PaGouyasi nporpamMma no ydye0HoMYy npeamMery «XuMHushH
(0a30BbIi YPOBEHbD)

Pabouas mporpamma no yuebHoMy npeamery «Xumush» (0a30BbIil ypoBeHb) (IpeaMeTHast
obnacte «EcTecTBEHHO-Hay4HBIE ITPEMETHI») (Aanee COOTBETCTBEHHO — IIPOrpaMma 1o XUMUH,
XMMUS1) BKITFOYAET MOSICHUTENBHYIO 3aIMCKY, COJIepKaHne 00yUeHHsI, IUTAaHUPYEMBIE Pe3yIIbTaThl
OCBOCHHUSI TPOTPaMMBI 10 XMMHUA M W JONOJHEHa OOLIMM TEMaTHYeCKUM IUIaHWPOBAHHEM B
LEeNAX TPUBEACHUS CTPYKTYphl pabodell mporpamMMmbl B cOOTBEeTCTBHE ¢ TpeboBanuem OI'OC
000.

Pabouas mporpamma cocraBlieHa Ha OCHOBE QeepaibHON paboyeil MmporpaMMbl 1O
XUMUH 0a30BOTO YPOBHS.

IlossicHuTEeNbHAA 3alICKA

[IporpammMa o XMMHH Ha yPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUsl COCTaB/IEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENIbHOW MPOrpaMMBbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbIXx B @I'OC O0OO, a Takke Ha OCHOBE (enepaibHOU
paboueil mporpaMMbl BOCOUTAHUS U € YYETOM KOHIIETILIMU NPENnoJaBaHus y4eOHOro mpeaMera
«Xumus» B o0Opa3oBareiabHbIX opranunzauusx Poccuiickoit ®denepauuu.

[Iporpamma nmo xumMuu pazpadboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOM MOMOIIN YUUTETIO
B CO3JIaHMM paboyeil mporpamMmsl 1o yueOHOMY IIpEeIMETY.

[IporpaMmma 1o XuUMHUHM Ja€T TPEICTABICHUE O IENsAX, oOImel crpaTeruu OOydeHUS,
BOCIIUTAHUS W Pa3BUTHS OOydaIOIIUXCS CPEACTBAMU Y4YEOHOro MpeAMeTa, YCTaHABIMBAECT
o0s13aTeNbHOE MPEeIMETHOE COJepKaHKe, MPeyCMaTpUBAET paclpeieieHue ero mo KiaccaMm u
CTPYKTYypUPOBaHUE 110 pa3esiaM U TeMaM MPOrpaMMbl [0 XUMUU, ONPEEAET KOJIUUYECTBEHHBIE
U KaueCTBEHHBbIE XapaKTEPUCTUKU COJAEpPKAHUS, PEKOMEHIYEMYIO IOCJIeI0BaTebHOCTD
W3YYEeHUS XUMHUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKU Y4eOHOIO
mpoliecca, BO3pAaCTHBIX OCOOCHHOCTEH 00YyJaromuXxcs, onpeaessieT BO3SMOKHOCTU MpeIMeTa st
peannzanuu TpeOOBaHMM K pe3yJapTaTaM OCBOCHMSI OCHOBHOM 0Opa3zoBaTEeNbHON MporpamMmbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a Takke TPeOOBaHUHN K pe3ylbTaTaM 00yueHUs XUMUHU
Ha YypOBHE LeNed W3ydeHUs NpeIMeTa W OCHOBHBIX BHJOB Y4eOHO-IO3HABATEIHHOMN
JEeSITEIbHOCTH 00Y4aroIerocs o OCBOCHUIO Y4€OHOTO CO/IepP KAHMUS.

3HaHHUE XUMUU CIY>KUT OCHOBOH JU1si )OPMUPOBAHUS MUPOBO33PEHHS 00YUaIOUIerocsi, ero
MPEJCTAaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UIPAIOT GOPMUPYEMBbIE XUMHUEH
MIPEJICTaBJICHUS O B3aUMOINPEBPAILEHUAX YHEPTUU U 00 3BOJIIOLUU BELIECTB B MPUPOE, O MYTIX
pelieHus riao0albHBIX MpPoOJIeM YCTOMYMBOI'O DPAa3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOM,
HHEPreTUYECKON, MUIEBON U SKOIOTHYEeCKOi 0€301MacHOCTH, POOIEM 3/1paBOOXPAHEHHUSL.

N3yyenue xumum:

CHOCOOCTBYET peanu3aliii BO3SMOKHOCTEHN Ui caMOpa3BUTHUS U (HOPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o011ei n GyHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (HOPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CITOCOOHOCTEH 00ydJarommxcs,
HaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  JIeATENIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM JKM3HHM, Tak U B
po(heCcCHOHATLHOM eI TEIbHOCTH,

3HAKOMHUT €O CHeru(UKON HAy4yHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3TJIS1a HAa €MHCTBO MPUPOJIBI U YEIOBEKA, SABIISACTCS OTBETCTBEHHBIM 3TAllOM B (JOPMHPOBAHUU
€CTECTBEHHO-HAayYHON TPAaMOTHOCTH O0yYaroIINuXCs;

crocoOCTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K MPUPOJAE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B SKOJIOTMYECKoe oOpa3oBaHHE
00y4aroIuXCs.
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JlanHble HampaBiieHUs B OOYYE€HWH XUMHUH OOECIICUMBAIOTCS CHEIUMUKON CONEp KaHUs
y4eOHOro TMpeaMeTa, KOTOpBIM SBISETCS TEeAarord4eckd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOi HAYKH XMMHUU Ha OINPEIeIEHHOM dTare e€ pa3BUTHSL.

[Ipu u3ydeHM XUMHU TPOUCXOTUT POPMUPOBAHUE 3HAHUN OCHOB XMMHYCCKOH HAYKH KaK
00JIacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON AEATEeIbHOCTH YeJI0BeKa U KaK OJHOTO
13 KOMITOHEHTOB MHMPOBOH KyJIbTYphl. 3ajada y4eOHOro MpeaMera COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKUX 3HAHMA — BAKHEUINIUX (DAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUUCCKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT'0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHUN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YYCHUH BEIIECTB M XUMUYECKIX PEaKIuii, B
(GbopMUPOBAaHNM H PAa3BUTHH TO3HABATEIBHBIX YMEHUH H WX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENIbHOM U y4eOHO-HCCIe0BaATENbCKON e TeNbHOCTH, OCBOCHUH MpaBUi 0€30MacHOro
oOpallieHus ¢ BeUIeCTBAMU B MIOBCETHEBHOMN JKHU3HH.

[Ipr m3ydeHWW XUMHHM Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHMs BaXHOE 3HAYCHUE
NpruoOpeN TaKue 1eNH, KakK:

(dbopMupOBaHrE HHTEIEKTYaIbHO PAa3BUTONM JIMYHOCTH, TOTOBOM K CamM00Opa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHSATHIO pEIICHUH, CIIOCOOHOH aganTupoBaThes K
OBICTPO MEHSIIOIIUMCS YCIIOBUSAM JKU3HMU;

HaNpaBJICHHOCT, OOY4YEHHsS Ha CHUCTEMaTHYeCKOe MpHOOLIEHHE OOydaromuxcs K
CaMOCTOSITENTLHOM ~ TO3HABATENILHOW  NEATENbHOCTH, HAYYHBIM  METOJaM  ITO3HAHWUS,
(hopMHUPYIOIUM MOTHBAIIUIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHUEe YCIOBUM, CHOCOOCTBYIOIIMX NPUOOPETECHUIO OOYyYarOIIMMHKCS —OMbITa
pa3sHOOOpa3HOI JesATeNbHOCTH, MO3HAHHUS M CAMOIO3HAHUS, KIFOYEBHIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE [T PA3TUIHBIX BUIOB JIESTEILHOCTH;

dbopmupoBanre 00mIeH (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
YHClie YMEHHH OOBSCHATH M OLEHWBAThH SIBIICHUS OKPYXKAIOIIETO MHPA, UCIONb3Ys 3HAHUS U
OIBIT, TIOJYYCHHBIC MPU W3YyYCHUH XHUMHUHU, MPUMCHATh HMX TpU PEIICHUH MpoOieM B
MOBCETHEBHOM JKU3HU U TPYAOBOM N1€ATEIbHOCTH;

dbopmMupoBaHrue y 00yYarOIMIUXCS TYMAaHUCTHUYECKUX OTHOIICHWM, TTOHUMAHUS [EHHOCTH
XUMHAYECKUX 3HAHUH IS BBIPAOOTKH SKOJOTMUYECKH LEIeco00pa3sHoro IMoBeJeHHUs B OBITY U
TPYAOBOH AESATENFHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOLIEH MPUPOTHOIMA
cpensl;

pa3BUTHE MOTHUBAIMU K OOYYECHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHS OOIEYeOBEYeCKHX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
pouIs ¥ HAMPaBICHHOCTH JAIbHEUIIETO 00yYeHUSI.

Conep:xanue o0yuenus B 8 kiacce

ITepBoHayabHBIE XUMUYECKHE TOHATHS.

[Ipenmer xumuu. Poib XMMUM B JKM3HM 4YeJIOBEKa. XMMHS B CHUCTeMe Hayk. Tena u
BemecTBa. dusmyeckue CBOMCTBA BelIECTB. ArperaTHoe coctosHue BeuiecTB. [loHsATue o
MeTOoJ[aX MO3HAHUS B XUMHUH. YHCThIe BelecTBa U cMecH. CIocoObl pa3ieieHusi CMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE HIeMEHThl. CHMBOJIBI XUMHUYECKUX DSIJIEMEHTOB.
[Ipoctbie u cnoxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaleHTHOCTH aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COcTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAST MOJICKYJISIpHAS
Macca. MaccoBasi 10J11 XUMUYECKOI0 AJIEMEHTA B COEIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas Mmacca. B3auMocBs3p KOJIM4YECTBA, Macchl U
YHUCJIa CTPYKTYPHBIX €IMHUI] BenlecTBa. Pacy€rel mo hopMynamMm XUMHUYECKUX COSTUHEHUMN.

du3znueckue M XMMHUYECKHE SIBICHHUS. XUMHYECKas peakiuss U e€ NpU3HAaKU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB. XUMHUECKUe ypaBHeHHs. Kiaccupukanus XUMUYECKUX PEaKIIHid
(coemuHeHus, pa3IoKeHUs, 3aMEIIeHUsI, 0OMEHA).
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XHUMHYECKHH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYAOU, MpaBUiIaMu paOdOTHI B
nabopatopuun u mpuéMamu oOpaiieHuss c JabOpaTOpHBIM OOOPYIOBaHHEM, H3y4EHUE W
onucanue (hPU3NYECKHX CBOMCTB 00pa3IlOB HEOPTAaHUUECKUX BEILECTB, HAOMIOJCHHE (PU3HMUECKIX
(nyaBneHUe BOCKA, TasHUE JIbJla, paCTUPaHHUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCalUs BOJIbI)
U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHHWE MEJHON MPOBOJOKH, B3aMMOJCICTBHE Meja C
KHCJIOTOM) SIBJICHUH, HAOIOJCHUE U ONMUCAHHE MPU3HAKOB MPOTEKAHUS XMMHYECKHX peaKuit
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioXKeHHE
rugpokcuaa mead (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kene3a ¢ pactBopoM comu meau (11),
M3Yy4YEeHHE CIOCOOOB pa3felieHus] cMecei (C MOMOIIbI0 MarHuTta, GuUIbTPOBaHUE, BHIMIAPUBAHUE,
TMCTHIUISIMS, XpoMmarorpadusi), MPOBEACHHE OYHCTKH TIOBAPEHHOW CONH, HAONIOIEHHE U
ONKMCAHUE PE3YJIbTATOB IPOBEICHMS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAaccChl,
CO3/1aHHE MOJENEH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaskHeiilue npeacraBuTe 1 HEOPraHMYECKUX BellleCTB.

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciaopoj — 3J€MEHT M MPOCTOE BEHIECTBO.
HaxoxpaeHnue kucinopoja B mpupoje, pu3ndeckrne 1 XUMUYECKHe CBOMCTBA (PEaKIuu TOPSHHS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TMONydeHHs] KUCIOpOAa B JabopaTopuud H
npoMbIluIeHHOCTH. KpyroBopor kuciopona B mpupozge. O30H — auioTporiHas MoAu(UKaIs
KHCIIOpPOJa.

TernoBoit 3¢ (dexkT XUMHUYECKOW peakuuu, TEPMOXUMUYECKHE YpaBHEHHS, 3K30- H
SHJIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojilb W METaH. 3arpsA3HEHUE BO3/1yXd, YCHICHHUE
MapHUKOBOT0 3¢ deKTa, pa3pylieHue 030HOBOTO CIOs.

Bomopon — »nemeHT M mpoctoe BemiecTBo. HaxokneHuwe Bogopona B NPUPOJE,
(u3nueckue 1 XMuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOocO0bI oydeHus. KuciaoTel u comu.

Monsipablit 00bEM ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBoucTBa BOAbl. Boma kak pacrBopurens. PactBopbl. HacelieHHBIE U
HEHACBILIEHHbIE PacTBOpbl. PacTBOpMMOCTh BelIECTB B BOjae. MaccoBas 05 BELIECTBa B
pactBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Ponb pacTBOpoB B NPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Boawl B mpupoje. 3arpsi3HeHHe MPUPOAHBIX BojA. OXpaHa M OUYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss nHeopranmdeckux coeauHenuit. Oxcuabl. Kraccudukanus OKCHIIOB:
coneobpasyrolye (OCHOBHbIC, KUCIOTHBIE, aM(pOTepHbIE) U HeconeoOpasyromue. Homenkiatypa
okcuoB. dusnueckue 1 XMMUYECKUE CBOWCTBA OKCUOB. [lomyueHnne okcuioB.

OcHoBanusa. Kiaccudukanuss ocHOBaHMI: METOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. @u3nuecKMue U XHUMHYECKHE CBOMCTBA OCHOBaHuU. [lomydenue
OCHOBAHM.

Kucnorel. Knaccuduxanus xkucnor. Homenknarypa kucior. @uU3nueckue U XUMHUCCKUE
cBorictBa KUCIOT. P akruBHocTty MetaiuioB H.H. bekerosa. [1onyuenue kucnor.

Conu. HomeHknaTypa conei.

®u3nyecKre 1 XMMUYECKUE CBOMCTBA coiel. [lomyuenne come.

['eneTnueckas cBsA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COCAUHEHUN.

XUMHUUYECKUN SKCIIEPUMEHT: KAauECTBEHHOE OINPEJEIICHUE COAEpP)KAHUS KUCIOpoJa B
BO3/yX€, OIy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KHUCI0pO/a, HaOI0qeHe
B3aUMOJICCTBUS BEILIECTB C KUCIOPOIOM U YCIOBHS BO3HUKHOBEHUS U NMPEKPALIECHUSI TOPEHUS
(moxapa), O3HAKOMJIEHHE C OOpasllaMd OKCHJIOB M OIMCAHUE WX CBOWCTB, IONYYCHHE,
coOupaHue, paclio3HaBaHME M H3Y4YEHHE CBOMCTB Bojaopoaa (TOpeHue), B3auMOAEHCTBHE
Bojgopoaa ¢ okcuzmom Meau (Il) (Bo3MOXHO HCTONBb30BaHUE BUICOMATEPHATIOB), HAOIIOICHHE
00pa31oB BEIIECTB KOIUYECTBOM | MOJIb, HCCIIEIOBAaHNE OCOOCHHOCTEN PAaCTBOPEHUS BEILIECTB C
pa3IM4YHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIIEHHONM MAaCcCOBOW JOJEl
pacTBOPEHHOI'O0 BEIECTBA, B3aUMOJCHCTBHE BOJbI C MeTaUIaMHU (HATPUEM U KallbLUEM)
(BO3BMOXXHO HCHOJB30BAaHUE BHEOMATEPHATIOB), HCCIEIOBaHUE OOpPA3LOB HEOPraHUYECKHX
BEILIECTB Pa3jIMYHbIX KJIAccOB, HAOIIOJEHHE WU3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX
KHCJIOT | IIIeJIOUeH, n3ydyeHne B3auMoaecTBus okcuaa meau (1) ¢ pactBopom cepHOi KUCTTOTHI,
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KUCJIOT C METa/ulaMH, PEaKIUid HeUTpaln3aluu, MOJYy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHUE OJIHOI'0 METajljla APYTMM M3 PacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTAIBHBIX 33134
1o TeMe «BakHenre Ki1acchl HEOPraHUYECKUX COSITUHEHUI.

Ilepuoauvecknii 3akoH u Ilepuoguyeckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
J.N. MennaeneeBa. CTpoeHre aToMOB. XUMHUYecKasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuu.

[TepBbie MOMBITKH KIaCCU(PUKAIIMN XUMUYECKUX AJIeMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
97eMEHTOB (IETOYHBbIE U IIEJIOYHO3EMEJIbHbIE METalUIbl, TaJOreHbl, WHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pazyoT aM(pOTepHbIC OKCUABI U THIPOKCUIBL.

Ilepmonnuecknit  3akoH.  Ilepuommueckas  cuctemMa  XMMHYECKMX  3JIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jyimHHONIEpUOAHAsS GopMbl [lepromnyueckoit cucteMbl
xumuueckux dnemeHToB J[.W. MenaeneeBa. Ilepuonst u rpynnbl. DPHU3MYECKUH  CMBICIT
TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHO/IA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbBIX saep. MW3otombl.  OnekTtpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX d7IeMeHTOB [leproanueckoil cucTeMsl
JA.N. MenaeneeBa. XapakTepUCTUKAa XUMHYECKOIO D3JIEMEHTAa [0 €ro IOJOXKEHUI0 B
[Tepuoguueckoii cucreme .M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB IO TpyINaM U TepuojaaM. 3HaueHue [lepumomnueckoro 3akoHa u
[lepuonnueckold CHUCTEMBI XUMHUYECKHX OJEMEHTOB JUIl pa3BUTHS HAyKd M IPAKTUKH.
J.N. MenpeneeB — y4€HbIN U IpaXkJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (monsipHast u HEToJIsIpHast ) CBSI3b.
DIIEKTPOOTPHUIIATEIFHOCTh XUMUUECKHUX 3JIEMEHTOB. MloHHAas CBSI3b.

Crenenb okuciienus. OKUCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakinu. [Iporeccel okucieHus
Y BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIH.

XWMHYECKUH HSKCIEPUMEHT: HM3y4deHHE OOpaslloB BEIIECTB METAVIOB W HEMETaJIOB,
B3aUMOJICHCTBUE THJPOKCHAA LUHKA C PACTBOPAMM KHUCJIOT M ILIEJIO0YEH, IPOBEJACHHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHil (TOpEeHUE, PeaKinu
pa3iIokKEeHUs!, COEAUHEHNUS).

MesknpeaMeTHbIE CBSI3H.

Peanuzamust MexnpeaMEeTHBIX CBA3EH MPU M3YyUYEHUU XUMHUU B 8 KJIacCE€ OCYIIECTBIISETCS
Yepe3 HCMOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHITHH,
SABJISIFOIIUXCSI CACTEMHBIMH JUIs1 OTJEIbHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmIue ecTecCTBEeHHO-HAy4HbIE TOHATHSA: HAY4HbIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJM3,  CHHTE3,  KilaccuPUKamus, TEPUOAMYHOCTH,  HAONIOJACHHWE,  JKCIICPUMEHT,
MOJEJINPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHNUE.

®dusuka: Marepusi, aToM, DJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUJA, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJEKYJa, JJIEKTPUUECKHH 3apsi, BELIECTBO, TeNo, O00BEM, arperatHoe
COCTOSIHME BEIIEeCTBA, Ta3, (PM3MUYECKHE BEIIMYWHBI, CIUHHIIBI U3MEPEHUs, KOCMOC, TIJIAHETHI,
38361, ComHIie.

buonorust: porocunres, apixanue, onochepa.

l'eorpagusi: armocdepa, ruapochepa, MuHEpasbl, TOPHbIE MOPOAbI, IOJE3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

Coneprxanue 00yuyeHus B 9 Kjacce

BemecTBo 1 XuMu4eckasi peaKius.

Ilepmonnueckuit  3akoH.  Ilepuommueckas  cuctemMa  XMMHYECKMX  3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJAOB, KalMs, KaJIbLHUS W HUX COCAMHEHUH B COOTBETCTBHM C
TIOJIOKEHUEM JIEMEHTOB B [leproudeckoit cucTeMe U CTpOSHUEM UX aTOMOB.
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CtpoeHue BellecTBa: BUJbI XUMHUYECKON CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJIMYECKOM PEIIETKH M BUIA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTAaHMYECKHWX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCAIIUXCA K Pa3IW4HbIM KJIaccaM HEOPraHWYECKHX COEAMHEHUN, T€HETHYEeCKas
CBSI3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanus XuMU4eCKUX peakUuid M0 pa3InYHbIM MpU3HAKaM (IO YHUCIY U COCTaBy
YUYacTBYIOIIMX B pPEAKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, N0 H3MEHEHHIO CTeleHel
OKHCJICHUS XUMHUYECKHX 3JEMEHTOB, MO0 OOpAaTUMOCTH, M0 Y4YacTHIO KaTaiau3aropa). DK30- U
SHJOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOPOCTH XMMHYECKOH peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TIOMOT€HHBIX M T€TEpPOreHHbIX peakuusax. llonsatue o
karanuze. lloHdaTne o0 XuMHUYecKOM paBHOBecUU. DaKTOphl, BIUAIOLIIME HA CKOPOCTb
XMMHMYECKON PEaKIUU U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN Oananc
OKHCIIUTEIIbHO-BOCCTaHOBUTEIbHOM peaxiuu. CocraBnenue ypaBHEHUI
OKHMCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX pPEAaKIMM ¢ MCIONb30BAHMEM METONA 3JIEKTPOHHOIO
OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DIEKTPOIUTBI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHW3M IUCCOLMAlUU BEUIECTB C PA3JIMYHBIMA BHJAMM XUMHYECKOW CBS3H.
Crenenp auccounanuu. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun noHHOro oOMeHa. YCIOBHUS NMPOTEKaHHs PeakUUii MOHHOTO OOMEHa, TMOJHbIE U
COKpalI€HHbIE MOHHBbIE ypaBHEHHs peakiuil. CBoiCTBa KUCIIOT, OCHOBAaHMM M COJIEH B CBETE
NpeJCTaBIeHU 00 3JIEKTPOIMTUYECKOH auccounanuu. KadecTBeHHblEe peakIUy Ha HOHBI.
[TonsTHe o0 rugponn3e conen.

XVUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIUIMYECKUX PEHIETOK
HEOPraHMYEeCKUX BELIECTB — METAJUIOB U HEMETAIOB (rpaduTa U ajiMasa), CIOKHBIX BEILECTB
(xopuaa HaTpus), HCCIEJOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaKkuuu OT
BO3JICHCTBHSI Pa3IMUHBIX (PaKTOPOB, MCCIEIOBAHUE AIIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB,
mporecca  JAMCCOLMAlMM  KHUCJIOT, Iienoded u  coinel  (BOBMOXKHO — HCIOJIb30BAHUE
BHJIEOMATEPHUAIIOB), IIPOBEJIECHUE OIBITOB, WLIIOCTPUPYIOIIMX IPU3HAKK IPOTEKAHUS PEaKLMU
WOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa, BBIJICIICHHE Tra3a, OOpa3OBaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIUX PUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpEeHUe, peakuuu
pa3lioKeHMs, COEOMHEHHUs), paclo3HaBaHME HEOPraHWYECKHMX BEIIECTB C  IOMOIIbBIO
KAaueCTBEHHBIX PEAaKLNH HA MOHBI, PELIEHUE SKCIIEPUMEHTAJIbHBIX 33a4.

Hemerajiibl 1 MX COeJUHEHH.

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHYEeCKHEe CBOICTBAa Ha MpuUMepe XJopa (B3aUMOJEHCTBHE C MeETaJlJIaMH, HEMETaJUIaMH,
nienoyamu).  XsopoBopopoa. ConsiHas  KUCIIOTa, XMMHUYECKHE CBOWMCTBA, IOJIYyYEHHE,
IIpUMeHeHHue. [[eficTBre X10pa U XJIOPOBOJOPOJA HAa OpraHu3M 4elloBeKa. BaxkHenmme XJ1opuibl
U UX HaxOXJIeHUE B IPUPO/JIE.

OOmas xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHMsSI aTOMOB,
XapaKTEepHbIE CTETIEHN OKUCIICHUS.

CrpoeHnue 1 pu3nyeckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIO0PO/1a U Cepbl. AJUIOTPOIHBIE
MOJIUGUKAIMKM KUCIOpOJa M cepbl. XUMHUECKHe CBoHCTBa cepbl. CepoBOMOpPOA, CTPOEHHE,
¢usnyeckue U XUMU4Yeckue cBoMcTBa. OKCHABI Cephbl KaK MPEJICTABUTENN KUCIOTHBIX OKCHUIIOB.
CepHas kuciora, QU3MUYECKHE M XUMHYECKHE CBOHCTBaA (0OIIME Kak MPEJCTaBHTENs Kiacca
KUCIOT M crenududeckue). XUMHUECKUEe pEeaklHu, JIeXallde B OCHOBE IPOMBIILICHHOIO
criocoba moiy4deHus cepHoi KucioThl. Ilpumenenue. Conu CepHOM KHCIOTHI, KaueCTBEHHas
peakuusi Ha cynbdar-uoH. HaxoxneHue cepbl U €€ COEIUHEHMM B Npupoae. XHUMHUYECKOe
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3arpsA3HEHUE OKPYXarolled Cpeabl COSAMHEHUSMHU Cepbl (KUCIOTHBIE NOKAM, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NMpea0TBPAIIECHUS.

OOmass xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCIICHHS.

A3ot, pacnpocTpaHeHHe B Mpupone, (puznyeckue M XxMMHU4Yeckue coiictBa. KpyroBopor
azora B TMpHupoje. AMMHAK, ero (u3Nyeckue M XHUMHYECKHE CBOWCTBA, IOIY4YEHUE U
npumeHerne. Conu aMMOHUS, WX (HU3HUYECKHMEe W XWMHUYECKHE CBOICTBA, NPUMEHEHHE.
KayecTBeHHast peakuus Ha MOHBI aMMOHHA. A30THas KHMCJOTa, €€ MoiyuyeHue, pu3ndeckue u
XMMHUYECKHe CBOMCTBa (00LIMe Kak TpeicTaBUTeNs Kiacca KHUCIOT M crneuuduyeckue).
Wcnonp3oBaHue HUTPATOB M COJEM aMMOHUS B KaueCTBE MHUHEPAJIBHBIX yIOOpEHHIl.
XUMHUECKOE 3arpsi3HEHHE OKpY’Karolled cpeibl COCIUHEHUSMH a30Ta (KUCIOTHBIE 10X,
3arps3HEeHUE BO3/yXa, TOYBBI U BOJOEMOB).

®ocdop, amorponHbie MonupuKauu Gocdopa, HU3NUecKne U XUMHUECKUE CBOWMCTBA.
Oxkcun docdopa (V) u dhochopras kuciora, pu3ndeckne 1 XUMHIECKHE CBOWCTBA, TTOJYYCHHE.
Hcnonb3oBanue pocdaroB B KauecTBE MUHEPATbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcCoOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHS.

VYraepon, alIoTpONHbE MOAU(HUKALMU, PAcIpOCTpaHEHHE B MPHUPOAE, (PU3UUECKUE U
XUMHUYecKue cBoicTBa. Ancopouusa. Kpyrosopor yraepona B npupone. Okcuasl yriepoja, ux
¢usnyeckue M XUMHUYECKUE CBOWCTBA, JACHCTBUE HA JKUBBIE OpPraHU3MbI, IOIY4YEHUE U
OpUMEHEeHHe. DKOIOrMYecKHe MpoOJemMbl, CBsi3aHHble ¢ okcuaom yraepoza (IV), rumoresa
IJ100aJIbHOTO TOTEIUICHUST KIMMaTa, MAapHUKOBBIA A(PQeKT. YTompHas KUCI0Ta U €€ CONH, UX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MONyYEeHHE W NMpHMeHeHHne. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbL. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIUHE, HPOMBIIIJIEHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHayampHbBIC TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHUSX YIiiepoja
(MeraH, 3TaH, ATWJIEH, AalETWUJEH, 3TaHOJ, IJIMLEPUH, YKCycHas Kkuciora). Ilpupoansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojib, NMPUPOIHBIA ra3, He(QThb), MPOAYKTHl HUX MEpepadOTKU
(6eH3uH), MX POJIb B OBITY M MPOMBIIIIJICHHOCTH.

IToHsATHE O OMOTOrMYECKU BAXKHBIX BEIECTBAX: KUpaX, OeJIKax, yrieBojax — U UX POJIU B
KHU3HH YelloBeKa. MarepuanbHOe €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeTUHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJYYEHHE U TPUMEHEHHE.
Coenuuenus kpemHuss B mpuponme. OOmwme mpencraBieHuss o0 oxcuae kpemuusa(lV) u
KpeMHHEBOW KkucioTte. CHUIIMKAThl, UX MCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH.
Baxweilimme cTpouTeNbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, Xeae300eTOoH.
[Ipobaembl 6e30MacHOro UCIONb30BAHUS CTPOUTENIBHBIX MaTEPUAJIOB B [IOBCEIHEBHOM JKU3HU.

XHUMHUYECKUH HKCIEPUMEHT: H3yueHHe OOpa3loB HEOPraHWYEeCKHX BEIIECTB, CBOMCTB
COJITHOM KHCJIOTBI, TPOBEIEHUE KAYeCTBEHHBIX PEaKIUi Ha XJIOPHI-MOHBI M HaONI0/IeHUe
MPHU3HAKOB WX TMPOTEKAHMsI, ONBITHI, OTpaxkawomue (u3ndeckne M XUMHUYECKHE CBONCTBA
raJIorTeHOB U UX COCJUHEHUH (BO3MOXKHO MCIOJIb30BaHME BMJIEOMATEPHUATIOB), O3HAKOMIIEHHUE C
oOpa3namMu XJIOPHIOB (TATOTCHH]IOB), O3HAKOMIIEHHUE C 0OpasliaMu Cephl U €€ COSAMHCHHSIMU
(BO3MOXKHO HMCIOJIb30BAaHWE BHUICOMATEpPUATIOB), HAOMIOJACHUE MpoIecca OOYyrJIMBaHUSA caxapa
oJ, JCWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCIIOTHI, HM3yYEHHE XUMHUYECKHX CBOMICTB
pa30aBIeHHOM CepHOM KHCIOTHI, MPOBEJCHHE KAUECTBEHHOW peakiuu Ha Cyib(}aT-uoH |
HaOo/leHue Npu3HaKa e€ MpOTeKaHus, O3HaKOMJIeHHWe ¢ (M3MYECKHMHU CBOMCTBaAMH a30Ta,
dbochopa M uX coeauHEHUN (BO3MOXKHO HCIIONIb30BAHUE BHJICOMATEPHAIIOB), OOpa3liaMu
a30THBIX M (OCPOpHBIX yHOOpeHMid, MoNydyeHue, coOupaHue, pPacrno3HaBaHUE M H3Yy4YEeHUE
CBOWCTB aMMHaKa, MPOBEIECHHE KadeCTBEHHBIX PEAaKIWH HAa MOH aMMOHUs M ¢ocdar-moH u
U3y4eHHe MPU3HAKOB UX MPOTEKaHMs, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THON KHCIIOTHI
C MeJibI0 (BO3MOXKHO HMCIIONIb30BAaHHE BUAEOMATEPUAJIOB), U3YUYECHHE MOJAETICH KPHCTAUIMYECKUX
peméTok anmasa, rpadura, ¢yruiepeHa, 03HaKOMIICHHE C MPOIECCOM aJACOPOIMH paCTBOPEHHBIX
BEIIECTB AKTUBMPOBAHHBIM YINIEM M YCTPOMCTBOM IIPOTHMBOrasa, IOJIy4eHHE, coOUpaHue,
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pacro3HaBaHKWE U U3yYEHUE CBOWCTB YIJIEKMCIIOrO ra3a, IPOBEACHUE KaYeCTBEHHBIX PEaKUUi Ha
KapOOHAT ¥ CHJIMKAT-UOHBI M M3y4CHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOJIYKIUEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX 3a/ad MO TeMe
«BaxHeiimme HeMeTaJUTbl U UX COCAUHEHUS.

MeTtanjibl M X COeAUHEHUS.

OOmiasi xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METAIJIOB HAa OCHOBAaHHHM WX
nonoxkenus B [lepuognueckoil cucreMe xuMmuueckux anemeHToB [[.M. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTainuyeckas CBsi3b M METaUIMYECKas KPHUCTAIIMYEeCKas
peméTka. DNEeKTPOXUMHUYECKUN psil HanpsbKeHUM MeTaioB. DU3MUECKHE U XUMHUYECKUE
cBoiicTBa MetayuioB. OO0mMe crnocoObl monydyeHus: MetaioB. [IoHsITHE O KOPPO3UM METAJLIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CriiaBbl (CTallb, YyT'yH, TIOPATIOMUHIN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBINIIICHHOCTH.

[llemounple mMeTayel: monoxkeHue B [leprognyeckoit cucTeMe XUMHUYECKHUX SJIEMEHTOB
J.N. MenpeneeBa, CTpOEHHUE UX aTOMOB, HaxOXJAeHUE B npupoje. Pu3nueckue U XUMMUYECKUe
CBOIICTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUAPOKCHBI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[lerouHO3eMENbHBIE METAUIBI MarHuil W Kaibluil: mnonoxkeHue B Ilepuogmyeckoit
cucteMe xumuueckux sseMeHToB .M. MengeneeBa, cTpoeHHe HX aTOMOB, HAXOXJIECHHE B
npupozae. PU3NyYecKue U XMMHYECKME CBOWCTBA MAarHus W KajlblUs. BakHelune coequHEeHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COH). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunanii: mnonoxeHnue B Ilepmonmueckod cUCTeME€ XUMHUYECKHX  3JIEMEHTOB
J .. Menzeneesa, CTpOo€HHE aroMma, HaxOxXAcHUE B mpupoae. PU3NUECKME U XUMHUYECKHE
CBOICTBA AMFOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHIA ¥ THAPOKCHIA ATTFOMUHUS.

Kenezo: nonoxenue B  Ilepmoanueckoil  cucTeMe  XHMHYECKHX  3JIEMEHTOB
J.1. MengeneeBa, CTpOCHHE aroMma, HaxOxkAcHUE B mpupoae. PU3NUECKME U XUMHUYECKHE
cBoiicTBa xene3a. Okcuapl, ruapokcuapl u comu conu sxene3a (l1) u xenesa (l1l), ux cocras,
CBOICTBA U NOJIyYECHHE.

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C oO0pa3llaMM METaIJIOB W CIUIaBOB, HX
(U3MYECKUMU  CBOMCTBAMH, W3YYCHHE pE3YJIbTaTOB KOPPO3HH METALUIOB  (BO3MOXHO
WCIIONb30BAaHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOACUCTBUS OKCHAA KaJbIUs U HATPHS
C BOJIOM (BO3MOKHO MCIIOb30BAaHNE BUICOMATEPHAIIOB), HCCIICIOBAHUE CBOMCTB JKECTKOU BOJIBI,
mpoiecca TOPEHUsl JKejle3a B KHCIOpoae (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KalblMs, aTIOMUHUS, IIMHKA,
xeneza (I) m xenesa (), menu (Il), HaGmogeHUen ommucaHWe MTPOIECCOB OKpAITMBAHUS
IJJAMEHU MOHAMU HATpPHs, KAl U KalblUs (BO3MOXKHO HCIIOJNB30BAHHUE BUJIEOMATEPUATIOB),
uccienoBanre aM(OTEpHBIX CBOMCTB TMAPOKCHAA aTOMUHUS M TUAPOKCUAA LUHKA, pPEUICHHE
JKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeille MeTallibl U UX COCTUHEHUS.

XuMHA U OKpYKaA0LIas cpeaa.

BemectBa n martepuansl B TOBCETHEBHOW KU3HH YeJIOBEKa. be3ormacHoe MCIoab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momorib mpu XUMHUYECKHUX OXOrax Hu
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAroIIeH cpepl (IpeaeibHast AOMyCTUMas KOHIIEHTpaIus
BeniectB (ganee — [1J1K). Ponb xuMuu B pelieHH# 3KOJIOTMYECKUX MPOOIeM.

XUMHUYECKUH IKCIIEPUMEHT: U3YUeHHE 00pa3I[0B MaTEePHAIOB (CTEKIIO, CIIJIaBbl METAIIJIOB,
MIOJIUMEPHBIE MaTepHaJIbI).

Me:knpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMEeTHBIX CBS3€H NMpU M3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHITHH,
SIBJISIFOLLIMXCS] CACTEMHBIMHU JIJIS1 OTZI€TbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHSATHUS: HAYYHBIH (DakT, rumoresza, 3aKOH, TEOpHS,
aHalIM3,  CHHTE3,  Kiaccu(uKaius,  NEPUOJUYHOCTh,  HAONIOJEHUE,  DKCIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOTOTUsl, MAaTEPHAIIBI.
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®dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIWA, W30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYNa, OJIIEKTPUUECKHH  3apsil, TNPOBOJHHUKH, IOJIYIIPOBOJHUKH,
JMIJIEKTPUKU, (OTORJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ias,
pacTBop, pacTBOPUMOCTh, KPHUCTATMYECKas peII€TKa, CIUIaBbl, (U3WYECKUE BEIUYHHBL,
eIMHMIIBI U3MEPEHNUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CONHIIE.

Bbuonorus: ¢orocunres, apixaHue, Ouocdepa, SKOCHCTEMA, MHUHEpAJbHBIE yI0OpeHus,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocdepa, rumpochepa, MHHEpATbl, TOPHBIE MOPOABL, IOJE3HBIC
HCKOIaeMble, TOITUBO, BOJHBIE PECYPCHI.

I[Linanupyemsle pe3yJbTaThl 0CBOEHHS MPOTrPaMMBbI 10 XHMHH HA YPOBHE OCHOBHOI'0
o0uiero oopazoBanus

N3ydyeHne XUMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHS HAmpaBiIeHO Ha
JOCTHKEHHE OOYYAIOUIMMHUCS JIMYHOCTHBIX, METANpEeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
OCBOCHUS y4eOHOT 0 MpeIMETA.

JINIHOCTHBIC pPE3yJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0JI¢ 00Y4YEHHUS XMMHUU B €IMHCTBE YU€OHOW M BOCIIUTATEIBHON AESITETbHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COIMOKYJIBTYPHBIMH H  JTYXOBHO-
HPABCTBECHHBIMU IICHHOCTSIMH, NMPUHATBIMUA B OOINECTBE IPABHJIAMH M HOPMAaMH IIOBEJICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLTUAIIN3AIIMU O0YYaIOIIIHXCS.

JIN9HOCTHBIE PE3YyIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOH TIO3MTHBHBIX IICHHOCTHBIX OPWUEHTAIMH M pacCHIMpPEHHUE OMbITAa JCITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) naTproOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY M HAYYHOMY
HACJICJIUIO, TIOHMMAaHHUs 3HAYCHUS XMMHYCCKOM HAyKH B JKH3HM COBPEMEHHOIo OOIIECTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEPHON MH(OpMAIHEH O MEPEelOBBIX JOCTHKEHUSX U OTKPBITHIX
MHPOBOH M OTEYECTBCHHON XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE
MHUpa u 00IIeCTBa;

2) TpaKAaHCKOTO BOCIIUTAHUS:

MPEJICTABJICHUS. O COIUAIBHBIX HOPMax W TPaBWIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00IIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOW M JPYTMX BHAAX AEITENbHOCTH, TOTOBHOCTH K
pPa3HO00pa3HON COBMECTHOH JCSITETLHOCTH MPH BHIMOIIHEHUN YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHUM XUMHYECKHX OSKCIICPUMEHTOB, CO3JaHMHM YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B TMPOIECCE 3TOM Y4eOHOU NeATenbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE TIOBEJCHWE M IOCTYNKA CBOMX TOBApPUIIEH C IMO3WIUKM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIIEJACTBHH IMOCTYITKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHHSL:

MHPOBO33PEHYECKUX  MPEACTABICHUH O  BEMIECTBE M  XUMHYECKOM  peakIluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIUX OCHOBY IS
MOHWMAHMS ~ CYIIHOCTH HAyYHOH KapTUHBI MHUpPA, NOPEACTAaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPOJIBI, B3AUMOCBSI3SIX YEIOBEKa C MPUPOIHON Cpeloil, 0 poiu
XUMHH B TIO3HAHWUU 3THX 3aKOHOMEPHOCTEH;

MMO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJIYYEHHWE HOBBIX 3HAHUH IO XHMHH,
HEOOXOUMBIX JJIs1 OOBSICHEHHS Ha0JII01aeMbIX TTPOIIECCOB U SIBICHUN;

MMO3HABATEIILHOW, WH()DOPMANMOHHONW W YHTATEIBCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSTEIILHOW Pa0dOThl ¢ y4ECOHBIMH TEKCTaMH, CIPABOYHOH JUTEPATypPOH, ITOCTYHHBIMU
TEXHUUYECKUMU CPEJICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUI;
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UMHTEpeca K OOy4YeHHIO M IMO3HAHUIO, JIF0O03HATEbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHOW M MCCIIEI0BATENbCKON NIEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH M YPOBHs 00yueHUsI B JalbHEHIIEM;

4) popMHUpPOBaHUS KYJIBTYPbI 3[0POBBSI:

OCO3HAHUSl IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/10pOBBIO,
YCTAHOBKM Ha 3/0pOBBI 00pa3 »KHU3HH, OCO3HAHUS MOCIEACTBUNA M HENPHUATUS BPEIHBIX
MpuBbIUEK (YyHOTpeOJeHHUsI alKOroisi, HapKOTUKOB, KypEHHs), HEOOXOIUMOCTHU COOIIOACHUS
npaBuil 0€30MacHOCTH TMpPH OOpalIeHUH C XUMHUYECKMMHU BEIeCTBAaMU B OBITY M peallbHOM
KHU3HU;

5) Tpya0BOr0 BOCITMUTAHUS:

MHTEpeca K MPaKTHYeCKOMY U3y4eHUIo Mpodeccuil u Tpyaa pa3iuyHOro poja, yBakeHue K
TPyLy M pe3yiabTaraM TpPYIOBOW JESITEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHS
MPEIMETHBIX 3HAHWHA 110 XUMHH, OCO3HAHHOIO BBIOOpAa WHIMBUAYAJIBHOW TpPaeKTOPUHU
MPOJOKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOILIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEH, YCHEIIHOM NMpoecCHOHANBHON NEesSTEeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHCS B PO ECCHOHATILHOM CpeJIe;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

HKOJIOTMUECKH 11eJIeCO00Pa3HOro OTHOLICHHS K IPUPOIe KaK UCTOYHMKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHUsS IICHHOCTH 30POBOTO M 0e30MacHOro odpasa KHU3HH,
OTBETCTBEHHOI0 OTHOIICHHUS K COOCTBEHHOMY (H3UYECKOMY U ICHXHMYECKOMY 3/I0POBBIO,
OCO3HAHUS LIEHHOCTU COOIIIO/ICHUS MPpaBuiI O€30MIaCHOTO MOBEEHUS MPH paboTe ¢ BEIIECTBAMU,
a TaKkXKe B CUTYAIUIX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHHS, IOJIydaeMble TMpPHU H3YYCHUW XUMHH, IS PEIICHUS
3a/la4, CBSI3AHHBIX C OKPY)KAIOIeHd MPUPOJHOW CpEefoH, MOBBIIMICHUS YPOBHS SKOIOTHYECKOM
KYJIBTYpBl, OCO3HAHHUS TTIO0AILHOTO XapakTepa KOJOTHUECKUX MPOOJIeM U MyTel MX PelIeHHs
MTOCPEJICTBOM METO/IOB XUMHH;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCA KM B I103HABATEIHHOM,
KOMMYHHUKATHUBHOM U COLMAILHON MPAKTUKE.

MertanpeamerHbie pe3yabTaThl. B cocTaBe MeTanmpeaMETHBIX pe3ylbTaToOB BbIAEISAIOT
3HaYuMBbIe Ui (OpMHpPOBAHUS MHUPOBO33PEHHUs OOIIEHAy4YHbIE MOHATHUS (3aKOH, TEOpHs,
MPUHLMUI, TUIO0TE3a, (PaKT, CUCTEMa, POLIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeaMeTax M TO03BOJISIIOT HAa OCHOBE 3HAHUH U3 STHX
npeaMeToB  (QOpMHpPOBaTH MPEICTABICHHE O IEJIOCTHOM Hay4yHOW KapTHMHE MHpa, H
YHUBEpCaJbHble yueOHble IeWcTBUS (IIO3HABAaTElIbHbIC, KOMMYHHMKATHBHBIC, PErYJISTUBHBIE),
KOTOpbIe 00ecredrnBaoT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO  y4eOHOM  JeATeNbHOCTH. MeranpeaMeTHble  pe3yJibTaThl  OCBOCHHUS
o0OpazoBaTeNbHOM MporpaMmbl [0 XMMUM  OTPaXalOT  OBJAJEHHE YHUBEPCAIbHBIMU
MMO3HABATEJILHBIMHU JICHCTBHUSIMU, B TOM YHUCIIE!

1) Ga30BbIE JIOTHYECKUE JCHCTBUA:

YMEHHME UCHOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUIA:
pacKpeIBaTh CMBICT XHMHYECKHX TOHATHH (BBLACHATH MX XapakTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTHMMH MOHATHUSMH), UCTIONB30BaTh IMOHITHS 1 OOBSICHEHUS
OTHENbHBIX (DaKTOB M SBIICHUN, BBIOMPATh OCHOBAaHUS M KpUTEpHH s Kiaccuuxarmu
XMMHAYECKHUX BEUIECTB U XUMUYECKUX PEaKIUil, yCTaHABIUBATh NPUUMHHO-CIIEICTBEHHBIE CBSA3H
MEXTy 00bEKTaMH U3Y4EHUS, CTPOUTH JIOTHUECKUE PACCYKIeHHsI (WHAYKTHBHBIC, IS TYKTHBHBIE,
10 aHAJIOTHH ), TPOBOAUTH BBIBOJIBI U 3aKIIIOUCHUS;

yYMEHHUE NMPUMEHATh B MPOLIECCEe MO3HAHMS MOHATHUS (IIPEIMETHBIE U METallpeIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIC) MOJENIH, HCIOIB3YeMble B XHMHH, IMPEOOPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJIENbHbBIE MPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJ 3JIEMEHTA),
XUMu4eckas  ¢opMyna M ypaBHEHHE  XUMHMUYECKOW  peakuMu — TpU  PELICHUU
y4eOHO-TTO3HABATENBHBIX 3a/lad, ¢ YYETOM OSTHUX MOJENBHBIX IPEICTABICHUH BBIABIATH M
XapaKkTepu30BaTh CYIIECTBEHHBIC MPHU3HAKUA HU3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
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XUMHUYECKUX pPEaKLUi, BBISBIATH OOLIME 3aKOHOMEPHOCTU, IPUUYMHHO-CIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYHSI B U3yYAEMBIX MPOIIECCAX U SBICHUAX;

2) 6a30BBIC UCCIICIOBATEIBLCKUE JICHCTBUS

YMEHHE HCIOJIb30BaTh ITOCTABJICHHBIC BOIPOCHI B KAYeCTBE HMHCTPYMEHTA ITO3HAHUS, a
TaKK€ B KauyeCTBE OCHOBBI s (POPMHpPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHUIA,

MPUOOPETEHUE OIBITa 1O TUTAHWPOBAHHIO, OPTraHU3AIMK W IPOBEICHHUIO YUYCHUYCCKUX
JKCIIEPUMEHTOB: YMEHHE HaOII0AaTh 3a X0JJOM Ipoliecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €T0
pe3ynbTaT, GopMyIupoBaTh OOOOIIEHHS M BHIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIMBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MpOAETaHHON paboTe;

3) pabora c nHpOpMaITHEH:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMAIINIO PA3IHYHBIX BHIOB
1 (OpM TIPEICTABJICHHUS, TIOTy4aeMyI0 U3 PAa3HBIX HCTOYHUKOB (HAYIHO-TIOMYJISIPHAS JIUTEpaTypa
XMMHYECKOT0 COJIep)KaHus, CIpaBOYHbIE TocoOus, pecypcbl IHTepHeTa), KpPUTHYECKH
OLIEHUBATh TPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHSTh PA3JIMYHbIC METOJIBI U 3aIPOCHI MPU TMOUCKE U 0TOOpe WH(MOpMAITUU U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOIMMBIX ISl BHIIOJHEHUS y4eOHBIX U MO3HABATENIbHBIX 3a/1a4
OIpenenEéHHOro TUIIA, npuodpeTeHue OTIbITa B obnactu WCIIONIb30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIAJEHUE  KYJIbTYpOH  aKTHBHOT'O
WCIIOJIb30BAHUSl PA3JIMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHMAIbHYIO
¢bopmy mpezacraBieHuss WHGOPMAIMU W WILTIOCTPUPOBATH peEIIaeMble 3a/Jayd HECIOKHBIMU
CXeMaMH, AuarpamMMamMu, IpyruMu ¢popmMamMu rpaduKi 1 UX KOMOWHAIMSIMU;

YMEHHE HCIONb30BaTh W AHAIM3MPOBATH B TIpolecce y4eOHOW M HMCCIeNOBATEIbCKOM
JeSITeNbHOCTA UH(OPMAIIHIO O BIUSHUHU MPOMBIIIIEHHOCTH, CEIbCKOI0 X031 CTBA U TpaHCIIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IIPUPOJHON CPEbL;

VY obyuaromerocs OyayT copMupoBaHbI CIASAYIONINE YHUBEPCATbHBIE KOMMYHUKATHBHBIE
IEUCTBUS:

yMEHHE 3aJaBaTh BOMNpPOCHl (B Xoie nauamora W (WIM) JOUCKYCCHH) IO CYIIECTBY
o0Cy)KITaeMol TeMbl, (OPMYJIUPOBATH CBOHM TMPEIIOKEHUS OTHOCUTCILHO BBITIOJHCHUS
MIpeI0KEHHOMN 3a1a4u;

MPUOOpPETEHUE  OMbITa  MPE3CHTAIMU  PE3YJbTaTOB  BBIMOJHEHUS  XUMHUYECKOTrO
JKCIepUMeHTa (71abopaTOPHOTO OMbITa, JIAOOPATOPHOM pabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO  CBEpCTHHKAMH  IIO3HABATENBHOM |
HCCIIEIOBATEIBCKONW JEATEIIFHOCTU TPHU PEIICHUH BO3HHMKAIOIIUX MpoOieM Ha OCHOBE yuéTa
OOIMX HHTEPECOB M COTJACOBaHUSA MO3UIUNA (0OCYKIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUU, OMpE/IeICHHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOThI U JpyTHE);

VY oOyuaromerocss 0yayT chopMUpOBaHBI CIEAYIOIINE YHHUBEPCAIBHBIC DPETYISITUBHBIC
JIEUCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPENENSITh IeNU JEATEIbHOCTH, MNIAHUPOBATh, OCYIIECTBISATS,
KOHTPOJIMPOBATh U IPU HEOOXOMUMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTH, BBIOMPAThH
HauOonee d¢¢eKTUBHBIE CHOCOOBI  pelleHuss Y4eOHBIX U TO3HABAaTEIbHBIX  3ajady,
CaMOCTOSITEIIBHO COCTAaBJIATh UJIM KOPPEKTUPOBATH IPEIIOKECHHBIM aIrOpUTM NEUCTBUHN IIPH
BBITIOJTHCHUM 33J]aHUil ¢ Y4E€TOM TIOJNIYYCHUsS HOBBIX 3HAHMHA 00 HW3y4aeMbIX OOBEKTaX —
BEIIIECTBAX M PEaKIUsiX, OIEHUBATh COOTBETCTBUE MOMYUEHHOr0 pe3yybTarta 3asBICHHON 1ENH;

YMEHHE UCIOIb30BaTh M AHATTM3UPOBATh KOHTEKCTHI, IIPeIaracMbie B YCIIOBUU 33JaHUN.

[TpenMeTHBIC pe3yabTaThl OCBOSHUS IPOrPaMMBI IT0 XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIIET 0
o0Opa3oBaHMsI.

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0SI3aTEIBHOTO COJACPIKAHUS,
YCTAHOBJICHHOTO JaHHOW (QenepaiabHOil pabodeil mporpaMMoid, BBIACISIIOT: OCBOCHHBIC
Oo0y4arolMMHUCS Hay4dHble 3HAHUS, YMEHHUS W CIOCOOBI ACWCTBMI, crneuuduueckue s
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npeIMeTHOW o0nacTu «XUMHUS», BUIbl JAESITEILHOCTH MO TMOIYYEHUI0 HOBOTO 3HAHMS, €ro
WHTEpPIpETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K xoHny o0yuenuss B 8 kiacce y o0yuaromierocsi 6yay chpopMupoBaHbl cieayromme
npeaMeTHbIe pe3yJIbTAThI 10 XUMHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHI: aTOM, MOJIEKYJla, XUMHYECKHM
3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U MOJICKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHasl Macca, MaccoBas JI0Jii XMMHYECKOro 3JEMEHTa B COEIMHEHUHU, MOJSPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHUE, COJb, dJEKTPOOTPUIATEIBHOCTb, CTENIEHb OKUCIICHHS, XUMUYECKas
pcaKknuus, KJ'IaCCI/I(bI/IKaHI/Iﬂ peaxunﬁ: pCakuun COCAMHCHUSA, PCAKIUH PA3JI0KCHUA, PCAKIINU
3aMEIIeHHs], peakiiuu 0OMEHa, 9K30- M SHJIOTEPMUUYECKHUE PEaKIIUU, TETUIOBOH 3P (HEKT peakiuu,
PO aTOMa, 3JIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, paJuyc aToMa, XUMHUYECKasi CBS3b,
noJjisipHad W HCMOJIApHAass KOBAJICHTHAA CBsA3b, MOHHAsA CBA3b, MOH, KaTHOH, aHWOH, pacTBOp,
MaccoBas J10Jis BeulecTBa (IIPOLEHTHAs KOHIIEHTpAIlHs) B pacTBOpE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATUH U TMPUMEHSITH JTH
MOHATUS IIPU ONMCAHUM BELIECTB U UX IPEBPALLECHUN;

UCIOJIb30BaTh XUMUUECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUs (OPMYJI BEIIECTB U YpaBHEHUN
XUMHYECKUX PEaKIUi;

OonpeAciiATh BaJCHTHOCTbL AaTOMOB JJICMCHTOB B 6I/IHapHBIX COCANMHCHUAX, CTCIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX, IPUHAJIEKHOCTD BELECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHWH To ¢opmyaaMm, BUI XUMHYECKOH CBs3M (KOBAJICHTHAas W HWOHHAasA) B
HCOPraHNUYCCKUX COCIUHCHUIAX,

packpbiBaTh cMbici [lepuogmueckoro 3akona J[.M. MeHneneeBa: neMOHCTPUPOBATH
MMOHMMAaHUE MEePUOIUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B
[lepuonuueckoid cucreMe, 3aKOHOB COXPAHEHHMS MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJIIPHOTO YYEHUsI, 3aKOHA ABOTaJpO, OMUCHIBATh U XapaKTEPU30BaTh TAOIUIHYIO
¢dopmy Ileprognueckoil cucTeMbl XMMHUYECKHMX HJIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynma (A-rpynmna)» u «nobounas noarpymnmna (b-rpymma)y, manbie u 60NbIINe TEPUOIHI,
COOTHOCUTh OO0O3HA4YeHHs, KOTOpble wuMeroTcs B Tabnuie «llepuonuueckas cucrema
xumudeckux 3memeHToB JI.M1. MenaeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij spa, o0IIee YHCIO IEKTPOHOB U PACIPENCICHUE UX
T10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE DSJIEMEHTHI, HEOpraHMYeCKHEe BEIIeCTBa, XHWMHUYECKHE
peakiuu (10 YUCITY M COCTaBYy YUACTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3P PeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEPIXKAas ONUCAaHUE MPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIInii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Kauye€CTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH MMPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX,

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJTI0 XUMHYECKOT'0 3JIEMEHTa 110 (hOpMyJie COeTMHEHHSI, MACCOBYIO JIOJIO BEIIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINH;

MPUMEHSTh OCHOBHBIE OINEpAaIli MBICIUTENBHOW AEATEIbHOCTH — aHalu3 W CHUHTES,

CpaBHEHUE, 0000111CHNE, CHCTEMAaTHU3alHIO, KITaCCH(PHUKAITHIO, BBISIBIICHUC
HpI/I‘IHHHO-CJ’IC}ICTBeHHBIX CB$[3€I\/'I — JJId H3y‘I€HI/I$[ CBOI71CTB BCIIIECCTB U XUMHUYCCKUX peaKHHfI,
€CTECTBCHHO-HAYYHBIC METOABl TO3HAHHMS — HAOJIOJCHHE, HW3MEPEHHE, MOJICIMpPOBaHUE,

HKCHEPUMEHT (peaslbHbI U MBICICHHBIH );

CIIeZIOBaTh  IpaBHJIaM  IIOJB30BAaHUS XMMHYECKOM TMOCyAol u  JabopaTOpHBIM
o0opysoBaHWEM, a TakKXe TMpaBWwiaM oOOpalieHus C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSMHU T10 BBIIOJHEHUIO Ja0OpPATOPHBIX XWMHYECKUX OIBITOB IO TOIYYEHUIO U
COOMPAHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C
OINpeneIEHHON MacCcOBOWM JIOJIe pacTBOPEHHOI'O0 BEIIECTBA, IJIAHUPOBATh M IPOBOAUTH
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XUMHYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (1akmyc, heHonpTanenH, METUIOPAHK U IPYTHE).

K xoHuny o0yueHuss B 9 kiacce y o0yuawomierocsi 6yay chpopMupoBaHbl cieayromme
npeaMeTHbIe Pe3yJIbTAThI 10 XUMHMU:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX TOHATUN: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas peaklus, XUMHUYecKas CBs3b,
TEIUIOBOM 3P EeKT peakuuu, Mok, MOJISIPHBIN 00BEM, PAaCTBOP, SJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
JNEKTPONUTUYECKAs] JMCCOIUAINS, PEAKIMH HWOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTUMbIE pEaKIWH, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKiuu, OKHUCIHUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMUS,
amM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAIUTUYECKas), KPUCTAJUIMYECKas
pemérka, KOppo3Usl METAUIOB, CIUIABbl, CKOPOCTh XHMHUYECKOW peakluu, MpeaeIbHO
nonyctumas koHuentpanus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHUM W TPUMEHSATHITU
TIOHSITUS TIPU ONMKMCAHUY BEIIECTB U UX MPEBPAICHUN;

UCIOJIb30BaTh XUMUUECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUs (OPMYJI BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIUN;

OTPEJENATh BaJICHTHOCTh U CTEMEHb OKHCJICHHUS XUMUYECKUX AJIEMEHTOB B COCIUHEHUSAX
Pa3IMYHOrO COCTaBa, NMPUHAMJICKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIacCy COCAMHEHHH IO
(dhopmynaM, BUI XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, META/NINYECKasi) B HEOPTraHUYECKUX
COCIMHEHMSX, 3aps]] MOHA M0 XUMHYECKOW (GopMylie, XapakTep Cpeabl B BOIHBIX PacTBOpPax
HEOPTraHWYECKUX COCTUHECHHM, TUI KPUCTATMICCKON PEeIIETKH KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cMbicn [lepuonuyeckoro 3akona /.M. MenneneeBa u A€MOHCTPUPOBATH €O
MMOHMMAaHUE: OMKCHIBATh M XapaKTepu30BaTh TaOnuuHyro Qopmy llepuoamueckoil cucTeMsl
XUMHUYECKUX SJIEMEHTOB: pas3iinyaTh MOHATUS «TJaBHAs MOATpymmna (A-rpymma)» U «mododHas
noarpynna (b-rpynmna)», Manbie U OonbIIMe MEPUONBI, COOTHOCHUTH 0003HAUYEHHUS, KOTOpHIE
UMEIOTCS B TIEPUOAMYECKONW TaONmuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijipa, oOlIee YMCIIO IEKTPOHOB U PACIpeieiIeHUE UX
T10 3JIEKTPOHHBIM CJI0SIM), O0BSICHATH O0II1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB
U UX COCAMHEHUM B MpejesiaX MajblX MEPUOJOB U TJIABHBIX MOATPYII C YUYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHYECKHUE D3JIEMEHTHl, HEOPraHMYeCKHE BEIIECTBA, XUMHYECKHE
peakiuu (10 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEILIOBOMY 3P deKTy, Mo
W3MEHEHUIO CTETICHEH OKUCTICHUSI XUMUYECKUX JIIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIKME U CreNu(PUIeCKne XUMHIECKHUE CBOMCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, MOJATBEpPXkAasi ONUCAHUE MPUMEpPAMU MOJEKYISIPHbIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJUTHYECKOM IUCCOLMAIMU KHUCIJIOT, IIEJI0Yeld M COJeH,
MONTHBIE U COKpAlll€HHbIE YpaBHEHHUS pEaKui HOHHOrO OOMEHa, ypaBHEHHUS peakIui,
MOATBEPKJIAIONIUX CYIIECTBOBAHUE TEHETHMUECKON CBS3M MEXIY BEHIECTBAMHU PA3IMUYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN  TMOCPEICTBOM
COCTaBJICHUSI SJIEKTPOHHOIO OajaHca ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO
JIOJTEI0 XUMHYECKOT'0 DJIEMEHTa 10 (hOpMYyJie COeTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MIPOBOAMTD PACUETHI MO YPABHEHUIO XUMUYECKON PEeaKIiy;

coONoaTh  TpaBWJIa  TOJB30BAaHUS  XMMHUYECKOW TMOCYIOM U J1aDOpaTOpHBIM
000pyI0BaHUEM, a TAK)XKE MpaBuUiia 0OpAIEHUs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIUAMU
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[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX ONBITOB II0 TONYYEHUIO M COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKUCIIOro rasa);

IIPOBOANTH PEAKLUHU, MOATBEP)KJIAIOLINE KAaYeCTBEHHBI COCTAaB pA3JINYHBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM NYTEM XJIOPUAOPOMUI-, MOAUA-, KapOoHar-, ¢docdar-, cuiukar-,
cynbdar-, THIPOKCUA-MOHBI, KAaTHOHbl AMMOHHUS M HOHBl HU3YYCHHBIX METaJIOB,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OIEpAllMi MBICIUTEIbHOW JAEATEIbHOCTH — aHalu3 U CHUHTES,
cpaBHEeHHE, 0000IeHNe, CUCTEMATH3alluI0, BbISIBICHNE MPUYUHHO-CIIEICTBEHHBIX CBA3EH — A
N3Y4YEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIMM, ECTECTBEHHO-HAYYHbIE METOABI TIO3HAHUS
— HaOII0IeHNE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaNIbHBIN U MBICTICHHBIN ).

TemaTH4ecKoe NIAHNPOBAHHME Y4eOHOT0 NpeAMeTa « XMMHD)
(0a30BbIi YPOBEHbD)

Temamuueckoe naanupoganue svicmpoero no cooepcanuto @OIl OO0 u enecenvi noo
COOMBEemMCmEYIOWUMU NYHKMAMU 6 @hedepanrbHoll 00paz0e8amenbHoll npozpamme OCHOBHO20
00we20 06pazo8arnus.

Pacnpenenenne uyacoB B TEMaTMYECKOM IUIAHMPOBAHWU IO KaXAOM Teme Oyner
MPOMHCAaHO Ha HayaJlo y4yeOHOro ToAa Y4YHTENIEeM-TIPEIMETHUKOM B «paloueil mporpamme
YYHTeJs1» Ha OCHOBAaHHWHU PACHPENCIEHHBIX YacOB IO y4eOHOMY IUIaHY Ha TEKYIIUH ydeOHBIH
TOJI.

CTpykTypa TEMaTHUECKOro IUIAHUPOBaHMA pabouell mporpaMMbl B COOTBETCTBHE C
DI'OC OOQO (myHkT 32.1) BKIItOUAET B ce0sl CIEAYIONINE CTPYKTYPHbIE KOMIIOHEHTHI:

Ne Tema KomnmuecTBo 4acos, I(1)OP
n/m OTBOJUMBIX Ha
OCBOEHHUE KAJKJOU TEMBbI
1. 8 kmacc Yacwvl na kadicoyio memy | Kaowcowvut yuumens-
155.3.1. [lepBoHAYaTbHBIC XUMHYCCKHE TTOHATHSL. pacnpeoensaiomcs npeoMemHuuK 6 ceoell
IIpenmer xumuu. Ponb XuMuM B )KM3HU YETIOBEKA. yuumenem- paboueii npozpamme

Xumust B cucTteMe Hayk. Tema W BemiecTsa. npeoMemHUKOM 6 YKa3zvleaem 6 O0aHHOM
DusnMuecKkue  CBOMCTBa  BEMIECTB.  ATpEraTtHoe 3a6UCUMOCIIU OM paszoene 803MOACHOE
cocTosiHUE BemiecTB. [IoHATHE 0 MEeTOaX MO3HAHUSA B| HAZPY3KU NO Y4eOHOMY UCNONb308AHUE
xumud. Yuctele BemecTBa W cMmecH. CmocoOwl|  miauy Ha mekywuil YUeOHO-MemoOUeCcKUx
pa3/ieNieHns: CMeceil. yuebnwlil 200 6 paboueil Mamepuanos
ATOMBI W MOJEKYNbl. XUMHYECKUE OJIIEMEHTBL| npozcpamme yuumens (MyromuMeOutinbie
CHUMBOJIBI  XUMHYECKUX diieMeHToB. [Ipocthie H npospammbl,
CIIOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUSHHUE. IeKMpOHHbIE YUEeOHUKU U
Xumunueckast ¢popmyia. BaneHTHOCTh aTOMOB 3A0aUHUKU, INEKMPOHHbLE
XUMHYECKHX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTAaBal oubnuomexu,
BEILIECTB. OTHOCHTELHAS aToMHas Macca. supmyanvhvle
OTHOCHTENIbHAS MOJICKYJIsipHas Macca. MaccoBasi Jabopamopuu, uzposvie

OJISI XUMHUYCCKOI'0 3JIEMEHTA B COC/IMHCHHUU.

KomnuectBo BemiectBa. Monb. MonsipHass macca.
B3aumocBsS3p  KOIMYECTBAa, MacChl W YHCIA
CTPYKTYpHBIX €AMHMIl BeulecTBa. Pacuérbl 10
hopMynaM XHMHUYECKHX COCTUHCHUI.

®u3nyecKkue U XMMUUECKUE SIBJIEeHUS. XUMUUECKas]
peaknus u e€ MPHU3HAKH. 3aKOH COXPaHEHHS MAacChl
BEIICCTB. XUMHUYECKUe ypaBHeHMs. Kiaccupukarms
XHMAYECKIX peakuuil (COeIWHEHHsS, pa3IoKEHMUS,
BaMeIeHus, OOMeHa).

XUMUYECKUH  JKCIIEPUMEHT:  3HAKOMCTBO  C
XUMHYECKOW TIOCyIOH, TpaBWiaMd paboThl B
maboparopur W TpuéMamMud  oOpalieHus ¢
mabopaTOpHBIM  00OpyJOBaHHEM,  H3y4eHHE H
OIycaHue ¢busnyecknx CBOMCTB 00pas1oB

HCOPTaHNYCCKNUX BCUICCTB, HaGHIO[leHI/Ie (bmnqecxnx

(HHaBJ’IeHI/Ie BOCKa4, TagHUC JibJd, paCTUPAHUC caXapa B

npozpammbsl, KOJLeKYuu
Yugpoewix
00pazoeamenbHbixX
pecypcos)
UCnob3yemviMu 0Jist
00yueHUsl U B0CNUMAaHUS
DA3TUYHBIX 2PYNI
noawzosamerneil,
npeocmagieHHbIMU 8
9NEeKMPOHHOM
(yughposom) suoe u
peanuzyiomumu
oudakmuyeckue
eo3moocrnocmu UKT,
cooepaicanue Komopulx
coomeemcmeyem

3aKOHO0amenbcmasy 06
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CTyIIKe, KWIIEHWE W  KOHJEHCalus BOJBI) U
XMMHYECKHX (TOPEHUE CBEYH, NPOKaJMBaHHE MEIHOM
MPOBOJIOKM, B3aWMOJACHCTBHE Mella C KHCIOTOH)
SIBJICHMI, HAOMIOJEHHE ¥ OIHCaHWE IPHU3HAKOB
MPOTEKaHMS! XUMHYECKUX peakui (pa3ioKeHHe
caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C
xmopunom Oapusi, pasnoxenue ruapokcuaa meau (1)
pU  HAarpeBaHWHM, B3aUMOJCHCTBHE JKele3a ¢
pactBopom comu Mmemu (l), w3yuenme cmoco6oB
pasmeneHnss  cMeceid  (C  TOMOIIBIO  MAarHMTAa,
(bunsTpOBaHUE, BbINAPUBAHHE, JUCTHIUIALMNSA,
xpomaTtorpa¢usi), IPOBEJCHNE OYMCTKH IOBApPEHHON
conu, HaOMIOJeHWE W ONHCaHHWE Ppe3yJbTaTOB
MPOBEACHHUS  ONbITa, WUIIOCTPUPYIOIIETO  3aKOH
COXpaHEHHs MAacChl, CO3/IaHHE MOJelell MOoJeKyJ]
(11apocTepIKHEBHIX ).

155.3.2. Baxneiinme IpeICTaBUTENN
HEOPraHMYECKHUX BEIECTB.

Bosnyx — cmech razos. CocraB Boznyxa. Kuciopon
- DOJIEMEHT W TIpocToe BemiecTBO. Haxoxkaenue
KUCIIOpOZia B TIPHpOAE, (PuU3MUEcKHe M XMMHUYECKHE
cBolicTBa (peakuuu roperus). Okcunsl. [IpumeHenne
krcnopona. CrocoOBl  TONMy4YeHHS KHCIOpoma B
mabopaTopri ¥ HPOMBIIUICHHOCTH. Kpyrosopor
kuciopopa B mpupoze. O30H —  amIoTporHasg
MO THU(HKAIINS KACIOPOIa.

TemnoBoit  3hdexr  XUMHYSCKOHW  PEaKIu,

TEPMOXUMHYECKHE ypaBHEHU, 9K30- y
PHJIOTEPMUYECKUE pEaKiuu. TOIUIMBO: Yroib U
MeTaH. 3arpsi3HEHHE BO3/lyXa, YCHICHUE TAPHUKOBOIO
b dekTa, paspyiieHre 030HOBOTO CIIOS.
Bomopox — o2meMEHT W TPOCTOE  BEIIECTBO.
Haxoxnenne Bomopona B mpupone, (uzndeckue u
XUMHYECKHE CBOMCTBAa, IPHUMEHEHHE, CII0COOBI
nony4deHns. KHenots! u comnm.

MonspHbiit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM

YPaBHEHUSIM.
dusnyeckue  cBoOiicTBA  BOJIBL Boma  kak
[PACTBOPHUTEIIB. PactBopsL. Hacepimennsie 7|

HEHACHIIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB
B Bojae. MaccoBas IONs BeIIECTBA B PacTBOpE.
Xumuueckre cBoicTBa Bonapl. OcHoBanusg. Poup
[PACTBOPOB B TIpUpOJIe M B IKU3HU UEJIOBEKA.
KpyroBopor Boabl B  Tpupojie. 3arps3HEHHE
MpupoaHbIX BoA. OxpaHa U OYMCTKA IPUPOAHBIX BOJI.
Knaccupukanus HEOPraHWYECKUX COCAWHCHHU.
OKCHUIEL. Knaccudpukarms OKCHJIOB:
coeoOpa3yromme (OCHOBHBIE, KHUCIIOTHEIE,
amM¢oTepHBIe) U HeconeoOpasyromue. HoMeHknaTypa
okcuIoB. DPu3MyecKHe M XUMHUYECKHE CBOICTBA
okcuoB. [TomydeHne OKCHIOB.
OcuoBanms. Kiaccudukanus ocHoBaHMI: mMENOUH
W HEpacTBOPHMEIE  OCHOBaHMA. HomeHkiatypa
ocHOBaHUN. PDU3HUUECKMe M XHUMHYCCKHE CBOWMCTBA
ocHOBaHuUH. [lonyyenue ocHOBaHMI.
Kucnorel. Knaccudukanus kucnor. Homenknatypa
KucinoT. Ddusuueckme W XUMHUUYECKHE CBOMCTBA
kucior. Psan aktuBHOocTH MeTaimnoB H.H. bekerosa.
[lomyuyeHue Kucior.
Conu. Homenknarypa conei.
du3nyeckne U XUMHYECKHE CBOHCTBA COJICH.
[Tomyuenue conet.

0bpazosanuu.

Tengeruyeckas CBS3b MEXAY KJIaccaMy
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HEOpTraHUYECKUX COSAUHEHUH.

MpeKpaiieHuss ropeHus (moxapa), 03H:
o0paslaMid  OKCHIAOB H  OIHMCAHWE

Bomopoga ¢ okcuaom wMemm (1)
MCIIONIb30BAaHUE — BUJIEOMATEPUAIIOB),
00pa3oB  BEHIECTB  KOJMUYECTBOM

MeTaulaMi  (HaTpUeM ¥ KaJbLUeM)
00pa3IoB HEOPraHWYECKHX BEHIECTB

WHIAKATOPOB B PAcTBOpax KHCIIOT
[peaKiuit HEWUTpaIu3alui,

OKCIICPUMCHTAJIBHBIX 3aJa4 MO TEME
KJTACChl HEOPTAHUYECKUX COSAMHEHUI».

CUCTEMA XHUMHUYCCKHX 3JICMCHTOB I[I/I

OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIC pea
HCpBBIG ITOIIBITKH maccmbnkaunn

XHMHYIECKUX 3JIEMEHTOB .M.

VI.1A. Menneneesa. Ilepuonsl u rpymnimst.
pYIIIBI 2JIEMEHTA.
M3oTonsl.  OnektpoHsl. CtTpoeHue

[Teprnoguueckoi CHCTEMBI .N.

JI.1. Mennaeneena.

HEMETAIIIMYECKUX CBOWCTB 110 IpyIIaM

U1l pa3BUTUS HayKu U npaxktuxu. [I.H.
[Y4E€HBII U IPaXAaHVH.
Xumnueckast cBsi3b. KoBasieHTHas

XUMHUYECKHUX DIIEMEHTOB. [loHHAS CBS3b.
CreneHs

XHUMUYECKHI 3KCIEPUMEHT: Ka4eCTBEHHOE
olpejieNieHue COJAEpKaHUsA KUCIopoJa B BO3AYXE,
MONy4YCHUE, COOMpAaHUE, PACIIO3HABAHUE U H3yYCHHUC
CBOWCTB KHCIIOpONa, HAONIOICHHUE B3aUMOJCHCTBUS
BEIICCTB C KUCIOPOJIOM M YCIIOBHSI BOSHUKHOBEHUS U

MoyydeHne, coOMpaHue, pacro3HaBaHHE U H3Y4CHHE
CBOWCTB BoAopona (TOpeHHe), B3auMOJCHCTBHE

Mccle0BaHue OCOOCHHOCTEH PacCTBOPEHUS BEIIECTB C
pa3InuHOM PacTBOPUMOCTBIO, MIPUTOTOBJICHHUE
[PACTBOPOB C  ONpEAENEHHOW MaccoBOM  jodjeif]
[PACTBOPEHHOI'O BEIECTBA, B3aUMOJIEHCTBUE BOJBI C|
MCIIONE30BAHIE BHICOMATCPHATIOB), WCCIICIOBAHUC

KJIaCCOB, Ha6JIIOﬂeHI/Ie HU3MCHCHUA OKpacCKHyj

n3yderne B3ammopercTBus okcuma wmemm (1) ¢
[PACTBOPOM CEPHOM KHCIOTBI, KHCIOT C METalJIaMHu,

HCPaCTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHUC OJHOI'O
MeTajyla JPYyTMM M3 pacTBopa CONM, pEIICHHUE
155.3.3. [lepuonuueckuii 3akon u [leproandeckas
Ctpoenue aTOMOB. Xumuaeckast CBSI3b.
hiieMeHTOB. [TOHATHE O TPYNIAax CXOMHBIX SJIEMEHTOB
(miemoyHsle W IIENOYHO3EMENbHBIE  METalIbl,
TaJlOTeHBI, WHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOpHIC
00pa3yroT aM(pOTepHbIE OKCHIIBI U THIPOKCHIBL.

Ilepuonuueckuil 3akoH. Ilepuomuueckas cucrema

KoporkonepuomHass ¥ JIMHHONEpUOAHAS (HOpPMBI
[Tepuonnueckoil CUCTEMBbl XMMHYECKHUX 3JIEMEHTOB|

CMBICII TIOPAJIKOBOIO HOMEpa, HOMEpPOB Iiepuona u
Crtpoenne aromoB. CoCTaB aTOMHBIX  S7Ep.
000J10ueK aTOMOB TEpBBIX 20 XUMHYECKUX HIIEMEHTOB

XapaKTCpI/ICTI/IKa XUMHYCCKOIro J3JIEMCHTaA II0 €I
IOJIOXKCHUIO B HepPIOI[PI‘IeCKOfI CHCTEMC]

3aKOHOMEPHOCTH H3MEHEHHUsI pajnyca aTOMOB
XUMHYECKHX  OJIEMEHTOB,  MCTAJUIMYECKUX  H

3HaueHue Ilepuonuueckoro 3aKOHa u
[Tepuonuueckoil CUCTEMbl XMUMHYECKUX 3JIEMEHTOB|

HeHOJ'ISIpHaSI) CBA3b. 3J'I€KTpOOTpI/IHaTeJ'H)HOCTI)

aKOMJICHHE C
HX CBOMWCTB,

(BO3MOXKHO
HAOII0IEHHE
1 MOJIb,

(BO3MOXHO|
Pa3IHYHBIX|

U IIeJIoYuei,

MOTY4EHHE

«Baxkneiiue

Menneneena.

KI[HAH.
XUMHYECKHX|

Menneneesa.

Ddusnyeckui

OJICKTPOHHBIX]

Meunneneesa.

U TIEPHOIAM.

MenpeneeB —

(nonsipHast u

QKUCIOCHUAI
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OKHCIINTENHLHO-BOCCTAHOBUTEILHBIE peakuun.
[Mporueccs OKHUCIICHHS u BOCCTaHOBJICHUSL.
OKHCITUTENN U BOCCTAHOBHUTEIH.

XUMUYECKUI JKCIIEPUMEHT: HW3y4eHHE O00pa3IoB
BCIICCTB METAJUIOB W HEMETAJUIOB, B3aUMOJICHCTBHC
THIPOKCHIA IMHKA C PACTBOPAMH KUCIIOT H IIEII0UeH,
MPOBENICHIE OIBITOB, WIUTFOCTPHPYIOUINX TPUMEPH]
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaximii
(TopeHme, peakiy Pa3ioKeHHs, COSAMHCHUS).

155.3.4. MexnpeaMeTHbIC CBSI3H.

Peanuzanuss ~ MexXnpeaMeTHBIX — CBsI3€M  IpuU
M3y4eHUH XUMHU B 8 KJlacce OCYILECTBISETCS 4epe3
MCIIONIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
HOH?[TI/Iﬁ, TakK U HOHHTI/Iﬁ, SBJIIAOUINXCSA CUCTECMHBIMHA
MJIA  OTACJIIBHBIX MPEAMETOB C€CTCCTBCHHO-HAYUYHOI'O|
UK.

OO1mmye ecTeCTBEHHO-HAYYHbIE MOHSTHUS: Hay4HBIN
(bakT, rumoresa, TEOpWs, 3aKOH, AaHAJIU3, CHUHTE3,
KiIaccH(UKalMs, HEPHOANYHOCTb,  HaOJIIOICHHE,
PKCIIEPUMEHT, MOJICIIMPOBaHUEe, W3MEPEHUE, MOJEIb,
STBIICHHC.

Om3uKka: MaTepus, aroM, OJIEKTPOH, IPOTOH,
HEHUTPOH, WOH, HYKJIHJ, W30TOIBI, PaJHOAKTHBHOCTB,
MOJIEKYJa, SJEeKTPUYECKHN 3apsf, BEIIECTBO, TeIO,
00bEM, arperaTHoOe COCTOSIHHE BEIIECTBa, Ta3,
(bnanecm/le BCJIMYHUHBI, CAUHMUIIbI HN3MEpPCHUA,
KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

Buosorus: gorocunres, npixanue, ouochepa.

I'eorpagus: atmocdepa, ruapochepa, MHUHEPATIHI,
TOpHBIE TIOPOJIbI, ITOJIE3HBIE HCKOIAeMble, TOIUIMBO,
BOJTHBIE PECYPCHI.

2. 9 knacc

155.4.1. BemecTBo ¥ XMMHYECKAst PEAKIIUS.

ITepuonuueckuit 3akoH. Ilepuoaudeckas cucrema
xumuueckux snemenToB .M. MenneneeBa. CtpoeHue
ATOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XUMHUYCCKUX DBJIEMCHTOB IMCPBLIX Tpex Iepuoaos,
KaJIns, KaJdblIusg U UX COC}IHHGHI/II\/II B COOTBETCTBUHU (|
[IOJIOKEHUEM 3J1eMeHTOB B Ilepuoguueckoi cucreme
1 CTPOCHHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUAbI XHUMHUYECKOW CBS3H.
Tumnbl KpUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOICTB BeLIECTBA OT TUIA KPUCTAJIIMYECKOH
[PEIETKU 1 BUJIa XUMUYECKON CBS3H.

Krnaccugukanus 1 HOMEHKIATypa HEOPraHUIeCKHX
BELICCTB. XuMHIEeCKHe CBOMCTBa BEIIECTB,
OTHOCSIINXCS K Pa3THYHBIM KJ1accam
HCOPTaHUYCCKUX COCHHHGHHﬁ, TCHETUYCCKAsl CBS3b|
HCOPTAaHNYCCKHUX BEIICCTB.

Knaccupukanus  XUMHUECKHX — peakiud 1Mo
pa3IMYHBIM TpH3HaKaM (10 YHCIy H  COCTaBYy]
YIACTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY]
bhdekTy, TO H3MEHEHHIO CTEleHEH OKHUCIICHUs
XIMUYECKHX DJJIEMEHTOB, II0 OOpaTUMOCTH, IIO
Y9aCTHIO KaTan3aTtopa). DK30- U DHAOTEPMUUIECKHUE
[pEaKny, TEPMOXUMHUYECKUE YPaBHEHH.

IlonsiTueE © CKOpPOCTM XHMHYECKOM peaklyuu.
[Morstne 00  OOpaTUMBIX W  HEOOPAaTHUMBIX|
XUMAYECKHX peaknusx. [IoHATHE O TOMOTEHHBIX H
TeTepOreHHBIX peakumsax. IloHsaTHe o KaTanmse.
[loHsiTHE O XWMHYECKOM paBHOBeCHU. DaKTOpBI,
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BJIMAIOIINWE Ha CKOPOCTH XHUMHUYECKON pCakiuuu U
MOJIOKECHUEC XUMHUYECKOI'0 paBHOBECHA.

OKHCIHUTENHHO-BOCCTAHOBUTEIILHBIE peakiuy,
PIICK TP OHHBIH OanaHc
OKHCIINTEIbHO-BOCCTAaHOBUTEIBHON peaKuu.
CocrtaBieHue ypaBHEHUH

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii C
MCTIONb30BaHNEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUIECKOM JIUCCOLUALIAH.
BHCKTpOJ'II/ITI)I nu H€3HCKTpOﬂI/ITLI. KaTI/IOHLI, AHHUOHBI.
MexaHmM JUCCOIMaluM BEUICCTB C pa3HI/I‘IHBIMI/I
BHIAMH XHMHYECKOU CBs3U. CTEeHb AUCCOLMALNH.
CHJIbHBIC U CT1a0bIe DJIEKTPOJIUTHL.

Peaknun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHHUS
[pEaKIii MOHHOTO OOMEHA, MOJHBIE M COKPAIIEHHBIE
MOHHBIE ypaBHeHHs peakiuii. CBOWCTBAa KHUCIIOT,
OCHOBaHHWH W colled B CBETe TPEACTaBICHUN 00
PIEKTPONUTUYECKONW nucconnanui. KadecTBeHHBIE
[peakiuu Ha HOHBI. [IoHATHE O THAPOIU3E COMeil.

XUMUUECKUNA DKCIIEPUMEHT: O3HAKOMIIEHHE C
MOZCIISIMH KPUCTAJUTHIECKUX PpeméToK|
HEOPTaHMYECKUX BEMIECTB — METAJUIOB M HEMETAJIIIOB
(rpadputa m ammasa), CIOXKHBIX BEIIECTB (XJIOPHIA
HATPHSI), WCCIEAOBaHUE 3aBHCHUMOCTH CKOpPOCTH
XMMHUUYECKOH PEAKUUU OT BO3ACUCTBHSA Ppa3IUYHBIX
(hakTOpOB,  HMCCIENOBAaHWE  BJIEKTPONPOBOIAHOCTH
[PACTBOPOB BEIIECTB, MPOIIECCa JUCCOIUAINH KHUCIOT,
memoueld W coleld  (BOBMOXKHO — HCITOJIb30BAHHE
BHIEOMATEPHAIIOB), MIPOBEACHUE OIIBITOB,
WIDTIOCTPUPYIONNX TPU3HAKK TPOTEKaHHUS PeaKnui
MOHHOTO OOMeHa (0Opa3oBaHME OCagKa, BBIACICHHC

rasa, obpazoBaHme BOJIBI), OIIBITOB,
MILTIOCTPUPYIOIAX MpUMEpBbI
OKHCITHTENBHO-BOCCTAHOBUTENBHBIX peakiuii

(ropeHne, peakUMH Pa3JIOKCHHs, COCAWHEHHS),
pacllo3HaBaHHE  HEOPTAaHMYSCKUX  BELIECTB  C
MOMOLIBI0  KAYECTBEHHBIX  pEaKkUWil Ha  HOHBI,
[pPeIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

155.4.2. Hemeraiuisl 1 UX COEIUHEHNS.

OO0mas xapakTepucTika rajmoreHoB. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpPHBIC CTCIICHU OKHCIICHHUSL.
CtpoeHne 1 (pU3NUECKHe CBOWCTBA MPOCTHIX BEUIECTB
— rajnoreHoB. XHMHYECKHE CBOWCTBA Ha MpHUMEpE
xJ0pa (B3aUMOJCHUCTBHE C METAIUIaMH, HEMETaJIaMHU,
menogamu).  XusopoBogopoa. ComsiHast — KHCIOTA,
XHMHYECKHE CBOWMCTBA, MONYy4YCHHE, MPUMCHEHHE.
/leiicTBHe XJOpa W XJIOPOBOJOpPOAA HAa OPraHU3M
yenoBeka. BaxkHelne XJIOPHUIbl K HX HAXOXKICHHUE B
MpUpoe.

OOmas xapaxkrepucTuka sj1eMeHToB VIA-rpynmsl.
OCOOEHHOCTH ~ CTPOGHMSI  aTOMOB,  XapaKTEPHBIC
CTEIICHN OKWCIICHUSI.

Crpoenne u (QusnyecKkue CBOWCTBA IPOCTHIX

BEIIECTB — KHUCIOpOAa U Cepbl. AJUIOTPOIHBIE
MOAUGUKAIIMK  KUCIOpOAa U Cepbl. XHMUUECKHE
cBoOiicTBa CephL. CepoBonopof, CTpOCHHE,

(1)I/I3I/I"I€CKI/I€ M XUMHYECKHE CBOKICTBA. OKCI/IZ[I:I CCPhBI
KaK HOPEACTABUTCIIN KHCIOTHBIX OKCH/IOB. CepHa;I
KHCJI0TAa, (1)I/I3I/I‘ICCKI/Ie H XHMHYECKHE CBOMCTBA
(OGIIII/IG KaK TPpCACTABUTCIISL KJIaCcCa KHUCIOT W
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crierduyeckue). XuMHYECKUE peakiuy, JexKalue B
OCHOBE NMPOMBIIIUIEHHOT'O CII0c0o0a MOMY4YeHUs CepHON
kucnoTel. Ilpumenenuwe. Conu CcepHOH KHUCIOTHI,
KaueCTBEHHAast peakuus Ha cynbdaT-noH.
Haxoxxnenue ceppl U €€ COEQUHEHUW B TPUPOJIE.
IXMMHUYECKOE 3arpsA3HCHUE OKpYXKAlolleH  cpelsl

COCIUHCHUSAMU CEpBI (KI/ICJ'IOTHI)Ie JOXKIU,
Barpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLICHUS.

OO0mrast XapakTepUCTHKa 31eMEHTOB VA-TpyIIIBL
OCOOEHHOCTH ~ CTPOEHMSI aTOMOB,  XapaKTEPHBIC
CTCIICHU OKHCJICHUSI.

A30T, pacnpocTpaHeHHe B IpUpoe, GU3NIECKUEC U
XHUMHUYecKHe cBoicTBa. KpyroBopotT a3oTa B mpupoze.
IAMMHaK, ero (pU3M4YecKiue M XMUMHYECKHe CBOWCTBA,
nonydyeHne u mnpuMeHeHne. ConM  aMMOHMA, HX
(busmueckne U XUMHYECKHUE CBOMCTBA, NMPUMEHEHHE,
KadecTBeHHas peakiys HA MOHBI aMMOHUS. A30THas
KHCIIOTa, e€ MOoITydeHue, (GU3N4YecKue U XUMUYECKHe
CBOICTBa (00IIME KaK MPEACTaBUTENs Kiacca KHUCIOT
n crnennduveckne). Vcmoap3oBaHHE HHUTPATOB U
colmeli  aMMOHMS B  KadeCTBE  MHHEPAJIbHBIX
yroOpeHnii. XuMu4eckoe 3arps3HeHHE OKPYKaromeH|
Cpenbl COCOUHEHHAMH a30Ta (KHCIOTHBIE IOXKIH,
Barps3HEHUE BO3/lyXa, TIOYBBI H BOJLOEMOB).

®ocdop, amrorpornHsle Moxupukamuu ocdopa,
(du3nueckne w XuMudeckne cBoiictBa.  Oxcup
thochopa (V) u pochopHas kucnoTa, QU3MIECKUE U
XMMHUYECKHE CBOWCTBA, nomydeHue. Mcnonb3oBaHuel
(hochaToB B KaueCTBE MUHEPAIBHBIX yI00p CHHH.
OO0mras xapakTepuCTHKa AIeMEeHTOB |V A-TpyIimbL.
OCOOCHHOCTH ~ CTpPOEHHS aTOMOB, XapaKTepHBIC
CTEIICHN OKHCIICHUSL.

Yrnepon, QJTOTPOIHBIC Moau(UKaINH,
pacpocTpaHeHHEe B TpHpoxe, (usnueckue wH
XHUMH4YecKre cBoWcTBa. Ancopbums. KpyrosopoT
yriepoma B mpupoae. OKCHIBI  yIiepoja, HX|
(hu3Mueckne W XMMHYECKHE CBOWMCTBA, NICHCTBHE HA
PKHBBIC OpPIraHM3MBI, IOTY4YE€HHE W MPUMEHCHHE.
OKOJIOTMYECKHE TPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa rmoOATEHOTO MOTEIUICHHS
KIMMaTta, NapHUKOBBIN 3((GeKT. YronpHast KUCIIOTa U
e¢ comu, UX (U3NUECKHE M XMMHYECKHE CBOMCTBA,
MoJydeHne U IpuMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaT-noHBL. Mcronp3oBanne kKapOOHATOB B OBITY,
MeJUIHE, TIPOMBIIIIEHHOCTH U CETbCKOM XO03sIHCTBE.
[lepBoHauanpHble MOHATHS 00 OpPraHUYECKUX|
BEIleCTBAX KaK O COCAMHEHWSX yriepona (MeTaH,
PTaH, STHJIEH, alleTHJICH, TaHOoJ, IIINIEPHH, YKCYyCHas
kucnora). IIpupoaHble MCTOYHHMKM YIIIEBOAOPOIIOB
(yromb, mnpupoaHBIH Ta3, HE(PTH), NPOAYKTH HX
nepepaboTki  (O€H3MH), HX pOIb B OBITY W
MPOMBIIIJICHHOCTH.

[TonsiTne 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX:
bKHpax, OeiKax, yriieBoJAax — M UX POJIM B >KHU3HH
wenoBeka. MarepraiabHOE €IMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COSTMHEHHUH.

Kpemuuii, ero d¢usnyeckue W  XUMHYECKHE
CBOICTBa, TonydeHue W TnpuMmeHeHune. CoeauHeHus
kpemMHHs B mpupoze. OOmue mnpencraBieHHs 00
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okcune kpeMmHusA(IV) ©u  KpeMHHEBOH  KHCIOTE.
Cuiukathl, UX HUCIOJIb30BAaHHE B OBITY, MEIUIIMHE,

MPOMBIIIJIEHHOCTH. Baxwnetimue CTPOUTEIILHBIE
MaTepHasabl: KepaMHKa, CTCKIO, I[EMCHT, OCTOH,
bKeIIe300€TOH. [TpoGsemsr 0e301acHOTrO

MCITOJIb30BaHUs CTPOUTCIIBbHBIX MaTepuajioB B
[MOBCEHEBHON KU3HU.

XHAMHYCCKHI IKCIEPUMEHT: H3yd4eHHE O00pa3IioB
HEOpraHW4YeCKUX  BELIECTB, CBOWCTB  COJISHOM
KUCJIOTBI, MNPOBCACHHUE KadYC€CTBCHHBIX peaKI_II/Iﬁ Ha|
XJIOPUA-UOHBI u Ha6J’IIOI[CHI/Ie IMPpU3HAKOB HXx
MPOTEKaHUs, OMbBITHI, OTpaXkaroluue (UIUUECKHE U
XUMUYECKHE CBOMCTBA rajJOrT€HOB U HUX COEAUHEHUH
(BO3MOYKHO  WCIOJB30BAaHWUE  BHUIEOMATEPHAIIOB),
03HAKOMJICHHE c obpaznamMu XJIOPHU/IOB
(TajoreHn/1I0B), O3HAaKOMJICHHE C O0paslaMH cepbl U
e€  COenIMHEHUSIMH  (BO3MOXHO  HCIIOJIB30BAHNE
BHUICOMATEPHAIIOB), HaOoIeHNE nporiecca
00yrIMBaHUS caxapa ot JeHCTBUEM|
KOHLIGHTPUPOBAHHON CEPHOM KHCIIOTHI, H3Y4YEHUE
XUMAYECKMX  CBOWCTB  pa30aBIEHHONH  CepHOMU
KHCIIOTHI, TIPOBEJCHNWE KAa4YECTBEHHON peakmuyu Ha
cynpart-moH W HaOMIOJeHWEe  Tpu3Haka  ef
MPOTEKAaHUS,  O3HAKOMIIEHHE C  (U3WIECKUMHU
cBOWicTBaMH a30Ta, Qochopa U HUX COCTUHEHUH
(BOBMOXXHO  HCIOJB30BAHWE  BHIEOMATEPHAIIOB),
oOpazmamMu  a30THBIX H  (ocHOpHBIX yHOOpeHMIA,
MOTy4YeHHEe, cOOMpaHue, paclo3HaBaHWE M H3yUCHHE
CBOWCTB aMMHaka, IPOBEACHHE Ka4eCTBEHHBIX
[peaknuii Ha HOH aMMOHHA M (ochaT-HOH U N3yUCHHE
MPU3HAKOB WX  TPOTEKAaHUS,  B3aUMOICHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHCIOTBI C MENBIO
(BOBMOXKHO  WCIOJB30BaHHE  BHIEOMATEPHAIIOB),
M3y4EHHE MOZAENEH  KPUCTAIMYECKUX  PEIIETOK
anMasa, Tpadura, (QymiepeHa, O3HAKOMIICHHE C
MpoIieccoM  ancopOIuy  PacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM yrIéM u YCTPOHCTBOM
MPOTHUBOTa3a, MOIyIeHNE, COOMpaHue, pacIiO3HABaHHE
M M3YYCHUE CBOWCTB YIIICKHCIIOTO Ta3a, MPOBEACHUC
KaueCTBEHHBIX  pPEaKIUi Ha  KapOboHar W
CIITMKAT-HOHBI W W3y4YCHHE  MPH3HAKOB WX
MPOTEKAHUS, 03HaKOMJICHUE C  TPOIYKIUCH
CHUITUKATHOM TIPOMBITIIJICHHOCTH, penieHue
PKCIICPUMEHTANBHBIX 3a7ad 1mo TeMe «BaxHeimme
HEMETAJUIB M UX COCIHCHUS.

155.4.3. Mertajutsl ¥ UX COEIUHEHNS.

OO0mas XapaKTepHCTHKa XUMUICCKHX dJIEMCHTOB —
METAaJUIOB HAa OCHOBAaHWM WX IIOJNIOXKCHHUA B
[lepropnyeckoll cucreMe XUMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa u ctpoeHuss atomoB. CtpoeHue
MeTa)uioB. MeTtaunueckast CBS3b M MeETaJUTMYecKas
KpHUCTAJUIMYECKasl PeIéTKa. INEeKTPOXUMUIECKHH Psily
HarpsHKeHU MeTaiuioB. Pu3ndyeckne U XMMHUUYECKHE
cBoiictBa MerayioB. OOmiye crocoObl HONydYeHus
MeTayuioB. [IoHsTHE O KOPPO3UH METAJIOB, OCHOBHBIC
CIIocOOBI 3aIUTHl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'YH, JIOPaIIOMUHUNA, OpOH3a) M WX NPHUMEHEHHE B
OBITY ¥ IPOMBIIIIEHHOCTH.

lenounsre METaJLIBI: TIOJIOKEHHE B
[lepronnyeckoll cucreMe XUMHYECKHX DJIEMEHTOB
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V.. MenzaeneeBa, CTpOGHHE UX aTOMOB, HAXOXKIECHUE
B npupoje. Pusnueckre U XMMHUIECKHe CBOMCTBA (HA
npuMepe HaTpus U Kanust). OKCUABI U THIPOKCHIIBI
HaTpus U Kanus. [[puMeHeHne menouyHbIX METAIIOB U
X COEIUHEHUM.

[IlenouHo3eMenbHBIE METANIIIBI MAarHUN U KaJIbITUM:
rnosnioxkeHue B llepuonnyeckoid cucremMe XUMHUYECKHUX
snemeHToB [[.W. MeHnaeneeBa, cTpoeHHEe UX aTOMOB,
HaxokJeHue B npupozae. Ou3nueckue U XUMUIECKHe]
CBOMCTBA  MarHus U Kauplus.  Baxueimue
COeTMHEHHST KanbIus (OKCHI, THUIPOKCHI, COJIH).
DKEcTKOCTh BOABI U CIIOCOOHRI €€ YCTpaHEHUs.

AmoMunuii:  nonoxenue B Ilepuomudeckoii
cucremMe xuMmmdeckux sjemeHToB [[.M. Menneneena,
CTpOEHME  aTOMa, HaxOXIEHUE B  IPUPOAE.
Du3zuyeckue M XUMHUYECKHE CBOMCTBA AJIFOMHUHHUSL.
IAMoTepHbIE CBOMCTBA OKCHAA U THIPOKCHIA
ATTFOMUHUSL.

Kenezo: monoxenue B Ilepromndeckoit cucreme
xuMuueckux 3aemeHToB .M. MenzaeneeBa, cTpoeHue|
aToMa, HaxoXxJeHue B npupoxne. Puznueckue u
XMMHU9IECKHE CBOMCTBA kene3a. OKCHUIBI, THAPOKCHUIBI
m comm comu ckene3a (1) m xemeza (I11), ux cocras,
CBOICTBA U MOJIyYEHUE.

XUMUYECKUN  HKCIIEPUMEHT: O3HAKOMJIEHUE C
00pazaMi METaJUIOB M CIUIABOB, WX (HU3NYECKUMHU
CBOICTBAMM, M3y4EHUE pE3YyIbTaTOB  KOPPO3UHU
METaJIJIOB (BO3BMOXXHO HCIIOJIb30BAHUE
BHICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS
OKCHIa KalbIHi W HATPUA C BOJAOU (BO3MOXKHO
MCTIONB30BAaHIE BHIECOMATEPHAIOB), MCCIICIOBAHNE
CBOICTB »KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEe3a B
KHCIIOpOJIE (BO3MOXXHO HCIIOJIb30BAHUE
BHIEOMATEPHAIIOB), MIPU3HAKOB MIPOTEKaHUs
KaueCTBEHHBIX PEaKIUi Ha MOHBI (MarHUs, KaJIbIIHSL,
amroMuHMs, ITMHKA, *xkermesa (1) u xenesa (I11), menw|
(1), HaOJI0ICHUEH oIrcaHue MIPOIIECCOB,
OKpallMBaHUs IUIaMEHUM HOHAaMM HATpusl, Kajaus U
KaJIbLS (BO3MOXHO HCIIOJIb30BAHUE
BHICOMATECPHUANOB),  HCCICNOBaHHE  aM(pOTEPHBIX
CBOICTB TMIpPOKCHJA QIIOMUHHUS U THAPOKCUAA
LIMHKA, pElIeHHE YKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«BaxHelue MeTauibl U UX COEAUHEHUS.

155.4.4. Xumus u OKpyKaromas cpena.

BemectBa u mMaTepuanbl B MOBCEIHEBHOM U3HU
uenoBeka. bezomacHoe UCHOIB30BAaHUE BELIECTB M|
XHMHYICCKUX peaknuil B ObITy. [lepBas moMomnis mpu
XMMUYECKHX 0’KOTax U OTPaBICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKPYXKAWIIeH cpeibl
(mpenenbHas IomycTHMas KOHIICHTPAlUs BEIICCTB
(manee — IIJK). Pomp xumumm B pemieHuy
PKOJIOTHYECKUX TIPOOIEM.

XUAMUYECKUI JKCIIEPUMEHT: HW3y4eHHE O00pa3IoB
MaTepHaoB (CTEKIIO, CIUIaBbI METAJUIOB, TOIUMEPHBIC
MaTepuabl).

155.4.5. MexmnpeaMeTHbIe CBSI3H.

Peanmuzanusi  MeXnpeaMeTHBIX — CBs3el  mpu
M3Yy4eHUH XHMHHU B 9 KJlacce OCYILECTBISIETCS depes
MCIIONBE30BAaHUE KaK OOIMHUX €CTCCTBEHHO-HAYYHBIX
MOHSTHUM, TAK U MOHSITUMN, SBISIONIUXCS CUCTEMHBIMU
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WA OTACJIIBHBIX HNPEAMETOB CCTCCTBECHHO-HAYYHOTIO|
UK.

OO611e ecTeCTBEHHO-Hay4YHbIE MOHATHS: HAay4YHBIH
(bakT, rumoresa, 3aKOH, TEOPHUS, aHAJIU3, CHUHTE3,
KiaccuuKalys, EPHOAUYHOCTb,  HaOJIIOICHUE,
OKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHHUE, MOJIEIIb,
SIBJICHHE,  MapHUKOBBIA  3(QdeKT,  TeXHOoIorus,
MaTepHuabl.

Ousuka: MaTepus, aroM, OJJIEKTPOH, IPOTOH,
HEWTPOH, UOH, HYKJIHU, U30TOIbI, paJlOaKTUBHOCTD,
MOJIeKyJa, OJJIEKTPUYECKHH  3apsil, MPOBOIHHKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKH,  (POTODIIEMEHT,
BEILIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHHE
BEILECTBA, ras, pacTtBop, pacTBOPUMOCTb,
KpUCTaJUIM4YecKast pemeérka, CIUIaBbl, (QU3HYECKUe
BEJIMUMHBI, CIUHUIBI HM3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, COJHIIE.

buonorus::  dorocuHTe3, mbIxaHue, OHOCheEpa,
HDKOCHCTEMA, MUHEPAJIbHBIE ynobpenus,
MHKpPOIJIEMEHTbI, MAaKpPOJIEMEHTHI, IHTATEIbHBIE
BEILCCTBA.

T'eorpadusa: atmocdepa, ruapocdepa, MUHEPAIBL,
TOpHBIE TOPOJBI, IOJE3HBIE HCKOIMAEMbIE, TOIUIHMBO,

BOIHBIE PECYPCHI.
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