MyHuunaabHoe 010IZKeTHOE 00111e00pa30oBaTe/IbHOE YUPeKIeHHe

ropoaa Kyprana «Cpenusisi 0011eoopa3oBaresibHas mkoJa Ne 49

PaccMmotpena u npuHsTa Ha 3ace€JaHUuU YTBepxkaaro
MO npeameToB eCTECTBEHHBIX HAyK JIMpeKTOp MIKOJIBI
[Tpotokon Nel ot 31 aBrycra 2023 r. /Komapckux C.1./

[Tpuka3z Ne 322 ot 01 centsa6ps 2023 r.

PABOYASI IPOTPAMMA
(ID 418927)

yueOHoro npeamera «Xumusi. bazoBblili ypoBeHb»

It 00yJarommxcst 8 — 9 KIaccoB

Kypran
2023



lloacnumenvhas 3anucka
[IporpaMma MO XMMHUM Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHLEILUHU MpENoJaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusix Poccuiickoit denepanmu.

[Iporpamma mo XWMuUHM Aa€T TpEACTaBICHHWE O MLEJsIX, OOIel CTpaTeruu OO0y4YeHHS,
BOCIIUTaHUS M pPa3BUTHA OOyYarOIUXCS CpeACTBAaMH Y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT
00s13aTesIbHOE MPEAMETHOE COZEpKaHKe, NMPEelyCMaTpPUBAET paclpe/ieieHue ero mo kjaaccaM U
CTPYKTYPHUPOBAHHE 110 pa3fieslaM U TEMAM IIPOTPaMMBI 10 XUMHUH, ONPEAEIAET KONUYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUS, PEKOMEHAYEMYIO I[OCJIE0BATEIbLHOCTh
U3yUYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JJOTHKH Yy4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeaseT BOSMOXKHOCTH MpeaAMeTa JUis
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00Opa3oBaTeIbHOM MporpaMmbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30oBaHus, a TaKKe TPeOOBaHUI K pe3ysibTaTaM 00ydeHUs] XUMUH
Ha YpOBHE Leled M3ydeHUs IpeIMeTa M OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
JEeSITeIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO YUEOHOTO COIEP/KAHMSL.
3HaHWE XWMHUHM CITy’)KUT OCHOBOHM MJIsi (POPMHPOBAHUS MHUPOBO33PEHHUSI O0yUaIOMIErocs, €ro
NpeCTaBICHUN O MaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOpMUpPYEMbIe XUMHEH
NPECTaBICHUS O B3aUMOIIPEBPALLCHUAX YHEPTUU U 00 SBOJIIOLMH BEIIECTB B MPUPOJIE, O MyTIX
peuieHuss TI00aTbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBIPHEBOIA,
9HEpPreTU4eCcKoi, MUIEBOM U KOJIOrMYECKON 6€30MacCHOCTH, MPOOIEeM 3IPaBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealu3alliii BO3MOXKHOCTEH Ui CaMOpa3BUTHA U (POPMHUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMHUPOBAHKE MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOH  JEesATEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOM JKM3HM, TaKk U B
po(eCCHOHATIBHOM 1eATEIbHOCTH;

3HaKOMHUT CO CHEIU(PHUKONH HAyYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYarOIIUXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJIE, K 4YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMYeCKoe oOpa3oBaHHE

o0ydaromuxcs.



JlaHHbIe HampaBlieHUs] B OOYYEHUHM XUMHH OOECIIEUMBAIOTCS CHEUU(UKON coaepx aHus
y4eOHOro npeaMeTa, KOTOPBIM SBISETCS MEJarorndeckd aJanTHPOBAaHHBIM OTpPaKEHUEM
6a30B0il HAyKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHI XMMHHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHNYECKON XUMUH.

CtpyKTypa conepkaHus porpamMmbl 110 XUMHUH c(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XuMHuYecKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OPTaHM30BaHbI 110 IPHUHLUITY IIOCJIEIOBATEIBHOIO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

aTOMHO-MOJIEKYJIIPHOT'O YUY€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHNS;

[Tepuonnueckoro 3akona /.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

MIPEJCTABICHUN 00 3IEKTPOTUTHUECKON AUCCOLMAIMH BELIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUSA PACCMaTPUBAKOTCS HA OCHOBE AMIMPUYECKU IOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATENBHO OT OAHOTO YPOBHS K Jpyromy,
BBINOJIHASA (YHKIHMU OOBSACHEHHs M IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMSI U BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOTYUYEHHS U3y4YaeMbIX BEIIECTB.

OcBoenue mnporpaMmbl MO XHMHHU CIIOCOOCTBYET (DOPMUPOBAHMIO IPEICTABICHHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAaHUIO U METOJAAM I03HaHus B Hayke. M3yuenue xumMnn
OPOMCXOOUT C TPHUBJICYCHHEM 3HAaHUM M3 paHee U3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaronmii Mupy», «buonorus. 5—7 kiacce» U «Pu3MKa. 7 KI1acc».

[Ipn n3yyeHHH XMMHM TPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOW HAyKH
KaK 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATENIbHOCTH YelIOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3agadya y4eOHOro TWpeaMeTa COCTOMT B
(OPMHPOBAHUU CHUCTEMBl XUMHUYECKUX 3HAHMH — BaXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TMOJ0KEHUH, TOCTYNHBIX 00O0OIEHNI MHUPOBO33PEHUYECKOIO XapakTepa, S3blKa
HayK{, B IIPUOOIIEHUH K Hay4YHbIM METOAAM MO3HAHUS IPU U3YyYCHHH BEIIECTB U XUMHUYECKUX
peakiuii, B GOpMUPOBAHUN U PAa3BUTUU MTO3HABATENbHBIX YMEHUN U UX NPUMEHEHUH B y4eOHO-
MI03HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPABUI 0€30IacHOI0
oOpalIeHus C BEIECTBAMHU B IIOBCEIHEBHON KU3HH.

[Tpy u3y4eHHH XUMHM HAa YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUS BaXHOE 3HAYCHHE
npruoOpenu Takue 1ed, Kak:

(opMHpOBaHHE MHTEIUIEKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,



COTPYAHUYECTBY, CaMOCTOSATEILHOMY TPHHITHUIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThei K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

HaAMpaBJIEHHOCTh OOYYEHHS Ha CHCTEMaTH4YeCKOoe TMPHUOOIICHHEe OO0yJarommxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIIBHOW  JEATEIbHOCTH, HAay4dHbIM  METOJaM  ITO3HAaHWS,
(bopMUPYIOLIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

o0ecrieyeHne YCJIOBHM, CIOCOOCTBYIOIIMX TNPUOOPETEHUIO OOY4YaIOIMMHUCS OIIbITa
pa3HooOpa3HON NeATeNbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), MMEIOIINX YHUBEPCAIBHOE 3HAUEHUE U1 PA3IMUHBIX BUAOB JESATEIBHOCTH;

(dbopmupoBanue obmel (yHKIIMOHATFHON M €CTeCTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHUBATH SIBJICHUS OKPYKAIOIIEro MHpa, UCMOJb3ys 3HAHUSA U
OMBIT, MOJIyYCHHbIE MpPU HM3YYEHUU XHUMHUHU, NPUMEHATh HUX TMpH pEIIeHHH mpodiieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

(dbopmupoBaHrEe y 00YYarOMUXCs TYMaHUCTUYECKUX OTHOIICHHN, TOHUMAHHS IEHHOCTH
XUMHUYECKUX 3HAHUHU Ui BBIPAOOTKH SKOJOTUYECKH IIeNIECOO0pa3HOro MOBENEHHsS B OBITY H
TPYZIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHSI CBOErO 370POBbS M OKPY’KAIOIIEH HPUPOAHOU
cpenbl;

pa3BUTHE MOTUBAIUU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIIs M HAPaBJICHHOCTH JaJbHEUIIET0 00yUeHHS.

OOmiee uncno 4acoB, sl u3yueHus xumuu, — 136 dacoB: B 8 kimacce — 68 yacoB (2 4daca B
HeJento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

Cooepircanue odyuenua ¢ 8 knacce.
IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHS.

[Ipenmer xumuu. Ponb XUMHUU B KU3HM 4YEJIOBEKAa. XHMMHSI B CHUCTeME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cOCTOsHHME BemlecTB. Ilonstue o
MeTOoAax Mo3HaHus B XUMHH. UncThie BemecTBa U cMecu. CriocoObl pa3ieNieHus CMECE.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 31EMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble U ClnoXKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaleHTHOCT aTOMOB XWMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHAsA aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJIApHAs
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COETMHEHUH.

KomnuectBo BemecTtBa. Monb. MonsipHas Macca. B3anmMoCBsA3b KOJIMYECTBA, MAacChl U
qyciia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérsl o opmMyaM XMMUYECKHX COSAMHEHU.

@u3nyeckue M XUMHUUYECKUE SBJIEHUSA. XUMHUYECKass peakius U €€ NpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIECTB. XuMUUeckue ypaBHeHHUs. Kimaccuduxanmss XUMUYECKUX peakiui

(coennHEHUS, PA3NOKECHHUSI, 3aMEILIEHUS, OOMEHA).



XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYAOH, MpaBUiIaMHu pabOThl B
naboparopur M mnpuémMamu oOpamieHus ¢ J1abopaTOpHBIM OOOpYyAOBaHUEM, H3Y4YCHHE U
onucaHue PU3NIECKNX CBOWCTB 00pa3lloB HEOPraHUUYECKUX BEIECTB, HAOM0IeHHne (PU3nuecKux
(mnaBieHHe BOCKA, TasHUE JIbJla, paCTUPaHUE caxapa B CTYIKe, KUIIEHHE U KOHJIEHCAIIUs BOJIbI)
U XUMUYECKUX (TOpeHHE CBEYH, NMPOKAIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJEHCTBHE Meja ¢
KUCJIOTON) sIBJICHU, HAOJIOJICHHE M ONHMCAHUE MPHU3HAKOB NMPOTEKAHUS XUMHUYECKUX PEAKIIHA
(pa3noxkeHue caxapa, B3aMMOJACHUCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHue
ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoaeicTBue xeinesa ¢ pacrsopom coiu meau (II),
U3y4YeHHE CIOCOOOB pa3fesieHus cMecel (C MOMOIIbI0 MarHuTta, GuIbTPOBaHKE, BHIIAPUBAHUE,
TUCTWUISIIMS, XpomaTorpadusi), NpoBEICHHE OYHUCTKH IOBAapEeHHOH conM, HaOM0JIeHUe Hu
ONMCAHUE pEe3yJbTAaTOB IPOBEIACHUS OIbITa, WUIFOCTPUPYIOLIErO0 3aKOH COXPAHEHUs MAaccChl,
CO31aHHE MOJIENIEN MOJIEKYJI (IIapOCTEPIKHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB.

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopox — 3J€MEHT U IIPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, hpu3nueckue 1 XUMUYECKHE CBOMCTBA (PeaKkIMy TOPEHUS).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOTy4deHHs KHUCIOpoJa B Jabopatopuu U
IPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aioTporiHas MOAH(PHUKAIUS
KHCIJIOPOJA.

TermmoBoit 3ddexkr xuMudeckol peakuuu, TEPMOXHMHUYECKHE YpaBHEHHS, 3K30- U
IHIOTEPMUYECKUE peakuuH. TOmIMBO: yroiab M MeETaH. 3arps3HEHHE BO31yXa, YCUJICHHE
HNapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — »snmemeHT M mpoctoe BemectBo. HaxoxzaeHue Boxopoga B IMPUPOJE,
duznyecKkre 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI omydeHus. KucioTsl u comnu.

Momsipablii 00bEéM ra3oB. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHblE U
HEHACBILIEHHbIE pacTBOpbl. PacTBOpMMOCTH BellecTB B BoJe. MaccoBasi [0l BEIIECTBA B
pacTBope. XUMHUECKHE CBOMcTBa BOAbl. OCcHOBaHUA. Poilb pacTBOPOB B NPHUPOJE U B JKU3HU
yesioBeka. KpyroBopor Boasl B npupone. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYHCTKA
MPUPOJTHBIX BOJ.

Knaccudukanmst Heopranmuecknx coenunenuit. Oxcunbl. Knaccudukainus OKCHaOB:
coyieoOpa3yronue (OCHOBHBIE, KUCTIOTHBIC, aM(oTepHbIe) U HeconeoOpasytomue. Homenknatypa
okcu10B. du3nuecKre U XMMUUECKHUe CBOiicTBa Okcu0B. [lonmyueHne okcuaos.

OcnoBanust. Knaccupukanust OcHOBaHMH: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XHUMUYECKUE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHMM.

KucaoTsrl. Knaccnquaunﬂ KHCJIIOT. HOMCHKJ'IaTypa KHUCIIOT. @U3HNUECKUE U XUMUUECKHUE



cBoiicTBa KUCHOT. Psan akruBHoctu metamuioB H.H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa cosnei.

dusnyeckue 1 XuMUYECKue cBoMCTBa cosel. [lonyuenue conen.

['eneTndeckas cBsI3b MEXKIY KlacCaMU HEOPTraHUYECKUX COECIMHEHMI.

XHWMHYECKUN SKCHEPUMEHT: KadeCTBEHHOE OINPENIEICHUE COACPKAHMUS KHUCIOpOoJa B
BO3/yX€, MOJIy4YeHHE, COOMpaHUE, pacliO3HABAaHUE U U3yUEHHUE CBOMCTB KUCIOPOa, HaOII0AeHHE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUSI BOSHUKHOBEHHMSI M MPEKPAIICHUS] TOPEHUs
(moxkapa), O3HaKOMJIGHHE C OO0pa3llaMH OKCHIOB M OIHCAaHWE WX CBOWCTB, MOJydYCHUE,
coOupaHHe, pacro3HaBaHUE U M3YyUYEHUE CBOMCTB BOJopona (TFOpeHHe), B3aWMOJCUCTBUE
Bozopoaa ¢ okcuaoM menu (II) (BO3MOXKHO HCIONB30BAaHUE BHACOMATEPHAJIOB), HAOJIOICHUE
00pa310B BEUIeCTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0BAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEILIECTB C
pa3IM4YHON PaCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEIEIEHHOW MAaCCOBOW HOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOABI C MeTauIaMH (HATPUEM U KaJbIIHUEM)
(BOBMOXKHO WCIIONB30BAaHUE BUIACOMATEPHANIOB), HCCIEAOBaHHE O0Opa3llOB HEOPTraHMYECKHX
BEIIECTB Pa3IMYHBIX KIACCOB, HAOMIOJEHUE HM3MEHEHMsI OKPACKHM HHIWKATOPOB B PAaCTBOPAX
KHUCTIOT U 1IeNioueH, n3yueHue B3aumoaeiicteus okcuaa meau (I1) ¢ pactBopom cepHOl KUCTOTHI,
KUCJIOT C MeETajulaMy, pEeaKIuid HeUTpalu3alu, MOJYyYEHHE HEPaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOI0 METaJlsla JPYTUM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o Teme «BaxxHeumme Kiaccsl HEOPraHNYECKUX COCAMHEHUI.

Hepuoauyeckuit 3axkoH u Ilepumoaumyeckass cucTeMa XHMHYECKHX 3JJIEMEHTOB
A.A. MenneneeBa. CrtpoeHue  aroMoB. XuMu4yeckas  CBsi3b. OKHCAMTENbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUM.

[lepBpie MOMBITKH KJIACCH(PHUKAIUU XHUMHUYECKUX OdyeMeHTOB. [loHsTue o rpymnmax
CXOIHBIX 3JIEMEHTOB (II€JIOYHBIE U HIETIOYHO3EMENIbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(pOTepHBIE OKCHUIBI M THIPOKCHJIBI.

[lepnonnueckuit  3akoH. Ilepuogmyeckas  cucTeMa  XMMHMYECKHUX  DJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuoanast u JummHHoONIepuoaHas ¢popmsl [lepruoauueckoil CuCTeMBI
xumuueckux dnemeHToB .M. Menaeneesa. Ilepuoast u rpynnbl. Duznueckuid  CMBICH
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CocraB aroMHbIX snep. HW3oronbl. OnekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUECKHX AIeMEHTOB [leproandeckoil CHCTEMBI
JI.N. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTrO DJJEMEHTa IO €ro IOJIOKECHUI0 B
ITepuomunueckoii cucreme .M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pajinyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO rpynmnam M nepuojam. 3HaueHue llepuoanyeckoro 3akoHa u

HepHOHquCKOﬁ CUCTCMbl XHUMHUYCCKUX OJIICMCHTOB [JId PpPa3BUTHA HAYKH W IIPAKTHKH.



J.1. MenneneeB — y4€HbBIN U TPaXIaHUH.

Xumuyeckass ~ cBs3b.  KoBaneHTHas  (moysipHass W HEMONApHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUUECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHusd. OKHCIUTEIbHO-BOCCTAHOBUTENBbHbIE — peakuuu. [Iponeccer
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil sKkcnepumenm: W3ydyeHUE OOpa3llOB BELIECTB METANIOB M HEMETAJJIOB,
B3aMMOJEMCTBHE T'MIPOKCHIA IIUHKA C PAacTBOpaMHU KHUCIIOT U IIEJIOYEH, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOLIMX MPUMEPHI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEeHHE, peakluu
pa3I0XKEHUS, COCAUHEHUS).

Mesicnpeomemnvie céa3u.

Peanu3anus MeXnpeaMeTHBIX CBA3€H MPU U3YYEHUH XUMHH B 8 KIIACCE OCYIIECTBIISIETCS
yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUH, TaKk M IOHATHI,
ABJISIOLIMXCSI CHCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOme ecTecTBEHHO-HAYYHBIC MOHATHS: HAay4HBIA (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTe3,  KilaccupuKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  HDKCIECPHMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, D>JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, H3O0TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI U3MEPEHMs, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE TOPOIBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

Cooepoicanue odyuenusn 6 9 Knacce.

BemecTBo n xXuMH4eckas peakuus.21

[lepnonnueckuit  3akoH. Ilepuoguyeckas  cucteMa  XMMHMYECKHUX — DJIEMEHTOB
J .M. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLHUs W HMX COCJUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMEHTOB B lleproanueckoii cucteMe u CTPOCHUEM MX aTOMOB. |

CtpoeHne BemecTBa: BHJbl XUMHUYECKOW CBSI3U. TUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THNA KPUCTALIMYECKON PEMIETKM M BHUJA XUMHUYECKOU
CBSI3M.2

Knaccudukanus m HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJjlacCaM HEOpPraHMYECKHUX COEIMHEHUM, Ne€HEeTHYEeCKas
CBSI3b HEOPraHUYECKUX BEIECTB.4

Knaccmbnxaunﬂ XUMHNYCCKHUX peaKHI/Iﬁ 10 pa3JINYHbIM IIPU3HAKaM (HO YUCITYy U COCTaBy



YYaCTBYIOLIMX B PEAKIUH BELIECTB, IO TEMIOBOMY H(PQEKTy, MO H3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTaiu3aropa). JK30- U
9HIOTEPMHUECKUE PEAKIMH, TEPMOXHUMUYECKHE YpaBHEHHUS.2

[TonsTe o0 ckopocTn XUMUYeCKON peakiuu. [loHaTHe 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [IoHsATHEe O TOMOTeHHBIX M TIeTepOreHHbIX peakuusax. [loHsTtue o
karanuze. lloHdarne o XumuueckoM paBHOBecHH. DaKTOpbl, BIMSIOIMIME HAa CKOPOCTh
XMMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO pAaBHOBECHS.2

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanmaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIILHOMN peaxkuuu. CocraBnenune YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C HUCIHOJb30BAHUEM METOJAa 3JIEKTPOHHOIO
6ananca.l

Teopus 3M€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aQHUOHBI. MexaHM3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMM BHJIAMHU XHMHMYECKOH CBS3U.
Crenenb aucconnanui. CUIbHbIE U CIIa0bIE 3JEKTPOIUTHI.2

Peakuun MoHHOrO OOMeHa. YcCI0BUS NPOTEKAHUS PEeaKUUi MOHHOrO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOIUTHUYECKON aucconuanuu. KadecTBEHHbIE pPEaKklIMU Ha HOHBI.
[TonsTHE O TUIPOIN3E CONEN.S

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIIMYECKUX PEHIETOK
HEOPraHMYECKUX BEILIECTB — METAJUIOB U HEeMETaIoB (rpaduTa M ajamasa), CI0KHBIX BEIIECTB
(xyopuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakuuu OT
BO3/ICUCTBUS PA3JIMYHBIX (PAKTOPOB, UCCIECAOBAHHE BJIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB,
nporecca  JAMCCOLMAIMM  KHCIOT, [iesodyedl M cosedl  (BO3MOXKHO — MCIIOJIb30BaHME
BUJIEOMATEPHAJIOB), NMPOBEJCHHUE OMNBITOB, WUIIOCTPUPYIOIUX MPU3HAKU MPOTEKaHUs PEeaKLUH
HOHHOTrO oOMeHa (oOpa3oBaHHME OcCaliKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHue, peakiuu
pa3iIoKEHUs, COEIUHEHMS), paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  [OMOILBIO
Ka4eCTBEHHBIX PEAKIIMN Ha HOHBI, PEILICHHE HKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTanibl U X cOeTHHEHUS.

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMS AaTOMOB, XapaKTEepHbIE
crenieHu okucieHuss. CTpoeHune M (PU3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMeEpEe Xjopa (B3aUMOJCICTBHE C MeTajljlaMH, HeMeTallJaMH,
miesouyamu).  Xnoposogopod. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JIencTBre Xj10pa U XJIOPOBOJOPOJa Ha OPraHU3M 4eJloBeKa. BaskHenme XiIopuisl
U UX HaXO0XJIeHUe B pupoje.-3

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHMS aTOMOB,



XapaKTEepHbIE CTENIEHU OKUCIICHMSL.

Crpoenne u (u3nyeckHe CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpOJAa U CEphl.
AnnotponHsle MOAM(UKALIMN KUCIOpO/a U cepbl. XUMUYECKHUe cBoWcTBa cepbl. CepoBOIOPOI,
CTpoeHue, GU3NYeCKue U XMMHUUYeCKHe cBOMCTBA. OKCHIBI cepbl KaK MPEeACTaBUTENN KUCIOTHBIX
okcusoB. CepHast KHCOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTEINS
KJ1acca KUCJIOT U crenuduueckre). XuMUUYEeCKHe peaklii, JeKallie B OCHOBE IPOMBIIIIIEHHOTO
croco0a mosryueHust cepHoil kucioTsl. [Ipumenenue. Conmu cepHOM KHMCIOTHI, KaueCTBEHHas
peakiust Ha cynbdar-uoH. HaxoxxaeHue cepbl M e€ COeAMHEHHMH B Tpupoae. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOUIeW Cpellbl COeIMHEHMSAMHU Cepbl (KHCIOTHBIE OXIU, 3arps3HEHUe
BO3JlyXa M BOJIOEMOB), CIIOCOOBI €ro MPeA0TBpaIeHHUs.-6

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCIICHMSL.

A30T, pacnpocTpaHeHne B NMPHPOJIE, (PU3NUECKHEe U XUMHUECKUE cBoiicTBa. Kpyrosopor
a3oTa B TIpHpoJe. AMMHAK, €ro (QHU3MUECKMe U XUMHUYECKHE CBOMCTBA, IOIy4YEHUE U
npumeHenne. Coiau aMMOHHUS, HMX (HU3MUECKHE M XHMMHUYECKHE CBOWCTBA, INPHUMEHEHHE.
KagecTBeHHast peakiys Ha MOHBI aMMOHMs. A30THas KUCIIOTa, €€ MOoJy4yeHHe, (pU3NUecKue u
XUMUYECKHE CBOWCTBa (OOIIME Kak TIPEACTAaBUTENS Kjlacca KHUCIOT U crenuduieckue).
Hcnonp30BaHWEe HHUTPATOB H COJIGW AaMMOHHMS B KayeCTBE MHHEPAIBHBIX YJIOOPCHHIA.
XHUMHYECKOE 3arpsi3HEHUE OKpY’KaIoIEeH Cpelpl COEIMHEHUSMHU a30Ta (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB).S5

docdop, amtorpornHsie Mogudukamu docdopa, pU3nUEcKue U XUMHYECKUE CBOICTBA.
Oxcun pocopa (V) u dpochopnas kucnora, Gpuzndeckre 1 XMMUYECKHE CBOMCTBA, MOJIydYEHHE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPATIbHBIX yI00OpEHU.2

OO6mas xapaktepucThka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIICHMUSL.

VYraepon, amtoTporHble MOAM(DUKALNHU, PACIPOCTPAHEHHWE B MPUPOAE, (U3UYECKUE U
XUMHYecKHe cBoicTBa. AncopOuus. Kpyrosopor yriaepona B mpupoae. OKCHIb yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, ACWCTBUE Ha JKMBBIE OPIaHU3MBI, IOJy4YE€HUE U
OpUMEHEeHHe. ODKOJIOTHYecKHe NpoOJeMbl, CBA3aHHble ¢ okcujaoM yriaepona (IV), rumoresa
rJ100abHOTO MOTEMJIEHNs KIMMAaTa, MapHUKOBBIM 3¢ (dekT. YromapHas KuciaoTa M €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOMCTBA, NOJIydeHHE M IpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronb3oBaHue KapOOHATOB B OBITy, MEAHWIWHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO3s1HCTBE.3

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHHUSAX YIIepoja
(MeTaH, 3TaH, JTWUJEH, AalETWJeH, JTaHOJ, TJMLUEPHH, YKCycHas kuciora). [IpupoaHsie

UCTOYHUKU YTJIEBOJOPOJOB (yrojb, HPUPOAHBIM ra3, HedTb), MPOAYKTHl HUX NepepabOTKU



(OeH3uH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

[TonsiTHEe 0 OMONMOTHUECKH BaXKHBIX BEIIECTBAX: KHUPaX, OeNKax, yriaeBoJax — U UX POJIH B
YKU3HU YelloBeKa. MarepralbHOe eIMHCTBO OPraHUYECKHX U HEOPTaHUYECKUX COeTMHEHUN.-4

Kpemnwnii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHHE W TPUMEHEHHE.
Coenunenuss kpemHuss B mnpupoxae. OOmme mnpencraBieHus o0 okcuae kpemHusa(IV) u
KpeMHUEeBOU Kuciore. CHIMKATBI, X WCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH.
BaxHeiirie CTpOUTENBHBIE MaTepUANBI: KEpaMHKa, CTEKIO, IEMEHT, OCTOH, Kene300eTOH.
[IpoGnembl 6€30MacHOTO UCIIOIB30BAHMS CTPOUTEHHBIX MaTEPHAIIOB B TIOBCETHEBHOM KU3HU.- |

Xumuueckuil 3Kcnepumenm. W3y4€HHE OOpa3llOB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI, MpPOBEJEHUE KAYECTBEHHBIX pEaKUUid Ha XJOPUI-UOHBI U HaOII0JCHHE
NPU3HAKOB MX TMPOTEKaHUsS, OMNBITHI, OTpaxaromue (U3NUECKUe U XUMHUYECKHE CBOMCTBA
TaJIOTEHOB W WX COENWHEHHH (BO3MOXHO MCIIOIB30BaHUE BUICOMATEPHUATIOB), O3HAKOMIICHHE C
oOpasnamMu XJopu0B (TaJOTeHUIOB), O3HAKOMJICHUE C OOpa3liaMu Cephl U €€ COCAMHEHUSMU
(BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPHAJIOB), HAOIIOACHUE Ipolecca OOYyrIUBaHHS caxapa
MOJl JEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3Y4YeHHE XHMHUYECKUX CBOHCTB
pa30aBICHHON CEepHOW KHUCIOTHI, MPOBEJCHHE KAYECTBEHHON peakiuu Ha CyiabhaT-HOH HU
HaOJ0/IeHue TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBAMH a30Ta,
dochopa M uX coeauHEHUU (BO3MOXXHO HCIOJIB30BAHME BHACOMATEPUAJIOB), OOpa3aMu
a30THBIX M (OCPOPHBIX YyIOOpPEHU, MONydYeHHE, COOMpaHWe, pPAClo3HABAHUE W HU3YYCHHC
CBOMCTB aMMMaka, MPOBEICHUE KA4YeCTBEHHBIX PEaKIMii HAa MOH aMMOHHA U ¢ocdar-uoH u
W3YyYCHHE TIPU3HAKOB UX MPOTEKAHMs, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeJIbI0 (BO3MOKHO MCIOJB30BAaHUE BHIEOMATEPUANIOB), U3YUCHHE MOJIEIeH KPUCTATTHUECKUX
pemérok anmasa, rpadura, QysiepeHa, 03HAKOMIIEHUE C MPOIIECCOM aaCOPOIMH PACTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOrasa, IOJIy4eHHE, COOUpaHUe,
pacro3HaBaHKe M U3Y4YECHHE CBOWCTB YTIIEKHCIIOTO ra3a, MPOBEICHIE KaUeCTBeHHBIX PEaKINi Ha
KapOOHAT ¥ CHJIMKAT-MOHBI W W3yYCHHWE NPHU3HAKOB WX IMPOTECKAHHS, O3HAKOMJICHHE C
OPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«BaxHeiilne HEeMeTaUIbl U UX COSIUHECHHUS.

MeTtanabl 1 UX COeTMHEHMUSI.

100mas xapakTepucTUKa XMMHYECKHUX DJJEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonoxkenusi B [lepronnueckoit cucreme xumudeckux sneMmeHToB .M. MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTalioB. MeTaluiMyecKkasi CB3b M METAJUTMYECKas KPUCTAUTMYecKast
pemeéTka.
DNEKTPOXUMUYECKUNA Pl HampspkeHuM MertayuioB. dusmyeckue M XMMHUYECKHE CBOMCTBA
METAaJIJIOB.

O6H_II/IC CIIOCOOBI MOJIYYCHHU MCTAJJIOB.



[ToHsATHE O KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3AIMTHI KX OT KOPPO3HUH.
Cnnagsl (CTanb, 4yT'YH, AIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIILIEHHOCTH.

[{enounble MeTauibl: MojoxkeHue B llepuonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIEHUE B npupojae. Pu3ndeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCTUHEHHIM.

[[lenoyHO3eMENBHBIE METAJUIBI MarHuid W KaJbLUi: ToNokKeHue B llepmommueckoit
cucreme xuMuueckux sneMeHTtoB J[.M. MenneneeBa, CTpO€HHME MX aTOMOB, HAXOXKIEHUE B
npupoae. Puznueckue U XMMUYECKUE CBOICTBA MarHus M Kajblus. BaxHeilmme coeauHeHUs
KaJbIusl (OKCHI, THAPOKCHU]I, COJN ). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nosioxkeHue B Ilepuonnueckold cHCTeME€ XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa, CTpOEHME aTOMa, Haxo)KJIeHWE B Ipupoje. PuU3nyeckne M XUMHUYECKHE
CBOMCTBa amoMUHUSA. AMGDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHHSL.

Kenezo: mnonoxenue B Ilepmoamueckoil cucTeMe  XUMHUYECKHX  3JIEMEHTOB
J.W. MenneneeBa, CTpOEHHE aTOMa, HaxoXJeHuUe B mpupoje. Duznyeckne U XUMUUYECKHE
cBoiicTBa xene3a. Okcuapl, ruapokcuanl u comu conu xenesa (II) u xenesza (II), ux cocras,
CBOICTBA U MOJyYECHHE.

XUMUYECKUH SKCHEPUMEHT: O3HAaKOMJIEHHE C oOpas3laMH METaUIOB U CIUIaBOB, HUX
(U3MYECKUMU  CBOMCTBAMH, W3Y4Y€HHE PE3YJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
HCIIONIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCH/IA KAIBIHUS U HATPUS
C BOJIOH (BO3MOKHO HCIIOJIH30BAHKE BUICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOW BOIBI,
mpolecca TOPEeHHs JKele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaabIus, alFOMUHUS, [IUHKA,
xkenesa (II) m xemeza (III), memu (II), HaOmromeHne W omMCaHWE TPOIECCOB OKPAITUBAHUS
MJIaMEHW MOHAMHM HATPHs, KU W Kajblus (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB),
uccienoBaHre aM()OTEPHBIX CBONCTB THAPOKCHIA AFOMHUHUS W THIPOKCHIA ITMHKA, PEIICHHE
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxxHelme MeTamibl U UX COCAMHEHUS.

XuMus 4 OKpYysKawas cpeaa

BemectBa u MaTepuanisl B MOBCEIHEBHOM KU3HM 4elloOBeKa. be3onacHoe ucnoib30BaHue
BEUIECTB M XUMHUYECKMX peakuuii B ObITy. I[lepBas momMomp npu XUMHYECKHUX OXOrax u
OTPABJICHUSIX.

XUMHUYECKOE  3arps3HEHHE  OKpyKaromied  cpenbl  (TpeaesibHas — JOMyCTUMast
koHIeHTparus BemectB (ganee — [1/1K). Poxs XxumMuu B pelieHu# SKOJIOTHYECKHUX TMPoOIIeM.

Xumuueckuil dKcnepumenm: W3Y4eHHE O0OpaslloB MaTepHUanoB (CTEKIO, CIUIaBBI
METAJIJIOB, MTOJIMMEPHBIC MaTePUAIIbI).

MesicnpeomemHule cés3u.



Peanuzanust MeXNpeIMeTHBIX CBSI3€H MpU M3yYEHUH XUMUU B 9 Kilacce OCYIIeCTBISIeTCS
yepe3 MHCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHI,
SBJISIFOIIMXCSI CHCTEMHBIMHU U151 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO IIUKIIA.

OOwe ecTecTBEHHO-Hay4YHbIC IOHSATHS: HAay4dHbId (DakT, TUIoTe3a, 3aKOH, Teopus,
aHamu3,  CHHTe3,  Klaccu(uKauus,  MEepUOJUYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, MTAPHUKOBBIN 2(P(PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

dusmka: wmarepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJA, H30TOIbI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIA, JJIGKTPHUECKUH  3apsi, MPOBOJHUKH, MOJIYIPOBOIHUKH,
JURJIEKTPUKHY, (POTORJIEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHHE BelIecTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKass peIETKa, CIUIaBbl, (U3MYECKUE BEIHYUHBI,
€IMHULIBl U3MEPEHUs], KOCMUUYECKOE IPOCTPAHCTBO, IIaHEeThI, 3BE3/b1, COHIIE.

Buonorusi: ¢ortocunres, npixanwe, Omochepa, dKocucTeMa, MHUHEPAIbHBIE YIOOpPEHHS,
MHUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHHEpabl, TOPHBIC MOPOIBI, IOJIE3HBIC
UCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

IInanupyemvle pe3ynomamvl 0C80EHUS NPOSPAMMbL NO XUMUU HA YPOGHE OCHOBHO2O
0bwe2o 0b6pazoeanusl.

W3yuenne XUMHHM HAa YpPOBHE OCHOBHOTO 0O0LIEro oOpa3oBaHUS HAIPABIEHO Ha
JOCTIDKEHUE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX pPE3yJIbTaTOB
OCBOCHHMSA y4eOHOTO MpeIMETA.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO 0OOIIEro oOpa30BaHUs
JIOCTUTAIOTCS B X07Ie 00Y4YEeHUsI XMMHUHU B €IUHCTBE YU€OHON U BOCIIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOpPMaMH IOBEIEHUS U
CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BHUTHUS M COIMATH3AINN 00YYarOIINXCS.

Jluunocmuvle Pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PacUIMpEHHE OINbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HAcCJIEJIMI0, MOHMMAHUS 3HAYEHUS XMMHUYECKOH HAayKH B KHU3HM COBPEMEHHOIO
o0IIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMAIHMEl O MEepelOBBIX TOCTH)KECHUSX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAayUYHBIX 3HAHUAX 00
YCTPOHCTBE MUpPA U OOILECTBA;

2) rpakJaHCKOT'O BOCITUTAHUS:

OpEACTABJICHUA O COLOUAJIBHBIX HOPpMAax M IIPaBUJIAX MCEKIMYHOCTHBIX OTHOIIICHUM B



KOJJIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOM,
y4eOHO-HMCCIIeJ0BATENbCKOM, TBOPUECKOM M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HOM COBMECTHOMH J1€ATEIbHOCTH MPH BBIIOJHEHUH yUeOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIIIOJIHEHUM XMMHUYECKHX SKCIEPUMEHTOB, CO3JAHUU Y4EOHBIX IPOEKTOB, CTPEMIICHMS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B MpoLecce 3TOM yueOHOH NesATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJICHWE U TOCTYNKU CBOMX TOBApUIIEH C MO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIJIEJCTBUI TOCTYIIKOB;

3) LEHHOCTU HAYYHOTO MTO3HAHUS:

MHUPOBO33PDEHUYECKUX  TPEACTABICHUNM O BEIIECTBE U  XMMHYECKOHM  PEaKIuH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTABIIIOIIUX OCHOBY MJIS
IIOHUMaHMs  CYIIHOCTM HAy4YHOM KapTUHBl MHpa, MpPEJICTaBIEHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Cpeoi, O posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha IOJIyYEHHE HOBBIX 3HAHMM IO XUMHH,
HEOOXOIUMBIX Il OOBSICHEHUS HAOII0IaeMBbIX MTPOLIECCOB U SBICHUM;

M03HABATENbHOM, HH(OPMAIIMOHHON M YHUTATEIbCKOW KYJIbTYphl, B TOM UYHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMHU TEKCTAMHM, CIPABOYHOW JHMTEPATypOM, NOCTYNHBIMU
TEXHUYECKUMU CPEACTBaMHU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K 00yYeHHIO M MO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHONH M MCCIEIOBATEIbCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpaBJICHHOCTH U YPOBHS 00yUeHUs B JaJIbHEHIIEM;

4) bopMUpOBaHUS KYJIBTYPBI 3J0POBbS:

OCO3HAaHUs LEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 JKU3HU, OCO3HAHUS IOCIEACTBUH W HENPUATHS BPEIHBIX
IpUBBIYEK (YHNOTPEOJSEHUS aJIKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOIECHUS
npaBuwil 0€30MaCHOCTH MpH OOpAllEHUH C XMMHUYECKMMM BEIECTBAaMU B OBITY U peaibHOU
KU3HU;

5) TpyZ0BOTO BOCIIMTAHUS:

UHTEpeca K NPaKTHYECKOMY H3Y4EHUIO podeccuii U Tpyaa pa3IndHoOro poja, yBaKeHHe
K TpyLy M pe3ynbTaTaM TpPYyJOBOM IESATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPHMEHEHUS
IOPEIMETHBIX 3HAaHUM 10 XHUMHHM, OCO3HAHHOI'O BbIOOpa WHAMBUIYAIbHON TpaeKTOpPHUU
POJOIDKeHHsT 00pa30BaHUSI C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpopecCHOHANbHON AESITEeNbHOCTH U
pa3BUTHs HEOOXOAMMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ECCHOHANBHOM cpee;

6) 3KOJOrMYECKOT0 BOCTIUTAHMS:

9KOJIOTHYCCKH I_IGJ'ICCOO6p8.3HOFO OTHOLICHHA K MNOPHUPOAC KaK HCTOYHHUKY JKHU3HHU Ha



3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHUS IICHHOCTH 30pPOBOrO0 M Oe3omacHoro obpasza
JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MUECKOMY U TCUXUYECKOMY
3JI0pOBbIO, OCO3HAHUS IIECHHOCTH COOIOJEHUS MpaBui 0€30MacHOrO MOBEAEHUS MpHU padoTe ¢
BEIIIECTBAMH, a TAK)KE B CHUTYaIIUSIX, YyTPOXKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

MOBBIIICHHUST YPOBHSI DKOJIOTHYECKOW KYJIBTYpPbhl, OCO3HAHMs TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHUS MOCPECTBOM METO/I0B XUMUU;

SKOJIOTUYECKOTO MBIIUJICHUSI, YMEHUSI PYKOBOJACTBOBATbCS WM B I[I03HABATEIILHOM,

KOMMYHHKATHBHOW U COLIMATILHON MPAKTHKE.
Memanpeomemusie pe3ynbTaThl. B cocTaBe MeTanmpeIMETHBIX pPE3YIbTaTOB BBIJCISIOT
3HaUYUMbIe I (OPMHUPOBAHMS MHPOBO33PCHHS OOIICHAYYHBIC TMOHATHUA (3aKOH, TEOpHs,
MPUHIUI, TUIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYToe.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpeJMETaX W TO3BOJIIIOT HA OCHOBE 3HAHWWA M3 ITHX
npeaMeToB  (GOpMHUPOBATH MPEICTABICHHE O IEJIOCTHOW HAydyHOW KapTUHE MUpa, U
yHHUBEpCcaJdbHble yueOHbIe AeHCTBUs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISATHUBHEIC),
KOTOpBIe 0OecrneunBaoT (OPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITENIFHOMY IJIAHUPOBAHUIO U
OCYIIIECTBIICHUIO  y4eOHOW  AesATeNbHOCTH. MeTranpeaMeTHble  pe3yJIbTaThl  OCBOCHUS
0o0pa3oBaTeNbHOM MpOrpaMMbl  TI0 XHMHH  OTPaXalOT OBJAQJACHHEC YHHUBEPCAIbHBIMU
MMO3HABATEIIbHBIMU JACHCTBUSIMH, B TOM YHCIIC:

1) 6a30BbIC JJOTUYCCKUE JCHCTBHS:

YMEHHE UCIHOJIb30BaTh NPHUEMBI JOTUYECKOTO MBIILUICHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHH (BBIIEIATH WX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHSTHUSMHU), UCTIOIH30BATh MOHATHUS U OOBSICHEHUS
OTHIENbHBIX (PAKTOB W SBJICHUH, BHIOMpATh OCHOBAHUS W KPUTEPHHM I KiacCH(HUKAIAN
XUMUYECKHUX BEIIECTB U XUMUYECKHUX PEAKIUH, YCTaHABIMUBATh IPUINHHO-CIICJICTBEHHBIE CBSI3U
MEXTy 00BEKTaMU U3YYCHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHAYKTHBHBIC, IeyKTHBHBIC,
10 AHAJIOTMH ), IPOBOJIUTH BHIBOJIBI U 3aKITIOUCHUS;

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (MPEAMETHBIE U METamnpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
MpUMEHSEMbIE B XUMHH MOJICIIbHBIC TPEICTABICHUS — XUMUYECKHI 3HaK (CMMBOJI JJIEMEHTA),
xuMudeckass  (opmyna W ypaBHEHHE XHMHYECKOM pEakIuh — TpH  PEIICHUH
y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YYETOM OJTHX MOJCIBHBIX MPEACTABICHUN BBISBIATh WU
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CICIACTBCHHBIE CBSI3H U
MPOTUBOPEUHS B M3yYaEMBIX MPOIECCaX U SIBICHUSAX;

2) 6a30BBIC UCCIEAOBATEIIBCKUE JCHCTBUS:



YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIC BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS, a
TakkKe B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

3) pabora ¢ uapopmauei:

yMEeHHE BbIOMpaTh, aHAJIW3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO Pa3TUYHBIX
BUJOB W (POPM TIPEICTABJIICHUS, TMOJy9aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHYECKOTO COJAEpXKaHWs, CIpPaBOYHbIE MOcoOus, pecypchl HHTepHeTa),
KPUTHYECKH OIICHUBATH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE IPUMEHSTH Pa3TUYHbIE METOBI U 3aMIPOCHI MPHU MOUCKE U 0TOOpEe MHPOPMAIUH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JIJIsl BBIIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
ornpeaenéHHOro THUIIA, npuodpereHue OTbITa B obnacTu WCIIOJIb30BaHUS
WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHHA, OBJAJACHHE  KYJbTypOH  aKTHBHOTO
WCIIOJIb30BAHUST PA3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTHMAIBHYIO
dopMy mpezncraBieHuss WHGOPMAIMM U HWILIIOCTPUPOBATH pEIIaeMble 3a7add HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduKku U UX KOMOUHAIMSIMU;

yMEHHE HCIOJB30BaTh M aHAJM3UPOBaTh B Tpollecce y4eOHOW U HCCIEeA0BaTEIbCKOM
NEeSATeNIbHOCTH UH(DOPMALIHIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X03ICTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPY>KaloIlel MPUPOTHON CPEbI;

Y  oOyuwaromerocs  OyayT — copMupoBaHBl  CICAYIOIIUE  YHUBEPCAIbHBIC
KOMMYHHKATHUBHBIC JCHCTBUS:

yMEHHE 3a/laBaTh BONpPOCHI (B Xoie nuanora u (WIKM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoil Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBINOJIHEHUS
MpeJIOKEHHON 3a1a4H;

MpUOOpeTeHne  OMbITa  MPE3eHTAllMM  PEe3yJbTaTOB  BBINOJHEHUS  XUMHUYECKOTO
IKCIIEpUMEHTa (JIA0OpaTOPHOTO OTbBITa, JTAOOPATOPHOW pPadOTHI MO WCCIICJOBAHHIO CBOWCTB
BEIECTB, yI€OHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO  CBEpCTHHKAMU  [O3HABATEIBHON |
UCCJIEIOBATENLCKON NIEATEIbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MpoOJIeM Ha OCHOBE yuéra
o0IIMX HMHTEPECOB W COTJIAacOBaHMs MO3UIUN (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUA COBMECTHBIX ACHCTBHIA, ONpeIesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOW PabOTHI U IpyTHE);

VY oOyuvaromerocst OyayT C(OPMHPOBAHBI CIEIYIOUINE VHUBEPCANbHbIE PecyNAMUGHble
delicmeusi:

YMEHHE CaMOCTOSITEIILHO OIPEACTSATh IENH AeITeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIUPOBATh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH

HaubOonee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHBIX ¥ TO3HABATENbHBIX  3ajad,



CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTHPOBAaTh IPENJIOKEHHBIM alrOpUTM AEWCTBUH NpU
BBIMOJIHEHUM 33/laHUil ¢ y4€TOM TMIOJIy4YeHHUs] HOBBIX 3HaHMH 00 H3y4yaeMbIX OOBEKTax —
BEIIIECTBAX U peaKkIHsX, OLEHUBATh COOTBETCTBHE MOJYUYECHHOTO pe3yibTaTa 3asBJICHHOM LeNu;

YMEHHUE MCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUI.

IIpeomemnule pe3yabTaThl OCBOCHHMSA NPOTPaMMbI MO XMMHUU Ha YPOBHE OCHOBHOIO
o01rero o6pa3oBaHusl.

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTEIBHOTO COJEPIKAHMA,
YCTAHOBJICHHOTO JaHHON (exepanbHON pabodeld MporpaMMoON, BBIICISIOT: OCBOCHHBIC
o0yyarolMUMHUCsl HayyHble 3HAHUS, YMEHHUS M CIOCOOBbI JEHCTBHM, crenuduueckue s
OpeIMETHON 00s1acTH «XUMUS», BHIBl JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHHA, €ro
UHTEpIpeTaLNH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYAlUsX.

1. K konmy obydenus B 8 kiacce y oOydaromierocsi Oyay chopMUpOBaHBI CIICTYIOIINAE
npeomemHuule pe3ynbTaThl 10 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAs W HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJIsipHas Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHUYECKOTO 3JEMEHTa B COECJUHEHUH, MOJISPHBIA O0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakmysi, Kiaccu(UKaIs PEeaKkIuid: peakuud COCTUHECHHUS, PEaKIHH pPa3JIOKEHHs, pPEaKIuu
3aMEIICHHUs, PeaKIui 0OMeHa, IK30- M SHJOTEPMUYECKHE PEaKIiH, TeIUI0BOH 3¢ dekT peakuumu,
SJIPO aToMa, SIEKTPOHHBIN CIIOH aroma, aToOMHas OpOUTaNb, palyCc aTOMa, XUMHYECKasl CBS3b,
HOJISIpHAst U HETOJIIpHas KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, aHUOH, pPacTBOD,
MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHLEHTpAlMs) B pacTBOPE;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX IOHSATHMH M NPUMEHATh 3THU
MOHSTHS [IPU ONUCAHUU BELIECTB U X IPEBPAILCHUI;

HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJI€HHUS (OpMYyJl BEIIECTB M
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OIpeNieNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, IPHUHAJUICKHOCTD BELIECTB K ONPEIeIEHHOMY
KJaccy COEQMHEHUH 1o QopmMyiam, BUA XUMHYECKOM CBs3M (KOBAJCHTHAas W HOHHas) B
HEOPraHMYECKUX COETUHEHUSX;

packpeiBaTh cMmbici [lepmogmueckoro 3akona J[.M. MenpaeneeBa: IeMOHCTpUPOBATh
MOHMMAaHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[leppoauueckoli cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEILECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs1, 3aKOHa ABOTa/ipo, ONUCKHIBATh U XapaKTepHU30BaTh TAOIMUHYIO

(1)OpMy HepHOﬂquCKOﬁ CUCTEMbl XHUMHYCCKUX 3JBJICMCHTOB: pa3JindaTb IIOHATHA «TJIaBHAA



noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», maneie u O0nblINe NEPUOJIBL,
COOTHOCUTh 0003HaueHHs, KOoTopble wuMmeroTcs B Tabmune «llepuonnyeckas cucrema
XUMHUUYECKHX 1eMeHTOB J[.1. MeHaeneeBa» ¢ 4NCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsl A1pa, oOlIee YUCIIO 3JIEKTPOHOB M PACIPENEICHUE UX
0 JIEKTPOHHBIM CJIOSIM);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
NOJATBEPXKJasl ONMCAHME INPUMEPAMHM  MOJEKYJSPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

IIPOrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX yCIOBUIX;

BBIYHCIIATH OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO W MOJISIDHYKO MAacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTA 10 (pOpMyJie COEMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuy;

IIPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTEIBHON AESITEIbHOCTH — aHaJUu3 U CHUHTE3,
CpaBHEHHE, o0o0mieHue, CUCTEMATHU3ALHIO, KJaccu(uKaIuio, BBISIBJICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€H — I U3YYEHHs CBOMCTB BELIECTB M XMMHYECKHX PEAKLIHM,
€CTECTBEHHO-HAyYHble€ METO/Abl IO3HaHHUA — HaONIOJEHUE, HU3MEPEHUe, MOJEIUPOBaHHE,
SKCTIEPUMEHT (PEabHBIM U MBICJICHHBIH );

ClIeZIOBaTh TpaBWJIaM  TIOJB30BAHUS XHMHUYECKOH TMOCYIOH U J1TabOpaTOpHBIM
o0OpyJIOBaHHEM, a TakkKe NpaBWiIaM oOpalleHUs C BEIIeCTBAMH B COOTBETCTBHU C
UHCTPYKLUUSMHU TI0 BBIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKHUX OIBITOB MO TMOJYYCHHIO U
coOMpaHUIo Ia3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOAA), NPUTOTOBJICHUIO PAaCTBOPOB C
OnpenenEéHHON MacCOBOM JOJIEM pPAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IMPOBOJAUTH
XMMHUYECKHE SKCIEPUMEHTHI 10 PAclO3HABAHMIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
MHAMKATOPOB (1aKkMyc, (heHos(TaaerH, METUIOPAHXK U IPYTHUE).

K xkonmy oOydenus B 9 kunacce y oOywaromerocss Oyay c(HOpPMHUPOBAHBI CIICTYIOIINAC
npeomemHule pe3yabmamyl TI0 XUMHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHX IIOHATUH: XMUMHMYECKHUH DIIEMEHT, aToM,
MOJIEKyJ1a, HWOH, KaTHOH, AHUOH, IPOCTOE€ BEIIECTBO, CIJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPHULATEIBHOCTD, CTCIEHb OKUCICHMS, XUMHUYECKas peaklus, XHMHUYECKas CBs3b,
TEIUIOBOM 3(PPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, pacTBOP, HJIEKTPOJINTHI, HEITEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTHUMBIC pEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuu, OKUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHME U BOCCTAaHOBJEHHUE, aAJUIOTPOINMS,
aM(pOTEepHOCTh, XMMHUYECKasi CBsA3b (KOBAJEHTHAs, HOHHAs, METAJUINYECKast), KpUCTANIMUYecKas

peméTKa, KOppo3ust MCTAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOU pcaknun, MnpeACIbHO



nonyctumas koHenTpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX IMOHATHM W TMPUMEHATH 3TH
MOHSATUS ITPU ONHUCAHUY BEIIECTB U UX MPEBPALICHUN;

HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHUS (OpMys BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

OTIpEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XMMHUECKHUX JIEMEHTOB B COECUHEHMSIX
pPa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTh BELIECTB K OMNPEIECIEHHOMY KIJIACCy COEAMHEHUN IO
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJCHTHAas, HOHHAs, METANINYECKasi) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOW (opmyre, XxapakTep cpeabl B BOIAHBIX PacTBOpPax
HEOPraHWYECKUX COETMHEHU, TUIl KPUCTAIUIMYECKON pPEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoandeckoro 3akona [[.M. MeHnneneeBa u 1eMOHCTPUPOBAThH €TI0
MOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TaOaMuHylo ¢opMy Ilepuonndeckoil cucTemsl
XMMHYECKHX 3JIEMEHTOB: pazinyarh MOHATUS «IJIaBHas moArpymmna (A-rpynmna)» u «rnoOouHas
noarpynna (b-rpynma)», manbie u OoJblMe NEpUOIbl, COOTHOCHTH 0003HAYEHUs, KOTOpHIE
UMEIOTCS. B TEPUOAUYECKON Tabluile, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB U 3apsl spa, o0Iiee Ynucao NEKTPOHOB U paclpeesieHne uxX
0 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB
U UX COCAUHEHUH B Ipenesiax MajblX MEPUOJOB M IUIABHBIX MOATPYHN C YYETOM CTPOEHUS HMX
aTOMOB;

KJacCU(PUIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYacCTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1Mo
U3MEHEHUIO CTENEHEH OKUCTICHHSI XUMUYECKUX JIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) o0O0mMe U crnenuduueckue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPAKAAsl ONUCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPAaBHEHUS SJICKTPOJMTUYECKOW JUCCOLMALMM KHUCIOT, LICIOYEH U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHUS peakluil HOHHOrO OOMEHa, ypaBHEHHMS pEaKIHid,
MOATBEPKIAIOIINX CYUIECTBOBAHUE TE€HETHMUECKOW CBA3M MEX]Y BEIIECTBAMHU pa3IMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOT0 OajaHca 3TUX peaKIuii;

MIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUI B pA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYKO MAaccChl BEILIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa 1o (popMyJsie COeMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,

MMPOBOAUTD paC‘{éTLI 10 YPAaBHCHHUIO XUMHUYECKOM pPCaKkIunu;



coOnrofaTh TMpaBWa TONB30BAaHUS XUMHUYECKOM TMOCYIOoM W JTaOOpaTOpHBIM
o0opyaoBaHKEM, a TaK)Ke MpaBUiia OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSIMU
M0 BBIMOJHEHUIO J1a00OPAaTOPHBIX XHMHUYECKHUX OIBITOB IO TMOJXYYCHHI0 H COOHpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHaKa M YTIJIEKHCIIOTO rasa);

MPOBOANTH PEaKIMU, MOATBEP)KIAONINE KayeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IyTEM XJIOPUAOPOMHII-, MOAHI-, KapOoHaT-, ¢ocdar-, CHIUKAT-,
cynb(dar-, TUAPOKCHUA-HUOHBI, KATHOHBl aMMOHHSI ¥ HOHBI H3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpAIlMH MBICTUTEIBLHON AESITENbHOCTH — aHajdu3 U CHHTE3,
CcpaBHEeHHE, 0000I1IeHNe, CHCTEMaTU3alluI0, BBISBIICHUE PUYUHHO-CIIEICTBEHHBIX CBSA3EH — AJis
M3YyYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUYHbIE€ METO/IbI MO3HAHUS
— HaOI0ICHNE, U3MEPEHUE, MOICITUPOBAHNE, SKCIICPUMEHT (pEaIbHBIN M MBICIICHHBIH ).

TemaTH4eckoe IJIAHUPOBAHHE

8 kinace
NoNe Tema KOJINYECTBO KonTponbHbix [TpakTrueckux
YACOB pabor pabot
1 [TepBoHavanbHBIE 20 1 2
XUMUYECKHUE TMOHSATUS
2 | Baxueiimue 30 2 3
MPEeICTaBUTENH
HEOPTraHUYECKUX
BEIIECTB.
3 [Tepuoanueckuit 18 1
3akoH W Ilepuognueckas
cucremMa XUMUYECKUX
3JIEMEHTOB
J.1. Menneneesa.
Crpoenue aTOMOB.
Xumuueckas CBSI3b.
OKucauTenbpHO-
BOCCTAHOBUTEIBLHBIE
peaxiuu.
Hroro 68 4 5
9kiac
NeNe TEeMa KOJIMYECTBO KoHTposbHBIX [IpakTuueckux
YACOB pabor pabot
1 BemectBo u 21 1 2
XHUMHYECKas peakiusl.




2 28 1
3 16 1
4 3 1
Hroro 68 4




