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o0pa3oBaHwMsI 10 Y4eOHOMY MpeIMeTy « XUMUs» isl 8-9 KiiaccoB 00pa3oBaTeIbHBIX

OpraHu3aIun.



PaGouas nporpamma no yuedGHomy npeaMerty «XuMHUS»
(0a30BbIi1 YpOBEHbD)

PaGouas mporpamma no yueOHOMY mpeaMeTy «XuMus» (0a30BbIi ypoBeHb) (peaMeTHas
obnacth «EcTecTBEHHO-HAYyYHBIC MTPEIMETHI») BKIFOYACT MOSCHUTEIBHYIO 3alIUCKY, COJICPKAHHE
00y4eHHsI, TUITAHUPYEMbIC PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 110 XUMHH M U JIOTIOJIHEHA OOIIMM
TEMAaTUYCCKHM IUIAHUPOBAHUEM B LEISIX MPHUBEICHHS CTPYKTYphl pabodeld MporpamMmbl B
cootBetcTBHE ¢ TpeboBanuem GI'OC O0O0.

PaGouass mporpamMma cocraBicHa Ha OCHOBe (QenepanbHOil paboyeil mporpaMMbl 1O
XUMHHU 0a30BOTO YPOBHSI.

IlosicHuTeNBLHAA 3alIHCKA

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeiabHON HpOrpamMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (QenepaabHOI
pabouell mporpaMMbl BOCIIUTAHUS U C y4ETOM KOHIENLUHU IpenojaBaHus y4eOHOro Ipeamera
«Xumus» B 00pa3oBaTeNnbHBIX opranu3anusax Poccuiickoit @enepannu.

[Tporpamma no xumuu pazpaboTaHa ¢ LIEIbI0 OKa3aHUS METOAMUYECKONW MOMOIIHM YUUTEIIO
B CO3IaHUU pabodell mporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

[Iporpamma 1o XuMuu [Aa€T MpeACTaBIEHUE O LEeJsaX, oOmed crpareruu oOydyeHwMs,
BOCIIUTAaHUA M PAa3BUTHUSA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEIMETa, yCTaHABIHUBACT
00s13aTeNIbHOE MPEIMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpelesieHe ero o kjiaccam u
CTPYKTYPHUPOBAHHUE TIO pa3zieiaM M TeMaM IMpOrpaMMbl IO XMMHH, OTIPENeNIIeT KOIUIeCTBEHHbIS
U KayeCTBEHHbIC XapaKTEPUCTUKHU COJAEP)KAHUs, PEKOMEHIYEeMYI0 I0C/Ie0BaTEIbHOCTh
U3yUYCHHS] XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOTO
npoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BO3MOXKHOCTU NpeIMeTa s
peanu3any TpeOOBaHUI K pe3ysibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMmbl Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMsI, a TAaKXKe TPEOOBAHMM K pe3yabTaTaM 00ydeHUST XUMUHN
Ha YpOBHE ILeliell HW3yYeHUs NpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHOM
JEeSITeIbHOCTH 00YUarOIIErocs 0 OCBOEHUIO YUEOHOT0 COIEePKaHMSL.

3HaHUe XUMHUH CITY>KUT OCHOBOH 17151 (GOPMUPOBAHUS MUPOBO33PEHUS 00YYaIOLIErocs, ero
NpeACTaBICHNUI O MaTepHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (GOPMHUPYEMble XUMHUEH
NPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUH U 00 HBOJIOIMH BEILECTB B MIPUPOJE, O MyTAX
pemeHust TI00anbHBIX MPOOJIEM  yCTOMUMBOIO pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOI,
9HEPreTUIECKO, MUIEBOM U SKOJIOrMYecKOor O€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3yyenune xummum:

CHOCOOCTBYET peasin3alliil BO3MOKHOCTEH JJIsi CAMOPa3BUTUS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o0mel u GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB MX  CaMOCTOATENBbHOM  yueOHOM  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKM3HM, TaK H B
npoQecCuoHaIbHON NeATEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAyYHOTO MBIIUICHHS, 3aKJIAIBIBAET OCHOBBI IEIOCTHOTO
B3IUIAJa Ha €MHCTBO NIPUPO/Ibl U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH 00Y4atOLINXCS;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHbIM
3HaHUSM, K MPHUPOJE, K 4YeIOBEKY, BHOCHUT CBOHl BKJIaJ B SKOJOTHYECKOE OOpa3zoBaHUE
oOydJaronuxcsi.



JlaHHbple HarpaBiieHHs B OOYYEHHMH XMMHUU 0OO0ECHEUMBAIOTCS CHEHM(UKON colepKaHHs
y4eOHOro TmpeaMeTa, KOTOPbIM SBISETCS TMEJarormyeckyd aJanTHPOBAaHHBIM OTPaKeHUEM
0a30B0il HAYKH XMMHHU Ha OMpeAeIEHHOM dTarne e€ pa3BUTHs.

[Tpu u3yueHUN XUMHUU MIPOUCXOIUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM JIEATETbHOCTH YelloOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJNbTYpbl. 3ajaya y4eOHOro MpeaMeTra COCTOMT B (POPMUPOBAHUU
CHCTEMBbl XMMUYECKHX 3HAaHUNH — BaXHEHIIMX (DAKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MMO3HAHMS MIPU U3yUEHUH BEUIECTB U XUMUUECKUX PEaKIHii, B
(hopMUpPOBaHMM ¥ PAa3BUTUU [IO3HABATEJNbHBIX YMEHUH M HUX TNPUMEHEHUHM B Y4yeOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIE0BATENLCKOM 1A TeIbHOCTH, OCBOGHUH MpaBMJl O€3011aCHOTO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKHU3HH.

[Ipu u3yyeHMM XUMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUCHHE
MPUOOPEN TaKUe LIETH, KaK:

(dbopMHpOBaHUE HHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY IHPUHSATUIO DELIEHUH, CIIOCOOHOW aanTUpOBaThCS K
OBICTPO MEHSIOIMMCS YCIIOBHSIM XKH3HH;

HAIpaBJIEHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MPHOOIIEHHE OO0yYaromMxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJbHOM  NIEATENBHOCTH,  HAyYyHbIM  METOJaM  II03HaHuA,
(hopMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieyeHHe YCIIOBUI, CHOCOOCTBYIOUIMX IPHOOPETEHHIO OOYYaroIUMHCS —OIbITa
pa3HOOOpa3HOW MAEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JUUIs pa3IMYHbIX BUIOB JACATEIbHOCTH;

dbopmupoBanne o0mieil (GyHKIMOHATBFHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
quciae yMEHUH OOBSCHATh U OLICHWBATh SIBICHUS OKPY’KAIOIIEr0 MHUpPA, UCHONb3Ys 3HAHUS U
OMbIT, IOJIyYEHHbIE IPU M3YyUYEHUU XUMHUHU, I[PUMEHATh HMX INpPU pPEleHUH MpoljeM B
IIOBCEAHEBHOM XU3HHU U TPYIOBOU JEATEIILHOCTH,

dopMupoBaHue y 00y4aroIIMUXCs F'YMaHUCTHYECKHX OTHOILUEHUH, OHMMAaHUS LIEHHOCTH
XMMHUYECKUX 3HAHUU JJI BBIPAOOTKM SKOJIOTMYECKU LIE€JIECOO0pa3HOro MOBEICHUS B OBITY U
TPYJIOBON JESATENILHOCTH B LEJSIX COXPAaHEHMsI CBOETO 370POBbsl M OKpYXKarolled MpUpOIHON
Cpelbl;

pa3BUTHE MOTHBAIIMM K O0YUYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUelIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
npo¢uiIs ¥ HallPaBIEHHOCTH JAIbHENUIIET0 00yUYeHusl.

Conep:xanue o0ydyenus B 8 Kiacce

IMepBoHayajbHbIe XUMHYECKHE MOHATHS.

[Tpenmer xumuu. Ponb XuMuu B KU3HU 4YeloBeKa. XUMHUS B CHUCTEME HayK. lena u
BemecTBa. Du3uueckne CBOWCTBA BEMIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHsATHE O
MeTOJIaX MOo3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMHUYECKHE JJIeMEHThl. CHUMBOJIBI XHUMHUYECKHUX JJIEMEHTOB.
[IpocThie U CIIOKHBIC BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumudeckass ¢Gopmyna. BaJleHTHOCTHP aTOMOB XHMHYECKHX  JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYIIpHAas
Macca. MaccoBas J0JIsi XUMHYECKOTO 3JIEMEHTA B COSTMHEHHH.

KonmnuectBo BemiectBa. Monb. MossipHas macca. B3amMOCBsI3b KOJIHMYEeCTBa, MacChl U
YHClia CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tel mo hopmynamM XUMUYECKUX COCTUHEHUH.

Ou3nyeckue M XUMHUYECKHE SBIICHUSA. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHUS MAaCChl BEIECTB. XUMHUYECKHE ypaBHeHHs. Kilaccupukamus XUMUIECKIX PEaKIUit
(coenrHeHHUs, pa3IOKEHHS, 3aMEIIEHUs, OOMEHA).



XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYAOH, ImpaBuiIaMu paboThl B
naboparopur M mnpuémMamMu oOpalieHus ¢ J1abopaTOpHBIM OOOpYyJOBaHUEM, H3YUYEHHE U
onucaHue (pU3MYECKUX CBOMCTB 00pa3ll0B HEOPraHUYECKHX BELIECTB, HAOIIOAeHNE (PU3NIECKUX
(naBneHUe BOCKa, TassHUE JIbJla, pacCTUpaHUE caxapa B CTyINKe, KUIEHUE U KOHJEHCAIHUs BObI)
U XUMHUYECKUX (TOpEHHME CBEYH, NMPOKAJMBAHHE MEIHOW MPOBOJOKH, B3aUMOJIEHCTBUE Meja C
KHCIIOTOM) sIBICHUHM, HAOIIOJICHUE U OINMCAaHUE NMPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuit
(paznoxeHue caxapa, B3aUMOICWCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3jioKeHue
ruapokcuaa meau (II) mpu HarpeBanuu, B3aumoielicTBUE Keme3a ¢ pacTBopoM comu Meau (II),
u3yueHre crnocoOOB pa3zeneHus cMecel (C MOMOIIbI0 MarHuTa, (GUiIbTPOBaHUE, BHIMAPUBAHHUE,
TUCTUIUIANMS, XpomaTtorpadus), TPOBEICHWE OYHCTKH TOBAPEHHOW CONM, HAOIIOJIEeHWE U
ONMCAaHUE PE3YJIbTATOB IPOBEAEHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI Macchl,
CO3/1aHHE MOJIeJIe MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baskneiiue npeacTaBuTe/ I HEOPraHUYECKHUX BellecTB.

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — aleMEHT M IpPOCTOE BEIIECTBO.
Haxoxxaenue xkucnoposia B mpupoze, GU3nuecKue U XUMHUUECKUe CBOIMCTBA (peakiuu TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl MOMydyeHHUs Kuciaopojga B Jjaboparopuud U
npoMmblieHHOCTH. KpyroBopot kuciopoga B mpupojae. O30H — aIOTpONHas MOAU(DUKAIUSL
KHCIIOPOJa.

TennoBoil 3¢ddexkT XUMUYecKoll peakiuu, TEepPMOXUMHMYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUYECKHUE pEaKIuH. TOMIMBO: Yrojib M MeTaH. 3arps3HEHHE BO3]yXa, YCWIICHHE
HapHUKOBOTO 3(dekTa, pa3pyLieHre 030HOBOT'O CIIOA.

Bonopon — »anmemenT u mpoctoe BemiecTBO. HaxokaeHue BomopoAa B IPHUPOJIE,
¢du3nyeckue 1 XUMHYECKUE CBOICTBA, MPUMEHEHUE, CIocoObI oiyueHus. Kuciorsl u com.

Momnsipabiii 00bE€M ra3oB. Pacuérel Mo XUMUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoAbl. Boma kak pacrBopurens. PactBopbel. HacelieHsele u
HEHACBHIIIEHHbIE pacTBOphl. PacTBopuMoCTh BeuwlecTB B Bojae. MaccoBas J0jsl BELECTBA B
pactBope. XUMHYeCKue cBoWcTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arps3HEHHE MPUPOAHBIX BoA. OXpaHa M OYHCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coeauHeHuil. Oxcuapl. Knaccuduxaius OKCHIOB:
cojeoOpa3yroiue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasytouie. Homenknarypa
okcu10B. du3nueckre 1 XMMUYECKHe CBOicTBa okcu0B. [loyueHne okcumos.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: INENOYM M HEPAaCTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. @u3NYEeCKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBAaHUM.

Kucnotsl. Knaccugpukanus xucnor. Homenknarypa kucnot. @U3ndyeckue U XUMUYECKHE
cBoiicTBa kucior. Pan akrusHoctu metamuioB H.H. bekerosa. [lomyyenue kucmuor.

Conu. Homenknarypa coneit.

du3nyeckue 1 XuMUYECKue cBoMCTBa cosel. [lomyuenue conei.

['enernueckas cBsA3b MEXAY KjacCaMM HEOPraHUYECKUX COETUHEHUI.

XUMHUYECKUN 3KCHEPUMEHT: KAaYeCTBEHHOE OIpPEAENIEHUE COJepKaHUsl KHUCIOpOAa B
BO3/yXe, MOJIy4YeHHE, COOMpaHne, paclio3HaBaHUE W N3yYE€HUE CBOMCTB KHCIOPO/a, HAOI0ACHNE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M MPEKPAILIECHHUS TOPEHUS
(moxapa), O3HaKOMJICHWE ¢ OOpa3laMH OKCHIOB W ONHMCAaHHE WX CBOWCTB, MOJYy4YCHHE,
coOupaHue, pacmo3HaBaHHME W H3Y4YEHHE CBOICTB BoAopoja (TOpeHue), B3auMOJCIHCTBHE
Bosopona ¢ okcuaoMm meau (II) (BO3MOXKHO MCHOJIB30BaHWE BUIEOMATEPUAIIOB), HAOIIOIACHUE
00pa3IoB BEIIECTB KOINYECTBOM | MOJIIb, UCCIIEJOBaHHE OCOOEHHOCTEN PACTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHONM MACCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOJBI C MeETaUIaMU (HATPUEM U KalbIIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HUCCIECAOBaHHE OOpaA3IOB HEOPTaHWYECKUX
BEIIECTB Pa3jMYHBIX KJIaccOB, HAOMIOJEHHE HW3MEHEHHUS OKPACKU HHIUKATOPOB B PaCTBOPAX
KHCJIOT U IIeJIoueH, u3yueHue BzauMoaenicteusa okcuaa menu (I1) ¢ pactBopom cepHOi KUCIIOTHI,



KHUCJIOT C METAJJIaMH, PEAaKUUNd HEUTpaJM3aluy, I0Jy4CHHE HEpPaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJjula IPYTMM M3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHelne Ki1acchl HEOPraHMUECKUX COSTUHEHUID.

Ilepuoguyecknii 3akoH u Ilepuoguyeckast cucTeMa XHMHYECKHX 3JIEMEHTOB
J.M. MenneneeBa. CtpoeHue atoMoB. XuMHuueckas cBsi3b. OKUCIMTEIbHO-BOCCTAHOBUTENIBHbBIE
peaxuuu.

[IepBble MONBITKY KIaCCUPUKALIMM XUMUYECKUX 3JIeMEHTOB. [IoHsTHE O Irpymmmax cXOJHbIX
9JIEMEHTOB (IIEJIOYHBIE M IEJIOYHO3EMENIbHbIE METalllbl, TaJlOT€Hbl, HWHEPTHBIE TIa3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIe OKCUIBI H THAPOKCUIBI.

[lepmonnueckuit  3akoH.  Ilepmonnueckas  cucTemMa  XMMHYECKHMX  DJIEMEHTOB
J.U. MenneneeBa. Koporkonepuonnas u jymHHonepuogHas Gopmsl [leproanyeckoit cuctemMsl
xumuyeckux anemeHtoB .M. MenneneeBa. Ilepumonbsl m rpymnmbl. DPU3NYECKH CMBICIT
HOPSIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crtpoenne artomoB. CoctaB aToMHbIX dnep. M3ortombl. DOnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMUYECKUX 3JIeMeHTOB [leproanueckoil cucTeMbl
.. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO HJIEMEHTA IO €ro MOJIOKEHUIO B
ITepuonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANTINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpynnaM M nepuojam. 3HaueHue l[lepmonmyeckoro 3akoHa u
[leproauueckoit cucTeMbl XMMHYECKHUX OJJIEMEHTOB Ul Pa3BUTHS HAyKd U TPAKTUKH.
.. MenneneeB — y4€HbBIN U TPaXKIaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKHUX 2IEMEHTOB. FloHHAas CBA3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccrl okucienus
Y BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUN SKCIIEPUMEHT: H3y4deHHE OOpa3l0B BEUIECTB METAJIOB U HEMETAJUIOB,
B3aMMOJEMCTBHE T'MIPOKCHIA LIMHKA C PacTBOpaMH KHUCIJIOT U ILEJIOYEH, NTPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (ropeHue, peakiuun
pa30XKEHUs, COETUHEHNU).

Me:xknpeamMeTHble CBSI3HU.

Peanuzanus MeXnpeaMETHBIX CBSI3€l IIPU M3YUYEHUU XUMHHU B 8 KIIACCE OCYILECTBISAETCS
yepe3 HCIHOJb30BaHUME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX IOHSATHM, TaKk M TOHATHUH,
SIBJIFOILMXCS] CACTEMHBIMHM JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAyuyHBIM (akT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kijaccu(uKkaius,  MEepUOAMYHOCTb,  HAOJIOJCHHE,  HKCIEPUMEHT,
MOJIEJTMPOBaHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, DOJEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIIBbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeJIO0, 00BEM, arperaTHoe
COCTOSIHUME BEIIEeCTBA, ra3, (PM3NYECKHe BEJIWYMHBI, €IMHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

leorpadms: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE TOPOMBI, IOJIC3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

Coaep:xanue o0yuenus B 9 kiacce

BemecTBo 1 XUMHYeECKasl peaKuus.

Ilepnonnueckuit  3akoH.  Ilepmommueckas  cuctemMa  XMMHYECKHMX  DJIEMEHTOB
J.1. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B W3MEHEHUHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KAJIbLMS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuonnueckoi CUCTEME U CTPOEHUEM MX aTOMOB.



CrpoeHue BewniecTBa: BUABI XMMHMUYECKOM CBSI3U. THUIBI KPUCTAIIMUYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEmETKH W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XWUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaCCAM HEOPraHWYECKHX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IUdHbIM MpHU3HaKaM (M0 YHUCTY M COCTaBy
y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHMIO CTeneHel
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonsTHe o ckopocT XUMHUYECKOW peakiuu. [loHaTne 006 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsATHE O TOMOTEHHBIX M TETePOTCHHBIX peakuusx. [loHarue o
karanuze. lloHsTue o0 xumMuyeckoM paBHOBecHH. @DakTOpbl, BIHUAIONIME HA CKOPOCTh
XMMHUYECKON peaklUU U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENILHOM peaxiuu. CocraBnenue ypaBHEHHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMII C MCHOJb30BAaHUEM METOAA DJIEKTPOHHOTO
OanaHca.

Teopus 3MEKTPOIUTUUECKOW TUCCOLUALMU. DJIEKTPOIUTHl U HEINEKTPOJIUThl. KaTnoHsl,
aHUOHBI. MexaHM3M JHCCOLMALMKM BEUIECTB C pPa3jMYHbIMM BHJIAMH XHMHUYECKOHN CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3IEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcioBus NpOTEKaHUS peaklUii MOHHOTO OOMEHa, MOJHbIE U
COKpall¢HHble MOHHbIE ypaBHEHUs peakuuil. CBOKWCTBA KUCIOT, OCHOBAaHHUWM M COJIel B CBETE
IpPEJICTaBICHUA 00 3JIEKTpOJIUTHYECKOW aucconuanuu. KadecTBeHHblE peakIMM Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIETOK
HEOPraHUYECKUX BEIIECTB — METANIOB U HEMETAIIOB (TpaduTa M aiMasa), CIOXKHBIX BEIIECTB
(xmopuma HaTpusi), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakluuud OT
BO3/ICUCTBUS PA3NUYHBIX (PAaKTOPOB, MCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTU PACTBOPOB BELIECTB,
mpolecca  JAMCCOLMAlMM  KUCJIOT, Iuejnoyell U cojedl  (BO3MOXKHO — MCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MIPOBEJACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHMUS PEAKLIUN
noHHOro oOmeHa (oOpa3oBaHME OcCajKa, BBIICIEHUWE Tra3za, OOpa30BaHHUE BOJIbI), OIBITOB,
WLTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNM (TOpeHue, peakiuu
pa3ioKeHusi, COEIUHEHMs), paclo3HaBaHHE HEOPraHWYECKHMX BEIIECTB C  I[TOMOIIBIO
KAueCTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aa4.

HemeTa/uibl U UX cOeJUHEHHUS.

OO6mas xapakTtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
cteneHn okucieHus. CtpoeHne M (U3MYECKHE CBOICTBA IMPOCTHIX BELIECTB — IaJIOT€HOB.
XUMHUYECKHE CBOICTBA Ha MpUMEpe XJopa (B3aUMOJAEHCTBHE C METaIaMH, HEMETaJIaMu,
menoyamu).  XnopoBoaopon. ConsiHass —KUCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBre Xj10pa U XJIOPOBOJIOPOJa HAa OpraHM3M YelloBeKa. BaxkHelme XJIopuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapakTepuctuka sJeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Ctpoenue u pu3nyecKue CBOMCTBA MPOCTHIX BELIECTB — KHCIOPOAa U CEPhI. AIIIOTPOITHBIE
MoIU(UKAIIMA KUCIOPOJa M cepbl. XHMMHUYECKHE CBOMCTBa cepbl. CepoBOIIOPOJ, CTPOCHUE,
¢usznueckue U xumudeckue cporctBa. OKCUABI Cepbl KaK MPeICTaBUTENN KHUCIOTHBIX OKCHIIOB.
CepHas kuciioTa, (PU3MUYECKHEe W XUMUYCCKUE CBOWCTBA (0OIIME Kak IMPEICTaBUTENS Kilacca
KUCIOT U crneurpuyeckue). XUMHUECKHE PpEeakKlud, JeKallie B OCHOBE MPOMBIIIIEHHOTO
crioco0a mostydeHus: cepHor KHUCIOTHL. [Ipumenenue. Conu CEepHOU KHCIIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. Haxoxknenue cepsl U e€ coequHEHHH B mpupoge. XUMHUECKOe



3arps3HEHUE OKpY’KaloIIeld Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIC J0XKIU, 3arps3HEHHE
BO3JlyXa U BOJJOEMOB), CITIOCOOBI €r0 MPEI0TBPAICHUSI.

OOmast xapakTepucThka 3jJeMeHTOB VA-rpynnbl. OCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENIEHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHue B Mpupoje, pusnueckne U xuMudeckue cBorctBa. Kpyrosopor
az3oTa B IMpupoae. AMMHAK, €ro (QHU3MYeCKHe M XHUMHUYECKHE CBOIICTBa, IOJIy4eHHE U
npumeHenue. CoiaM aMMOHHUS, HUX (U3MYECKHMe W XHMHUYECKHE CBOWCTBA, HpPUMEHEHHE.
KauecTBennas peakuusi Ha MOHBI aMMOHHUS. A30THasl KHCIIOTa, €€ Mojay4yeHue, (pusnueckue u
XMMHUYEeCKHe CBOWCTBa (0OIIME Kak MpPEJCTaBUTENs Kiacca KHUCIOT U CIEHU(pHUECKUe).
Hcnonb3oBaHne HUTPATOB W COJIeH aMMOHMS B KadecTBE MHHEPAIbHBIX YJOOPEHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH cpeAbl COSOUHEHMSIMM a30Ta (KUCIOTHBIE I0XKIH,
3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).

®ocdop, amnorponHsle Moaudukanuu ¢ocopa, Gusnyeckre U XUMHUUECKUE CBOMCTBA.
Oxcun docdopa (V) u docopHas kuciaora, GU3NIeCKUe U XUMUIECKHUE CBOMCTBA, MOJyUYEHHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATIBHBIX y10OpEHUH.

O6mass xapaxkTtepuctuka 3jeMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHHUS.

VYrnepon, amioTpomnHble MOAU(PHUKALMHU, paclpoCTpaHEHHE B NpUpoae, (usnueckue u
XUMHYecKkHre cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B mpupoae. Okcuasl yriaepona, ux
¢u3znueckue M XUMHYECKHE CBOMCTBA, JEWCTBHE HA JKHUBbIE OPraHU3MbI, IOIYYEHHE U
OpUMEHEeHHe. DKOJIoTHYecKue NpoOieMbl, CBsA3aHHble ¢ okcuaoM yriepoza (IV), rumoresa
[J100abHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3dexT. YronpHas Kuciora U €€ coiu, UX
¢u3nyeckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M IpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Mcrnonb3oBaHue KapOOHATOB B ObITY, MEAMIMHE, IPOMBIIIJICHHOCTH U
CEJIbCKOM XO35ICTBE.

[TlepBoHayasibHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECIUHEHUSX yriepoiaa
(MeraH, 9TaH, STWICH, aUETUJIEH, ATAaHOJ, TJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HPUPOJHBIA Ta3, HEPTb), MPOIYKThl HX IMepepadOTKH
(OeH3uH), UX POJIb B OBITY U IPOMBIIICHHOCTH.

[TonsiTe 0 OHMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, Oeskax, yriieBoJax — U X poJiu B
YKU3HU 4eJI0BEKa. MaTepralbHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COEIMHEHUI.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOWCTBA, MOJY4YEHHE W TNPUMEHEHHE.
Coenunenuss kpemHuss B mnpupoae. OOmume mnpenactaBieHuss o0 okcuae kpeMHus(IV) u
KpeMHHUeBOW kuciore. CHUIMKAThl, UX UCIHOJIb30BaHUE B OBITY, MEIUIMHE, IPOMBIIIJIEHHOCTH.
Baxwneiimme cTpouTenbHble MaTepHalbl: KEepaMUKa, CTEKJIO, LIEMEHT, OETOH, >Kele300€TOH.
[IpoGnembl 6€30MacHOrO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPHAIOB B IOBCETHEBHOM KU3HU.

XUMHUECKUH HKCIEPUMEHT: H3ydeHHEe OO0pa3lloB HEOpPraHMYeCKUX BEIECTB, CBOMICTB
COJISTHOM KHCIIOTBHI, MPOBEACHHWE KAYEeCTBEHHBIX PEAKIHWH Ha XJIOPUI-WOHBI M HAOIIOICHUE
NPU3HAKOB MX MPOTEKaHMs, OMBITHL, OTpaxaromue (u3nyeckue M XUMHYECKHE CBOWCTBA
TaJIOTEHOB U UX COEJUHEHHMH (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEpUANIOB), O3HAKOMIIEHUE C
oOpa3iaMu XJI0pUIO0B (TalOT€HUI0B), O3HAKOMIIEHHE ¢ O0pas3liaMu cepbl U €€ COeTUHEHUSIMHU
(BO3MOXKHO HCIOJIF30BaHUE BHJICOMATEPUAIIOB), HAOJIOJIEHUE Ipolecca OOYTIIMBAaHMS caxapa
1oJ| JeWCTBUEM KOHIIEHTPUPOBAHHONW CEpPHOM KHCIIOTHI, H3yuYe€HHE XHMHUYECKHUX CBOWCTB
pa30aBIEeHHON CEpHOW KHUCIOTHI, TPOBEICHHE KAYECTBCHHOH pEakuuu Ha CyiabpaT-HOH H
HaOJro/leHue Mpu3HaKa e€ MpOTEeKaHWs,, O3HAKOMJIEHHE ¢ (hPU3MYECKMMM CBOICTBaMHU a30Ta,
dbochopa m ux coemuHEHWH (BO3MOKHO HWCIIOJIB30BAHHE BHCOMATEPHAIIOB), OOpa3amMu
a30THBIX M (QochOpHBIX yAOOpEHMH, NOJIydeHHe, coOMpaHHe, paclO3HAaBaHUE M H3y4EHHUE
CBOWCTB aMMHaKa, MPOBEJACHHE KAUECTBEHHBIX PEaKkIUii Ha WOH aMMOHHS U (ochaT-HOH U
U3yuYeHHE MPU3HAKOB UX MPOTEKaHMs, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KUCIIOTHI
C MeJbI0 (BO3MOYKHO UCIOJb30BAaHUE BHUJIEOMATEPUAIIOB), U3YUEHHUE MOJENEH KPUCTAIUIMYECKUX
pewéTok anmasa, rpadura, ¢yuiepeHa, 03HaKOMICHHE ¢ MPOLIECCOM aJCOPOLUH PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOrasa, IOJy4Y€HUE, COOMpaHue,



pacro3HaBaHUE U U3yUYEHHUE CBOMCTB YIJIEKMCIIOIO ra3a, IpoBeIeHHE KaYeCTBEHHbIX PEaKluid Ha
KapOOHAaT W CHJIMKAT-UOHBI W W3YYCHUE MPU3HAKOB WX TNPOTEKAHHS, O3HAKOMJICHHE C
NPOJIYKIHUEH CUJIMKATHOW TMPOMBIIIJIEHHOCTH, PEUIEHUE HKCIIEPUMEHTAIbHBIX 3a7ad [0 TeMe
«Baxknenye HeMeTaIbl U MX COSTUHCHUS.

MeTtaJ/iibl M MX COeAMHEHUS.

OOmas xapakTEePUCTHKAa XWMHYECKHX OJJIEMEHTOB — METaVIOB Ha OCHOBAaHUU WX
nosioxeHust B [lepuonnueckoit cucteme xumuueckux snemeHtoB J[.M. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTayuioB. Meraummueckas CBs3b M METAUIMYECKas KpUCTaJUTHYecKas
peméTka. DIEKTPOXUMHUYECKUN psl HampspKeHUH MeTauioB. Du3MUecKue U XUMUYECKUe
cBoiicTBa MeTayyioB. OOmmMe crnocoObl noixydeHus: MetasioB. IloHATHE O KOPPO3UK METAaJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[{enounble MeTaiibl: nonoxkeHue B lleproguyeckoil cucTteMe XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B npupoae. PU3NYECKHEe U XUMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kamusi). OKCUABI U THAPOKCUABI HATpUs U Kanus. [I[pumeHeHue
IIEJIOYHBIX METAJIJIOB M UX COCIUHEHUM.

[IlenoyHo3emMenpHbIE METAUIBI MAarHUMi M Kajupluil: noJsiokeHue B Ilepuonnueckon
cucreme xumuueckux snemeHtoB J[.M. MenaeneeBa, CTpoeHHE HX aTOMOB, HAaXOXKJICHHUE B
npupoae. OPuznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeiue coeauHEeHUs
KaJbLus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B llepuoanueckoil cucTeMe XMMHYECKUX  3JIEMEHTOB
.. MenneneeBa, CTpOEHUE aToMa, HaXOXIeHHUE B mpupone. Du3nUecKue U XUMHYECKHE
CBOICcTBa amoMuHUS. AM(OTEpHBIE CBOMCTBA OKCUA U THAPOKCHIA aTFOMUHUSL.

Keneszo: mnonoxenue B llepronuueckoil  cuUCTEME  XUMHYECKHX  DJIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aTroMa, HaxoxkJaeHue B mnpupoge. dusmyeckue U XUMUYECKUE
cBoicTBa xene3a. OKCubl, THIPOKCUABI U conu coiu >kenesa (I1) m xenesa (III), ux cocras,
CBOMCTBA U MOJIyYEHHE.

XUMHYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C O0Opa3llaMu METa/NIOB W CIUIABOB, HX
(u3MUeCKUMU  CBOWCTBAMH, H3Y4YEHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOKHO
WCIIOJIb30BAHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KAJIbIIUS U HATPUS
C BOJIOH (BO3MOYKHO HMCIIOJIb30BAHKME BHIEOMATEPUANIOB), MCCIIEOBAHNE CBONCTB KECTKOW BOBI,
mpoliecca TOpPEHHUsl JKeje3a B KHCJIOpoJe (BO3MOXKHO HCIIOJIB30BAHKUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUi Ha MOHBI (MarHus, KajabIlHs, alIOMUHUS, IIUHKA,
xkenesa (II) u xenesza (III), menu (II), mHaOGmromeHWen omMcCaHUE TMPOIECCOB OKpAIIUMBAHUS
IUIAMEHU MOHAMU HATPHs, Kaluus U Kalmblus (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
uccieaoBanre aMm(pOTEPHBIX CBOWCTB THJIPOKCHIA AIIOMUHHUSA U THAPOKCHIA IUHKA, pElIeHUE
JKCIEPUMEHTANIbHBIX 3aa4 110 TeMe «BaxxHelme MeTamibl 1 UX COSTUHEHUSD.

XuMus M OKpy:KamoLas cpeaa.

BemectBa u maTepuaiibl B OBCEAHEBHOM KM3HM 4esoBeka. be3onacHoe Mcronb30BaHUE
BEIIECTB M XHWMHUUYECKHX peakinuii B OwiTy. [lepBasg moMomisr mpu XUMHUYECKHUX OXOTax H
OTpAaBJICHHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKarollel cpeabl (MpeaeiabHas JOMyCTUMas KOHIICHTPaIUs
Beriects (nanee — [1/1K). Ponbs XxuMuu B pemieHu# 3KOJ0THIECKUX TTPOOIIeM.

XUMHYECKUHN IKCIIEPUMEHT: U3yUCHUE 00pa3Ii0B MaTEPHAIIOB (CTEKJIO, CIIaBbl METAJIJIOB,
MOJTUMEPHBIE MaTepPHAIbI).

MexnpeameTHbie CBSI3H.

Peanuzanus MexnpeAMETHBIX CBSI3€W MPU U3YUYEHUHU XMMHUHU B 9 Kjacce OCyIeCcTBIsSETCA
yepe3 UCIOJb30BaHUE KaK OOIIMUX eCTECTBCHHO-HAYYHBIX IMOHSATHH, TaK H TIOHATHUH,
SIBJISIFOLIMXCS] CACTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0muye ecTeCTBEHHO-HAYUYHBIC TIIOHSATHS: HAy4YHBIM (aKT, THUIIOTE3a, 3aKOH, TECOPHS,
aHaau3, CHHTE3, Kiaccudukanms, MEePUOJUYHOCTD, HaOJII0IeHuE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIH 3PPEKT, TEXHOJIOTHS, MaTCPHUAITHI.



@®usmka: Marepus, aTroM, OdJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUUYECKUM 3apsl, MPOBOAHHUKH, MOJYyHIPOBOJHUKH,
JMRJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBL,
€MHUILIBI U3MEPEHHUS, KOCMUUECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPAIbHBIE YyIO0OpEHMUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaAIbl, TOPHBIE TOPOMBI, TOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

[Inanupyemble pe3y/bTAaThl 0CBOEHHS MPOrPAMMBI 10 XMMHH HA YPOBHE OCHOBHOT'O
0011ero oopazoBaHus

W3ydyeHne XUMHM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs HaIpaBJICHO Ha
JOCTHKEHHE OO0YYalOIMMHCA JIMYHOCTHBIX, METAlpeAMETHBIX M IPEAMETHBIX pe3yJbTaToB
OCBOEHUS y4eOHOr0o IpeIMeTa.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS MPOTrPaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMA
JOCTHUTAIOTCS B XO€ OOYYCHHUSI XMMUHU B €IMHCTBE YUCOHOW M BOCITUTATEIBHON IEATEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCUMCKHMH  COLMOKYJIBTYPHBIMH W  JYXOBHO-
HpPaBCTBEHHBIMH EHHOCTSIMH, MPUHATHIMA B OOINECTBE MpPaBUJIAMH M HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUA, CAMOPA3BUTHUS M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3YNBTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOICTBOBATHCS
CHCTEMOW NMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI M PACHIMPEHHUE OIbITA AEATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIE/IMI0, TIOHUMAaHMs 3HAYCHUs XMMUYECKOH HayKd B JKU3HH COBPEMEHHOro OOILIeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpMAIyeid 0 MepeoBhIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON M OTEUYECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE
Mupa 1 oOlIeCTBa;

2) rpa’kJIaHCKOr0 BOCIIUTAHUSI:

NPEICTaBICHNS O COUMAIBHBIX HOPMax M NPaBWIAX MEXJIWMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHUKaTUBHOH  KOMIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-HCCIIeIOBATENIbCKOM, TBOPUECKOW W JAPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HOM COBMECTHOM J1eATENFHOCTH MPH BBHIIOJHEHUN yUeOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITTOJIHEHAH XWMHUYECKUX OKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TON y4eOHOW HesTenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJEHHE W TIOCTYNKHA CBOMX TOBApHUINEH C TMO3WIMKA HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) IEHHOCTH HAYyYHOTO MTO3HAHUS:

MHUPOBO33PEHUYECKUX  MPEJACTaBIEHUH O  BelmeCTBE U  XMMHUYECKOH  peakiuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO DPa3BHTHS HAYKH M COCTaBJISIOIIMX OCHOBY JIJISt
NOHUMaHMUA  CYIIHOCTH HAy4YHOM KapTUHBI MHUpPA, MPEICTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPHUPOIHON Cpenor, O posn
XMMHUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJILHBIX MOTHBOB, HANPABJICHHBIX Ha TOJYYCHHWE HOBBIX 3HAHUHA 10 XUMHH,
HEOOXOIUMBIX U1 00BSICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBJICHUM;

MI03HABATEIbHOW, WHPOPMALMOHHOW W YHUTATEIBCKOW KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOW paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JMTEPaTypol, AOCTYHMHBIMHU
TEXHUYECKUMH CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;



MHTEepeca K OOyUYEHHUIO M MO3HAHUIO, JI0003HATENLHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa3oBaHuI0, POEKTHOM M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HATPaBIEHHOCTU U YPOBHsI O0yUYEHHS B NajbHEHIIIEM;

4) popmupoBaHUS KyJIbTYpPbl 310POBbSI:

OCO3HAHHUs 1IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KWU3HW, OCO3HAHMS TOCICJACTBHA W HENPHUITHS BPEIHBIX
NpUBBIYCK (YHOTPEONEHUS alKOroisl, HAPKOTUKOB, KYPEHHUs), HEOOXOJUMOCTH COOIIOJCHUS
MpaBwI 0€30MacHOCTH TMPH OOpalleHWH C XUMHYECKHMMH BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

MHTepeca K MPaKTHIeCKOMY M3yUeHUIo mpodeccuil u Tpyaa pa3IndyHOro poja, yBaKEHHUE K
TPydy H pe3yjibTaTaM TPYJOBOW JEATECIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMCHEHUS
OpEeIMETHBIX 3HAHMW 10 XHMHH, OCO3HAaHHOTO BBIOOpAa WHAMBUAYATHHOH TPAeKTOPUHU
MPOJIOJDKCHHST O0pa30BaHUS C YYETOM JIMIHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOoi MpodeCcCHOHATbHON NEATENbHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHHUH, TOTOBHOCTh aJIalITUPOBATLCS B TIPOPECCHOHATBHON CPE/IE;

6) SKOJIOTUYECKOTO BOCITUTAHHS:

9KOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOMICHHS K MPUPOJIE KaK UCTOYHHUKY KH3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IICHHOCTH 3JJ0POBOTO M 0€30macHOro odpasa »KU3HH,
OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYCCKOMY H TICHXHYCCKOMY 3I0POBBIO,
OCO3HAHUs IIEHHOCTH COOIOICHUS TPaBUI OE30MacHOTO MOBEACHHS IPU padoTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYAIHSX, YIPOKAIOIINUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUA, MOJy4aeMmble MPU HM3YYCHUH XUMHH, AJS PEHICHUS
3a7]a4, CBSI3AHHBIX C OKPYKAIOIIEH MPUPOJHON CPEAO, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MPOOJIeM U MyTel UX peuieHHs
MIOCPEJACTBOM METOJIOB XUMUU;

9KOJIOTHYECKOTO MBINUICHHUS, YMEHHUS pPYKOBOJACTBOBAaThCS WM B I03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAILHON MTPAKTHKE.

MeranpenmeTHble pe3ynbTaThl. B cocTaBe MeTampeIMETHBIX pPe3yJbTaTOB BBIICISIIOT
3HAYUMBIC I (POPMHUPOBAHUS MHPOBO33PCHHS OOIICHAYYHBIC IOHATHS (3aKOH, TEOpHS,
MPUHIIUIL, TUIIOTE3a, PaKT, CUCTeMa, IPOIECC, SKCTIEPUMEHT H JIPYToe. ), KOTOPhIE UCTIONb3YHOTCS
B ©CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTaX M TIO3BOJISIOT HA OCHOBE 3HAHWUH W3 3THUX
npeaMeToB  (OPMHUPOBATH MPEJCTaBICHHE O IIEIOCTHOM HAy4yHOW KapTUHE MHpa, U
YHUBEpCaJIbHBIC ydueOHBIC JaelcTBHs (TO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHBIC),
KOTOpBIe 00ecreyuBaT (pOopMHpPOBAaHHME TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHHUIO U
OCYIICCTBIICHUIO  y4eOHOW  JCATENbHOCTH. MeTanpeaMeTHbIE  pe3yibTaThl  OCBOCHHS
o0pa3oBaTeNnbHOM MpPOrpaMMbl MO XUMHHU OTPAXalOT  OBJAJEHHWE YHHUBEPCAIbHBIMHU
MO03HABATEIILHBIMU JICHCTBUSAMU, B TOM YHCJIC:

1) 6a30BbIE JTIOTHYECKUE JCHCTBUS:

YMEHHE UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TP OCBOCHWUW 3HAHUI:
pPacKpbIBaTh CMBICH XUMHUYECKUX TOHSTHHA (BBIOCNATh MX XapakTepHble MpPH3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHATHSMH), UCIIOIH30BATh TIOHATHS I OOBSICHEHUS
OTIENbHBIX (DAKTOB U SIBICHUH, BBIOMPATh OCHOBAHUS M KPUTEPUU s KiacCHUPHUKAIIU
XUMHUYECKHUX BEIIECTB M XHMHUYCCKUX PEAKIUH, yCTAHABINBATh MPUIMHHO-CIICJICTBCHHBIC CBSI3U
MEXy 00BEKTaMHU U3yYeHUs, CTPOUTH JIOTUYECKUE pacCykIeHUsl (MHAYKTUBHBIC, IeIyKTHUBHbIE,
10 aHAJIOTHH ), IPOBOJIUTH BBIBOJIBI M 3aKJTFOUCHUS;

yMEHHE MPUMEHATh B MPOIECCe MO3HAHUSA TMOHATHS (MPEAMETHBIE W METalpelIMEeTHBIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICTH, WCIIOJNB3yeMbIlE B XHMHH, IMPEOOPA30BBIBATH HIMPOKO
NPUMEHSEMbIE B XUMHUU MOJICIbHbBIE MPEACTABICHUS — XUMHUYECKHI 3HAaK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass ¢GopMylla W  ypaBHCHHE XUMHUYECKOW  pEaklMu — TpU  PEIICHUU
y4e0HO-MTO3HABATENbHBIX 3a7a4, C Y4Y€TOM OJTHUX MOJENBHBIX MPEACTABICHUI BBIBIATh U
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U



XUMHUYECKHX pPEaKluil, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICIICTBEHHbIE CBA3H U
MIPOTUBOPEYUS B U3yUaeMBbIX MPOIECCaX U SIBICHUSAX;

2) 6a30BbI€ UCCIIEIOBATEIBCKUE JICHCTBUSA:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHMS, a
TaK’kKe B KauyeCTBE OCHOBBI JUId (OPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

nproOpeTeHre OmblTa MO IUJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEJIEHHIO YYECHHMUYECKHX
9KCIIEPUMEHTOB: YMEHUE HAOII0JaTh 32 XOJI0OM MPOIecca, CaMOCTOSATENBHO TPOTrHO3UPOBAThH €r0
pe3ynbTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaM HpPOBEAEHHOIO OINbITA,
WCCIIeI0OBaHMs, COCTABIATh OTUET O MPOJeIaHHOM padoTe;

3) pabota ¢ uadopmaruei:

yMEHHE BbIOHpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
¥ pOpM IpeCTaBICHUS, OIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAY4HO-TIONYJIApHAs JIUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHUYECKU
OLIEHUBATh MIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE IPUMEHATh Pa3IMYHble METO/bI U 3aIPOCHI IPU MOUCKE U 0TOOpe UHpOpPMALK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJIHEHUS YUEOHBIX U MO3HABATENIbHBIX 3314
oTpeaeNEHHOrO THIIA, npuodpereHue OTbITa B o0nactu UCIIOJIb30BaHUS
UHPOPMALMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTUH, OBJaJ€HUE  KYJIbTYpPOH  aKTHUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO
¢dopmy mnpezncTaBieHUs HUHPOPMALMU M WIUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMHU
CXeMaMH, AMarpaMMaMi, ApyruMu GopMaMu rpaduku U UX KOMOUHAIUSIMU;

YMEHHE HCHOJb30BATh M aHAIM3MPOBATH B Hpollecce y4eOHOM U HCClie0BaTEeNbCKOM
JEeSATeIbHOCTH UH(DOPMALIMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIbCKOT0 X034HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPY KaOUIEH PUPOIHON CPEbl;

VY obyuatomierocst 0yayT chopMHUpPOBAHBI CIEYIONINE YHUBEPCATHHBIE KOMMYHUKATUBHBIC
JEUCTBUA:

yMEHHE 3aJaBaTh BOIPOCHl (B XojA€ Jauaiora M (WiIM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (OPMYIMPOBATH CBOM THPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

npuoOpeTeHre  OmbITa  MPE3CHTAlMM  Pe3yJIbTaTOB  BBINOJIHEHUS  XMMHUYECKOIO
JKCTEpUMEHTa (Ja00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WCCIIEIOBAHHIO CBOMCTB
BEIIIECTB, y4eOHOTO MPOEKTa);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O  CBEpCTHHKAMU  [IO3HABAaTEIbHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NMPH PELICHUHM BO3HHMKAIOIMX MpoOjJeM Ha OCHOBE ydéra
o0IIMX MHTEPECOB M COIJIACOBaHMS NO3MIMM (00CyXIeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE
HITYpMBbI», KOOPJIMHAIIMS COBMECTHBIX JIEHCTBUM, ONpeeeHe KPUTEPUEB M0 OIIEHKE KauecTBa
BBITTOJIHEHHOH paboTHI U pyTHE);

VY obyuatomierocss OynyT chopMHpOBaHBI CIEAYIOIIME YHUBEPCAIbHBIE PETYISATHBHBIC
JIEUCTBUS:

YMEHHE CaMOCTOSITENILHO OMPEAENATh LEeIH ACSITeNbHOCTH, MIaHUPOBATh, OCYIIECTBIATS,
KOHTPOJMPOBATh M TIPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOMPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIMIOJTHEHUH 33/IaHUi ¢ y4€TOM TMOMY4YeHHs] HOBBIX 3HAHMA 00 H3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKINIX, OLIEHUBATh COOTBETCTBHE MTOJIyYEHHOTO pe3yyIbTaTa 3asiBICHHON L1EMH;

YMEHHE HUCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCJIOBUU 3a/IaHUM.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS IPOTrPAMMBbI 10 XMMHUH HAa YPOBHE OCHOBHOI'O OOIIETO
o0OpasoBaHws.

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 10 OCBOCHHUIO OO0S3aTEIBHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JaHHON (enepanpHoil pabodeld mNporpamMMoii, BBIIEISIOT: OCBOCHHbBIC
o0y4aromuMHCs Hay4yHbIE 3HAHUS, yYMEHUS W CIOCOOBI JeicTBUH, cnemuduyeckue s



OpeaMETHOW 001acTH «XUMUs», BUIBl JEATEILHOCTH MO IOJYYEHHUIO HOBOTO 3HAHHUS, €ro
HHTEpIIpETAINH, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonny o0ydenusi B 8 kiacce y od0yuyaromerocst 0yay cpopMupOBaHbI CIeAyIOLIHE
npeaMeTHbIE pe3y/ibTAThI 10 XMMHH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aToM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, TPOCTOE BEIIECTBO, CJIOXHOE BEILIECTBO, CMecCh (OJHOpPOJIHAs W HEOIHOPOJHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JI0JIsI XUMUYECKOTo 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuusi, Ki1accudukamus peakuui: peakuud COCIUHEHHS, PEaKlUu pasjIoKEHUs, peakuuu
3aMeIIeHus], peakliuu oOMeHa, 3K30- U SHIOTEPMUYECKUE peakIiy, TeIuIoBoi 3dekT peakum,
SJIPO aToMa, DJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, pauyC aTOMa, XUMUYECKasl CBSI3b,
NOJIIpHAsl U HENOJISIpHAas KOBAJEHTHAas CBs3b, MOHHAsA CBsA3b, MOH, KaTHOH, aHWOH, PacTBOp,
MaccoBasi 10Ji BeLecTBa (IIPOLIEHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHX IOHATHUH M IPUMEHATH JTH
TIOHSTHS TIPU OMMCAHUU BEILECTB U UX MPEBPALICHHUI;

UCIIO0JIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUs (DOPMYJT BELIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIN;

OTpeNeNIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, CTENEHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONPeAIEHHOMY
KJaccy COEAMHEHUH 1o (opMynam, BUA XUMHUECKOW CBSI3M (KOBaJeHTHAss W HOHHAs) B
HEOPraHUYECKUX COCMHEHUSX;

packpbiBaTh cmblcn Ilepuoguueckoro 3akoHa J[.M. MenpaeneeBa: JeMOHCTpUpPOBAThH
NOHUMAaHHE MEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOXKEHHUS B
Ilepoguueckoil cucreMe, 3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOT'O YUEeHHMsI, 3aKOHa ABOTaJpo, OMKUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
¢dopmy Ileprognueckoll CHCTEMBl XMMHUYECKMX 3JIEMEHTOB: pa3iMyaTh IMOHSATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noxarpynna (b-rpynma)», mansle u GoJbiive NepUoabl,
COOTHOCUTh 0003HaueHHs, KOTopble wuMeTcs B Tabmune «llepmoguueckas cucrema
xuMHuueckux aneMenToB J[.1. MenneneeBa» ¢ UnCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB UM 3apsj spa, oOliee YUCiIo 3JIEKTPOHOB U pacupeesieHue ux
0 AJIEKTPOHHBIM CJIOSIM);

KJaccu(UIMpPOBaTh XUMHUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIIECTBA, XHMHUYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYacTBYIOIIMX B pEaKLMU BEIIECTB, M0 TEIIIOBOMY 3D (EKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOILIME XMMHUYECKHE CBOWMCTBA BEILECTB pa3IMYHBIX
KJIACCOB, MOATBEPXkAasi ONHUCAaHUE MPUMEpPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIHX
XMMHYECKHUX PEaKINi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX NIPEBPAILCHUN B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUECKOT0 3JIEMEHTa 10 (popMyJie COeAMHEHMsI, MACCOBYIO JIOJIFO BEIIECTBA B PacCTBOPE,
IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

IIPUMEHATH OCHOBHBIE OIEPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIW3 M CHHTES,

CpaBHEHUE, 00001IcHHE, CHCTEMAaTHU3alIHIO, KJIaCCU(PUKALIHIO, BBISBIICHUC
NPUYHHHO-CJICJICTBEHHBIX CBSI3€H — JIJISl M3YYCHHUSI CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIIHH,
€CTCCTBCHHO-HAYYHBIC METOJbI TO3HAHUS — HAONIOJICHUE, W3MEpEHUE, MOACIUPOBaHNE,

9KCIIEPUMEHT (peabHbIA U MBICJICHHBIN);

CJeloBaTh TpaBWjaM  TMOJb30BAHMS  XUMHUYECKOM TMOCyAOW U JaOOpaTOPHBIM
o0opysoBaHHEM, a TakKe IMpaBWIaM OOpalIeHUs] C BEIIECTBAMHU B COOTBETCTBHH C
HHCTPYKIUSAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHI)IX XUMHYCCKUX ONBITOB IO IOJYYCHHUIO U
coOMpaHMI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OnpeAcNEHHON MacCoOBOM JOJIEM PAacTBOPEHHOTO BEUIECTBA, IJIAHUPOBATH M IMPOBOIUTH



XUMUYECKHUE HKCIIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO
HWHIUKATOPOB (JakMyc, (peHondranent, METUIOPAHK U APYyTHUE).

K xonny o0yuenusi B 9 kiaacce y odyuawomerocsi 6yay chpopMupoBaHbl cileayromme
npeaMeTHbIe Pe3yJabTAThl 10 XUMMU:

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHX IMOHSATHUNA: XUMHUYECKHM DSJIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTHOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJIEHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHHS, XUMUYECKas pEeaKIusi, XUMHUYECKas CBS3b,
TEIUIOBOM 3(PPEKT peaku, MoJib, MOJISIPHBIA 00BEM, pacTBOpP, IJIEKTPOJIUTHI, HEDEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAIUS, PEAKIMM HWOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakluy, OKHUCIWUTEIb, BOCCTAHOBHUTENb, OKHUCIEHWE U BOCCTAaHOBIICHHME, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKas CBs3b (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi), KpUCTaIITHYecKast
pemeéTka, KOppOo3usi METalIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOMW peakluH, MpeaeIbHO
nonmyctuMas konuentpamus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM U TPUMEHSATHITH
TIOHSTHUS MPU ONMMCAHUH BEIIECTB U UX MPEBPAICHUH;

UCTIONb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBICHUS (HOPMYII BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIIN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCIUHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K OMNPEIENIEHHOMY KIAcCy COEIMHEHUH IO
(dhopMynamM, B XUMUYECKOU CBSI3H (KOBAJICHTHAs, MOHHASI, METAJUTMUECKAasi) B HEOPTaHUUECKUX
COEIMHEHUSX, 3aps] MOHA MO XUMHUYECKOH (opmyle, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPTraHWYECKUX COCIUHEHHM, TUIl KPUCTAIUIMYECKON pEelIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbica [lepuoanueckoro 3akona .M. MenaeneeBa U J€EMOHCTPUPOBATH €r0
NOHMMAaHHUE: OIMKCHIBATHh M XapaKTepu3oBaTh TaOnmuuHyro Qopmy Ileprognueckoil crcTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3IMyaTh MOHITHS «TJIaBHas moarpynmna (A-rpymnma)» u «mododHas
nonrpynna (b-rpymmna)», Manble W OONbIINE TMEPUOMABI, COOTHOCUTh 0003HAYECHMS, KOTOpHIE
UMEIOTCS. B IMEPUOJMYECKON TabauIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsll siapa, oOIIee YnCiIo dIEKTPOHOB U paclpesielieHue ux
10 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B MIpenesax MajiblX MEPUOJOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KIAaCCU(PUIIMPOBATh XUMHUYECKHE OJIIEMEHTBI, HEOpPraHMYeCKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy M COCTaBYy YYacTBYIOIIMX B PEaKIUMU BEILECTB, MO TEIJIOBOMY 3(dexTy, 1o
M3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKHUX DIIEMEHTOB);

XapakTepU30BaTh (OMHUCHIBATH) OOIIKE U CTIEU(PUISCKUE XUMUYECKHNE CBONCTBA MIPOCTHIX
U CIOXHBIX BEIECTB, IMOJATBEpXJasi ONUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX M HOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUS 3JEKTPOJIUTUYECKOW IUCCOLMALMU KHUCIOT, IIEJIOYel U COJIeH,
MOJIHBIE U COKpAIIEHHbIE YpaBHEHHUS PEaKIUid HMOHHOTO OOMEHa, YpaBHEHHUs pPEeaKIui,
MOATBEP)KIAOIINX CYHIECTBOBAHWE TE€HETHUYECKOW CBA3M MEXKIY BEIIECTBAMHM pPa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKlui;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIECHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOTO JIEMEHTa 10 (popMyJIie COeMHEHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOU PEaKIINH;

coOnrofarh  MpaBWiIa  IOJB30BAaHUS  XMMHMYECKOM mocyno u  1abopaTOpHBIM
o0opysoBaHKEM, a TaKXKe MpaBuiia 0OpallleHrs ¢ BEIIeCTBAMU B COOTBETCTBUM C HHCTPYKIUSIMHU



[0 BBINOJHEHUIO Ja0OpAaTOPHBIX XWMHYECKUX OINBITOB IO TOJYYEHUIO M COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO ra3a);

NPOBOJUTH PEaKIMM, MOJATBEPXKIAIOIINE KAauyeCTBEHHBIH COCTAB PA3JIMUYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM NYTEM XJIOpUAOPOMUI-, MOIUA-, KapOoHaT-, Qocdar-, cuiaHMKaT-,
cyiabdar-, THAPOKCHUI-WOHBI, KATHOHBI AaMMOHHUS M HOHBl H3YYEHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHMUYECKUX BEILECTB;

OPUMEHATh OCHOBHBIE OIEpallMid MBICIUTENBHOM JEATeNbHOCTH — aHAJIW3 U CHHTE3,
cpaBHEeHHE, 00001eHNe, CUCTEMAaTU3allMIO, BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH — IS
U3yUYEHHsI CBOMCTB BEIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS
— HaOI0IeHNe, U3MEpPEHHEe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH).

TemaTHYecKoe NIJIAHNPOBAHHE Y4eOHOT0 NpeaAMeTa « XUMHD)
(0a30BbBIi YPOBEHbD)

Temamuueckoe nianupogarue gvlcmpoero no cooepxcarutro @OI OO0 u enecenvt noo
COOMBEeMCmMBYIOWUMY NYHKMAMU 8 ¢hedepanbHou 00pa3o8amenvbHol npocpamme OCHOB8HO20
0bue2o 0bpazosanus.

Pacnipenenenre yacoB B TEMaTHYECKOM IUIAHHPOBAHMM IO KakIoW Teme Oynaer
OPOMMCAaHO HAa Hayalo y4yeOHOTO roja Y4YUTeJIeM-IPEeIMETHUKOM B «paloyeil mporpamme
YUHUTeJs» HAa OCHOBAHWU PACHpPEEeIEHHBIX YacoB IO yueOHOMY IUIaHYy Ha TEKYLIUH y4eOHbIN
roJ.

CrpyKkTypa TeMaTM4YeCKOTO IIJIaHHUpOBaHUS pabouell mporpamMmbl B COOTBETCTBUE C
@I'OC OOOQO (mynkT 32.1) BKiIIOYAET B ce0s CASAYIOUINE CTPYKTYPHBIE KOMIOHEHTBI:

Ne Tema KonmdaecTBo gacos, 2(L)OP
n/n OTBOJAUMBIX Ha
OCBOCHHE KaXKIOU
TEMBI
1. 8 ximace Yacwl na kasicoyio Kaoicowiit yuumeno-
155.3.1. [lepBoHauanbHbIC XUMHUYECKUEHeMy paAcnpeensiomcs npeoMemHux 6 ceoetl

[TOHATUS. yuumenem- pabouetl npocpamme

Ilpenmer xumuu. Posb XUMHUM B KU3HH
uenoBeKa. XUMHUS B CUCTEME HayK. Tena u

npeoMemHuUKom 8
3a8UCUMOCTHY OM

yKasvleaent 6 OanHoOM
pa3deﬂe BO3MOIHCHOE

BemiecTBa. ®du3MuUecKkne CBOWCTBA BEIIECTB.| HASPY3KU O YUEOHOMY UCnonbL306aHUe
I/ATperaTHOe COCTOSIHUE BemlecTB. [lOHSITHE O niany Ha MeKywuil |yuebHO-MemoOudeckux
METOAaX TO3HAHHS B XUMHH. UUCTHIE BEIIECTBAyueOHbll 200 8 pabouell Mamepuanos
m cMecu. CrocoObl pa3JIeIeHUs] CMECEH. npoepamme yyumens | (MyrbmumeoutiHvle
ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE DIIEMCHTHI. npocpammol,
CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie W INEKMPOHHbBIE
CIIO)KHBIE ~ BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE [VueOHUKY U 3a0QUHUKU,
yIeHHE. INEKMPOHHbBLE
Xummgeckas ¢opMyna. BaleHTHOCTh aTOMOB oubnuomexu,
XMMHAYIECKHX DJIEMEHTOB. 3aKOH TOCTOSHCTBA BUPMYATbHBLE

cCOCTaBa BCUICCTB. OtHocuTelbHAasgs aTOMHasl
Macca. OTHOCHUTEIbHAas MOJICKYJISIpHAsg Macca.

lnabopamopuu, ueposvie
npoepammbl, KOJLIEKYUl

MaccoBass 071 XUMHYECKOTO 3JEMEHTa B yugposwix
COEJMHECHHUU. 06pazoeamenvHuIX
KonuuectBo BemectBa. Monbs. MomnspHas pecypcos)
Macca. B3auMocBsI3b Koiu4yecTBa, MacChl U YUCIIA UCNONb3YeMbIMU OISl
CTPYKTYPHBIX €IMHHUI] BemiecTBa. Pacdérel 1o obyuenus u
(hbopMynaM XUMHYECKHX COCTUHEHUH. 80CNUMAHUSA

duzndeckne n XUMHUYCCKUC SABJICHUA.

PA3IUYHBIX 2DYNA




XuMudeckass peakuus M e€ MNpHU3HAKH. 3aKOH
COXpaHEHUs] MacChl BEUIECTB. XHUMHUYECKHE
YpaBHEHMUSI. Kiraccnduxars XUMHUYECKUX|
peaknuii (COeTMHEHUs, PA3I0KEHUS, 3aMEIICHUS,
0OMEHa).

XUMHUYECKUM 3KCIIEPUMEHT: 3HAKOMCTBO C
XMMHYECKOM TOCYJ0W, MpaBHiaMH pabOTHl B
mabopaTtopuut u nOpuéMamMu  OOpalieHUs C
mabopaTopHBIM 000pYAOBaHUEM, W3yYeHHE W
omricaHrie  (U3MYECKUX CBOHCTB  00pasIioB
HEOPTaHUICCKUX BEIIECTB, Ha0JTIO/ICHUE
(bu3nyeckux (TUTaBIEHWE BOCKA, TasHHUE JIbJA,
pacTUpaHhe caxapa B CTYIKE, KHWIICHHE U
[KOHJIICHCAITMSI BOJBI) M XUMHUYECKUX (TOpECHHE
CBEUYM, MPOKAJUBAHUE MEAHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHCJIOTOH) SBICHUH,
HaOJIOCHIEC u OTIMICaHWE MIPU3HAKOB
[MPOTEKaHUsI XMMHYECKUX peakiuil (pas3iokKeHue
caxapa, B3aUMOJCIHCTBUE CEPHOH KHUCIOTHI C
XJIOPHIOM Oapwsi, pa3ioKeHHEe TUAPOKCHIA MEITH
(II) mpu HarpeBaHuu, B3aUMOJICHCTBHE Keye3a ¢
pactBopoM conu Mmenu (II), u3ydenune crnocoGoB
pasmeneHusl cMmeceil (C  TOMOIIBI0 MAarHWTa,
(unpTpOBaHWE, BHIIAPUBAHUE, JAUCTHIUIAITHS,

xpomarorpadusi), MIPOBE/ICHUE OYHCTKH
[TOBApEHHOW COJM, HAOIIOJEHHE M OIMCaHHe
[PE3yIHTATOB TIPOBEICHUS OIIGITA,
MJUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCHI,
co3IaHue MoJielIei MOJIEKYJI
(IITapoCTep>KHEBHIX ).

155.3.2. Baxneiimue MIpeJICTaBUTENH
HEOPTraHUYECKUX BEIIECTB.

Bo3gyx — cmecp razoB. CocTaB BO3ayXa.
Kucimoponq — »JeMEHT W TPOCTOE BEMIECTBO.
Haxoxnenue KHCJIOPOJa B npupoze,

(usnvecKkue U XMMHUYCCKUE CBOMCTBA (peakiuy
ropenus). Oxcunel. IlpumeHeHme Kuciaopona.
CriocoObI ToydeHns Kuciiopoja B abopaTopuy
M TPOMBIIIEHHOCTUH. KpyroBopoT Kucimopoaa B
rmpupone. O30H — autoTpomHas MoTudUKaIlus

[KACIOPOAA.
TemnoBoii 3h(dekT XUMHUYECKOW peakiuy,
TEPMOXHMHUYECKHE  ypaBHEHMs,  JK30- WU

PHIOTEPMUYECKUE peaklUu. TOIUIMBO: Yrojib U
MeTaH.  3arps3HEHHE  BO3JyXa, YyCHJIEHHE
mapHUKOBOTO 3¢ (dekTa, paspylieHHe 030HOBOTO
CJI0S1.

Bonmopoa — aneMEHT M IIPOCTOE BELIECTBO.
Haxoxxaenue Bogoposaa B npupone, GU3HIECKHe
M XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB]
rosy4yeHusi. Kucnorsl u conu.

Monspublii  00b€M  ra3oB. Pacuérel 1o
XMMHUYECKUM YPABHEHHUSM.

Oduspueckne CBOMCTBA BoAbl. Boma Kag
pactBopuTenb. PacTBopel. HachllieHHbIE U
HEHACBIIIIEHHbIE ~ pacTBOpBl.  PacTBOpHMOCTH

BEIIECTB B BOJE. MaccoBas IOJd BEIIECTBA B

noavzosamernell,
npeocmasienHbiMU 6
INEKMPOHHOM
(yughposom) sude u
peanuzyiowumu
ouoakmuyeckue
gozmooicnocmu UKT,
cooepoicanue KOmopuvix
coomeemcmeyem
3aKOHO0AMenbLCmay 00
obpazosanuul.




pactBope.  XHMHUYECKHE  CBOWCTBAa  BOJBI.
OcHoBaHus. Pons pacTBOpoB B mpupoae U B
PKU3HU desioBeka. KpyroBopoTr BoABI B TpHpoJIe.
3arps3sHeHne NOpUPOAHBIX BoA. OxpaHa ¢
OUMCTKA MPUPOAHBIX BOJI.

Knaccudukarms HEOpPTaHWYECKUX
COETUHEHHIA. OKCHUIBL. Kiaccudukarus
OKCHJIOB: coseoOpasyrorye (ocHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) 3|
HeconeoOpasytomiie. HomeHkiaTypa OKCHIOB.
Dusnueckre U XUMHYECKHE CBOMCTBA OKCHUJIOB.
[Tomryuenue okCcUAOB.

OcHoBanuns. Kiraccudukamums  ocHOBaHUIA:
mETOUYM W HEepacTBOPUMBIE  OCHOBAHWI.
HomeHnkiatypa ocHoBaHui. @usnueckue W
XUMUYEeCKue cBoKcTBa OcHOoBaHuU. [lomyueHue
OCHOBAHHM.

Kucnotsr. Knaccudukarus KHCJIIOT.
Homenxmatypa  kucinor.  dOusuveckwe |
XUMUYECKHE CBOMCTBA KUCIOT. Pl akTUBHOCTH
metaiuioB H.H. bexerosa. IlomyueHue kucior.

Comnu. Homenknarypa coneil.

duznyeckue U XMMUYECKUE CBOMCTBA COJIEH.
ITonyuenue conei.

I'enernyeckass CcBA3b  MEXIy  KiaccaMmy
HEOPTaHUYECKUX COCTUHEHUN.

XUMHMUYECKUM 3KCHEPUMEHT: KadyeCTBEHHOE
oTIpesiesIeHne CoJIepKaHusI KUCIOpoia B BO3AYXeE,
[OJydeHue, coOupaHue, paclo3HaBaHUE U]
M3y4eHHE CBOWCTB KHCIOpOna, HaOIoIeHHe
B3aMOJECHCTBUS BEIIECTB C KHUCIOPOAOM H
YCIIOBHSI ~ BO3HUKHOBEHHMS U IPEKPALICHMS
roperus (Tmoxapa), 0O3HaAKOMJICHHE C o0pa3iamu
OKCHJIOB M ONHMCAHHWE MX CBOWCTB, NOJy4YECHHE,
coOupaHue, paclio3HaBaHHE W U3yUYCHUE CBOWCTB
Bogopoza (TopeHue), B3auMOJICHCTBIE BOIOPOIA
c okcumoM Menu (1) (BO3MOXKHO MCIIOTE30BAHHE
BHJICOMaTepUaioB), HaOJrogeHHEe  00pa3IoB
BELIECTB KOJIMYECTBOM 1 MONb, HCCIENOBaHHUE
OCOOCHHOCTEH  pAacTBOpPEHHS  BEIIECTB  C
[pa3NUYHONW PacTBOPUMOCTHIO, MPUTOTOBIIECHHE
[PACTBOPOB C OIIPEACIEHHON MacCOBOM JOJeH
PACTBOPEHHOTO  BEIIECTBA,  B3aWMOJICHCTBHE
BOABI C MeTaulaMH (HaTpUeM U KaJIbLUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPHAIIOB),
mccienoBaHne  0o0pas3loB  HEOPraHMYECKHUX
BEHIECTB PA3JIMYHBIX KJIACCOB, HAOIOJIEHHE
M3MEHEHUS] OKPAaCKH HWHIUKAaTOPOB B pacTBOpax
KHCIIOT W WIeJouel, U3y4yeHHe B3auMOJCHCTBHS
okcuaa menu (II) ¢ pacTBopoM cepHON KHCIIOTHI,
[KMCJIOT ¢ METaJUlaMH, PeaKlUil HeWTpanusauuu,
[OJIy4YeHUe HEpacTBOPUMBIX OCHOBaHUII,
BBITECHEHHE OIHOTO MeTajyia JPYTUM U3
[pacTBOpa COJH, pPEUIeHHE 3KCIEPUMEHTAIHHBIX
B3amad 1o TeMe «Baxuenmime KJIACCHI
HEOPTaHUYECKUX COCIMHEHUN.

155.3.3. llepuoanyeckuii 3aKOH U




[Tepuonuueckas cucreMa XUMHAYECKHUX]|
NIIEMEHTOB JI.. Menneneena. Crpoenue
ATOMOB. XHMHYecKass CBs3b. OKHUCIMTEILHO-
BOCCTAaHOBUTEJIBHBIE PEAKITUH.

ITepBrIie MMONBITKH KJIACCU(PUKAIIH
XUMUYECKUX 3JeMeHTOB. [loHATHE O rpynmnax
CXOIHBIX 3JIEMEHTOB (mmemouHbIE H
IIeJI0YHO3EMENBHBIC METaJlIBI, raJIoreHEl,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT
aM(OTEpHBIE OKCHIBI M THIPOKCHIEL.

Ilepuonnueckuit 3aKOH. Ilepuoanueckas

cUcTeMa XUMHUYECKUX 3JIEMEHTOB
/.. Meneneena. KopoTkonepuoanas U
mmHHOTIeproaHast  ¢opmbl  [lepuoamueckoit
CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB

JI.U. MenneneeBa. Ilepuogpl W Ipynmsl
Du3nyecKUid  CMBICI TOPSAKOBOIO  HOMEpA,
HOMEpOB NepHOoia U TPYTIIbI 3JEMEHTA.

Crpoenne atomoB. CoOCTaB aTOMHBIX SIeEp.
M3oTomel. DiekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aToMOB TepBbIX 20 XUMHUYECKHX|
PIIEMEHTOB [Tepuoanueckoit CHCTEMBI
/.. Menneneena. XapakTepucTrKa
XMMHYECKOTO 3JIEMEHTa [0 €ro IOJIOKEHUIO B
[Tepuonnueckoit cucreme /[.1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS pajinyca aTOMOB
XUMHYECKAX DIIEMECHTOB, METALIMYECKHX H
HEMETAIJIMYECKHX CBOWCTB 1O TpylnaMm H
nepuogaM. 3Hauenue [lepronuueckoro 3akoHa u
ITepuoauueckoi CHUCTEMBI XUMHUYECKHUX|
DIIEMEHTOB IS Pa3BUTHA HAYKH U TPAKTHKH.
J1.11. MennieneeB — y4€HbIN U TpakJaHUH.
Xumnueckast cBsi3b. KoBaneHTHas (monspHas
M HETIONSApHAs) CBA3b. DJIEKTPOOTPHUIIATENHHOCTD
XUMHYECKUX dJIeMeHTOB. loHHast CBS3b.

Crenenp OKHCJICHUS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIHH.
[Iporeccsl  OKHCIEHMST W BOCCTAaHOBJIEHWUS.
OKUCITUTEIN U BOCCTAHOBUTEIH.

XUMHYECKUM SKCIIEPUMEHT: H3Y4YECHUE
00pasloB BENIECTB METANIOB M HEMETAILIOB,
B3aUMOJEHCTBHE  TUAPOKCHAA  LUHKA ¢
pacTBOpaMH KHCJIOT W LIEJOYeH, MPOBEICHHE
OTIBITOB, WLTFOCTPUPYIOIITHX pUMeEpBI
OKHCIIUTENIEHO-BOCCTAHOBUTEIBHBIX peakuui
(ropeHue, peaklny pa3ioKeHHsl, COCAUHEHN).

155.3.4. MexnpenMeTHBIE CBSI3H.

Peanuzanust MeXNpeIMETHBIX CBsI3ei IpH
M3y4eHUH XMMHH B 8 KJacce OCYIIECTBISETCS
uepe3 UCIIOJIb30BaHHE Kak o0mux
€CTECTBEHHO-HAYUHbIX MOHSATUMN, TaK U MOHATHH,
SIBJISIFOIIUXCS.  CUCTEMHBIMH Ui OTAEJBHBIX
[PEIMETOB €CTECTBEHHO-HAYYHOT'O [TUKIIA.
OO0mue  ecTecTBEHHO-HAy4YHBIE  TOHSATHS:
HaydHbId (haKT, THUIOTE3a, TEOpUS, 3aKOH,
AHAaJIN3, CHHTE3, KJaccuuKams,
[EpUOIMYHOCTh, HAOJIIOJCHUE, HKCIIEPUMEHT,




MOJIEITUPOBAHUE, H3MEPEHHE, MOJICIb, SIBIICHHE.

®dusuka: MaTepus, aTroM, dJIEKTPOH, MPOTOH,
HEWTPOH, WIOH, HYKJIHT, W30TOIIH,
PaIMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPHUYECKHN
Bapsii, BELIECTBO, TeJIO, OOBEM, arperatHoe
COCTOSIHUE  BeIlecTBa,  Ta3,  (hU3MUecKue
BETMYMHBI, CIUHUIBI H3MEPEHHUs, KOCMOC,
raHeTsl, 38E311b1, ComHIIE.

buonorus: porocunTes, neixanue, 6uocdepa.

I'eorpadmus: aTMocdepa, ruapocadepa,
MUHEpalibl, TOpPHbIE  TOPOABI,  TIOJIE3HBIC
MCKOTIAeMBble, TOIUIMBO, BOJHBIE PECYPCHI.

9 xIacc

155.4.1. BemiecTBO U XUMHUYECKAsI pEAKIIUSL.

Ilepuonnuecknii  3akoH.  [lepuomuueckas
crcTemMa XUMHYECKHUX 3JIEMEHTOB|
/1.1. Menneneena. Crpoenue ATOMOB.
3aKOHOMEPHOCTH B K3MEHEHUM  CBOICTB
XUMUYECKUX AIIEMEHTOB MEPBHIX TPEX MEPUOJIOB,
Kajadsg, Kajlbllid HM HMX COEOUHEHUH B
COOTBETCTBHM C IIOJIOKCHHEM DJIICMCHTOB B
[lepuonuueckolt cUCTEME M CTPOCHHEM HX
ATOMOB.

CrpoeHue BelIECTBA: BUAbl XHMHYECKOU
CBS3U. THWIBl KPUCTAJUIMYECKUX  PEIIETOK,
BaBHUCUMOCTb CBOWCTB BeEIIeCTBAa OT THIIA
KpUCTAJUIMYECKON PEIIETKH U BUAA XUMUYECKOH
CBSI3H.

Knaccndpukanus u HOMEHKJIATYPa
HEOPTaHUYECKUX BEIIIECTB. XuMnyeckue
CBOMCTBa BEIECTB, OTHOCAIIMXCS K pa3iIMYHbIM
KJ1accam HEOPraHNYECKUX COEIMHEHNUH,

[eHeTHYeCKas CBSA3b HEOPraHNYECKUX BEIIECTB.
Knaccupukanms XuMHUYECKHX peakuuil 1o
Pa3MYHBIM NpH3HaKaM (10 YHCIy M COCTaBY|
YUaCTBYIOIIMX B  PEAaKUWH  BELIECTB, IO
TerIoBOMY 3P QeKTy, 0 U3MEHEHHUIO CTeleHeH
OKHCJICHUS ~ XMMHYECKHX  DJIEMEHTOB,  IIO
00paTUMOCTH, 110 YYaCTHIO KaTalnu3aTopa). DK30-
7 SHJIOTEPMHUYECKHUE peakuu,
TEPMOXHUMUYECKHE YPaBHEHHS.

[loHsATHE O CKOPOCTH XMMHYECKOW pPEaKIHH.
[Monstne o006 o0OpaTUMBIX W HEOOPATHMBIX
XMMUYECKUX peakuusx. [loHsTue o roMOreHHsbIX
1 TeTeporeHHbIX peakuusax. [loHsaTue o xaranmse.
[MoHsiTHE O XMMUYECKOM paBHOBECUHU. DAKTOPHIL,
BIHMSIOLIME HA CKOPOCTh XUMHUYECKOH PEaKkLuH U
MOJIOKEHNE XUMUIECKOTO PABHOBECHSI.

OKuCIUTENHHO-BOCCTAHOBUTEIIbHBIE PEaKINY,

PIIEKTPOHHBIH OajaHc
OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peaKIum.
CocTaBiieHue ypaBHEHUH
OKUCITUTEIIbHO-BOCCTAHOBUTEIFHBIX PEAKIHNA ¢
MCII0JIb30BaHHEM METOa AJNIEKTPOHHOTO
OajaHca.

Teopnﬁ SHGKTPOHHTH‘ICCKOIZ JAUCCOMAaIu.
3J'I€KTpOJ'H/ITI)I U HCOJICKTPOJMUTHL. KaTI/IOHBI,
AHHOHBI. MexaHu3M JUucconuanm BCIICCTB (|
A3JIMYHBIMH BUIaMH XHUMUYCCKOU CBJ3H.




Creniens auccornmanuy. CuHbHBIE W cia0ble
PIIEKTPOITUTHI.

Peakumn  nomHOTO  OOMEHa.  YciOBHSA
MPOTEKAaHUSI PEaKIii HOHHOTO OOMEHa, MOJHbIE
1 COKpalIEHHbIE MOHHBIC YPAaBHEHUS PEaKLUM.
CBOICTBa KHCJIOT, OCHOBAaHHH M COJICHi B CBETE
MpeICTaBIECHUI 00 JMEKTPOITUTHIECKON
imuccormanyy. KauecTBeHHbIE peakliiy Ha MOHBI.
IToHsiTHE O TUAPOJIU3E COJIEH.

XHUMHMYECKUM HKCIIEPUMEHT: O3HAKOMIICHUE C
MOJIETISIMH KPUCTAIUTHYECKUX pemeéTox
HEOPTaHWYEeCKNX BEIIECTB — METALIOB W
HEMeTaUIoB (rpadgura W anMasa), CIOXHBIX
BEIIECTB (XJOpHaa HATpus), HCCIEI0BaHHE
3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIuu OT
BO3JICHCTBHS Pa3IMIHBIX (akTopos,
MCCIIEIOBAHNE JJIEKTPOIIPOBOAHOCTH PACTBOPOB
BEUIECTB, TpPOIEcCa TUCCOIHUAIMHM  KHUCIOT,
menodei u coneid (BO3MOXHO HCITOJIh30BAHUC
BHIEOMATEPHUAJIOB), MIPOBEJICHNE OTIBITOB,
WUTIOCTPUPYIOINX ~ TPU3HAKH  TPOTEKaHHS
[peaKiuii HOHHOTro 0OMeHa (0Opa3oBaHME OCaKa,
BBIJICJIEHIE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
MIUTIOCTPUPYFOIINX MIPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX peaxuui
(ropeHue, peakuuu pa3loKeHHSA, COEIUHEHHUS),
[pacTio3HaBaHWE HEOPTraHHMYECKUX BEIIECTB C
[TOMOIIbI0 Ka4eCTBEHHBIX pPEAKIWd Ha HOHBI,
[peleHne SKCIIePUMEHTAIBHBIX 3a7ad.

155.4.2. HeMeTaimisl 1 UX COEIUHEHUS.

OO6mas XapaKTEePUCTHUKA TaJIOTCHOB.
OCOOEHHOCTH CTPOEHHUS] aTOMOB, XapaKTepPHBIC
crerieHn okuciieHus. CtpoeHne u (usndeckue
CBOMCTBA TPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha IMpPUMEpPE XJIOpa|
(B3auMoJIeiiCTBIE C MeTaJUIaM{, HEMeTaJlJIaMH,
menodamu). XiopoBogopoa. ComsiHas KUCIIOTA,
XIMHYECKUE CBOI{CTBa, MOJTy4eHHe,
npuMeHeHue. [elicTBue xjaopa U XJIOpOBOAOPOIA,
Ha OpraHu3M 4eJIoBeKa. BakHelmue Xjaopuasl 1
X HaXO0X/ICHUE B TIPUPOJE.

OOmrast xapakTepHCTHKa DJJIeMEHTOB VIA-
rpynmel.  OCOOEHHOCTH — CTPOCHHSI  aTOMOB,
XapaKTepHbIE CTENIEHN OKUCICHUSI.

CrtpoeHue U (pU3NUECKHE CBOWCTBA MPOCTHIX|
BELIECTB — KHCIIOPOJAa W CEPBl. AJUIOTPOIIHBIC
MOJU(PHUKAIINY KUCIOPOJa H Cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBOOOpON, CTPOCHHE,
(br3udeckre W XUMHYeCKHe cBoMCTBA. OKCHIBI
Cepbl KaK MPEICTaBUTENH KHUCIOTHBIX OKCHIOB.
CepHast KucioTa, (PU3HYECKHE W XUMHUYECKHE
cBOiicTBa (00mIME Kak MpEeACTaBUTEN Kiacca
KACIOT W  crnenuduyeckne). XUMHUYECKHE
[PEaKINy, JIe)KAllie B OCHOBE MPOMBIIUIEHHOTO
cocoba  TONy4YeHHUS  CEpHOHM  KHCIOTHI.
ITpumenenue. Comn CcepHOU KHUCJIOTBI,
[KaUeCTBCHHAs]  peaknusi Ha  cyJb(aT-uoH.
HaxoxneHnue cepbl U €€ COeIMHEHUI B PUPOJIE.
IXUMU4ecKoe 3arpsa3HeHHE OKPYXKAroIleld Cpelibl
COCIMHEHHUAMHU  cepbl  (KHCIOTHBIE  JOXIH,




Barpsi3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0
MpeIOTBPaIIEHHS.

OO6mras XapaKTePUCTHUKA 2JIEMEHTOB
VA-Tpymmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCJICHUS.

A30T,  pacmpocTpaHeHWE B IPHUPOJE,

(u3nyeckue W XMMHYECKHE  CBOMCTBA.
KpyroBopor azora B mpupome. AMMHAK, €ro
(u3nyeckue W XHMHYECKHE  CBOICTBA,
rmosydyeHue u npumeHenrne. Coilnm aMMOHUS, UX
(u3nyeckue W XHMHYECKHE  CBOICTBA,

npuMmenenue. KadecTBeHHas peakiysi Ha HOHBI
aMMOHHS. A30THas KHCIIOTa, €€ TMOJIydYeHUE,
(bu3MYeCKUe M XUMHYECKHUE CBOMcTBa (0OIIHe
[KaKk  TpEeACTaBUTENss  Kiacca  KHUCIOT U
crenuduueckue). Vcrnonb3oBaHue HUTPATOB U
coleii aMMOHHMA B KadecTBe MHHEpAIbHBIX
VIOOpECHMUIA. XuMUYeCKoe 3arpsi3HEHHUE
OKpY’)Kafomel cpenpl COCIWHEHHSIMH a30Ta
(KUCIIOTHBIE  JOXJAW, 3arpsi3HEHHEe BO3AyXa,
TTOYBBI X BOJOEMOB).

dochop, AJJIOTPOITHBIC MoauduKanuy
(dbocdopa, puzrueckue U XUMUYECKHE CBOKMCTRA.
Oxcun ¢dochopa (V) u dochopHas kuciora,
(hr3ugeckue u XUMHYECKUE CBOICTBA,
momyueHue. Vcmomp3oBanme — ¢docdaroB B
[KagecTBE MUHEPATbHBIX yI0OpEHH.

OO6mas XapaKTePUCTHUKA 2JIEMEHTOB
IVA-rpynnsl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCICHUS.

Yriuepoa, — aIOTPONHBIE  MOAM(HKAIIWH,
pacrpocTpaHeHre B MpuUpoAe, (UIUYECKUE H
XMMHUYCCKUE CBOMCTBa. AncopOuus. Kpyrosopor
yraepona B mpupone. OKcuOsl yriepoja, X
(hr3udeckre 1 XUMHUYIECKAE CBOWMCTBA, JICHCTBHE
Ha  JKMBBIC  OpPTaHHW3MBI, IOJNyYCHHE U
[PIMEHEHHE. OKoJorHYecKne POOIIEMBI,
CBs3aHHBIC ¢ OKcuaoMm yriepona (IV), rumoresal
rJ100aJIHHOTO MOTEIUICHNS KIIMMAaTa, TapHUKOBBIH
bhdexr. YronpHas KuciotTa u e€ Coiu, HX
(hr3ugeckue u XUMHYECKUE CBOICTBA,
rmomydyeHue W npuMmeHeHne. KauecTBeHHas
peakysi Ha KapOoHaT-MOHBL. lcmonb3oBaHHe
[KapOOHaTOB B OmBITY, MEMIINHE,
ITPOMBIIIIEHHOCTH U CETTLCKOM XO3SIICTBE.
[lepBoHayanbpHble TOHATHS 00 OPraHUYECKHUX
BELIECTBAaX KaK O COeNMHEHHIX yriepoaa (MeTaH,
PTaH, JTHJIEH, AaleTWIEH, O3TaHOJ, TJIHUIECPHUH,
yKCycHass Kwuciorta). llpupomHple HCTOYHHKH
YTII€BOOPOIOB (Yroib, IPUPOIHBIN ra3, He(Th),
MPOJYKTHI MX mepepaboTku (OSH3MH), UX POJb B
OBITY U TIPOMBIILICHHOCTH.

Ilonsitue 0 OMOJIOTHYECKH Ba)KHBIX
BELIECTBAX: XHUpaxX, OeNKax, yrieBojax — M HUX
pOJIM B KU3HHM 4eJIoBeKa. MarepualbHOe
€AMHCTBO OpPraHWYECKUX M HEOPraHWYEeCKHX
COCIMHEHU.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE
CBOICTBA, MoJTy4eHHe u MIPUMEHEHHE.
Coenunenust kpemHusi B mpupoje. OOrue




':pez[CTaBneHm 00 oxcunme xpemauA(lV) wu
peMHHEBON KHCJIOTE. Cunukarsl, nX|
MCIIOJIb30BaHHE B ObITY, MEHIINHE,
[IPOMBINUIEHHOCTH. Ba)kHeWIne CTPOUTENIbHBIE
MaTepHajbl: KepaMHKa, CTEKIIO, [IEMEHT, OCTOH,)
bKeIe300eTOH. [IpoGiiemMsr 0e30macHoro
MCIIONb30BAHMS CTPOUTEIHHBIX MaTepUaAIOB B
TTOBCEIHEBHOM KU3HH.

XHUMHUYECKUM JKCIIEPUMEHT: HA3y4YECHUC
00pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB
COJITHOW KHCIOTHI, TPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha XJIOPWA-UOHBI W  HaOJIIO/EHHE
[IPU3HAKOB nx MIPOTEKaHUS, OTIBITHI,
oTpaxamompe (Qu3ndeckne ¥ XUMHAYECKHUE
CBOMCTBA TaJlOT€HOB H WX COCOMHEHHH
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPHAIIOB),
O3HAaKOMJIEHHE C  oOpa3umamu  XJIOPHAOB
(Ta;moreHuI0B), O3HAKOMJICHHE ¢ O0Opasmamu
ceppl ®u e COCOUHEHUSMH  (BO3MOXKHO
MCIIOJIb30BaHME BHJIEOMAaTEPHAJIOB),
HaOJrOIEHNE Mpoliecca OOYTIIMBaHUSI caxapa Mo/
neficTBUEM KOHLIEHTPUPOBAaHHOMN CepHOU
[KACIOTBI, HW3yYE€HHE XWMHUYECKHX CBOWCTB
pa30aBICHHOW CEPHOM KHCJIOTHI, TIPOBEICHUC
[KAUeCTBCHHOW peaklud Ha Cynbpar-uoH u
HaOJrofeHre  mpu3Haka  e€  TPOTEKaHWd,
O03HaKOMIICHHE C (U3UYECKUMH CBOHCTBaMH
azoTa, docdhopa U UX COCAUHCHHH (BO3MOMKHO
MCIIONb30BaHME BHIEOMaTepUaloB), oOpa3namu
A30THBIX U (POCHOPHBIX yIOOpEHHH, TOTyUeHHE,
coOupaHue, pacro3HaBaHUE U M3y4YCHHE CBOWCTB
AMMHaKa, MPOBEACHNE KAdYeCTBEHHBIX DPEaKIINH
HA WOH aMMOHHs M (hocaT-HOH W H3ydYEHHE
MPU3HAKOB WX TPOTEKAHHS, B3aWMOJICHCTBHE
[KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEPHAIIOB),
M3y4eHUEe MOJENIEH KPUCTAINIMYECKUX PEIIETOK
anMasa, rpadura, QysuiepeHa, 03HAKOMIICHHE C
[POIIECCOM afCcOpPOLNU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAaHHBIM  YIIIEM U yCTPOMCTBOM
MPOTUBOTA3a, MoJTy4eHue, coOupanue,
[pacrio3HaBaHUE 51 HU3Y4EHHE CBOICTB
YTJIEKUCIIOTO Ta3a, IMPOBEICHHE KadueCTBEHHBIX
peaknuuii Ha KapOOHAT W CHIMKAT-UOHBI H

IM3YUCHHEC IIPU3HAKOB nux IIPOTCKaHUA,
03HAKOMJIEHME C IPOAYKUMEH  CHUIMKATHOU
IMPOMBIIIJICHHOCTH, PECHICHUC]
PKCIICPUMCEHTAJIbHBIX 3aga4 1o TEMC

«BakHenIme HeMeTaJUIbl U UX COEIUHEHUS).

155.4.3. MeTaiisl 1 UX COEOUHEHMUS.

OO6mas XapaKTePUCTHKA XUMHYECKHX|
PIIEMEHTOB — METaJJIOB HAa OCHOBAaHHHU WX
rnonoxenuss B llepuopguueckoir  cucrteme
xumudeckux ajemeHtoB .M. Menneneera u
ctpoeHuss  atromoB.  CTpocHHWE  MCTAJLIOB.
MeTtannnyueckass  CBS3b M METaJuIM4YecKas
[KpUCTaJIINYECKas peméTka.
DNEKTPOXUMUIECKUN pan HaIpsLKEHUN
MeTauioB. Ou3nyueckne U XUMHYCCKHE CBOMCTBA|
MeTamuioB.  OOmme  cmocoObl  MOJTy4YeHHs]




MeTauioB. [IoHSATHE O KOPpO3WHM METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIllUTHI UX OT KOPPO3UH.
CrnaBsl (cTajib, YyTyH, AIOPATIOMUHHANA, OpOH3a)
M UX IPUMEHEHHUE B OBITY U IPOMBIIICHHOCTH.
[lemounbie METaJLIbL: MOJIOKEHUE B
[Tepuonnaeckoit cucreMe XUMHUIECKUX
pnementoB J[.M. MenneneeBa, CTpPOCHUE UX|
ATOMOB, HaXOX7cHHE B npupojae. Ousndeckue u
XUMHUYICCKHE CBOWCTBAa (HAa MpUMEpe HATpHs U
Kaust ). OKCUABI U TUAPOKCHUIBI HATPHUS U KaJHs.
[IpuMeHeHne MICIOYHBIX METALIOB W HX
COETMHEHU.

[llenoyHO3eMENbHBIE METAUIBI MarHul |
[KaJIBbIINH nojoxxenue B llepuomnueckoit
crucTemMe XUMUICCKUX 2JIEMEHTOB
J[.. MeHnneneeBa, CTpOEHHME HX  aTOMOB,
HaxOXJIeHUe B mnpupome. Dusudeckue U
XUMHUYCCKAE CBONCTBA MarHUs W  KaJbITUs.
Bakaelmmne COCNWHECHUS Kaiblus (OKCHUI,
THAPOKCHI, coiH). JKECTKOCTH BOABI M CHIOCOOBI
€€ yCTpaHEHHs.

Amomunnii: monoxkenue B Ilepnomndeckoy
crucTemMe XUMUYICCKUX 2JIEMEHTOB
JI.1. MeHnneneena, CTpOEHUE aTroMma,
HaxOXJIeHUe B mnpupome. Dusudeckue U
XMMHUYCCKHE CBOHCTBA aFOMUHHS. AM(OTEPHBIC
CBOMCTBa OKCHA W TUAPOKCHIA ATFOMUHUSI.

Kenezo: mnonoxenne B llepuoguueckoit
crucTemMe XUMUYICCKUX 2JIEMEHTOB
JI.1. MeHnneneena, CTpOEHUE aTroMma,
HaxOXJIeHue B mnpupome. Dusudeckue U
XUMHUYCCKHE  CcBoiicTBa  Jkene3a.  OKCHIBL,
TUAPOKCUIBI M conmu comm sxene3a (II) u xenesa
(III), mx coctaB, CBOMCTBA U MOTyUEHHE.

XHUMHMYECKUM HKCIIEPUMEHT: O3HAKOMIICHUE C
oOpa3llaMi  METaJUIOB M CIUIAaBOB,  HX

(brznueckumMu CBOIiCTBaMH, M3Yy4eHHUe
[pPe3yabTaTOB KOPPO3HH METAIIOB (BO3MOYKHO
MCIIOJIb30BaHHE BHICOMAaTEPHAJIOB),

0COOCHHOCTEH B3aMMOJICHCTBHSI OKCH/IA KaJIbIINS
M HATpUS C BOJOW (BO3MOXKHO HCIIOJB30BaHHE
BHICOMATEpUaIOB), HCCIEIOBAaHHE  CBOIICTB
PKECTKOM BOJIBI, IIpoliecca TOPEHMs JKene3a B
[KACIOpOe (BO3MOXHO WCIIOJIb30BaHHE
BHICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHHS
AQYeCTBEHHBIX pEaKIWi Ha HWOHBI (MarHus,
|::am)uml, aTIOMUHUA, UWHKa, keneza (II) w
oxene3a (III), mequ (1), HaOmoeHEN oTMCaHKE
[POIIECCOB OKpAIIMBAaHUS IJIAMEHH HOHAMH
HaTpuA, Kamusd W Kanpiuad  (BO3MOJYKHO
MCIIOJTb30BaHME BHJICOMAaTEPHAJIOB),
MCCIIeTOBaHNE aM(OTepHBIX CBOWCTB
THAPOKCHIA ANIOMUHUS M THAPOKCHIA ITMHKA,
[peIIeHre SKCIIEPUMEHTANBHBIX 337]ad 0 TeMe
«BakHen1me MeTaIbl U UX COCTUHEHUAY.
155.4.4. Xumus v OKpy’KaroIas cpeaa.
BemectBa m Marepuaisl B TOBCETHEBHOH
PKU3HU dYeloBeKa. be3omacHoe WCmoiIb30BaHHE
BEIIECTB M XWMHUYECKHX peakiuid B OBITY.
[lepBasi mOMOIIp NPH XWMHYECKHX OXKOTax W




OTpaBJICHUAX.
XUMHUYECKOE  3arps3HEHHE  OKpYy’KarolleH
cpenbl (MpeaenbHas JOIMyCTUMAasT KOHIICHTPAIIHS

BemectB (mamee — I[IJAK). Pomp xumum B
[PELICHUH SKOJIOTUYECKUX TIPOOIIEM.
XHUMHUYECKUM JKCIIEPUMEHT: HA3y4YECHUC

o0pa3iioB  MarepuajioB  (CTEKIO,  CILIaBbI
METaJIJIOB, IOJIMMEPHBIC MaTePHAIbI).

155.4.5. MexXnpenMeTHEIE CBSI3H.

Peanuzarist MEXIIPEIMETHBIX CBsI3ed IpH
M3y4YeHUH XMMHHA B 9 Kjacce OCYIIECTBIISACTCS
uepes HCIIOJIb30BaHUE Kak 001IHX|
€CTECTBEHHO-HAYUHbIX MOHATUMN, TaK U MOHATHH,
SIBJISTIOIIMXCS ~ CHCTEMHBIMH  JUISL  OTJEIbHBIX|
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue  ecTecTBEHHO-HAy4YHBIE  IOHATHS:
HaydHbId ()aKT, THUIOTE3a, 3aKOH, TEOPHS,
AHaINu3, CHHTE3, Kiaccudukanms,
[EPUOAMYHOCTh, HAONIOJECHUE, OKCICPUMEHT,
MOJCIIMPOBaHUE, U3MEPEHUE, MOJIENb, SBICHUE,
MapHUKOBBIH 3 (HEKT, TEXHOJIOTHUS, MATEPUAJIBI.

®dusuka: MaTepusi, aToM, SJICKTPOH, IPOTOH,

HEUTPOH, HOH, HYKJIU/, H30TOIIB,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUYECKUH
Bapsi, IIPOBOJIHUKH, IIOJIYIIPOBOJHUKHY,

ITUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBa, a3,
pPacTBOp, PacTBOPUMOCTb,  KPHCTa/IHYECKas
pemérka, CIUlaBbl, (QHU3MYECKHE BCIIMYMHBI,
CANHUIIbI HU3MEpPCHUA, KOCMHNYECKOC
[IPOCTPAHCTRO, IUTaHETHI, 38E3/1b1, COJIHIIE.

buosnorus: ¢ortocunres, apixanue, ouochepa,
BKOCUCTEMA, MHHEpaJbHbIE ynoopeHus,
IMUKPOSJIEMCHTBI, MAKPO3JICMCHTEI, ITINTATCIIbHBIC
BEIICCTBA.

I'eorpadus: atMocdepa, ruzapochepa,
IMHUHCPAJIBI, TOpPHBIC IIopoabl, IIOJIC3HBIC]
MCKOIIaeMbI€, TOIJIMBO, BOAHBIE PECYPCHI.
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