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PabGouast nporpamMMma no yuedHomMy npeaMery « XuMHUsD)
(0a3oBbIil yPOBEHD)

PabGouas mnporpamMma mno yueOHOMY mnpeaMery «Xumus» (0a30BbI ypOBEHbB)
(npenmeTtHass o6nacth «EcTecTBEeHHO-Hay4yHblE NpPEIMEThI») (Aajiee COOTBETCTBEHHO —
porpamMma Mo XMMHH, XUMHUS) BKIIOYAET MOSICHUTENBHYIO 3aMHUCKY, COJIep)KaHre 00yUeHHUs,
IUIAaHUPYEMBIE PE3YJIbTaThl OCBOEHUS MPOrpaMMbl MO XMMHM M U _JIONOJIHEHA OOIIUM
TEMAaTUYECKUM IUJIAHWUPOBAHUEM B LEJSIX NPUBEACHHSI CTPYKTYphl paboueld mporpaMmbl B
cootBeTcTBUE ¢ TpeboBaHuem OI'OC OOO0.

PaGouas mporpamma cocTtaBieHa Ha OCHOBe (penepanbHOW paboyel Mporpammsbl 1O
XUMUHU 0a30BOTO YPOBHS.

IosicHUTEALHAA 3aMUCKA

[Iporpamma Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl COCTaBleHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOM MpPOTrpaMMbl
OCHOBHOTO o0I1ero oopazoBanus, npenacraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOil pabouel MporpaMMbl BOCHIUTAHUSA M C YYETOM KOHIICTIUU MPENOgaBaHUs
yueOHOoro npenmMera « Xumus» B 00pazoBatenbHbIX opranuzanusx Poccuiickoit deneparum.

[Iporpamma mo xuMuu pa3paboTaHa € IEJbI0 OKa3aHUS METOJUYECKON IMOMOIIU
YUUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO y4€OHOMY TIPEIMETY.

[Iporpamma mo XuMuu Ha€T NpPENCTABICHUE O IENAX, OOIIel CTpaTeruu oO0ydeHus,
BOCIUTAHUS W Pa3BUTHS OOyYarOIIMXCA CPEICTBAMH Y4eOHOTO MpeIMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMAaTPUBAET paCIpeesIeHHe ero 1mno Kiaccam
U CTPYKTYpUPOBaHHE IO pa3feiaM U TeMaM I[pOorpaMMbl 10 XUMHUHU, OIpPEAeIsIeT
KOJIMYECTBEHHbIE M KAUEeCTBEHHbIE XapaKTEPUCTUKH COJACpPNKAHUS, PEKOMEHIYEeMYIO
MOCJIEIOBATEIBHOCTh M3YUYEHUS! XMUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKU y4eOHOTO MpOoIecca, BO3PACTHBIX 0COOEHHOCTEN 00YyUYarOIIUXCS, ONpPEIeIsIeT
BO3MOXKHOCTU TpeaMeTa sl peain3alui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON TpPOrpaMMBbl Ha YpPOBHE OCHOBHOT'O OOIIEro oOpa30BaHMS, a TaKkKe
TpeOOBaHUN K pe3yiabTaTaM OOY4YeHHUS XUMHUU Ha ypOBHE IeJeil M3y4yeHHs TpeaMmera u
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIILHONW JEATEIHHOCTH OOYYaIOIIETOCs MO OCBOCHHIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XUMUU CITY>KUT OCHOBOU JUIsl (POPMUPOBAHUSI MUPOBO33PEHUST 00YUArOMIETOCH,
€ro MPEJCTABICHUN O MAaTEPUATLHOM EJUHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (opMUpyeMbIe
XUMUEH MPEICTaBICHUS O B3aUMONPEBPALICHUSX JHEPTHUM U 00 SBOJIOLMHU BEUIECTB B
MPUPOAE, O MyTIX PEHICHUS TI00ATBHBIX MPOOJIEeM YCTOWYUBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, DHEPreTHYECKOW, TMHINEBOM © JKOJOTMYECKoW Oe30macHOCTH, mpobdieM
31paBOOXPAHEHUSI.

HN3ydyenue XuMMu:

CIIOCOOCTBYET peanu3alid BO3MOXHOCTEH MJisi caMOpa3BUTHS U (HOPMHPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEHN
00y4Jaromuxcs, HaBbIKOB KX CAMOCTOSITEIbHON YU€OHOM eSITENbHOCTH, YKCIIEPUMEHTATBHBIX
U HCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IOBCEIHEBHOM >KHU3HU, TaK U B
npodeCcCHOHAIBHOM AEATEIbHOCTH;



3HAKOMHUT CO CHEUU(UKON HAyYHOIO MBILIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO
B3IJIiJa Ha €IMHCTBO TMPUPOJbI W 4YEJIOBEKa, SABIAETCS OTBETCTBEHHBIM 3TalloM B
(OpMHUPOBAHUU ECTECTBEHHO-HAYYHOU rPaMOTHOCTU 00Y4aIOIINXCS;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAaHMSIM, K OPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B HKOJOrMYECKOe OOpa3oBaHUE
0o0y4Jaromuxcs.

JlanHble HanpaBiieHHs] B 00YYEeHUU XMMUU 00€CTIeUnBaIOTCS CIEUPUKON COAEpKaHUs
y4eOHOro mnpeameTa, KOTOPbIA SABISIETCS MEJaroruyeckd aJalnTUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XUMHUH Ha OTMPEICIEHHOM 3Tare e€ pa3BUTHS.

[Ipu u3yyeHnn XuMuUM MPOUCXOIUT (DOPMUPOBAHKE 3HAHUM OCHOB XUMUUYECKOW HAYKHU
KaKk 00JIacTh COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JAESATEIbHOCTH YeOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyNbTypbl. 3ajaua ydyeOHOTO MpeIMeTa COCTOMUT B
dbopMUPOBaHUY CUCTEMbl XUMUUYECKUX 3HAHUN — BaXHEUITUX (haKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUUYECKUX TIOJIOKEHHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
si3bIKa HAYKH, B MPUOOIICHUU K HAyYHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U
XUMUYECKUX PpeaKiuii, B (POpPMHUPOBAHUU M PA3BUTHH TO3HABATEIBHBIX YMEHUM U HUX
NPUMEHEHUH B Y4eOHO-TIO3HABATENIbHOW M y4eOHO-HCCIIEIOBATEIbCKON esATeIbHOCTH,
OCBOCHHUH TpaBUJI 6€30MacHOr0 0OpAaIlEHUs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

[Ipu u3ydyeHnn XMMUM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs BaKHOE 3HAUCHHE
npuoOpe Takue LeH, Kak:

(dbopMHUpOBaHUE UHTEIUIEKTYaTbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATUIO PEIICHHM, CIIOCOOHON aganTHpOBATHCA K
OBICTPO MEHSIIOIINMCS YCIIOBUSM KU3HH;

HAIPABJICHHOCTh OOYYEHUS Ha CHUCTEeMaTHYEeCKOe TMPUOOIIEHHE O0O0y4aroluxcs K
CaMOCTOSITEJIbHOM  TO3HABAaTEJIbHOM  JESITENIbHOCTH, HAyYHBIM METOJaM  IO3HAHMS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

obecricueHUE YCIOBHUH, CIIOCOOCTBYIONIMX IPUOOPETCHUIO OOYYArOITUMHUCS OIBITA
pa3Hoo0pa3HOM JNesATENbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMTIETEHIMH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH;

dbopmupoBanue 061IeH QYHKIIMOHATLHON U €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH, B TOM
quclie YMEHU OOBACHSITH U OLIEHUBATH SIBIICHUS OKPYKAIOIIET0 MUPA, UCTIONIb3Yys 3HAHUS U
OMbIT, MOJYYECHHBIE MPU H3YYEHUH XHMHUHU, NPUMEHSATh HMX MPU PEIICHHUH MNpoOJIeM B
[TOBCEHEBHOM KU3HU U TPYAOBOU JI€SITEIBHOCTH;

dbopMupoBaHue y 00yJarOIMUXCs TYMAHUCTUYECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAaHUU JIJIs1 BBIPAOOTKHU SKOJIOTMUECKHU 11€JIECO00PAa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JIEITEIBHOCTH B LEISAX COXPAHEHUs CBOETO 30POBbsl U OKPYKAIOIIEH PUPOTHOU
Cpebl;

pa3BUTHE MOTHBALMU K 00YYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIa U HANIPaBICHHOCTH JATbHEHIIIET0 00yUeHHS.

Conep:xanne o0yuenns B 8 kiiacce

ITepBoHayaIbHbIE XUMHUYECKUE TIOHATHSA.

[Ipenmer xumuu. Ponb XuUMuM B )KHM3HHU 4YE€JIOBEKAa. XUMHS B CUCTeME Hayk. Tena u
BeniecTBa. PU3NUECKUE CBOMCTBA BEHIECTB. ArperatHoe cocTosiHue BemecTB. [lonsaTtue o
METO/1aX Mo3HaHus B XuMuu. UucTtele BemecTBa U cMecu. CriocoObl pa3aeieHUs CMECEH.



ATOMBI M MOJEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XHUMHYECKUX JJIEMEHTOB.
[IpocThle U ClIO)KHBIE BEMIECTBA. ATOMHO-MOJEKYJIAPHOE YUYCHHE.

Xumuyeckass Qopmyna. BajaeHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTeNnbHAas artoMHas wmacca. OTHOCHUTENbHAA
MOJIEKYJIsIpHas Macca. MaccoBas 101 XMMUYECKOTO 3JIEMEHTA B COEUHEHNUH.

KommuecTBo BemectBa. Monb. MonsipHast macca. B3auMocBsi3p KOJIMYECTBA, MacChl U
qucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhl mo popMysiaM XUMUUECKUX COCTMHEHUH.

OU3NYECKUE U XUMHUYECKHE SABJICHUS. XUMHUUECKAsl peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHMSI MAacChl BEIIECTB. XHMMHYECKHME YypaBHeHUs. Kiaccudukamuss XUMHYECKUX
peakiuil (CoeIMHEHUs, Pa3IOKEHHUs, 3aMeIleHHs, OOMEHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOHN MOCY101, MpaBuiaMu paboThHI B
nabopaTopuu U mnpuémMamMu oOpallleHus ¢ J1abOpaTOpHBIM OOOpPYAOBAHHEM, H3YUYEHUE H
onucaHue (U3MYECKUX CBOWUCTB O0Opa3IOB HEOPraHWYECKUX BEIIECTB, HAOII0ACHUE
dbuznyeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIKe, KUIEHUE U
KOHJICHCAIIMSI BOJIbI) U XUMUUYECKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBHE MeJIa C KHCIJIOTOM) sIBJICHUMN, HAOJNIOJACHUE U OINHUCAHUE TMPU3HAKOB
IPOTEKAHUSI XUMHUUECKUX peakIuii (pa3ioKeHue caxapa, B3auMOICCTBHUE CEPHOM KUCIIOTHI C
xjopuziom Oapusi, pazioxkenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3auMoneWCTBHE
xenesa ¢ pactBopoM coiu meau (1), uzydenue cnocoOoB pasneneHusi cmecei (C MOMOIIbIO
MarLura, (QWIbTpOBaHWE, BbIMAPUBAHUC, AUCTWLIALMS, Xpomarorpadus), TpoBeacHUE
OYHUCTKW TIOBAPEHHOW COJIM, HAOJIOJIEHWE M OIMCAHHE PE3YJIbTaTOB IMPOBEICHHS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMsS  MacChl, CO3JaHUE MOJENEH  MOJEKYJ
(ImapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKMX BeleCTB.

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B mpupone, (GU3NYECKHME W XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuzabl. Ilpumenenne kucinopoga. CrocoObl TMOMyYeHHS KHUCIOpPOAa B
1abopaTopuu U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoza B ipupoze. O30H — amioTponHas
MoAU(GUKAIUS KUCTIOpOa.

TemnoBoit 3hdPexkT XUMHYECKON peaKIuh, TEPMOXHMHUYECCKHE YpPaBHEHUS, 3K30- H
SHAOTEPMHUYECKHUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE BO3[yXa, YCUJICHUE
MapHUKOBOTO 3¢ (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonmopon — asnemeHT M mpocTtoe BemecTBo. HaxoxaeHue BOAOpoa B IIPUPOJE,
duznueckre U XUMUIECKHUE CBOKCTBA, MPUMEHEHNE, CIIOCOOBI momydeHus. KuciaoTe u comnu.

MounspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

®dusnyeckue cBorcTBa BOonabl. Boma kak pactBoputens. PactBopbl. HacelienHbie n
HEHACBHILIEHHBIE PacTBOPBL. PacTBoprMOCTh BemiecTB B Bojie. MaccoBasi 10Js1 BEIIECTBA B
pactBope. XuMHU4ecKue cBoMcTBa BoAbl. OcHOBaHMs. POk pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT Bojbl B mpupojie. 3arpsi3HeHre npupoaHbix Boa. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukarmus neopranmveckux coenuHenunid. Oxcunpl. Knmaccudukanus oxkcumios:
conmeobpasyromue (OCHOBHBIE, KHCJIOTHBIE, aMmQOTepHble) U  HecoJeoOpasyromue.
Homenkmarypa okcumoB. Pusnueckue M XHUMHUYECKHE CBOMCTBA OKCHAOB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukanusi ocHOBaHMM: WIENIOYM M HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. PU3NUECKHUE U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonmydeHue
OCHOBaHUM.



Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinot. duznueckue 1 XuMu4ecKue
cBoMCTBA KUCIOT. Pan aktuBHOocTH MetaiuioB H.H. bekerosa. [lonydyeHne Kucior.

Comu. Homenkiatypa coseil.

du3nuecKkue U XMMHUYECKUE CBOKWCTBA coje. [lonyduenue comnen.

['eneTnyeckas CBA3b MEXKy KJIaCCAMU HEOPTaHUUYECKUX COCTMHEHUI.

XUMUYECKUNA HKCIIEPUMEHT: KAuYE€CTBEHHOE OIPEICIICHUE COJIEPKAHUS KHUCIOpPOAa B
BO3/lyXe, IOJy4YeHHE, COOMpaHWe, paclo3HaBaHUE U M3YYCHUE CBOWMCTB KHUCIOPOJA,
HaOJI0JICHUE B3aMMOJICUCTBUS BEIIECTB C KHCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHusi ropeHust (moxkapa), O3HAKOMJICHHE C 00pa3llaMu OKCHIOB M OIMCAaHHE HX
CBOICTB, NOJIy4€HHE, COOMpPaHHe, paclio3HaBaHUE U U3yY€HHE CBOMCTB BOAOpOAa (TOpeHue),
B3auMojeiicTBie Bojopoga ¢ okcugoM wmeau () (BO3MOXKHO — MCMOJIB30BaHUE
BUJIeOMAaTepranoB), HaOMoAeHHe 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HUCCIEIOBaHUE
OCOOCHHOCTEM PACTBOPECHHUSI BEIIECTB C PAa3JIUYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PacTBOPOB C OINPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJEUCTBHUE
BOJbI C METAJUIaMH (HaTpUEM U KajbIlueM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEJIOBaHNE O0Opa3Il0B HEOPTaHMYECKUX BEIIECTB PA3JIUYHBIX KIJIACCOB, HAOIIOJCHUE
U3MEHEHUS OKpPacKM WHAMKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEeH, H3ydeHHUE
B3aumozeicTeus okcuna meau (1) ¢ pactBopom cepHOUM KHCIIOTBI, KUCIOT C METallJIaMU,
peakiuii HeUTpaiu3aluM, IMOJTyUYeHHE HEPACTBOPUMBIX OCHOBAHWN, BBITECHEHHE OJITHOTO
MeTaJUla JAPYTMM W3 pacTBOpa COJM, PEHICHUE HKCIEPUMEHTAJbHBIX 3aJlad 10 TeMe
«BaxkHelIne K1acchbl HEOPraHMYECKUX COCTUHEHUI.

IMepuonuuyeckuiit 3axkoH u Ilepumoamueckasi cucremMma XUMHYECKHX 3JIEMEHTOB
J.N. Menneneena. CtpoeHue  aTOMOB. XuMH4ecKas CBSI3b. OKHCIHUTENBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIUU.

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMUYECKUX dyeMeHTOB. [loHsaTne o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIEJTOYHO3EMEIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHHIE
ra3bl). DJIIEMEHTHI, KOTOpbIe 00pa3yI0T aM(POTEPHBIE OKCHUJIBI 1 TUPOKCHIBI.

[lepuonnueckuit  3akoH. llepuommueckass cucteMa  XHUMHUYECKHX  DJIEMEHTOB
J.1. MenneneeBa. Kopotkomepuonnas u mimHHOnepuonHas Gopmbl [lepuogmyeckoi
cucteMbl xumudeckux snemMeHToB .M. Menneneesa. Ilepuoast m rpynmbl. OU3NYECKUN
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. WM3otomnbl. OnekTponsl. CTpoeHHE
ANEKTPOHHBIX 000JI04eK aTOMOB mepBbIX 20 XUMUYECKHX 3yeMeHTOB llepuoaunueckoit
cucremsbl JI.11. MenneneeBa. XapakTepUCTUKa XUMHYECKOTO JIEMEHTA I10 €T0 MOJIOKECHUIO B
ITepuonnueckou cucreme J.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTUUYECKUX
1 HEMETAJUTMYECKUX CBOMCTB MO IpyIam U neproaam. 3uauenue [lepuoguyeckoro 3akoHa u
[lepuoanyeckoil CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB JJISI Pa3BUTUS HAYKH M MPAKTHUKHU.
JI.1. MenneneeB — y4€HbIA U TPAKIAHUH.

Xumuueckass  cBsi3b.  KoBaneHTHas — (mosisipHass M HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPUIIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. llOHHas CBS3b.

Crenenp okucneHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHUCJICHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN SKCIEPUMEHT: M3yY€HHE O00pa3lioB BEIIECTB METAUIOB U HEMETAJIOB,
B3aMMOJICHCTBUE TUIPOKCH]IA IMHKA C PACTBOPAMH KHUCIIOT U IIeJI0UYEH, TPOBEACHUE OMNBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuil (ropeHue,
pEeaKIu pa3aoKeHUs, COEAUHEHNUS).



MexnpeaMeTHble CBA3H.

Peanuzarust MeXTIpeIMETHBIX CBA3EH P N3YYEHUU XUMUU B 8 KIIaCCE OCYIIECTBIISACTCS
Yyepe3 HCIONb30BAaHHE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TOHATHUH,
SBIISIONIUXCA CUCTEMHBIMU AJISL OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TMOHATHA: HAYYHBIH (haKT, THUMOTE3a, TEOpHs, 3aKOH,
aHanmu3, CHHTe3, Kilaccuukamus, MNEePHOAUYHOCTh, HAOIIONCHUE, JKCIEPUMEHT,
MOJIeTTUPOBaHHE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dwuszuka: Marepus, aTroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIUA, H30TOIIHI,
pPaIMoOaKTUBHOCTh, MOJIEKYJNA, DIIEKTPUUECKUI 3apsl, BEIIEeCTBO, TENO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NYECKHE BETUYHUHBI, €AMHUIIBI U3MEPEHHSI, KOCMOC, TJIaHETHI,
3BE3161, COJHIE.

buonorus: dorocunres, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJbI, IOJIE3HbIE
MCKOIIaeMbIe, TOTTMBO, BOJHBIC PECYPCHI.

Conep:xkanmne o0yuenus B 9 kiiacce

BemecTBO 1 XMMHYECKAsl peaKIMsl.

Ilepuonnueckuit  3akoH. Ilepuonnyeckass cucreMa  XUMHUYECKHUX  DJIEMEHTOB
J.1. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KM, KaJIblUs U UX COCIUHEHUU B COOTBETCTBUU C
NOJIOKEHNEM 3JIeMEHTOB B [leproauyeckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMUYECKOW CBA3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH U BUJA XUMHUYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHUMN, TeHETUYECKAs
CBSA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peakilyfii Mo pa3indHbIM MpU3HaKaM (10 YUCITYy U COCTaBy
YYaCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3((eKTy, M0 HU3MEHEHHUIO CTEleHEen
OKHUCJICHHS] XUMUYECKUX AJIIEMEHTOB, IO 00pAaTUMOCTH, IO YYACTHIO KaTaau3aTtopa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUN, TEPMOXUMUYECKAE YPABHEHHS.

[TonsiTue 0 ckopocTH XUMHUYECKOU peakuuu. [loHsTHE 00 0OpPATUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOTE€HHBIX M TeTEpPOreHHBbIX peakuuax. [loHsTue o
katanuse. [loHaTMe O XuMHUYEeCKOM paBHOBeCHMH. DaKTOpHI, BIMAIOLIME HA CKOPOCTh
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUYECKOI'O PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBiienue YpaBHEHUU
OKHCJIMTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA C MCIOJB30BAHUEM METOAA JJIEKTPOHHOIO
OanaHca.

Teopust 3NEKTPOTUTUYECKON TUCCOLUALINK. DIEKTPOJIUTHI U HEANEKTPOJIUTH. KaTHOHBI,
AHUOHBI. MEXaHu3M AUCCOLUMAlMHA BEUIECTB C PA3JWYHBIMM BHJIAMU XUMHYECKOW CBA3U.
Crenens aucconuanuu. CUIbHBIE U CIa0bIe JIEKTPOIUTHI.

Peakuiuu nonHoro oomeHa. Y cinoBus NpOTeKaHUs peakliuii HOHHOTO 0OMEHa, MOJHbIE U
COKpAIlIEHHbIE HOHHBIE YpaBHEHHUS peakunil. CBOWCTBA KUCIOT, OCHOBAHUIN U COJIEH B CBETE
MPEACTaBICHUN 00 3JIEKTPOJIMTUYECKON aucconuanuu. KauecTBeHHbIE pEaKIUMU HA HOHBI.
[TonsiTHE O THAPOIU3E COJICH.



XUMUYECKUM HKCIEPUMEHT: O3HAKOMIICHHE C MOJECNISIMU KPUCTALTUYECKUX PEHIETOK
HEOPTraHUYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (IpaduTa 1 aiMasa), CJI0KHBIX BEIIECTB
(xmopuna HaTpusi), HMCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3JICUCTBUS pa3NUYHBIX (HAKTOPOB, MCCIETOBAHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, Mpolecca ITUCCOLUUALUU KHUCIOT, IIeJo4eld U coleil (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), TPOBEJACHUE OIBITOB, WIUIIOCTPUPYIOMUX TMPU3HAKU TPOTEKAHUS
peakiuii moHHOTO OoOMeHa (oOpa3oBaHHE Ocajika, BBIJCJICHHE Ta3a, oOpa3oBaHUE BOJbI),
OMBITOB, WJUTIOCTPUPYIONIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUui
(ropeHue, peakiuu pas3ioKEHUs, COSIUHEHNUS), PaClIO3HABAaHUE HEOPTaHUYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIMil HAa MOHBI, PEIIEHNUE SKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMeTaanbl 4 MX coeTMHEHHUS.

OO6miast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE
creneHu okucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHUE CBOWCTBA Ha MpUMEpe XJiopa (B3aUMOJCUCTBUE C METAJJIAMU, HEMETAJJIAMH,
menoyamu). XnopoBojgopoA. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, IOJyYEHHUE,
npumeHenue. JlelicTBue xjopa M XJIOPOBOJOpPOJa Ha OpPraHU3M dYesoBeka. Baknelme
XJIOPUBI K X HaXOXKACHUE B MPUPOJIC.

O6mas xapakrepuctuka siemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEePHbIC CTENIEHU OKUCIICHUSI.

Crpoenne u (U3MYECKHE CBOWCTBA TMPOCTBIX BEIIECTB — KHUCIOPOJa €  CEpHI.
AmoTporniHble  MOIM(UKAIIMK  KUCIOpOJa U cepbl. XUMHUYECKHE CBOWCTBA CEpHI.
CepoBoniopoj, cTtpoeHue, ¢Gu3HUECKHMe M XUMHYecKhe cBoicTBa. OKCHIBI Cephl Kak
NpeICTABUTENN KUCIOTHBIX OKCUIOB. CepHast KucnoTa, (GU3NUYEeCKUe 1 XUMUYECKHUEe CBONCTBA
(obmre Kak TpeNCTaBUTENs Kilacca KUCIOT M crneruduyeckue). XUMHUECKUE PEaKiuu,
JeKallue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4eHHs] CEpHON KUCIOTHL. [IpuMenenue.
Conu cepHOM KHCIIOTHI, Ka4eCTBEHHAsl peakiusi Ha cynbdaT-uoH. Haxoxnenue cepbl u eé
COCIMHEHUN B mpupoae. XUMHYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPelbl COCIUHCHUSIMU
cepbl (KUCIOTHBIE JOXIW, 3arpsA3HEHUE BO3AyXa M  BOJOEMOB), CIOCOOBI  €T0
IPEAOTBPALLICHHUS.

O6mas xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Ipupoie, hu3ndeckue 1 Xumudeckue cporictea. Kpyrosopor
azoTa B Mmpupoje. AMMHAK, €ro (u3Myeckue W XUMUYECKHE CBOWMCTBA, TOJIYyUYCHHE H
npumeHenue. Conmu aMMOHUS, UX (HU3WYECKHEe W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE.
KauecTBeHHas peakiiys Ha MOHBI aMMOHHUS. A30THas KHCIIOTa, €€ moaydeHue, pusndeckue u
XUMHYECKUE CBOWCTBa (0OIIMEe Kak MPEACTaBUTENs Kjacca KHUCIOT U CHelu(pUuYecKue).
Hcrnonp30BaHNE HUTPATOB M COJIGH aMMOHHS B KaueCTBE MHUHEPAJbHBIX yIOOpPEHUH.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKalollel Cpelbl COENMHEHUSIMH a30Ta (KUCIOTHBIE JOXK]IH,
3arps3HEHUE BO3AYyXa, MOYBbI U BOJOEMOB).

docdop, ammorponHbie MoaUdUKauH Gocdopa, hU3NdIecKne 1 XUMHIECKHE CBOMCTRA.
Oxkcun docdhopa (V) um dochopHas kuciaora, ¢GU3HMYECKHE M XHMHUYCCKHE CBOMCTBA,
nonyuenue. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mas xapakrepuctuka 31aeMeHTOB |V A-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepPHbIE CTEMEHH OKUCIICHUS.

VYrnepon, ainoTpornHbie MOAUGUKALIMYA, PACIPOCTPAHEHHE B MPUPOAE, PU3HUECKUE U
XUMUYeckue cpoiicTBa. Ancopouus. Kpyrosopot yriiepoaa B mpupoje. Okcuibl yriiepoja, ux
du3nyeckue U XUMUYECKUE CBOMCTBA, JIEMCTBUE HA KUBBIE OPraHU3MBbI, MOJYyYCHHUE U



NpUMEHEeHHE. DKOJOTHYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuiaoM yriepona (IV), rumoresa
100aJbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3 PeKT. YToabHas KUCIO0Ta U €€ COMU, UX
du3nUecKue U XUMHUYECKUE CBOMCTBA, MOJydeHUE U npuMeHenne. KauecTBeHHast peakuus Ha
KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINLICHHOCTU U
CEJIbCKOM XO3SHCTBE.

[lepBoHauagbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriiepoja
(MeTaH, A3TaH, STWJIEH, AallETWIEH, 9TaHOJ, TJIMIIEPUH, YKCycHas kuciota). [lpuponnbie
MCTOYHUKH YTIEBOAOPOJIOB (Yyroib, MPUPOAHBINA ra3, HeQTh), IPOAYKTHl MX MepepadbOTKH
(OeH3uH), UX posib B OBITY U MPOMBIIIUIEHHOCTH.

[TonsiTe 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KUpaX, OelKax, yrieBoJax — U UX poJiu
B )KM3HHU YeJIoBeKa. MarepuaabHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHCHUH.

Kpemnuii, ero d¢uszmyeckue u XUMHYECKHE CBOWCTBA, MOJy4YCHHUE W MPUMEHEHUE.
Coenunenusi kpeMHusi B mpupojge. OOmue mnpencraBieHus o0 okcuue kpemuusa(1V) wu
KpeMHHEeBOU KucioTe. CUITUKATHI, UX UCIIOJb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH.
Baxneiimue crpouTeabHble MaTepHUaibl: KEpaMuKa, CTEKIIO, IIEMEHT, OETOH, KeIe300€TOH.
[TpobGnembl ©GE€30MaCHOTO MCIOJIB30BAHUS CTPOUTENIBHBIX MaTE€pUaiOB B IOBCEIHEBHOMU
KU3HHU.

XUMHUYECKUN DKCIICPUMEHT: M3ydeHHe OOpas3IlOB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISSHOM KHCJIOTBI, MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJ-WOHBI M HAOJIIOJEeHUE
IPU3HAKOB WX TMPOTEKAHUS, OMBITHI, OTpa)kalolire (PU3NUECKHe U XMMHUYECKHUE CBOMCTBA
rajJjioreHOB U UX COCAMHEHUM (BO3MOXKHO MCITOJIb30BaHUE BUIEOMATEPHUATIOB), 03HAKOMIICHUE
c o0pasuaMu XJIOpHAOB (TaJOTEHHIIOB), O3HAKOMJIEHME C oOpa3naMud cepbl U €€
COCIMHEHUSAMH (BO3MOXHO HCIIOJIB30BaHUE BHJIEOMATEPHUATIOB), HAOJIOJEHUE TpoIecca
oOyriauBaHUs caxapa TOJl JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI, HU3y4YEHUE
XUMHYECKUX CBOMCTB pa30aBIeHHONW CEPHOU KUCIIOTHI, MPOBEACHNE KAaUeCTBEHHON peaKiuu
Ha cynb(daT-uoH U HaOIIOEeHNEe NMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3MYECKUMU
cBoiicTBaMu  azota, ¢ochopa U HUX CcOeAUHEHUN  (BO3MOXKHO  HCIOJIb30BAaHUE
BHJIEOMAaTeprajoB), oOpa3namMu a30THBIX B (HochOpHBIX yA0OpEeHUM, TOTydeHHe, COOUpaHue,
pacro3HaBaHUE U U3yYEHUE CBOICTB aMMHAKa, IIPOBEICHUE KAUYECTBEHHBIX pEaKlUil Ha MOH
aMmMOoHMST U ¢ocdhaT-MOH W U3Y4YEHHE NPU3HAKOB HUX MPOTEKAHMS, B3aUMOJCHCTBUE
KOHLUEHTPUPOBAHHOW  a30THOM  KHUCIOTBI C  MEOpl0  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), HM3YYCHHE MOJIeJIeH KpPUCTAUNIMUECKNX pPEmIETOK anMasza, rpadura,
dynnepeHa, O3HaAKOMJICHHE C  TPOIECCOM  aacopOImMM  PAcTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM yII€M ¥  yCTPOMCTBOM TPOTHBOTA3a, TOJy4YeHHE, COOMpaHue,
pacrio3HaBaHUE U U3YyUYEHHE CBOMCTB YIJIEKUCIIOr0 ra3a, MIPOBeICHUE KaueCTBEHHBIX peaKuii
Ha KapOOHAT YW CHJIMKAT-MOHBI M W3YYCHUE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIIMKATHOW MPOMBILIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«BaxkHee HEMETAIUTBI U KX COCTMHEHUSI.

MeTausibl U UX COeITMHEHMUSI.

OOmasi XapakTEepUCTUKA XHMMHUYECKUX DJIEMEHTOB — METa/JIOB HAa OCHOBAaHUM HX
nojoxxenusa B llepuommueckor cucreme xumuueckux sneMeHToB J[[.M. MenneneeBa wu
ctpoenusi aroMoB. CTpoeHne MeTalioB. Meraminueckass CBsi3b M METaJIMYecKas
KPHUCTAJUIMYECKasd PEIIETKA. DIEKTPOXUMUYECKUN Pl HANIPSHKECHUN MeTAIUTOB. Pu3nyeckue
U XMMHUYECKHE CBOMCTBAa MeTayuioB. OOIue crmocoObl moiydeHus MeTauioB. [loHaTue o
KOPPO3UHU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl (CTajlb, YyTYH,
JIOPATIIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.



[lenounble MeTaiUIbL: TTON0XKEHNE B [leproaMdecKoil CHCTEME XUMHYECKUX JIEMEHTOB
J.W. MenneneeBa, CTpOCHHE HX aTOMOB, HaxOXJIeHuUe B Ipupone. Dusuueckue u
XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanusi). OKCUABbI U TUIPOKCUJIBI HATPUS U
kanus. [[puymMeHeHne meaoYHbIX METAIIIOB U UX COCTMHEHUM.

[IlesiouHO3EMENBHBIE METAJIBI MarHUii W KajapLMi: mosiokeHue B Ilepuonnueckoi
cucteMe xumMuueckux aneMmeHToB .M. MenzaeneeBa, cTpoeHHE UX aTOMOB, HAXOXKICHUE B
npupoje. Pusnyeckre 1 XMUMUUIECKUE CBOMCTBA MAarHUs U KajblUsa. BaxxHenune coe JMHEHUs
KaJIbLUS (OKCU, TUAPOKCHU, cOJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHui: mnonoxeHue B llepuogmueckoil cuUCTEME XUMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa, CTpOCHUE aTOMa, HaXOXKIACHUE B Ipupoac. Pu3nyeckue U XUMUYECKUE
cBoMcTBa amroMuHMsI. AMDOTEpHBbIE CBOMCTBA OKCUJIA U TUPOKCUIA ATIOMUHUSI.

Kenezo: mnonoxenne B Ilepponnyeckoil cucreMe XUMHYECKHX  DJIEMEHTOB
JI.. MenneneeBa, CTpOCHUE aTOMa, HaXOXIACHUE B Ipupoac. Pu3nyeckue U XUMHUYECKUe
cBoMcTBa xene3a. Okcuabl, TUAPOKCUALI U conu conn xenesa (1) u xxenesa (I11), ux cocras,
CBOMCTBA U MOJy4YECHUE.

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHWE C o0pasllaMu METaJJIOB U CIUIABOB, UX
(bU3MYECKUMH CBOMCTBaMH, H3Y4YCHHE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbIUS U
HATpHUsSl C BOJOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEpPHAIOB), MCCIIEIOBAaHUE CBOWUCTB
KECTKOW BOJIBI, TIpoIlecCa TOPEHHS XKejle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), MPU3HAKOB MPOTEKAHUS KauyeCTBEHHBIX pPEAKIMA Ha HOHBI (MarHus,
KaJbLIMs, allfoMUHUs, IuHKa, xKeesa (I1) u xenesa (1), mequ (1), HabnroneHuen onucanue
IPOIIECCOB OKpalllMBaHUSl IUJJaMEHU HWOHAMHU HATpHsl, Kalusig M Kaiblus (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB), HCCIEIOBaHWEe aM(OTEPHBIX CBOWCTB THAPOKCH]IA
AJFOMUHUS U TUAPOKCH/IA INHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BakHenmue
METAJUIbl U UX COCUHEHUS.

XUMHA U OKPYXKAKILAA Cpeaa.

BemecTBa n Matepualibl B HOBCEHEBHOM )KU3HU YeI0BEKa. be3onacHoe nenoib30BaHue
BEIIECTB U XUMHMUYECKHX peakiuil B ObITy. I[lepBas moMomip mpu XUMHUYECKUX OXKOrax u
OTPABJICHUSX.

XHWMHUYECKOE  3arps3HEHHE  OKpyXKarolled cpeabl  (mpeaenpHas — AOMyCTUMas
KoHI1eHTparus Bemiects (manee — [1JK). Pons xumun B penieHun 3KOJIOTHIECKUX TTPOOIIEM.

XVWMHUYECKH HKCIIEPUMEHT: HW3y4deHHue oO0Opa3llioB MaTepuasoB (CTEKJIO, CIUIABBI
METAJIJIOB, IOJIUMEPHBIE MATEPUAIIbI).

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHbIX CBA3EH MPHU U3YYCHUHN XUMUH B 9 Kilacce OCYLIECTBIISIETCS
yepe3 HCIOJNb30BaHUE KaK OOIUX ECTECTBEHHO-HAYYHBIX TOHATHUN, TaK W TIOHSTHIA,
SBJISFOIIUXCS CUCTEMHBIMU JIJIS1 OTJAEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIE MOHSTHSA: HAay4yHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOpPHS,
aHanW3, CHUHTE3, KiIaccupukamus, TMEePUOANYHOCTh, HAONIOJCHHWE, OKCIEPHUMEHT,
MOJICIUPOBAHUE, W3MEPEHUE, MOJeINb, SBICHUE, NAPHUKOBBIA dS(PQEeKT, TEeXHOIOTHs,
MaTepUabl.

®usuka: marepusi, aToM, DOJIECKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIWJ, W3O0TOIbI,
PaIHOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsl, NPOBOJHUKH, IOJYNPOBOJHUKH,
TUAIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIlleCTBa, ra3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKasl PEIIETKa, CIUIaBbl, (PU3MYECKUE BEIMYMHBI,
€IMHHUIBl U3MEPEHHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE311bI, COIHIE.



buonorus: ¢ortocuntes, apixanue, ouocdepa, IKocUcTeMa, MUHEPAIIbHBIE YIOOpEHUS,
MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTaTEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJbI, IOJE3HbIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

I[lnanupyembie pe3yjbTaThbl OCBOEHUSI IPOrPAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'0 00111€er0 00pa30BaHMs

N3yyenue XuMuUM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHHs HamNpaBlIEHO Ha
JTOCTIKEHUE O0YYalOMUMHUCS JTHYHOCTHBIX, METAMPEAMETHBIX W TPEIMETHBIX PE3yJbTaTOB
OCBOCHUS Y4EOHOTO IIpeIMETA.

JIMYHOCTHBIC pEe3yJabTaThl OCBOCHUS TMPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMS
JOCTUTAIOTCS B X0J1¢ O0YYCHHUS XUMHH B €IMHCTBE yUSOHOU U BOCITUTATEILHOM ACATCIBHOCTH
B COOTBETCTBHH C TPAJAWIIMOHHBIMH POCCHHUCKUMHU COIMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMH IICHHOCTSMH, MIPUHATHIMHU B OOIIECTBE MTPABUIIAMH M HOPMaMH MTOBEACHUS U
CrOCOOCTBYIOT MIPOIlECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIU3AIIUUA O0yJarOITUXCS.

JIMYHOCTHBIC PE3YJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYANOIIHUXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIINI U PACIIUPEHUE OIBITA JACATCIBHOCTH Ha e€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTUYECKOTrOo BOCIIUTAHUSA:

IICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJBTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACJICIMIO, TIOHUMAHHUS 3HAYCHUS XHMHUYECKON HAyKH B JKU3HU COBPEMEHHOTO
oO1ecTBa, COCOOHOCTH BIIaJIETh IOCTOBEPHON MH(OpMaIHeit 0 IepeaOBhIX TOCTUKEHUIX U
OTKPBITHSX MUPOBOM M OTEUECTBEHHON XMMHUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) TpaskJaHCKOTO BOCITUTAHUSI:

IPEACTaBICHUS O COIMAIBHBIX HOpMaxX M IMPaBWIAX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE,  KOMMYHHUKAaTHBHOM  KOMIIETCHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOM,
y4eOHO-UCCIEIOBATEIILCKOM, TBOPUECKONM W JPYrUX BHJAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW ACSATEILHOCTH MPU BHITIOJIHECHUH YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBITIOJTHECHUHW XHUMHUYECKHX OKCIEPUMEHTOB, CO3JIaHUM YYEOHBIX IPOCKTOB,
CTpEeMJICHUS K B3aWMMONOHMMAHHUIO M B3aUMOIIOMOINM B IIpolecce JTOH y4deOHOM
NESATeIIbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IOBEJCHHE W IOCTYIKH CBOUX TOBApHIICH C
MTO3HUIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMSI TIOCIICICTBUI ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PCHUYCCKUX MPEJCTABICHUH O BEIMIECTBE W XHMHYCCKOH peaKIuw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M COCTABJISIOMIUX OCHOBY JIJIS
MMOHUMAHMS CYIIHOCTH HAay4YHOM KapTHHBI MHUpa, TMPEJACTAaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS ITPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C MPUPOTHOU CPEIOH, O POIIH
XMMUH B MIO3HAHWH 3THX 3aKOHOMEPHOCTEH;

MMO3HABATEILHBIX MOTHBOB, HAIlPABIICHHBIX Ha ITOJIYyYCHHE HOBBIX 3HAHUW 110 XUMUH,
HEOOXOIUMBIX JIIT O0OBSICHEHHUS HA0JII0/1aeMBbIX IIPOIICCCOB U SBIICHHM;

IMO3HABATEILHOM, HHPOPMAITMOHHON W YUTATEIBCKOW KYIbTYpPHI, B TOM YHCJIC HaBBIKOB
CaMOCTOSITEILHON PabOTHI C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMHU
TeXHUYECKUMU CPECTBAMH MH(OPMAITMOHHBIX TEXHOJOTHH;



MHTEpeca K 00YYEHUIO U MO3HAHUIO, JTH0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, NPOEKTHOM M HCCIEAOBATENBCKONW JESITENIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIEHHOCTH U YPOBHsI OOYyY€HHUSI B TaJIbHEHIIEM;

4) hopMHUpPOBAHUS KYJIbTYPBI 3J0POBbS:

OCO3HAHMSI UEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3/0pPOBbIA 00pa3 KU3HU, OCO3HAHUS MOCIEJACTBUN M HENPUSATUS BPEIHBIX
MPUBBIUEK (YHOTPEOJICHHS aJIKOroJisl, HAPKOTHUKOB, KYpEeHHsI), HEOOXOAUMOCTU COOJIIOIEHUS
npaBuil 0€30MaCHOCTH MPHU OOpalllEeHUH ¢ XMMHYECKUMHU BEIIECTBAMU B OBITY M peanbHOU
KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

MHTepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQPECCUil U TpyAa pa3inyHOr0 poJia, yBaKEHUE
K TpyAy M pe3ylbTaraMm TPYJOBOM NeATEIbHOCTH, B TOM YMCIE Ha OCHOBE MPUMEHEHUS
OPEeIMETHbIX 3HAaHUU 1O XUMHUH, OCO3HAHHOI'O BbIOOpAa HWHIAMBUAYAIBbHON TpPaeKTOPUU
OPOJOJKEHUSI 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K XHMMUH,
OOLIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH, yCemHON NpodhecCuOHANBHON AESTENbHOCTU U
pa3BUTHs HEOOXOJUMBIX YMEHUM, TOTOBHOCTb aJIallTUPOBATHCS B MPO(PECCHOHATBLHOM Cpelie;

6) 9KOJIOTUYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKHU 11€JIECO00pAa3HOr0 OTHOIICHHUS K MPUPOJAE KaK MCTOYHHUKY >KU3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUS [IEHHOCTH 3J0pPOBOro U 0e30MacHoro oopasa
KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY M TCUXHUYECKOMY
3]10pPOBbIO, OCO3HAHUS IEHHOCTH COOJIIOICHUSI TPaBUJI 0€30MMaCHOT0 MOBECHUS TPHU padboTe C
BELIECTBAMU, a TAKXKE B CUTYalUAX, YTPOKAIOIIMX 3J0POBBIO U JKU3HU JIFOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJydaeMble NMPHU HW3YYEHUU XUMHHM, AJI1 PELIEHUs
3a/1a4, CBA3aHHBIX C OKPYXKalOLIEH IPUPOJHOM CPeIOM, MOBBIIIECHNS YPOBHS 3KOJIOTHYECKON
KyJIbTYpbl, OCO3HaHHUS TJ00AJIBHOTO XapakTepa SKOJIOIMYECKUX MpoOJeM U MyTed ux
pELIeHNs IOCPEACTBOM METOJ0OB XUMHH;

HKOJIOTMYECKOT0 MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATBCS MM B II03HABaTEJIbHOI,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl. B cocTaBe MeTanpeIMETHBIX pPe3yJbTaTOB BBIACISIOT
3HaYuMble i1 (OpMHpPOBAHMS MHUPOBO33PEHMsI OOILEHAYYHBIE MOHATHUS (3aKOH, TEOpHS,
OpUHIUI, TUNOTe3a, (aKkT, cucrema, IMpPoOLEecC, 3SKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITpeIMETax 1 MO3BOJISIOT Ha OCHOBE 3HAHUI
U3 3TUX NPeaMeTOB (pOPMHUPOBAThH MPEACTABICHUE O LEJIOCTHON HAyYHOW KapTHHE MHpa, U
yYHHUBEpCalIbHbIE yueOHbIC NEeHCTBUS (II03HABATENbHbIC, KOMMYHUKATUBHBIE, PEryISTUBHbBIE),
KOTOpBbIE 00ecneurnBaoT (HOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOATEILHOMY IIJIAHUPOBAHUIO U
OCYILIECTBICHUIO Yy4eOHOW JedaTeIbHOCTH. MeTanpeaMeTHbIe pe3yJabTaThl OCBOCHHUS
o0Opa3oBaTeapbHOW MpPOrpaMMbl [0 XHMHU OTPaKalOT OBJAJEHUE YHUBEPCAIbHBIMU
MTO3HABATEIBHBIMU JCHCTBUSMH, B TOM YHUCJIE:

1) 6a30BbIC JTIOTHYECKUE JCHCTBUS

YMEHHUE HCMOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS IPU OCBOECHUM 3HAHWM:
packppIBaTh CMBICI XUMHUYECKHX MOHATHH (BBIIEIATh HX XapAaKTEpHbIE NPHU3HAKH,
yCTaHaBIMBaTh B3aUMOCBS3b C JAPYTMMHM TOHATHUAMM), HCIOJNb30BaTh MOHATUSA IS
OOBSCHEHHsI OTAENIbHBIX (AKTOB W SBJICHUH, BBIOMpPATh OCHOBAaHHUA M KPUTEPUU IS
KJaccu(UKauuyu XUMHYECKMX BEHNIECTB W XMMHMUYECKMX pPEaKUuid, YCTaHaBJIUBATh
[IPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXIY OOBEKTaMU M3YYEHHs, CTPOUTH JIOTMYECKUE
paccyxieHusi (MHAYKTHBHBIE, JEOYKTHBHBIE, [0 aHAJIOIMH), IPOBOJUTH BBIBOJABI U
3AKJTFOYECHUS;



YMEHHUE MPUMEHSThH B TIPOIIECCE TIO3HAHUS MOHATHUS (ITPEAMETHBIC M METANPEAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XUMHH, MPEOOPa30BhIBATH MIMPOKO
MIPUMEHSEMBIC B XUMUH MOJICTHHBIC TIPEICTABIICHUS — XUMUICCKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKass (opmMynra ©  ypaBHEHHE XUMHUYECKOHM pEakIuu — TpUd  PEIICHUH
y4e0HO-TI03HABATEIBHBIX 3a7a4, C y4ETOM ITHUX MOJICILHBIX MPEICTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYMICCTBEHHBIE MTPU3HAKN U3Y9aeMbIX 00bEKTOB — XUMHUUYECKHUX BEIIECTB H
XUMHYECKUX PEAKIIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CICACTBEHHBIC CBSI3H
Y IPOTUBOPEUHS B H3yIaeMbIX MPOIECCax U SBICHUIX;

2) 6a30BBIC HCCEI0BATEIHCKUE JEUCTBHUS:

yYMEHHUE HUCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KA4eCTBE OCHOBBI JUIA (DOPMHUPOBAHUS THIOTE3bl 1O TPOBEPKE MPABHUIHBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

NPHOOPETCHHUE OIBITA M0 TUIAHWPOBAHUIO, OPTaHU3alMH M MPOBEICHUIO YICHHYCCKUX
AKCIEPUMEHTOB: YMEHHUE HAOJI0IaTh 32 X0JI0M Mpoliecca, CaMOCTOSTEILHO TPOTHO3UPOBATh
ero pesynabtar, GopMmyJIupoBaTh OOOOIIEHHS M BBIBOJLI IO pe3yibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMSI, COCTABIIATH OTUET O MPOJICIaHHON paboTe;

3) pabora ¢ uapopmaIuen:

yYMCHHE BBIOMPATh, aHAJIM3UPOBATh W WHTEPIPETHPOBATH HMH(DOPMAIIUIO PA3ITHUHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS, MTOJYyYaCMYI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
auTepaTypa XUMHUYECKOTO COJIepXkKaHHUsA, CIpPaBOYHBIE MOCOOuUs, pecypchl HHTepHeTta),
KPUTHYECKH OIICHHBATh IPOTHBOPCUYHUBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3JIMUHbIe METO/IbI U 3aIIPOCHI MPH MOKCKE U 0TOOpe nHpOpMAITUU
¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMUMBIX JJISl BHIIOJHEHUS YUeOHBIX U MTO3HABATEIbHBIX
3aJ1a4  ONpEACIEHHOTO THUIA, TMPUOOPETeHHE OmNbiTa B OOJACTH  HCIOJIB30BaHUS
UH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~TE€XHOJIOTUH, OBJIAJICHUE KYJIbTypOH aKTHUBHOTO
UCITOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSATEIILHO BHIOMPATh ONTHUMAJIBHYIO
dbopmy mpeacTaBieHus WHPOPMAIIMU U WIUTIOCTPUPOBATH PEIIacMblie 3aa4 HECIOKHBIMHU
cXeMaMu, JuarpaMMaMu, IpyruMu hopMaMu rpad)uKy U UX KOMOWHAIIUSIMU;

yYMEHHE HCIIOJb30BaTh W aHAJIM3UPOBATh B IpoIlecce y4eOHOM M MCCIIeIOBATEIbCKOM
NEATeTbHOCTH HWH(OpMaNMio O BIMSHUU IPOMBIIIJIEHHOCTH, CEIbCKOIO0 XO3SHCTBA U
TpaHCIIOPTa Ha COCTOSTHUE OKPY’KaroIel MPUPOTHOU CPEJIbL;

Y  oOywaromerocs  Oyayr  chopMHpOBaHBI  CICAYIOIIME  YHUBEPCAJIbHBIC
KOMMYHUKATHBHBIC JICHCTBUS:

YMEHHE 3aJlaBaTh BOINPOCHI (B XOJ€ Juasora W (Wiau) AJUCKYCCHHM) IO CYUIECTBY
oOcyx/aeMoil TeMbl, (OPMYJIHPOBATH CBOHM TMPEHJIOKECHHUS OTHOCHTEIHHO BBITOTHEHUS
NPEIOKEHHOW 3a/1a4u;

MpPUOOPETEHHE ONbITa TMPE3CHTAIlMH  PE3yJbTAaTOB  BBHINIOJHEHUS XUMHUYECKOTO
JKCIepruMeHTa (JIabOpaTOPHOIO OIMbITA, JJAOOPATOPHOU PabOTHI MO UCCIEAOBAHUIO CBOMCTB
BEILIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMU TIO3HABATEIBHOU W
MCCJIeI0BATEILCKON JACATEIPHOCTH TPU PEIICHUH BO3HUKAIONINX MPOOJIeM Ha OCHOBE yuéTa
o0IUX MHTEPECOB M COTJIACOBAHUS MO3UIHKA (0OCYXIEHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE
MITYPMBD», KOOPJAWHAIMS COBMECTHBIX JACHCTBHUI, OMpEICICHUE KPHUTEPUEB IO OICHKE
Ka4yeCTBA BHITIOJIHEHHON pabOTHI U APYTHUE);

VY obyuaromierocss 0ynyT coOpMHpOBaHBI CIEAYIOIIHME YHUBEPCAIbHBIC PETYJISTHBHBIC
JICUCTBUA:



YMEHHE  CaMOCTOSITEJIBHO  ONpENeisATh  LEIu  JIESITENbHOCTH,  IIJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH U MNpU HEOOXOAUMOCTH KOPPEKTHUPOBATH  CBOIO
NeSATENbHOCTh, BBIOMpaTh HaumbOonee 3(PPEKTUBHbIE CMOCOOBI pEHIeHUs YYEeOHBIX H
MO3HABATENBHBIX 33/1a4, CAMOCTOSITENIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIN
QITOPUTM JI€UCTBUI NPHU BBINOJHEHUHU 3aJaHUl ¢ y4E€TOM IOJY4YEHUs HOBBIX 3HAHHMH 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUSX, OICHUBATH COOTBETCTBUE MOJYYEHHOTO
pe3yybTaTa 3asBJICHHOMN LIENIH;

YMEHHE UCTI0JIb30BaTh U AHATU3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUU 3aJaHUIA.

[IpenmeTHBIE pe3yJIbTaThl OCBOCHMS MPOrpaMMbl MO XUMHUHU HA YPOBHE OCHOBHOTIO
o01iero oOpa3oBaHus.

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTENBbHOTO COJIEpKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueil MporpaMMol, BBIJIEISIOT: OCBOCHHBIE
oOydJarolmuUMHCsl Hay4HbIC 3HAHUS, YMEHHUS W CHOCOOBI JEUCTBUM, crienu(puUecKue s
npeaAMETHON 00JacTu «XUMUS», BUJBI JCITEILHOCTH MO MOJYYCHUI0 HOBOTO 3HAHUSA, €ro
UHTEpIpeTalliy, MPeoOpa30BaHUI0 M NPUMEHEHHIO B PA3JUYHBIX Y4YE€OHBIX U HOBBIX
CUTYyalUSIX.

K xonny o0yuenusi B 8 kiiacce y odyuarwmerocsi 0yay copmMupoBaHbl CleAyIOLIHE
npeJAMeTHbIE Pe3yJbTAThl 10 XUMHUMN:

PacKphIBaTh CMBIC OCHOBHBIX XMMHMUYECKUX MOHSITUM: aToOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOJHAS U HEOJAHOPOIHA),
BaJICHTHOCTbh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi J10JIs XUMHUUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIAPHBIN 00BEM,
OKCHJl, KHCIIOTa, OCHOBAaHHUE, COJIb, DJJIEKTPOOTPUUATEIBbHOCTh, CTEIEHb OKHUCJIEHUS,
XUMHYECKasi peakius, KilacCcupukanus peakuuid: peaklud COSJUHEHUs, pPeaKiuu
Pa3NOKEHUs, PEAKIIUU 3aMelIeHUs, peakuu 0OMeHa, PK30- U SHIOTEPMUUYECKUE PEaKIUH,
TEIUIOBOM 3 PeKT peakuuu, sAPO aToma, IIEKTPOHHBIM CIIONH aTroma, aTOMHas OpOUTalb,
paguyc aToma, XMMHUYECKasi CBS3b, MOJSpPHAs U HENOJSpHAs KOBAJIECHTHAs CBSI3b, MOHHAs
CBS3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBast 10J1s BelllecTBa (IIPOLIEHTHAs! KOHLIEHTPAIusl)
B PacTBODE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MMOHATHI W NPUMEHSATH 3TH
HNOHSTUS NPU ONMCAHUM BEUIECTB U UX MPEBPALCHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBleHUs (OPMYNT BEHIECTB H
YPaBHEHUW XUMUYECKUX PEAKIUN;

OTIPEJICNSITh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCJAMHECHHSX, CTEIMCHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCAUHEHUSAX, MPUHAMICKHOCTh BEIIECTB K
OTIpeICIEHHOMY KJIacCy COeAMHEHMH 10 (popmyiaM, BUJ XUMHUYECKOU CBsI3U (KOBaJICHTHAS U
MOHHAsA) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbica Ilepumoguueckoro 3akona J[.M. MeHaeneeBa: JeMOHCTPUPOBATH
MMOHHUMAHUE TEPUOANYECKOM 3aBUCMMOCTH CBOMCTB XHMHWYECKHMX JJEMEHTOB OT WX
nonoxxenus B [lepuoanyeckoit cucreme, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs], 3aKOHAa ABOTraJpo, OMMCHIBATh U XapaKTEPU30BATh
Tabnuunyto Gopmy [lepuoanueckoi CUCTEMbI XUMHYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHSITUS
«rnaBHas noarpynna (A-rpynmna)» u «nodounas noarpymnmna (b-rpynmna)y», mansie u 00abIINE
MEePUO/bl, COOTHOCUTH 00O3HAUEHUs, KOTOpble uMelTcs B Tabnuie «llepuoanueckas
cucrema xuMmudeckux sneMeHToB /[[.M. MeHneneeBa» ¢ UYHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A/ipa, O0IIee YHUCIO SIEKTPOHOB
U pacrpeiesieHUue uX Mo 3JIEKTPOHHBIM CIO0SIM);



KJIacCU(UIIUPOBATH XUMHUUECKUE AJIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCITY U COCTaBY YYaCTBYIOUIUX B PEAKIMH BEILIECTB, 110 TEIUIOBOMY 3P EKTY);

XapakTepu3oBaTh (OMHUCHIBATh) OOIME XUMHUUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEP K 1asi OMMCAHKUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
J0JIF0 XMMHUYECKOr0 3JIEMEHTa MO (OpMyJie COEIMHEHHS, MAcCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

NPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHONW ACATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHUE, 00o00111eH1E, CUCTEMaTH3aLHUIO, KJIacCU(UKAIHUIO, BBISIBJICHUE
MPUYUHHO-CIICICTBEHHBIX CBS3€H — /ISl U3YUYEHHUS CBOMCTB BEIIECTB U XUMUUECKUX PEAKIUH,
€CTEeCTBEHHO-HAYUYHbIE METOJbl TO3HAHUSI — HAOJIOJICHUE, W3MEPEHHE, MOJICIUPOBAHUE,
AKCTIIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

cleloBaTh TMpaBWIaM TIOJIb30BaHMS XHUMHYECKOM TMOCYAOM U  J1abopaTOpHBIM
o0opy/loBaHMEM, a TaKXke NpaBuiaM oOOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUUYECKHX OIBITOB IO TOJYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEHIECTB (BOAOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHON MAacCOBOW JO0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBIO
UHIUKATOPOB (JTakMyc, heHodTanienH, METUIIOPAHXK U JIPyTHe).

K xoHny o0yuenusi B 9 kiacce y odyuawmerocsi 0yay copmMupoBaHbl CleayIOLIHE
NpeaIMeTHbIe Pe3yJibTaThl 10 XUMHH:

PAcKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSITHUN: XUMHUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTUOH, aHHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKasl peaklns, XUMUYECKas CBA3b,
TEIIOBOM 3 dekT peakuu, MOIb, MOJSPHBIA O00BEM, PACTBOpP, DJICKTPOIHUTHI,
HERJIEKTPOJIUTHI, IJIEKTPOTUTHUECKAS TUCCOIMAIUS, PEAKIIMK HOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, oOpaTuMbIe u HEOOpaTHMBbIC peaKIyu,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINHU, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCJIEHUE U
BOCCTaHOBJICHHE, aJJIOTPOIHsi, aM(OTEPHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJUIMYECKAsi), KpUCTAINIMYECKass pelI€TKa, KOPpPO3Usl METAJUIOB, CIUIaBbl, CKOpPOCTH
XUMHWYECKOU peakIuu, peiesibHO JomyctumMas konnenrpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYECKUX MOHITHH M MPUMEHSTHITH
MOHATHS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHMUII;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBleHHUs (OPMYNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTb U CTENIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COECIMHEHHM MO
dbopMymam, BUJ XUMHUYECKOW CBsI3W (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B
HEOPTaHWYECKUX COCAMHEHUSIX, 3apsA/l MOHA MO XUMHUYECKOH (Qopmyle, XapakTep Cpeasl B
BOJHBIX pPAcTBOpaX HEOPTraHUYECKUX COCIUHEHUH, THUI KPUCTAIUIMYECKOU PpPEIIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [[.M11. Menaeneesa u 1eMOHCTPUPOBATH €TO
MMOHMMAaHKE: ONMUCHIBATH U XapakTepu3oBaTh Tabiuunyo ¢opmy [lepuoauyeckoit cucTeMbl
XUMUYECKUX DBJEMEHTOB: pa3jiuyaTh MOHATUSA «IJIaBHasg mnoarpymnmna (A-rpymnmna)» u



«moboyHas noarpymnmna (b-rpynmna)», Mansie U 00IbIINE NEPUOJIbI, COOTHOCUTH 0003HAYEHUS,
KOTOpbIE UMEIOTCS B MEPUOIUYECKON TabJIULE, C YACIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsanx sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripefielieHue HMX IO JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH B Mpe/esax MajblX NePUOAOB U IIaBHBIX
MOATPYIII ¢ YYETOM CTPOEHUS UX AaTOMOB;

KJIacCU(UIIMPOBATh XMMHUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakuuu (1Mo YMCIy U COCTaBY YYAaCTBYIOIIMX B PEaKIMH BELIECTB, MO TEMIOBOMY 3 (PeKTy,
10 U3MEHEHHUIO CTETIEHENW OKUCIEHUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME M CHEHUPUUYECKUE XUMUYECKHE CBOMCTBa
IOPOCTBIX M CIOXKHBIX BEIECTB, MOJATBEPXkKIas ONUCAHWE NPUMEpPAMU MOJIEKYJSPHBIX M
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

COCTABJIATh YPABHEHUS BJIECKTPOJIUTUYECKON AUCCOLMALIMU KUCIOT, LIECJIOYEN U COJIEH,
NOJIHBIE M COKpAIll€HHbIE YpaBHEHMsI PEAKUUH HMOHHOro OOMEHa, YpaBHEHUS pEakKlUid,
NOJTBEPKAAIONINX CYIIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKAY BEIIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEACTBOM
COCTAaBJICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

POrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTHU
NPOTEKAHMSI XUMUUYECKUX MPEBPAILICHU B Pa3JIMYHBIX YCIOBUSAX;

BBIUUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEeMEHTa MO (opMylie COEIUWHEHHUs, MAacCOBYIO JIOJIO BEIIeCTBa B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHNUIO XUMUYECKON PEAKIINY;

coOnoaTh TMpaBWia TOJb30BAHHUS XMMHUYECKOHW TMOCYyAOW U J1abopaTOPHBIM
o0opyaoBaHMEM, a TakkKe IpaBHiia OOpalleHus C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XWMUYECKHX OMBITOB MO MOJTYYEHHIO U
coOupaHuIio ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOrOo rasa);

IPOBOJIUTh PEAKUUHU, MOJATBEPKIAIOIINE KAUECTBEHHBIN COCTaB PAa3JIMUHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOPHAOPOMHUII-, HOIUI-, KapOoHaT-, docdar-, cHUIMKaT-,
cynbdar-, TUIPOKCHA-UOHBI, KAaTHOHBI AaMMOHHS M HWOHBl HM3YYCHHBIX METAJIJIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JIEATEIbHOCTH — AaHAJIW3 U CHHTE3,
CpaBHEHHE, 0000UIEHUE, CUCTEMATHU3AIUIO, BBISIBICHUE NMPUYMHHO-CIIEICTBEHHBIX CBS3EH —
JUISL U3yYEHUsI CBOWMCTB BELIECTB M XMMHMYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbBIE METOJIbI
NO3HaHUsI — HaAONIOJEHUEe, W3MEPEHUE, MOJECIUPOBAHNE, HKCHEPUMEHT (peanbHbIl U
MBICJICHHBIH).

TemaTnueckoe NJIaHMpoOBaHUe Y4eOHOIr0 MpeaMeTa « XUMHM D)
(0azoBbIl yPOBEHD)

Temamuuecxoe nianuposarue gvicmpoero no cooepascaruro POII OO0 u sHecervl noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (edepanbHOl 00pa3zo8ameibHOl NPpocpamme 0CHOBHO2O
0bwe20 0bpazoeanusl.

Pacnpenenenne 94acoB B TEMAaTHYECKOM IUIAHHUPOBAHMHM II0 KaXJIOW TeMe Oyner
IIPOMKMCAaHO HAa Hayajgo y4eOHOro roja yIuTeleM-TIPEAMETHUKOM B «padodeil mporpamMmme
yUMTeJIs» Ha OCHOBAHUH PACTIPEICIEHHBIX YacOB 110 y4eOHOMY IUTaHy Ha TeKYIIHHA YICOHBIH
TOJI.



CtpykTypa TEeMaTHYECKOro IJIAHUPOBAHHUS pabouyeld MporpaMMbl B COOTBETCTBHUE C

®I'OC OOO (nyHkT 32.1) BKIIIOYAET B ce0s CIAEAYIONINE CTPYKTYPHbIE KOMITOHEHTHI:

No Tema KonuuecTBo O(1D)OP
/1 JacoB,
OTBOJUMBIX Ha
OCBOCHUE
KaXJ0OM TEMbI
1. 8 Kiacc Yacwvi na xasxcoyro Kaorcowui

155.3.1. TlepBoHayaIbHBIC memy yuumenw-
XUMHYCCKUE TTOHSITHS. pacnpeoensaiomcs| npeoMemHuux 8

[Ipenmer xumuu. Ponb XuMmuM B  yuumenem- ceoelti pabouell
PKU3HU 4YeJIOBEKa. XUMHUSI B CUCTEME| HPEOMEMHUKOM 8|  Npocpamme
HayK. Tena u BemecTBa. DuU3NUECKUE| 3a8uUCUMOCU OM |  VKA3bleaem 8
CBOMCTBa  BEIECTB.  ArperatHoe| Hacpy3Ku no O0anHoOM pazoene
cocTostHue BemiecTB. lloHsiTue O yuebHOMY nAaHY 803MOJICHOE
METOJaX TMO3HAHUS B XUMUU. YHUCTBIE| Ha meKkywuil UCNOIb308aHUe
BemectBa U cMmecu.  CriocoOwl| yuebHbili 200 6 yuebHo-
pa3/IeICHHs] CMECEH. pabouetl MemooUYecKux

ATOMBI U MOJEKYJIbl. XUMHUECKUE|  npocpamme mMamepuanos
piieMeHTBl. CHUMBOJBI  XMMHYECKHUX yuumens (My1omumeOutinbl
pieMeHTOB. lIpocThie ©  CIIOXHBIC e npozpammbi,
BEIIIECTRA. ATOMHO-MOJIEKYJISIPHOE 91eKMPOHHbIE
yUCHHE. VUeOHUKU U

XuMuueckast dbopmymna. 3A0aYHUKU,
BaneHTHOCTh aTOMOB XMMHYECKHX 91eKMPOHHbIE
AIEMEHTOB.  3aKOH  IOCTOSIHCTBA oubnuomexu,
coctaBa BemecTB. OTHOcUTETbHAS BUPMYAIbHBLE
aToMHast ~ Macca.  OTHocuTenbHas nabopamopuu,
MOJIEKYJIsipHas Macca. MaccoBas 1oiis ueposwie
XUMHYECKOTO JIEMEHTA B COCTMHEHUH. npocpammol,

KommuecTBo BEIIIECCTBA. Moisb. KOJLIeKYyuu
MonspHas  macca.  B3anmocss3b yugposwix
KOJIMYeCTBa,  MacChl WU YHUCHQ 00pazo06amenbHbIX
CTPYKTYPHBIX  €IUHHUI[  BEIIECTBA. pecypcos)
Pacu€tel Mo ¢opMynaMm XUMHYECKUX UCNONIL3YeMbIMU
COCIMHECHU. o151 00yueHus u

duznueckue u XUMHUYECKUE 80CNUMAHUSL
SIBIICHUS. XWMHUYECKash peakuus U e PA3NUUHBIX 2PYNN
MPU3HAKUA. 3aKOH COXPAHEHUsSI MAacCChI nonv3zogamelel,
BEIIECTB. XWMHUYECKHE YypPAaBHCHHS. npeocmasieHHbiM

Knaccudukaiys XuMHUUIECKUX PEeaKIIui

(coenuHeHwus, pa3ioKeHus,
3aMelleHus, OOMeHa).
XUMHYECKUI SKCHEPUMEHT:

3HAKOMCTBO C XHMHYECKOW MOCYJION,
MpaBUjiaMi pabOThl B J1a0OpaTOPUU U

puéMamMu oOpalieHust C

U 8 2JIeKMPOHHOM
(yugpposom) suoe
U peanusyiouumu
oudaxmuyeckue
B03MOIHCHOCNU
UKT,

coodeporcarue




mabopaTOPHBIM 000pyZOBaHUEM,
M3yuyeHUE W omnucaHue (U3NYECKUX
CBOICTB 00pa3lOB HEOPraHUYECKHUX
BELECTB, HaOMoeHne (U3UUECKUX|
(maBneHue BOCKa, TasiHUE JIbja,
pacTUpaHue caxapa B CTyIKE, KUIIEHHUE
M KOHJICHCAIIMSI BOJABI) U XUMHYCCKUX|
(ropeHne  cBeuM,  MPOKaJIMBaHUE
MEIHOW IPOBOJIOKH, B3aUMOJIEUCTBUE
Mella ¢ KHUCJIOTOM)  SIBJIGHUM,
HAO0JII0/ICHUE U ONHCAaHWe MPU3HAKOB
MPOTCKAHUSI XUMHUYECKUX Ppeakiui
(pasnokeHue caxapa, B3auMOJECHCTBIE
CEpPHOM KHUCIIOTBHI C XJOPUIOM Oapus,
pasnoxenue runpokcuna meau (1) mpu
HarpeBaHUM, B3aUMOJICUCTBHE KEJe3a
c pactBopoM coau meau (1), usyuenue
criocoO00OB  pazzeneHust cMmeced (¢
MOMOIIbI0O MarHuTa, QUIBTPOBAHMUE,

BLITIApUBaHMUE, TUCTUIUISINSA,
xpomaTtorpadus), MIPOBEJECHUE
OYKMCTKH MOBApEHHOM COJIH,
HAOJII0/IEHUE M ONTMCAHUE PEe3YIhTaTOB
[POBEICHUS OTIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH
COXpaHECHUS MAacCCHhl, CO3/1aHue
MOeJIEN MOJIEKYJI
(1IapoCTEP>KHEBBIX ).

155.3.2. Baxneiimme
MpeCTaBUTENN HEOPraHUYECKUX
BEILICCTB.

Bo3nyx — cmech razoB. CocrtaB
Bo3ayxa. Kwucmopog — 371eMEHT H

mpocrtoe  BemecTtBo.  Haxoxnenue
KHCIIOpoAa B Mpupojie, Pu3ndeckue u
XUMHUYECKHE  CBOMCTBAa  (peakiuu
ropeHusi). Oxcunapl. I[lpumenenue
kuciopona. CrnocoObl  MOMy4YeHUst
Kuciopoga B JabopaTopunm |

[MPOMBIIILIEHHOCTH. Kpyrosopot
Kuciaopojga B npupoge. O30H
QITOTPOTTHAS MOIU(DHKAITHS
KHCJIOPO/a.

TenoBoit  3ddexT XumMuuecKon
peakiuu, TEPMOXUMHYECKHE

YPAaBHCHUA, 9K30- U QHAOTCPMHUYCCKUC

[PCAKII. Tomnuso: yrojlb M MCTaH.

KOMOpbIX
coomeemcmayem
3aKOHOO0amenbcma
V 006 0bpaszosanuu.




3arps3HEHHE  BO3AyXa,  YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, paspylleHHe
030HOBOTO CJIOSI.

Bonopon — oamemeHT M 1mpocTtoe
BemecTBo. HaxokzneHue Bomopona B
npupoae, puU3NUecKrue U XUMHUYECKUE
CBOMCTBa, MPUMEHEHHE, CIIOCOOBI
ronyyeHus. KucnoTsl u comnu.

Monspabiii 00b€M razoB. Pacuérbl
10 XUMUYECKUM YPABHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boma
KaK PacTBOPUTEb. PacTBOpBI.
HacblieHHblE W HEHACHIILICHHBIE
pacTBOpBL. PacTBOPUMOCTH BEILIECTB B
BoJc. MaccoBasg JoJi BeEIIECTBA B
pacTBOope. XHMMHYECKHE  CBOMCTBA
BoAbl. OcHOBaHUsA. Ponb pacTBOpoB B
OpUpOJE M B JKU3HU  YEJIOBEKA.
KpyroBopor Boabl B  INPUPOJAE.
3arpsi3sHeHHEe NpUpoAHBIX BoI. OxpaHa
1 OYHUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus  HeopraHMuecKux

COCTUHCHHIA. Oxcupl.
Knaccudukarus OKCH/IOB:
coneo0pa3yromme (ocHOBHEIE,
KUCJIOTHBIE, amdoTtepHbIe) U

HeconeoOpasyromue. HomenknaTtypa
okcuA0B. Pu3nuecKre U XUMUYECKUE

CBOMCTBA OKCHJIOB. [Tonyuenue
OKCHJIOB.

OcHoBaHus4. Knaccuduxanus
OCHOBAHMH: IEI0YH U
HEPaCTBOPUMBIEC OCHOBaHHUS.
Homenkiiatypa OCHOBAaHUH.

Du3nyecKkue 1 XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccuduxamus kucior.
Homenkitatypa kucior. @u3nyeckue u
XUMHUYECKHUE CBOMCTBA KHCIOT. Psag
akTuBHOCTH MetaiuioB H.H. bekerosa.
[Tony4yeHne KucIor.

Conu. Homenkiatypa cosneil.

duznyecKue u XUMHAYECKUE
cBoiicTBa coJieil. [lonyyeHue coseil.

I'enetnueckas CBSI3b MEXKTY
KJIacCaMH HEOPraHUYECKUX

COEIMHEHUH.




XUMHUYECKUU DKCHEPUMEHT:

Ka4eCTBEHHOE ONpENIEIICHNE
COIEp/KaHMsI KHUCIOPOJAa B BO3AYXE,
MOJIy4eHHUE, coOupanue,
PacIlO3HaBaHUE U H3YYECHUE CBOMCTB
KHCIIOpOa, HaOIIo1eHNE
B3aUMOJICHCTBUSA BEILECTB v
KHCJIOPOJIOM u YCIIOBUS

BO3HUKHOBCHUS W  IPEKPAIICHHS
ropeHusi (mokapa), O3HAKOMIICHHE C
oOpa3liaMi OKCHJOB M OIMCAHHE HX
CBOMCTB, TIOJIydeHHE, COOUpaHue,
pacrio3HaBaHWE M H3y4YCHUE CBOWCTB
BOZOpOa (TOpeHHE), B3aUMOJICUCTBUE
Bojopoga ¢ okcupom wmeaun (1)
(BO3MOKHO WCIIOIb30BaHUE
BUIEOMAaTEPUAJIOB), HaOJII0/ICHNE
00pa3IoB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJICIOBAaHHUE OCOOCHHOCTEH
PACTBOPEHHS BECIECTB C Pa3IMYHOMN
[PaCTBOPUMOCTBIO, IIPUTOTOBJICHUE
PacTBOPOB C ONpeeIEHHON MacCOBOM
nmojied  pacTBOPEHHOTO  BEIECTBA,
B3aMMOJICHCTBUE BOJBI C MeETaJlaMU
(HaTprieM W KaiblueM) (BO3MOXKHO
MCIIOJIb30BaHNE  BUACOMATEPHUAIIOB),
CCIIEIOBAHUE o0pasIion
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAOIIOAECHUE H3MEHEHUS
OKPAacCKH HWHAMKATOPOB B PacCTBOpPAX
KUCJIOT W IIEJOYEeH, U3YYCHHUE
B3auMogencTBus okcuna meau (1) c
[PACTBOPOM CEPHOM KUCIIOTHI, KUCTIOT C
METaJUIAMU, PEaKLUi HEUTpaIu3aluy,
MOJIyICHHE HEPACTBOPUMBIX|
OCHOBAaHUM,  BBITECHEHHWE  OJHOTO
MeTajyia JAPYTMUM W3 PacTBOpa COJH,
pEIICHNE DKCIIEPUMEHTAIBHBIX 3a7a4
nmo Teme «BaxHedWmmne — KIacchl
HEOPTaHUYECKUX COCTUHEHUN .
155.3.3. [lepuognyeckuii 3aKkoH U
[lepronuyeckas cucTeMa XUMHYECKUX
PJIEMEHTOB .. Menneneena.
CTpoeHne aTOMOB. XUMHUYECKAs CBA3b.
OKHCTUTETHFHO-BOCCTAHOBUTETHHBIC
[PEaKIInm.

IlepBbie TOMBITKN KiIaccHDUKAITAN




XUMHUYECKUX dJIeMeHTOB. IloHsTHE O
rpymmax CXOOHBIX DJICMCHTOB
(H_ICJ'IO‘IHBIC n IMCI0YHO3CMCIbHBIC
MCTaJIJIbI, TaJIOTCHBI, HHCPTHLIC F&SBI).

OJEMEHTBhl,  KOTOpble  00pa3yloT
aM(OTEpHBIE OKCUIBI U TUAPOKCHUIBI.
ITepuonnueckuit 3aKOH.
Ilepuoauyeckas CUCTEMA XUMUYECKHUX
PJIEMEHTOB JI.. Menneneena.
KopoTkoneprnoanas 151
TUIMHHOTIEPUOIHAS bopmbl
[Tepuoauueckoi CHUCTEMBI
XUMUYECKHX AIIEMEHTOB
J1.1. Menaeneena. [Tepronsr u
CPYIIIIBL. dusnyeckui CMBICII
NOPSIAKOBOTO ~ HOMEpa,  HOMEpOB

Meprojia U TPyMIIbI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX
sIep. N3oTomsl. DNEKTPOHBI.
CtpoeHne dJIEKTPOHHBIX 000JIOYEK
aTOMOB TiepBbIX 20 XMMHUYECKHX
hieMeHTOB [leproanueckoil CUCTEMBI
J[.1. MenneneeBa. XapakTepHUCTHUKA
XUMHYECKOr0  dJJIESMEHTa 1II0  €ro
MOJI0KECHUIO B ITepunoanueckoii
cucteme JI.11. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS
paauyca aTOMOB XUMHUYECKHUX
PJIEMEHTOB, METALTUYECKUX u
HEMETAIUTMYECKUX CBOMCTB 1o
rpynnaMm M IepuojaMm. 3HA4YEHUE
[Tepuoguueckoro 3aKOHa 51
[lepunoanueckoi CHUCTEMBI

XUMUYECKUX AJIIEMEHTOB JJISI Pa3BUTHUS
Hayku U npaktuku. .M. Menaenees
YUEHBIN U TPAXKJaHUH.

Xumnueckas CBs3b. KoBaneHTHas
(monisipHasi W HEMOJIIpHAsi) CBSA3b.
DIIEKTPOOTPUIIATETLHOCTh
XUMUYECKUX  3JieMeHTOB. MoHHas
CBSI3b.

Crenenn OKHCJICHUSL.
OKUCIUTENHHO-BOCCTAHOBUTEIbHbBIC
peakuun. [Ipoueccel OKUCIAEHUS W
BoCcCTaHOBJICHUS.  OKUCIUTENU U
BOCCTAHOBHTEIIH.

XUMHYECKUI AOKCHEPUMEHT:




M3yUueHUe 00pa3ioB BEILIECTB
METAJIJIOB u HEMETAILJIOB,
B3aUMOJICHCTBUE THAPOKCHUIA IIMHKA C
pacTBOpaMy KHUCJIOT U  IIEJIOYEH,

[POBEJICHUE OTIBITOB,
MILTIOCTPUPYIOIINX MIPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX

[peaxkuuii (ropenue, peakuuu

Pa3NIOKEHUS, COSTUHECHHUS).

155.3.4. MexnpeMeTHbIE CBS3H.

Peanuzanus MEXITPEIMETHBIX|
CBS3CH TIPU W3YYCHUM XHMHH B &
KJ1acce OCYIIECTBIISCTCS 4yepe3
HCITOJIb30BAHHE KaK 00X
CCTCCTBEHHO-HAYYHBIX TTOHATHUH, TaK U
MOHSITHIA, SIBIISIFOIIMXCS CHCTEMHBIMU
TSI OTJICIBHBIX MIPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O ITHKJIA.

O6mue €CTCCTBCHHO-HAYYHBIC
MOHSTHS: Hay4YHBIH (aKT, THIIOTE3a,
TeOpHsi, 3aKOH, aHaliu3, CHHTE3,
KaccuuKarus, NEPUOUYHOCTbD,
Ha0JII0/IeHHE, HKCIIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHUE, MOJEIIb,
SIBJICHHUE.

®duznka: mMaTepusi, aToM, IJIEKTPOH,
[MPOTOH, HEWUTPOH, WOH, HYKIHU]I,
MN30TOIIbI, PaANOaKTUBHOCTD,
MOJIEKYyJa,  JJCKTPUYECKUN  3apsm,
BEIIIECTBO, TENO, OO0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, T'a3, PU3NUYECKUE
BEITUYMHBI, CIUHUIBI  HU3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&37b1, COJIHIIE.

buonorusi: ¢dorocuHTe3, NBIXaHHE,
ouocdepa.

['eorpadus: aTMocdepa,
ruapocdepa, MHUHEpaNbl, TOPHEIC
MOpOABI, TIOJIE3HBIE  HCKOIMAeMEIE,
TOTUTMBO, BOJHBIC PECYPCHI.

9 xinacc

155.4.1. BemectBO UM XUMHYECKaAs
[peaKIus.

[Tepuonnuecknit 3aKOH.
[lepronndeckas cucTeMa XUMMHUYECKUX
DIIEMEHTOB .U. Menneneesna.

CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHCHNH  CBOMCTB  XHMHYECKHX|
SJIEMEHTOB TIEPBBIX TPEX MEPUOIOB,
Kaausl, KaJIbUsl U UX COCIMHCHUH B
COOTBETCTBHU C MOJ0KEHUEM




hiemeHTOB B [lepuoanueckoii cucreme
1 CTPOCHUEM KX aTOMOB.

Ctpoenue BEILIECTBA: BH/JIbI
XUMHUYECKOU CBSI3U. Tuns
KPUCTAJTUYECKHUX PEIIETOK,

3aBUCUMOCTh CBOWCTB BEIIECTBAa OT
TUIIA KPUCTATMYCCKON PCIIETKH U
BUJ1a XUMUYECKOU CBSI3H.

Knaccuduxanus u HOMEHKIATypa
HEOPTraHUYECKUX BEILIECTB.
XMMHUYECKHE  CBOMCTBA  BEIIECTB,
OTHOCSIIMXCS K PasiM4YHBIM Klaccam
HEOPTraHUYECKUX COCIMHEHU,
TEHETUYECKasl CBA3b HEOPraHUYECKHUX
BEIECTB.

Knaccuduxanus XUMHAYECKUX

€aKIMil 1O pa3IMYHBIM MPU3HAKAM
?HO YUCJTy U COCTaBy Y4YacCTBYIOIIUX B
PEaKIMu  BEIIECTB, IO TEIJIOBOMY
bdhdekry, Mo HU3MEHEHHUIO CTeleHen
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB,
no  o0paTMMOCTH, 1O  Y4YacTHIO
KaTajan3aTopa). OKk30- u
PHIOTEPMHUYECKHE peaKIuu,
TEPMOXUMHUYECKUE YPABHEHUS. 5
OHSITHE O CKOPOCTH XUMUYECKOH
peakuuu. [lonstue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX PEaKIUsX.
[lonsitue 0 TOMOT€HHBIX u
reTeporeHHbIX peakuusx. [loustue o
katanu3e. [loHsTHE O XUMHYECKOM
paBHOBecuU. DaKTOPHI, BIUSIONIUE HA|
CKOPOCTh XHMHMYECKOW peaKIuu U
MOJIO)KEHHE XMMUYECKOTO PABHOBECHSI.

OKHCTUTENHHO-BOCCTAHOBUTEIBHBIC
peaKIuu,  DJICKTPOHHBIM  OayaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocCTaBlI€HUE YpaBHEHHUI
OKHUCITUTENbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ HCIOJIB30BAaHUEM METOMQ
PIICKTPOHHOTO OajaHca.

Teopus AJIEKTPOJIUTUYECKON
NMACCOLIMALINAH. DNEKTPOIUTHI 151
HE3JIEKTPONIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMALIMM BEUIECTB C
PA3IMYHBIMUA ~ BUJAMH  XUMHUYECKOU
CBSI3H. Crenenn JIACCOLMALIH.
CwiibHBIE U CJTa0ble SJICKTPOJIUTHI.

Peakiiun nonHoro oOmena. Y cioBus
HgOTeKaHI/IH peakiuit MOHHOTO
OOMEHa, TIOJIHbIE U COKpAaIlEHHbIE
VOHHBIE YpaBHEHUS _peakuui.
CBoiicTBa KUCJIOT, OCHOBAaHUM U COJNEH
B CBETE MPECTABICHUAN 00
PIEKTPOJIUTHYECKON  JAUCCOIMALIUH.
KadecTBEHHbIE pEaKIUU HA HOHBI.
[ToHsITHE O THAPOIU3E COJICH.

XUMHYECKUI AKCHEPUMEHT:
03HAKOMJICHUE c MO/JICJISIMU|
KPUCTALTHYECKHX peLIETOK

HEOPraHMYECKUX BEIIECTB — METAJUIOB
1 HemeTawioB (rpadutra u anMmasa),
CJIOKHBIX BEUIECTB (XJIOpUJA HATPHA),
MCCJIEI0BAaHUE 3aBUCUMOCTH CKOPOCTHU




XUMHUYECKOU PEAKIMUA OT BO3ACUCTBUSA
Pa3IMYHBIX cl?aKTopOB, UCCIIEIOBAHUE
PIEKTPOIPOBOIHOCTH pacTBOpPOB
BEILIECTB, IMpollecca AUCCOIMAIUU
KHCJIOT, I1IeJI0Yel U cojieil (BO3MOXKHO
MCIIOJIb30BaHUE  BHUACOMATEPHUAJIOB),
[POBEJICHUE OTIBITOB,
WJUTFOCTPUPYIOITUX MIPU3HAKU
MPOTEKAHUS peaKMii HOHHOrO 0OMEHa|
(oOpazoBaHue oOcaJKa, BbIJEICHUE
raza, oOpa3oBaHHE BOJbI), OIBITOB,
WJUTFOCTPUPYIOITUX MIPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
[peaxkuuii (ropenue, peaxkuun
pa3ioXeHus, COC/IMHEHU),
pacrio3HaBaHue HEOPTraHUYECKUX
BEI[ECTB C TOMOIIbI0 KAYECTBEHHBIX
peakiuii  Ha  HOHBI,  PCIICHUE
DKCIEPUMEHTATBHBIX 3a]1a4.

155.4.2. Hemeraibl u uXx
COCTMHEHUS.

OO6mas xapakTepUCTHUKa TaJIOTCHOB.
OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTEPHbIE CTENIEHW OKHUCJICHUS.
Ctpoenne u (Qu3MUECKHE CBOWMCTBA
MPOCTHIX  BENIECTB — TaJOTCHOB.

UMUYECKHE CBOWCTBA Ha NpHUMEpPE
xJiopa (B3auMOJIEHCTBUE C METAJJIAMH,
HEMeTaJlJIaMH, HIEJIOYaMH).
XnopoBonopoa. CoinsgHast KHCIOTAa,
XUMHYECKHUE CBOWCTBA, IMOJy4YCHHE,
npuMeHeHue. JlelcTtBue xjaopa W
XJIOPOBOAOPOA Ha OpraHusMm
yesioBeka. BaxkHeilne XIopuabl U ux
HaX0XJICHHE B PUPO/IE.

OO6miast XxapaKTepUCTUKA DIIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS
ATOMOB, XapaKTepHbIe CTEIICHU
OKHUCJICHHS.

Crtpoenne u (pu3MUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KHUCIOpOAa H
Cepbl. AJUIOTPOIHBIE MOAUPUKALIUN
KHCJIOpOJa U Ccepbl. XHMHUYECKUE
CBOMCTBa CEPBL. CepoBogopon,
CTpOCHHE, PU3NICCKUEC U XUMHUCCKUE
cBoiictBa.  OKCHUIBl  cepbl  Kak
MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.

epHas KHUCIOTa, (U3HUECKHE U
XUMHYECKHE CBOMCTBa (0OmIHMe Kak
MpEeACTAaBUTENsI  KJlacca KUCIOT H
crierupuyIecKue). XuMu4eckue
peakiuu, Jexalmue B OCHOBE
[IPOMBIIIJIEHHOTO CIIOcO0a MOJIy4eHUst
cepHoil kucioTel. [Ipumenenne. Conu
CEpHOM  KHUCJIOTBI,  KauyeCTBEHHas

€aKuus Ha CyJb(aT-uoH.

AXO0XKJICHHE CEphl U €€ COCIMHEHUM B
npupojie. XUMHUYECKOE 3arps3HEHUE
OKPY’KAIOIIEH CpeIbl COCAUHEHUSIMU
cepbl (KUCIOTHBIC TOXKIH, 3arPSI3HECHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPAILLICHHUS.

OO6uiasi XapakTepucTHKa 3JIEMEHTOB
VA-rpynnel. OCOOCHHOCTH CTPOCHHSA




ATOMOB, XapaKTepHbIE CTENIEHU
OKHUCJICHHS.

A30T, pacnpoCTpaHeHHe B MPUPOJIE,

M3UYECKHE U XMMHYECKUE CBOMCTBA.

pYroBOpoT  a3oTa B  NPHUPOJE.
AMMHAK, ero  ¢dusuyeckue W
XUMHYECKUE CBOMICTBA, MOJYYEHHE H
npumeHenue. Colu  aMMOHMS, UX|
(u3nueckre U XMMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuus
Ha MOHBI aMMOHUS. A30THasi KUCIIOTAa,
e€  nosydeHue, (Qusmyeckue U
XUMHUYECKHE CBOMCTBa (0OmMe Kak
MpeACTaBUTENsl  Kjacca KHUCIOT H

crierupuyIecKue). Hcnonp3oBanue
HUTPATOB M COJICH aMMOHUS B KAUECTBE
MUHEPATbHBIX YIOOpCHHIA.
XUMHYECKOE 3arpss3HEHUe
OKpYXaIoIel Cpellbl COCIUHEHUSIMU
a30Ta (KHCIIOTHBIE JIOK]TH,
3arps3HCHWE  BO31yXa, IIOYBHI |
BOJOEMOB).

docdop, aJJIOTPOITHBIC

Monudukanuu docdopa, puzndeckue
1 XUMHYeckue cBoiicTBa. Oxcua
$ocq)0pa (V) u docdopnas kuciora,

M3UYECKIE M XUMUYECKUE CBOWCTBA,
OJTy4YeHHUE. Hcnonb3oBanue
@ocg)aTOB B KayeCTBE MHHEPATbHBIX

VIO 6peHHﬁ.
OO0mast XapakTepuUCTHKA 3JIEMEHTOB
IVA-rpynmel. OcoOG€HHOCTH CTPOCHUS

ATOMOB, XapaKTepHbIe CTENIEHU
OKHUCJICHHUS.
VYrnepon, AJUTOTPOITHBIE

MOAU(BUKAIINA, PACTIPOCTPAHEHHUE B
npupose, GU3NYECKUE M XMMHYECKUE
cBorcTBa. Ancop6omusa. Kpyroopor
yriepoga B mpupoae.  OKcuabl
yriepoma, WX (gmnqecmde U
XUMHYECKHE CBOMCTBA, JICHCTBHE Ha
PKUBBIC OpPraHU3MbI, IIOJIyUCHUE W
[MPUMEHCHHUE. DKOJIOTUYECKHE
MpoOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), TUIO0TEe3a rI00aJbHOTO
MOTEIUICHUsI KJIMMaTa, TapHUKOBBIN
b dekr. YronpHas KUCI0Ta U €€ COH,
uX  (GU3MYECKHE W XUMHUYECKHE
CBOICTBA, MOJy4Ye€HUE W TPUMECHEHHE.

KauecTBeHHas peaxkuus Ha
KapOOHAT-NOHBI. Hcnonb3zoBanue
KapOOHATOB B  OBITYy, MEAUIIMHE,
MMPOMBILIIEHHOCTH )51 CEJIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE  MOHATHS 00
OpraHWYeCKHX BEIIeCTBaX KaK O
COCIMHEHUAX yriepoaa (MeTaH, 3TaH,
DTUJICH, alleTUJICH, STAHOJ, TJIMIICPHH,
yKCycHas  kuciora).  IIpupomHbie
MCTOYHUKH  YIJIEBOAOPOAOB (YroJib,
MPUPOJIHBIN Ta3, HEPTh), MPOTYKTHI HX
nepepa®oTku (O€H3WH), HX pOJb B
OBITY ¥ TIPOMBIIIJICHHOCTH.

[ToHsATHE O OMOJOTHYCCKH BaKHBIX




BELLECTBAX: JKUpax, OeliKax, yriieBoJax|
— W HMX pOJM B KU3HU YEJIOBEKA.
MarepuanbHoe €IUHCTBO
OPraHUYECKUX W HEOPraHUYECKHX|
COEIMHEHU.

Kpemuuit, ero Qusnyeckue wu
XUMHYECKUE CBOMICTBA, MOJYYEHHE H
npumeHeHue. CoeuHEeHUs] KpEMHUS B
npupoae. OOmuMe npeactaBieHus 00
OKCHUJIE KpEeMHUS I\/S) U KPEMHHUEBOH
KHCIIOTE. WJIMKATBI, uX
MCIIOJIb30BaHUE B OBITY, MEIUIMHE,
[IPOMBIIIIEHHOCTHU. Baxnenmue
CTPOUTENIbHbIE MaTepHAJIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, OCTOH, >KeJIe300€TOH.

[TpoGnembl 0e30macHoOro

MCIIOJIL30BAHUSI CTPOUTEIBHBIX

MaTepHaioB B MOBCEIHEBHOMW KU3HH.
XUMHAYECKUN DKCHEPUMEHT:

M3ydeHrne oOpaslloB HEOPTaHUYECKUX
BCILICCTB, CBOMCTB COJITHOM KHCJOTHI,
[MPOBEJACHUE KAYECTBCHHBIX PEAKIINU
HAa XJIOPUA-WOHBI W  HAOJIOICHUE
[PU3HAKOB WX TMPOTEKAHUSI, OMBITHI,

OTpaXKaroIIue buzndeckue "
XHMHYECKUE CBOMCTBA TraJIOTCHOB U UX
COCTMHCHUM (BO3MOXKHO

MCIIOJIb30BAaHUE  BHJICOMATEPUAJIOB),
O03HAKOMJICHHE C 00pa3liaMu XJIOPHUI0B
(raJloreHuI0B),  O3HAKOMJIEHHE  C
oOpasnaMu cepbl U €€ COeTUHEHUSIMU
(BO3MOKHO UCITIOJIb30BAHHE
BHIEOMAaTEpPHajIoB), HaOJII0IEHIE
nporecca OOyIJIMBaHHS caxapa TMoj
NEVICTBUEM KOHLIEHTPUPOBAHHOMN
CEpHOU KHUCJIOTHI, W3Y4YECHHUE
XUMHUYECKUX CBOWCTB pa30aBlIeHHOU
CEpHOU KHUCJIOTHI, MIPOBEACHUE
KaueCTBEHHOU peakuuu Ha
Cylab(aT-uoH ¥ HAOIFOJEHUE IPU3HAKA
e€ MpOTEKaHus, O3HAKOMIICHHE C
W3WYECKMMHU  CBOMCTBAMH  a30Ta,
ocdopa U BX COeTMHCHUH (BO3MOXKHO
MCIIOJIb30BAaHUE  BUAEOMATEPHUAIIOB),
oOpasniaMu a30THBIX U (PocHOpHBIX
yIO0OpEeHU, IOJy4YeHHEe, COOupaHueE,
pacrio3HaBaHUE W M3Y4YEHUE CBOMCTB
aMMHaKa, MPOBEJICHUE KAaYECTBEHHBIX
€aKMi HAa HWOH AaMMOHHA WU
}&)ocq)aT—HOH Y U3y4EHUE NMPU3HAKOB UX|
MPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOMN a30THOM
KHUCJIOTBI C  MeAblo  (BO3MOYKHO
MCIIOJIb30BAaHUE  BHUAEOMATEPHUAJIOB),
M3yYEHHUE MOJENEeN KPUCTATTMYECKHUX
emETOK anmasa, rpadura,
yIIepeHa, O3HAaKOMJICHUE C
MPOIIECCOM aJCOPOILIUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIIIEM U

YCTPOMCTBOM MpOTHBOrasa,
MoJy4eHue, cobupanue,
pacrio3HaBaHWE W M3Y4YEHUE CBOMCTB
YTJIEKUCIIOTO rasa, POBEACHUE

KaueCTBCHHBIX pPeaKIil Ha KapOOHAT U




CHJIMKAT-UOHBI U U3yUYEHUE NPU3HAKOB
MX TPOTCKAHHs, O3HAKOMIICHHE C
MPOIYKLIHUEN CUJINKATHOU
MPOMBIIIIEHHOCTH, pelieHue
DKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME
«Baxgenmme HeMeTalUIbI W UX|

COCIUHEHUY.
155.4.3. MeTtajuibl ¥ UX COEIUHEHUS.
O6mmas XapaKTEepUCTUKA

XUMHUYECKHUX DJIEMEHTOB — METaJljIoOB
Ha OCHOBAaHMM HX TMOJOXECHUS B
[Teproan4eckor CUCTEME XUMUYECKHUX
AJIEMEHTOB .. Menpaeneea 5]

CTPOCHUS aTOMOB. Crpoenue
METAJUIOB. MeTanuueckas CBs3b U
MeTajTnyecKas KpUCTAJUIMUECKas

pemeéTka. DIEKTPOXUMHUYECKUN s
HATPsDKEHUH MeTa1oB. PU3NUECKHE U
XUMHUYECKHE  CBOMCTBA  METAJIOB.
O61mue CHOCOOBI MOJIYYESHHUSI
MeTasuioB.  I[loHsTHe 0O  KOppoO3uM
METaJIJIOB, OCHOBHBIC CIIOCOOBI
3amMThl UX OT Koppo3uu. CruiaBbl
%CTaJII), YyTyH, JIOPATTFOMUHUH,

pOH3a) U MX NMPUMEHEHUE B OBITY U
MTPOMBIIIJICHHOCTH.

[IlemoyHbIE METAJIIBI: MOJIOKEHUE B
[lepuoguyeckoi cucTeMe XUMUYECKUX
DJIEMEHTOB JI.1. Menpaeneena,
CTPOCHHE HMX aTOMOB, HAXOXICHUE B
npupoje. OU3NUECKUE U XUMUYECKHE
CBOIICTBAa (Ha TIpUMEpe HATpUs U
kaiusi). Okcuabl W THUAPOKCHUIIBI
HaTpust ©  Kamusa.  [IpumeHeHue

[IEJT0OYHBIX METAJJIOB u 1704
COCIMHECHUM.
[[lemouHO3EMENBHBIE METAJLIBI

MarHuii ¥ KajJblIMM: IIOJOXKEHHE B
[leppoaruueckoi CUCTEME XUMHUYECKUAX
DJIEMEHTOB JI.11. Menneneena,
CTPOCHHE HUX AaTOMOB, HAXOXJICHUE B
npupoje. OU3NYECKUE U XUMUYECKHE
CBOMICTBA MAarHugd W KaJbIHUA.
Baxuenmune coeguHEHUS  KalabIIUs
(oxcu, THAPOKCHUI, coin). KECTKOCTh
BO/JIbI 1 CTIOCOOBI €€ YCTpAHCHUS.

ATOMUHUH: OJIOKEHHE B
[lepuoanuyueckoi CUCTEME XUMHUYECKHAX
PJIEMEHTOB .. Menneneesa,

CTPOCHHME aTOMa, HaxOXKJICHUE B
npupoje. OU3NYECKre U XUMHYECKUEC
CBOMCTBA amOMUHUS. AmMdoTepHbIS
CBOWCTBA OKCHUJAa W THAPOKCUIA
AITFOMUHHS.

Keneso: MOJIOKEHUE B
[lepynoarueckoi CUCTEME XUMHYECKHAX
PIIEMEHTOB .. Menneneesa,

CTpOCHHE aToMa, HaXOXJICHHE B
npupoje. PU3HIECKUE U XUMHUYECKHE
CBOMCTBA JKeJiesa. Oxcupgsl,
FUAPOKCUABI U coin coin xene3a (1) u
kene3a (I1l), nx cocraB, cBOWCTBa U
MOJy4eHHE.

XHUMHUYCCKUN DKCHEPUMEHT:




03HaKOMJICHHE C 00pa3aMu METaJIJIOB
M CIUIaBOB, WX  (DU3UYCCKUMU
CBOMCTBAMH, H3yYCHHE PE3YJIBTaTOB
KOPpPO3UM  METauioB  (BO3MOXHO
MCIIONB30BAaHUE  BHIEOMATEPHAIIOB),

0COOCHHOCTEH B3aUMOJICHCTBUS
OKCUJAa KaJIbIHS W HATPHsS C BOAOU
(BO3MOKHO HCTOJIb30BaHUE
BHICOMATEPUATIOB), UCCICIOBAHUC

CBOMCTB KECTKOM BOJBI, IIpOLIECCA
TOpEHMs]  Kejle3a B KHUCIOPOJE
(BO3MOKHO HCTIOJIb30BaHUE
BUJICOMATEPUAIIOB), NPU3HAKOB
MPOTEKAHUSI KAueCTBEHHBIX peaKIui
HA  WOHBI  (MarHus,  KaJbIus,
aTroMUHMS, TMHKa, skene3a (II) wu
Kesesa (Ilf), menu (Il), nabmoneHuen
OMHMCaHWE TIPOILIECCOB OKpaIllUBaHUS
MJIaMEHU WOHAMM HATpUsl, Kajaus U
KaJblUsl (BO3MOXKHO HCIOJIB30BaHUE
BUIEOMaTEepPUasoB), UCCIIEIOBAHUE
aM(OTEpHBIX CBOWCTB THUIPOKCU]IA
QTIOMUHUST W THJIPOKCHJIA IIMHKA,
pelieHrne HKCIEPUMEHTAIBHBIX 3a1ad
no teMe «BakHeWIlne MeTauibl U uX|
COCTMHEHUS.

155.4.4. XumMust W OKpy»Xarolas
cpena.

Bemectea u  Marepuansl B
MOBCEJIHEBHOM  JKM3HU  4YeJIOBEKa.
be3omacHoe WUCIONIb30BaHUE BEILECTB
M XUMUYECKUX peakuuii B OBITY.
[lepBass moMOIIbF NpPU XUMHYECKUX
0KOTaX U OTPaBJICHUSX.

XuUMHUYECKOe 3arpsi3HeHue
OKpyXaromeid cpeabl (mpenenbHas
NOIyCTUMAasi KOHIIGHTpAIUsl BEIECTB
(manee — IIIK). Ponp xumuum B
PEIICHUH SKOJIOTUYECKUX TIPOOIIEM.

XUMHYECKUI AKCIIEPUMEHT:
M3ydeHrne  o0pas3loB  MaTepHalioB
(cTekJo, CIIABBI METaJJIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

155.4.5. MexnpeaMeTHbIE CBSI3U.

Peanuzanus MEKIPEIMETHBIX]
CBA3€d NIpU H3YyYEHHMH XUMUU B 9
KJlacce OCYUIECTBIISICTCS yepe3
HCIIOJIb30BaHUE Kak 001X
€CTECTBEHHO-HAYUYHbIX OHSATUMN, TaK U
MOHSATUN, SIBISIOIIUXCA CUCTEMHBIMU
TSt OTJIENIbHBIX peaMETOB
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO6mme €CTECTBEHHO-HAYYHBIE
MOHATHS: HAY4YHBIM (pakT, rumoresa,
3aKOH, TEOpUs, AaHajiu3, CHHTE3,
KJ1laccupuKanus, NEePUOJANYHOCTb,
HaOII0ICHYE, AKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBJICHUE, MapHUKOBBIM 3P QeKT,
TEXHOJIOTUs, MAaTePUAJIbI.

®dusznka: MaTepusi, aToM, SJIEKTPOH,
MpPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TOIBI, PaaMOaKTUBHOCTD,
MOJEKya, DJIEKTPUYECKUU  3apsii,




[IPOBOJIHUKU, MOJTYIIPOBOTHUKH,
NMATICKTPUKH, (hoTO3JIEMEHT,
BEILIECTBO, TEJIO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBAa, Ia3, pPacTBOP,
[PaCTBOPUMOCTb, KpUCTaJTMYeCKast
pemeTka, CILJIABHI, buznveckue
BeTUYMHBI, CIWHUIBI  U3MEPCHUS,
KOCMHYECKOE MPOCTPAHCTBO, TIJIAHETHI,
3BE3b1, COJHIIE.

buonorusi: ¢dorocuHTe3, nbIXaHUE,
ouocdepa, IKOCUCTEMa, MUHEPATbHBIC

yaoOpeHus, MUKPOIJIEMEHTHI,
MaKpOIJIEMEHTHI, UTaTEIbHBIE
BEIIICCTBA.

['eorpadusi: atmocdepa,

ruapocdepa,  MUHEpalbl, TOpPHBIE
NOPOAbI, TIOJIE3HBIE  MCKOIIAEMBIE,
[TOIIMBO, BOAHBIE PECYPCHI.
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