/II0aeMbIX MPOLECCOB M SBJICHHUH,
Mo3HaBaTe/lbHOM, MHGOPMALIMOHHON W YWTATE]bCKOH KyJbTYpbl, B TOM 4MCIIE
HaBbIKOB CAaMOCTOSTENbHOW padoThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOMH



TTEpaTypoi, JOCTYMHBIMM TEXHMYECKMMH CpeaCTBAMH HMH(OPMALMOHHBIX
TEeXHOJIOTHH;

MHTEpeC K OOYYEHHI0O W TO3HaHWIO, JH0003HATENLHOCTh, FOTOBHOCTH U
CMOCOOHOCTE K €aMo00pa3oBaHHIO, MPOEKTHOW M MCCIIeN0BaTelbCKOM
AeSTeIbHOCTH, K OCO3HaHHOMY BbIOOpPY HANpaBIEHHOCTH W YPOBHS OOYYEHHUS B
NajlbHEeHIEeM:;

4) popMHPOBAHHS KYJbTYPbl 310POBbS:

OCO3HAaHHME LEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIUEHHS K CBOEMY
3/I0POBbIO, YCTAHOBKH Ha 30pOBbIH 00pa3 KW3HH, OCO3HAHHE MOCIEACTBHI H
HENpHUATHE BPE/IHbIX IPUBBIYEK (YIOTPeOIeHHs alKOros, HAPKOTUKOB, KypeHHs),
HeOoOXOAUMOCTH  cOOMOAeHHs TNpaBuil 0O€30MacHOCTH MpPH  OOpalleHuH c
XMMHYECKMMH BEILECTBAMHU B ObITY M peaibHON KU3HH;

5) TpyaoBoro BocnuTaHus:

MHTEpEeC K MPaKTHYECKOMY M3y4eHUI0 npodeccHii U Tpy/Ja pa3iuyHOro poja,
yBa)K€HHe K TPYIy M pe3ylbTaTaM TpPYy/J0BOH NeATeNIbHOCTH, B TOM YHCJIe Ha
OCHOBE TMPUMEHEHUS TMPEJAMETHLIX 3HAHMH 10 XWMHH, OCO3HAHHBIH BBIGOP
MHIAMBUIYaIbHOH TPAeKTOPUHM ITPOJI0JIKEeHHsT 00pa30BaHMUsA C YYETOM JIHYHOCTHBIX
HHTEPECOB U CIOCOOHOCTH K XMMHMH, OOLLECTBEHHBIX HHTEPECOB U MOTPeOHOCTEA,
YCNeUwHOH npo(ecCHOHAIbHON JesTeIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMHA,
rOTOBHOCTb a/1allTHPOBATLCS B MPO(eCcCHOHATBHOM cpejie;

6) YKOJIOrH4eCKOro BOCTIHTAHHA:

SKOJIOTHYECKH LeaecooOpa3Hoe OTHOLIEHHe K MPHPOIe Kak MCTOUYHHKY
KM3HH Ha 3eMile, OCHOBE e€ CyLIeCTBOBaHMUs, TOHUMaHHe LIEHHOCTH 3[0POBOI0 M
OezonacHoro oOpa3a JKHW3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3HUecKOMYy M IICHXMYECKOMY 310pOBbIO, OCO3HAaHHE LEHHOCTH COOJIOAEHHS
paBuI1 0€30MacHOro MoBeIeHUs! MPH padoTe ¢ BElIeCTBAMH, a TAKIKE B CUTYaLHIX,
YTPOKAIOLIMX 310POBBIO U KU3HU JIFOEH;

CMOCOOHOCTH TMPUMEHATH 3HAHUS, MO/y4YaeMble MMPH U3YYEHHH XMMHUH, JUIs
pelleHus 3a1a4, CBA3aHHbIX C OKPYJKalOLel NPUPOIHOM Cpeoi, s MOBBIIEHHs
YPOBHS  9KOJIOTMYECKOW  KyIbTypbl, OCO3HaHHUs IJI00AJIBHOrO  Xapakrepa
3KOJOTHYECKUX MpoOdJieM M MyTed WX peLIeHHs] MOCPEeACTBOM METOJ0B XHMHH,
3KOJIOrMYECKOr0 MBILJIEHUSA, YMEHUS PYKOBOJICTBOBATHLCSA UM B [103HABATEILHOIA,
KOMMYHHKaTHBHOM U COLMATIbHOMH MPaKTHKE.

METANPEAMETHBIE PE3VJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIAEIAIOT 3HAYUMBIE JUIs
dopmupoBanHs MHpPOBO33peHMsi oOLleHayuyHble [OHSATHS (3aKOH, Teopwus,
MPHHLKIL, TUIoTe3a, (akT, cucTema, Ipolece, SKCIepUMeHT U JPYroe.), KOTopbie
MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4YeOHBIX MpeaMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHWH M3 ITUX NpeAMeTOB (OPMHPOBATH MpPEACTABIEHHE O LETOCTHOM



Hay4YHOH KapTHHE MHpa, H YHHBepcallbHble y4eOHble JeHCTBHUS (I03HaBaTeIbHbIE,
KOMMYHHKaTHBHbIE, PEryIsSTHBHbIE), KOTOpble o0ecrneyuBarOT (GOpPMUPOBAHHE
FOTOBHOCTH K CaMOCTOATEJIBHOMY IUIAHUPOBAHUIO M OCYILECTBIEHHIO yueOHOI
NesITebHOCTH.

ITosHaBaTe/IbHBIe YHHBepCaIbHbIE YUeOHbIe 1elicTBHS

ba3soBble JJorHyeckue neicTBus:

YMEHHS HCIO0JIb30BaTh NPUEMBI JIOTUHYECKOTO MBIIUIEHUS TPU OCBOEHHH
3HAHWH: PacKpbIBaTh CMbIC/ XMMHYECKHAX MOHATHH (BBIAENATh MX XapaKTepHbIe
MPU3HAKK, yCTaHABIHBaTh B3aWMOCBA3b C APYTHMM MOHATHUSIMH), MCIOJIb30BaTh
MOHATHA /I 00BACHEHHs OTAE/NbHBIX (PAKTOB M SIBIIEHUH, BEIOMPATh OCHOBAHUSA H
KpPUTEPUU A5 KIaCCHM(DUKALMH XMMHYECKHX BELIECTB M XHMHMYECKHX peakiMi,
yCTaHaB/IMBaTh MPHYHHHO-CIEACTBEHHbIE CBA3W MeEXKI1y OOBEKTaAMH H3Y4YeHHS,
CTPOUTH JIOTHYECKHE pacCyKAeHHMs (MHIyKTHBHbIE, €1yKTHUBHbIE, 10 aHAJIOTHH),
71e/1aTh BbIBO/IbI M 3aKIIFOUYEHHS;

yMEHHE NpPHMEHATb B MpoLecce I[O3HAHWA TMOHATHSA (MpeJMETHbIE M
MeTanpeIMeTHbIE ), CHMBOJIMYECKHE (3HAKOBbIE) MO/IeIH, UCTIONIb3YEMbIE B XUMHH,
npeo0pa3oBbIBaTh LLIMPOKO NMPHUMEHSIEMble B XUMHH MOJIelIbHbIE TIPEACTABIECHUS —
XUMHMYECKHI 3HAK (CHMMBOJI 3JIeMEHTa), XMMHuYeckas (opMmyna M YypaBHEHHE
XMMHYECKOH peaKLUH — MPH PelleHHuH y4eOHO-MOo3HaBaTeNbHbIX 3a/1ad, ¢ y4ETOM
3THX MOJEJIbHBIX TPEJCTaBIEHUN BBIABISATh U XapaKTepPU30BaTh CYIIECTBEHHbIE
NPU3HAKH M3y4aeMbIX 00BEKTOB — XMMHUYECKUX BELIECTB U XMMHUYECKHUX PeaKIHii,
BbISIBIATH ~ OOILME  3aKOHOMEPHOCTH, TMPHUYHMHHO-CIIE[ICTBEHHbIE CBSI3H W
NIPOTHBOPEYHS B U3yUaeMbIX Mpoleccax U sBISHHUIX.

ba3zoBbie uccienoBaTe/IbCKHe 1€HCTBHS:

YMEHHE HCIOJIb30BaTh I1OCTaBJEHHbIE BOINPOCHl B KAayeCTBE HMHCTPYMEHTa
MO3HaHWs, a& TakKkKe B Ka4yeCTBE OCHOBbI Ul (DOPMUPOBAHMS THUIIOTE3bI [0
NpoBepKe MPaBUJIbHOCTH BBICKA3bIBAEMBIX CYHICHHIA;

MpHOOpeTeHHe OmbiTa MO TJIAHMPOBAHWIO, OPraHU3alUM U MPOBEAEHHIO
YYEHHYECKHX JKCIIEPHMMEHTOB, yMeHHe HalmodaTh 3a XOJIOM Ipolecca,
CaMOCTOSTEJIBHO MMPOTrHO3UPOBATh €ro pe3ynbTar, GopMyJIHpPOBaTh 0000IIEHHS U
BBIBOJIbI 110 pe3yJibTaTaM MpPOBeAEHHOTO OMNbITA, UCCIEAOBAHHS, COCTABIATL OTYET
O npojenaHHoi padore.

Paborta ¢ undopmauueii:

yYMEHHE BbIOMpaTh, aHAIW3MPOBATh M WHTEPINPETHPOBATH HHGOPMALHIO
pa3/M4HBIX BUAOB U (OpPM NpeacTaBIeH s, MOIy4aeMyl0 M3 pa3HbIX UCTOUYHHKOB
(Hay4yHO-nonyJjsipHasi JIUTepaTypa XUMHYECKOrOo COAEpIKaHUs, CIpaBOYHbIE
nocodus, pecypcel MHTepHeTa), KpUTHYECKH OLIEHUBATb IIPOTHUBOPEUYUBYH) U
HEI0CTOBEPHYIO HH(POPMALIHIO;



YMCHHC NPUMCHATh Pa3/IHYHbIE METOJbl M 3aMpOChl MPH MOMCKE U OTOOpe
MH(OPMALUHMH W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BHINOJHEHUS
y4eOHbIX W MO3HABaTe/bHbIX 3a1a4 ONpeAeNEHHOr0 TUMa, NPHOOPETEHHE OMbITA B
obmactTi  MCMOJIb30BaHUA  HMH(POPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHIA,
OBJIa/ICHHE KyJIbTYPOH aKTHBHOI'O MCIIO/Ib30BaHUS PA3IMYHBIX [TIOUCKOBBIX CHCTEM,
CaMOCTOSTE/IbHO BBIOUPATH ONTHUMAJIBHYIO (OpPMY MpeicTaBieHnss HHYOPMALUU
MJUTIOCTPHPOBATh pelllaeMble  3a/a4d HECIOKHBIMM CXeMaMH, AHarpaMMam,
ApYTUMH (popmamu rpauKku U UX KOMOHHALUSIMHU;

YMEHHE HCNONb30BaTh MW  aHaJWM3MpoBaThb B TIpollecce y4eOHOH U
HCCIe10BATE/ILCKOH A€ATebHOCTH HH(OPMALIHIO O BIMSHHUH MPOMBIIIEHHOCTH,
CEJIbCKOIo XO35HCTBA M TPAHCIOPTa HAa COCTOSIHUE OKPYJKAIOLIeH MPUPOIHOl
Cpelbl.

KomMMmyHHKaTHBHBIE YHHBepcaJbHbIe yueOHbIe el cTBHA:

YMEHMs 3a1aBaTh BONPOCHI (B Xojae Jauanora M (MJIM) AMCKYCCHH) IIO
CYLIeCTBY  00Cyk/J1aeMoii  TeMbl, (OPMYJIHPOBATH  CBOM  MPENTIOKEHHS
OTHOCHTEJIBHO BbINIOJIHEHHS NPeVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATL  MOJY4YEHHbIE  pe3ylbTaThl  [MO3HABaTEJIbLHOMN
JACATE/ILHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTax; [elaTh [pe3eHTAaLHIO
pe3yabTaTOB BBINOJHEHHS XUMHUYECKOro 3KCIepUMeHTa (J1abopaToOpHOro OIbITa,
nabopaTopHO# pabOoThI M0 HCCIELOBAHHIO CBOMCTB BElIECTB, y4eGHOro NpoeKkTa);

yMeHHs y4eDHOro COTpYJIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCJIEJIOBATE/IbCKOH  AEATENBHOCTH  TMPH  pelleHHH
BO3HMKAIOLIKMX MpoOIEM Ha OCHOBe Y4&Ta OOLIMX HMHTEPECOB W COIIacoBaHMS
MO3ULMH (00CYKIeHHs,, OOMEH MHEHHMSIMH, «MO3IOBbIE LITYPMbI», KOOPIHHALIMS
COBMECTHBIX JIEHCTBHi, ONpeleleHHe KpPUTEPHEB IO OIEHKE KayecTna
BBINIOJIHEHHOH paboThel U Apyrue).

PeryasiTHBHbIe YHHBepcaIbHbIE YueOHbIe 1eHCTBHSA:

YMEHHE CaMOCTOSTE/IbHO ONpEeNE/ATh LeAd AesATeJbHOCTH, TUIAaHHPOBATh,
OCYILECTBIATh, KOHTPOJMPOBATh H MPH HEOOXOIHUMOCTH KOPPEKTHPOBATH CBO)
AeSTENbHOCTD, BbIOUpaTh Hanbonee > GeKTHBHbIE crOCOOb! pellieHHs YYeOHBIX U
MO3HABaTENbHBIX 3a1a4, CaMOCTOSTENBbHO COCTAaBIATH WIM KOPPEKTHPOBATh
peAIOKEHHBIH aNTOPUTM JICHCTBHH IPH BBINOJHEHHHM 3aJaHHil ¢ Y4ETOM
MOJyYEeHHs HOBBIX 3HAHHH 00 M3y4yaeMbIX OOBEKTaX — BeElIeCTBAX M pEeaKlMsX,
OLEHHBAaTh COOTBETCTBHE IIOJYYEHHOrO pe3y/bTara 3asiBI€HHOW LeJH, YMEHHe
MCTOJIb30BaTh W aHAJIM3MPOBATh KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUH 3a/IaHUM.

INPEIMETHBIE PE3VJIbTATbHI

B cocraBe nmnpeaMeTHBIX pe3yslbTaTOB [0 OCBOEHHIO 00S3aTENLHOIO
COZlep)KaHUs, YCTAHOBJIEHHOrO MaHHOW (enepanbHON padoueil mporpamMmoi,
BBIJICJIAIOT: OCBOEHHbIE OOyYalOUIUMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JCHCTBUH, crleqU@UUEcKHe 1A TNpPeIMETHOH o0mactd  «XUMHUS», BHIbI
ACATENIPHOCTH N0 MOJYYEHHIO  HOBOIO  3HAHMS, €ro  HHTepHpeTaLuH,
MpeoOpa3OBaHKIO H IPUMEHEHHIO B PA3TUYHBIX Y4eOHBIX U HOBBIX CHTYALUSIX.

K koHiy oOyueHnus B 8 Kiiacce npeMeTHble pe3ylbTaThl Ha 6a30BOM ypoBHe

NOJIKHBI OTPaKaTh COPMUPOBAHHOCTD Y 00YUAIOLIMXCSH YMEHH:

* PpacKpblBaTb CMbIC/I OCHOBHBIX XHMHYECKHX TMOHSITHH: aToM, MoJIeKy.a,
XHUMHYECKHH 3JIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEILECTBO, CMECh
(OIHOpOIHAsE U HEOJAHOPO/HAs ), BAJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJHMYeCTBO BEUIeCTBA, MOIb, MOJIsSpHas Mmacca,
MaccoBas 1015t XHMHYECKOr0 3JIEMEHTa B COeIMHEHUH, MOJISIPHBIH 00BEM,
OKCHJI, KHCJI0Ta, OCHOBaHME, COJib, 31EKTPOOTPULIATENIbHOCTb, CTENEHb
OKMCIIeHMsl, XMMHYeCKas peakius, KiIacCH(UKALMs peakuuil: peakiyu
COCIMHEHHSA, peaKLMKW pa3jioKEeHHUs, peaklUUH 3aMelleHHs, peakKlun
00MeHa, 3K30- M SHIOTePMHYECKHe pPeakliH, TeroBoi 3QeKT peakluy,
AP0 aTroMa, 3JIEKTPOHHBIH CJIOM aroma, aroMHas OpOHMTanb, paauyc
aToMa, XMMHYECKas CBA3b, NONSAPHAS U HEMOJSpPHAs KOBAJIEHTHAas CBS3b,
MOHHas CBsA3b, HOH, KATHOH, AHWOH, PAcCTBOP, MAaccoBas 10 BEIIeCTBa
(DpoLeHTHas KOHLUEHTpaLusi) B pacTBOpe;

e HWIIIOCTPHPOBATh B3aMMOCBS3b OCHOBHBIX XHUMWUYECKMX TOHATHH W
MPUMEHSTEL 3TH MOHATHUS IIPH ONTUCAHUM BeLIECTB M MX NpeBpallleHuii;

* HCINOJb30BaTh XHMHYECKYK) CHMBOIIMKY U COCTaBleHHs (dopMyn
BELLECTB U YPABHEHHH XMMHUYECKUX peaKIni;

e ONpeaeNATh BaJEHTHOCTb aTOMOB 3JI€MEHTOB B OMHApPHBIX COEJHHEHHSX,
CTENEeHb  OKMUCJIEeHMS  JJeMeHTOB B  OWHApHBIX  COEIMHEHHSIX,
[IPHHAUIEKHOCTE BEILUECTB K ONpelneleéHHOMY Kiaccy COEIMHEHUH 10
(opmynaM, BHI XMMHYECKOHW CBsi3M (KOBaJleHTHass W HMOHHasA) B
HEOPraHWYeCKHUX COeUHEHUSX;

e packpbiBaTb cMbica [lepuoauueckoro 3akona JI. M. Menneneesa:
J€MOHCTPUPOBATh MOHMMaHWE MEePUOAUYECKOW 3aBUCUMOCTU CBOWCTB
XMMHYECKUX JJIEMEHTOB OT WX nosoxeHus B [lepuonumyeckoii cucreme,
3aKOHOB COXPaHEHMsS! MaccChbl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOIO y4eHHs, 3aKoHa ABOrazapo;

e ONHUCHIBATH M XapakTepu3oBaTb TadnuuHyr Gopmy [lepuonuueckoii
CUCTEMBl XMMHYECKHUX OJJIEMEHTOB: pa3iuyaTh [MOHATHUS «TJlaBHas
noarpynna (A-rpynna)» 1 «nodounas noarpynmna (b-rpynna)», mansie u
OosblIMe MepUobl, COOTHOCHTH OOO3HA4YE€HHSsl, KOTOpblE HMEIOTCH B
tabnuue «llepuonuyeckas cucrema xumudeckux osnementoB JI. M.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEePUCTHKAMH CTPOEHHsS aTOMOB



XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsl A1pa, o0llee YUCIO EKTPOHOB
M pacnpe/eieHHe UX 110 IeKTPOHHBIM CII0SIM);

KJTacCU(PUUMPOBAaTh XMMHYECKHE 3JIEMEHTBbI, HEOpraHM4ecKHe BellecTBa,
XMMHYECKUE peakUUH (M0 4YMCIly M COCTaBy YUYacTBYIOILHMX B PeakLiH
BELLIECTB, 110 TeNI0BOMY 3(deKTy);

XapaKkTepu3oBaTh (OINMChIBATh) OOILIMEe XUMHYECKHE CBOMCTBA BELLECTB
PasIH4YHBIX KJIACCOB, [MOATBEPHKAas ONMMCAHHE PUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHH COOTBETCTBYIOLIMX XMMHYECKHX PeaKLHii;

NPOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KA4e€CTBEHHOTO
COCTaBa, BO3MOJKHOCTH MPOTEKAHMS XUMHYECKHX TpeBpalleHuii B
pa3IHYHBIX YCIOBHIX;

BbIYMUC/IATE  OTHOCHTENIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO Macchl
BEILIECTB, MAacCOBYIO JIOJIO XHMHYECKOro 371eMeHTa 1o (opmyie
COeIMHEHMs, MacCOBYIO JI0JII0 BELIECTBA B PACTBOPE, MPOBOAMTH PACUETHI
10 YPaBHEHHIO XMMHUYECKOMN peaKkinu;

NPUMEHSTh OCHOBHBIE OINEPALUU MbICIUTEIbHON NEATEIbHOCTH — aHAJIU3
i CHHTEe3, CpaBHeHHe, 0000lleHHe, CUCTeMAaTH3alHIo, KiaccHu(PUKalHIO,
BbISIBIEHUE TIPUYMHHO--CJIE/ICTBEHHBIX CBSI3€H — [UIS W3yYeHHS CBOMNCTB
BEIIECTB W XHMHMYECKHX PpEaklUHH, ecTeCTBeHHO-HAy4YHblE METO/Ibl
NO3HaHWs — HaOl0JeHHe, H3MEpEeHHe, MOJeIMpPOBaHHE, JKCTIEPUMEHT
(peanbHbIH ¥ MbICIIEHHBIN );

clle/loBaTh  MpaBWjaM  I[0JIb30BAHMS ~ XMMHUYECKOH  MOCyI0d
nabopaTtopHbiM 000OpyZOBaHHEM, a TakKe TMpaBuUilaM oOOpalleHUsl ¢
BCLIECTBAMH B COOTBETCTBHH C HHCTPYKLUHMSMH 110 BBITIOJHEHUIO
71a00paTOPHBIX XHUMHYECKHUX OINBITOB [0 TMOJYYEHHIO W COOMpaHHUIO
ra3oo0pa3HbIX BelleCTB (BOAOPOAA W KHUCJIOpOAa), MPUTOTOBIECHHUIO
pacTBOPOB C ONpenenéHHON MaccoBON 10JIell pacTBOPEHHOIO BellleCTBa,
[UIAHUPOBAaTb M NPOBOJAHTH  XMMHYECKHE  IKCIIEPUMEHTBI 10
pacro3HaBaHUIO PaCTBOPOB LIEJIOYEH U KHCJIOT ¢ TOMOLIBIO MHANKATOPOB
(makmyc, peHondTaNeHH, METUIIOPAHIK U JIpYTHE).

K KoHLy 00y4eHusi B 9 Ki1acce rpeiMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE
NI0J7KHBI OTpakaTtb CHOPMUPOBAHHOCTD Y 00YUYAOLIMXCS YMEHHI:

pacKpbiBaTb CMbICI OCHOBHBIX XWUMHYECKHX TOHATHH: XHMHYECKHH
JJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHUOH, IIPOCTOE BELLECTBO,
CJI0KHOE BEILLEeCTBO, BAJEHTHOCTb, JJI€KTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJIEHMS, XUMHMYecKasi peakuus, XUMUUecKas CBsI3b, Ter1oBOH 3¢dext
peakuudH,  MOJb,  MOJSAPHBIH  00BEM,  pacTBOp,  3JIEKTPOJHUTHI,
HEIJIEKTPOIMTHI, JJEKTPOJIMTUYECKAs [AUCCOLMALIMS, peakLUMd HOHHOIO
oOMeHa, KaTaJu3aTtop, XHUMHYECKOe paBHOBecHe, OOpaTHMblE H



HeoOpaTUMble peaklHH, OKHCIIUTE/IbHO-BOCCTAHOBHTENbHBIE pPEaKLHH,
OKHC/IUTeb,  BOCCTAHOBUTE]b,  OKHCIEHHE W  BOCCTAHOBJIEHME,
amuioTponus, aMm(poTepHOCTh, XUMUYECKAs CBA3b (KOBaJE€HTHAas, MOHHa,
MeTalJIM4yecKas), KpHcTa/ulM4yeckas peliérka, KOppo3us METalJloB,
CIUIaBbl, CKOPOCTb XWUMHYECKOM peakLUHH, I[IPEIe]bHO J0MyCTHMas
konuenTpauus [1/IK Bewectsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHH W
MPUMEHSTh ITH NOHATHUA NPU ONUCAHUH BELLECTB U UX IPEBPAILEHHH;
MCMO/b30BaTh XUMHYECKYIO CHMBOIMKY /sl COCTaBjleHus (opmyn
BEILECTB ¥ YPaBHEHUI XUMHUYECKHX pPeaKLHii;

ornpeensTh BAIEHTHOCTb M CTENEHb OKHCIEHUs XUMUYECKHX 3JIEMEHTOB B
COCIMHEHHUAX pa3M4YHOrO0 COCTaBa, TIPHHAMIEKHOCTb BEUIeCTB K
onpeeNéHHOMY KJacCy COelAMHeHHH 1o ¢dopmynam, BHI XHMHYECKOH
CEA3M (KOBaleHTHas, HOHHAs, MeTa/lsIiyecKass) B HEOpPraHH4eCKHX
COeIMHEHMsX, 3aps] HOHA M0 XUMHYECKOH (opmyiie, XapakTep Cpe/ibl B
BOJHBIX PacTBOPaX HEOPraHMYeCKHX COEIHHEHUH, THIT KPUCTALIMYECKOH
pPeLIETKH KOHKPETHOIO BEeLECTBA;

packpeiBath cMmbica [lepuoamueckoro 3akona JI. WM. Menneneesa u
JIEMOHCTPUPOBAThL €ro IIOHMMaHHe: OIMChIBATH W XapaKTepu3oBaTh
Tabnuunyo Gopmy [lepuoandeckoil CHCTEMbl XMMHYECKHUX 3JIEMEHTOB!
pa3jiMyaTh TMOHSATHS «rJaBHas noArpynna (A-rpynma)» H «mno0o4Has
noarpynmna (b-rpynmna)», Manble M OonblliHe TMEPUOIBI, COOTHOCHUTh
0003HauYeHusl, KOTOpble HMEITCS B MEPUOAMYECKOH Tabiuue, ¢
YUCJIOBLIMH  XapakTePUCTUKAMH  CTPOEHHsS  aTOMOB  XHMHMYECKHMX
37eMeHTOB (cocTaB M 3apsa  sapa, oOllee YHUCI0 DIEKTPOHOB H
pacrnipenelieHHe MX [0 OJIEKTPOHHBIM CIOSM), OOBSICHATH 0OOLIKEe
3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3JIEMEHTOB M UX COEJIWHEHHH B
npeaeiax MajbIX MEpUHOJOB M INIABHBIX MOATPYII € Y4ETOM CTPOSHHUS HX
aTOMOB;

KiacCH(pHUIMPOBATh XUMHYECKHE JJIEMEHThI, HEOpraHH4YeCKHe BEeLLeCTBa,
XHMHYECKHe peakiuH (Mo 4MCiay W COCTaBy y4YacTBYIOLIMX B peaklHH
BELLECTB, MO TeruioBoMy 3ddeKTy, Mo U3MEHEHHIO CTeNeHeH OKHCIIeHHS
XHUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAaTh) OOIIMEe M Creur(uyeckHe XUMHYECKHe
CBOMCTBA TMPOCTBIX M CJOXKHBIX BELIECTB, [OJATBEpKaas ONHCAHHE
MpUMEpPaMH MOJEKY/ISPHbIX W MOHHBIX YPaBHEHWH COOTBETCTBYIOLIMX
XUMHYECKUX PeaKLnii;

COCTaBJIATh YPaBHEHHUS JIEKTPOJHMTHYECKOHW JHUCCOLMALMH  KHUCIIOT,
[eo4eil U conei, nojiHbie  COKpalllEHHbIe YpaBHEHHs peaklliid HOHHOTO



oOMeHa, YpaBHEHMS peaKlMi, TMOATBEPKAAIOLIMX CYLIECTBOBAHHE
reHeTUUYECKOMH CBS3M MEkK/1y BEILLeCTBAMH Pa3jIM4yHbIX K/IaCCOB;
pPacKpblBaTh CYILIHOCTb OKHCJIMTEIbHO-BOCCTAHOBHTENBHBIX —peaKLu
MOCPeACTBOM COCTABJIEHUs JIEKTPOHHOro OanaHca TUX peaklMid;
MPOrHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HMX CTPOEHHMS,
BO3MOKHOCTH TPOTEKaHMs XMMHUYECKHMX MpEeBpallleHHH B pa3IM4HBIX
YCIIOBHUSAX;

BLIUMC/IATE OTHOCHTEIIBHYIO MOIEKYISpPHYHD M  MOJSPHYK MaccChbl
BEIIECTB, MACCOBYI /O XWUMHMYECKOro 3JeMeHTa 10 (opmyie
COeIMHEHHS, MacCOBYHO JIOJIIO BELIeCTBA B PAcTBOPE, IPOBOAUTbL Pac4&Thbl
MO YpaBHEHHUIO XHMHUYECKOHN peaKLuH;

coOoaTh  MpaBWia  TO/b30BAHHUS ~ XUMHYECKOH  mocyaod |
nabopaTopHbIM 00OpyJIOBaHHeM, a Takke MpaBuna oOpalleHHus ¢
BELIECTBAMH B COOTBETCTBHHM C HMHCTPYKUHMSMH [0 BbITOJIHEHHIO
1a0OpaTOPHBIX XUMHYECKHX OIBITOB MO TOJNYYEHHI0 H COOMPaHMIO
ra3000pa3HbIX BELIECTB (aAMMHAKa U YIJIEKUCIIOro rasa);

MPOBOAMTL  peakUMM, TMOATBEpKAAlOIIWEe  Ka4yeCTBEHHBIH  COCTaB
pa3MYHBIX BELUECTB: PacllO3HAaBaTh OMBITHBIM MyTEM XJOpUA-, OpOMHI-,
woaua-, KapOouar-, ¢ocdar-, cumukar-, cyiab(ar-, THAPOKCHI-HOHBI,
KaTHOHBI AMMOHHS M WOHBl M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOPax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE ONEPALMH MBICIIUTEILHOW AEATEIbHOCTH — aHAJM3
M CUHTE3, CcpaBHeHHe, o00o0lleHHe, CHCTEeMaTH3alllio, BbISBIECHHE
NPUYMHHO-CIIEICTBEHHBIX CBs3eH — [Uld M3y4EHMsl CBOMCTB BELIECTB W
XHMHYECKUX peakluii, ecTeCTBEHHO-Hay4YHble METOIbl [O3HAHHUSA —
HaO/I0IeHHEe, M3MEpPEeHHe, MOJEIUPOBAaHHE, IKCIEPHMEHT (pealbHblid M
MBICJIEHHBIH ).
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