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Hosacnumenvnas 3anucka

Hacrosimmass pabovast mporpaMMa Mo XUMHUHU pa3paboTaHa KaK HOPMATHBHO-TIPABOBOM
JOKYMEHT JUIs OpraHu3anuu  y4eOHOro mporecca B~ MyYHUIIMIAIBHOM — Ka3eHHOM
obmieo0pazoBarenpHOM yupexacHnn «KopeHeBckas cpeasisi o0neoopasoBareabHas MKoIay.

ConepsxarenbHbli CTaTyc mporpamMMel — 0azoBas. OHa omnpenesieT MUHUMAJIbHBIN 00beM
COJICpXaHUsA Kypca XHMHMH JJIi OCHOBHOM INKOJBI W TMpeAHA3HAayeHa JJid pealn3aluu
tpedoBannii ®I'OC BTOPOTO MOKOJIEHUS K YCIOBUSIM U PE3yJIbTaTy 00pa3oBaHus 00ydatonuXcs
OCHOBHO LIIKOJIBI 10 XUMHUU COIJIACHO Y4€OHOMY IUIaHy 00111€00pa30BaTEIbHOTO YUPEKIACHHUS.

PabGouas mporpamMmMa 1O XHMHU JJIi OCHOBHOHM IIKOJIBI COCTABJICHA HAa OCHOBE
CIIETYIOIINX HOPMATHBHO-TTPABOBBIX JOKYMEHTOB:

=  dyngamMeHTaIbHOTO Sapa CoAepHKaHUS 00111eT0 00pa30BaAHUS.

=  @enepalbHOIO TOCYJApCTBEHHOIO 00Opa3oBaTEeIbHOTO  CTaHJapTa OOIIero
o0pa3zoBaHUsl.

= KoHIenmu JyXOBHO-HPABCTBEHHOTO PAa3BUTHS W BOCHUTAHHS JIUIHOCTH
rpaxaanuHa Poccumn.

= TpebGoBaHMil K pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON MPOrPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs.

= [IporpamMmsl pa3BUTHs U GOPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX JEHCTBUA.

=  (OCHOBHOM 00pa30BaTEIHLHON MPOrPAMMbI OCHOBHOTO O0IIET0 00pa3oBaHUs
MKOY «Tonnunckas COLD».

= [IpumepHON IpOrpamMMsl 10 XUMHH.

» PaGouyeii mporpammbl mo xumuu mnoj penakiuedn H.H. Tapa (8-9 kmacce) k
npeameTHo# nHun yaeOHukoB [ E. Pym3utuca, ®.I'. ®enpamana.

JlanHayro pabouyio mporpaMMy peaiM3yrloT ydeOHHMKH, pekomeHaoBaHHbie MO P®
HCIOJIb30BaHMI0O B 00pa3oBaTeIbHOM Ipoliecce B 0Opa3oBaTENbHBIX OpraHu3aluix H
conepxkanue, Kotopeix coorBeTcTByeT @PI'OC OOO0.

Yy4eOHuKuU:

* Pymuruc, I'.E, ®enpaman, @.I'. Xumus. 8 knacc: yueobnuk I'. E. Pymsutuc. — 10-¢
u3 ., nepepad. — M.: Ilpoda, 2021.

= Pymuruc, I'.E, ®enpaman, O.I'. Xumus. 9 knacc: yueonuk I'. E. Pynsurtuc. — 8-¢
u3 ., nepepad. — M.: Ilpoda, 2021.

XuMHUs BXOJUT B MpeaMETHYIO0 00nacTh «EcTecTBeHHO-Hay4dHbIe IpeaMeThl». Pabouas
mporpaMma pas3paboTaHa B COOTBETCTBHHM C Y4Y€OHBIM IUIAHOM Ui OCHOBHOIO OOIIEro
o0Opa3zoBaHus. XUMHUS B OCHOBHOM IIKoJIe u3y4aetcs ¢ 8 mo 9 kimacc. CornacHo yueOHOMY TUTaHY
MKOY «Tonmnunckas cpeansisi o0uieo0pa3oBarenbHasi IIKOJIay 00IIee YuciIo yueOHbIX 4acoB 3a
nBa roga ooyuenuss — 140, u3 vux no 70 4 (2 4 B Henento) B 8 u 9 Kinaccax.

Cooepotcanue yueoHozo npeomema

8knacc
(68 uacos, 2 uaca 6 neoenio)

1.HepBOHa‘laﬂbele XUMHUYECCKUEC MOHATUA.

HpenMeT XUMHUHU. Poib XUMHUM B JKHU3HHM 4YeJOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BemiecTBa. DH3MYECKHUE CBOMCTBA BEIIECTB. ArperaTHoe coctossHHME BemlecTB. IloHsATHE O
MeTOodax IIO3HAHMS B XMMHHU. UHCTEIE BEIIECTBA U CMECH. CnocoObl pa3aciicHuAd cMeceH.

ATOMEI 1 MOJICKYJIBI. Xumudeckue saeMeHThl. CHUMBOIBI XHMHUYECKHX DJIICMEHTOB.
HpOCTBIe 1 CJI0KHBIC BCIICCTBA. ATOMHO-MOHCKYHHPHOG Y4dCHHC.

XuMHu4geckas (bopMyna. BaneHTHOCTL aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenpHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHast
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Macca. MaccoBas 10J11 XUMUYECKOTO IEMEHTA B COCMHEHUU.

KomnuectBo BemecTtBa. Mosb. MonsipHas mMacca. B3anMOCBsA3b KOJIMYECTBA, MACChl U
qHcia CTPYKTYPHBIX €AMHUI] BemecTBa. PacuéTsl mo ¢popmynaMm XUMHUYECKUX COSTMHEHHH.

®u3nyecKkue M XUMHMUYECKUE SBJICHUSA. XHUMHUYECKass peakuuss u e€ IMpU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIEeCTB. XUMHUYECKue ypaBHeHus. Kiaccupukanus XMMUYECKUX peaKIui
(coenuHeHwUs, pa3I0KEHUs, 3aMEIICHHs], 0OMEHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY/A0M, IpaBUiIaMu paboOThl B
nabopatopun u mnpuéMaMu oOpamieHus ¢ JabOpaTOpHBIM OOOpYAOBAaHUEM, H3YYEHHE W
omnucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPTaHMUYECKUX BEIIECTB, HAOMOACHNE (HU3NIECKUX
(ru1aBneHUE BOCKa, TasiHUE JIbJla, pPAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI)
U XUMHYECKUX (FOPEHHE CBEYM, NMPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C
KHUCIIOTOM) SIBJIGHUH, HAONIOIEHUE U ONMUCAHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PeaKIuil
(pa3nokeHue caxapa, B3aWMOJEWCTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, pas3iioKeHHe
ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMoJIelicTBUE Kee3a ¢ pacTBopoM comu meau (I1),
M3Yy4YEHHE CIIOCOOOB pasesieHns cMecell (C MOMOIIbI0 MarHuTa, GuiIbTpOBaHKE, BbINIapUBaHUE,
TUCTUIUIALMS, XpomaTtorpadus), MPOBEICHHE OYUCTKU TOBAPEHHOW COJIM, HAONIOJACHHE |
OIIMCAaHUE PE3YNbTATOB IPOBEIACHUS OIbITA, WIJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWs MAaccChl,
CO37aHHe MOJIeTIell MOJIEKy (ILIapOCTEPKHEBBIX).

2. Ba:xkueiilue npeacTaBuTeId HEOPraHNYECKUX BELeCTB.

Bo3nyx - cmech razos. CocraB Bo3ayxa. Kuciopon - 3JIeMEHT M MPOCTOE BEHIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuu TOpeHwUsl).
Oxcuppl. Ilpumenenue xkuciopoga. CrocoObl MOJydeHUsT KHCIOpoJa B JIabOpaTOpUH U
npoMelnieHHocTu. KpyroBopot kuciopojga B npupone. O30H - aioTpornHas MoaupUKanus
KHCJIOPO/1a.

TennoBoit >PdeKT XUMHYECKOW pEaKIud, TEPMOXUMHYECKHUE YpaBHEHHS, HSK30- H
SHIOTEPMHUUYECKHE peakiuu. TOIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3yXd, YCUJICHUE
MapHUKOBOTO (D dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonmopon - smemeHT M mpocTtoe BemectBo. HaxoxneHue Boaopona B IMPUPOJE,
(buznyueckue U XuMU4YecKre CBOWCTBA, MpUMEHEHHe, crioco0bl mosrydyeHus. KuciaoTer u comnu.

MouisipHbiii 00BEM ra3oB. PacuéTsl Mo XMMHUYECKUM YPAaBHEHUSIM.

®usnueckue cpBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHACBIIEHHbIE pacTBOPBL. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas [10Ji1 BELIECTBA B
pactBope. XumMudeckue cBoKcTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arpsA3HEHHE MPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss neopranmdecknx coeauHenuil. Oxcunabl. Knaccudukamusi OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytome. Homenkiarypa
OoKcUI0B. PU3NUYECKHE U XMMUYECKHE CBOKCTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. ®Pusnueckue M XMMHUUYECKHE CBOIicTBa OcHOoBaHuWil. I[lomyuenue
OCHOBAaHMM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. @u3ndeckue U XUMHUECKUe
cBoiicTBa kucnot. Psan akruBHoctu meramuioB H.H. bekerosa. Ilonyyenue kucmior.

Conu. Homenkiatypa coseil.

dusnueckue M XUMUYECKHE CBOMcTBa coneil. Ilomydenue coien.

I'enernueckas cBsA3b MEXy KJlJaCCaMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMHYECKUN DKCIEPUMEHT: KadyeCTBEHHOE OIPENEIIEHUE COACpkKaHUS KHCIOpoJa B
BO3/yXe, OJy4eHue, coOupaHue, paclio3HaBaHue U U3y4eHUE CBOMCTB KUCIOPO1a, HAOI0IeHHE
B3aMMO/IEHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHMS BO3HMKHOBEHHS M IPEKPAIICHHs TOPEHUs
(moxxapa), O3HaKOMJICHHE ¢ o0Opa3laMH OKCHUJOB M OINHMCAHUE HUX CBOMCTB, IMOJIy4eHHE,
coOMpaHue, pacro3HaBaHUE U U3YyYEHHE CBOWCTB BOJAOpojAa (TOpEHHUE), B3aUMOJACHCTBHUE
Bojopoaa ¢ okcugoM Meau (1) (BO3MOXKHO HMCIONB30BaHME BUACOMATEPHAIOB), HAOIIOACHHE
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00pa3IoB BEIMIECTB KOJIWYECTBOM | MOJIb, HCCIIE0BaHNE 0COOEHHOCTEH paCTBOPEHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JOJICH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJABI C MeTaulaMu (HATPUEM U KalbI[UEM)
(BO3MOYKHO HCIOJIb30BaHUE BUJEOMATEPHANIOB), MCCIENI0BAHUE O0Opa3llOB HEOPraHMYECKUX
BEIIECTB PA3IMYHBIX KIJIACCOB, HAONIOJCHHE W3MEHEHHS OKPAaCKH HMHIUKATOPOB B PacTBOPAX
KHCJIOT U IeJI0Uel, u3yuyeHue B3aumoeiicteus okcuaa meau (I1) ¢ pactBopom cepHO KUCIOTHI,
KHUCIIOT € MeTaUlaMM, peakUuil HeWTpalu3aluu, IOJy4eHHE HEpPacTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOT0 METajlja JAPYrMM M3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAJIbHBIX 3ajau
110 TeMe «BaxHennme Ki1accbl HEOPraHM4ECKUX COCAUHEHUI.

3. Hepuonnuecknii 3akon u Ilepmoamyeckasi cucreMa XMMHYECKHX
jemenToB /.. MenaeseeBa. Ctpoenue atomMoB. XuMH4ecKkasi CBsizb. OKHUCINTEIbHO--
BOCCTAHOBMTEJIbHbIE peaKIHu.

[lepBple MONBITKM KIAaCCU(PUKAUU XUMHYECKUX diieMeHTOB. [loHsTHe o rpynmax
CXOJHBIX 2JIEMEHTOB (ILI€JIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE T'a3bl).
DneMeHTHl, KOTOpble 00pa3yoT aM(OTEpHbIE OKCUBI U THIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepumonnueckass cucreMa XuMH4YeCKHX dieMeHToB JI.U.
MenneneeBa. KopoTkomepuonHas u juimHHonepuojHas ¢opMmbl I[lepuonnyeckoil cucremsl
xumuueckux snemeHToB .M. Menneneea. Ilepuonbl u rpynmbl. DOU3HYECKAN CMBICIT
MOPSIIKOBOTO HOMEpPa, HOMEPOB NEPHOAA U TPYIIIIHI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX suaep. M3oromel. OnekTpossl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [leproandeckoii cucTemMbl
A.N. MengeneeBa. XapakTepUCTHKAa XUMHYECKOTO DJJIEMEHTAa [0 €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme [{.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PAJNYCa aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX
U HEMETAJUIMYECKUX CBOMCTB IO TpymnnaM U nepuojaM. 3HadeHue llepuoamyeckoro 3akoHa u
[Tepronnueckoi CHUCTEMBI XUMHYECKHUX SJIEMEHTOB ISl pa3BUTHUS HAayku W mnpaktuku. [.U.
MeHnpeneeB - y4EHBIA U TPaXKJaHUH.

XUMHUYECKasi  CBS3b. KoBanentnass  (moyiipHass W HEMNOJSpHAas)  CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX AIEMEHTOB. MIOHHasA CBA3b.

Crenenb  okuciieHHs. OKHUCIHMTEIILHO-BOCCTAHOBUTENbHbIE  peakuuu. lIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH HSKCIIEPUMEHT: HM3y4eHHE OOpa3loB BEIIECTB METAIIIOB M HEMETAaJIOB,
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PACTBOPAMU KHCIIOT W IIEJIOYEH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
Pa3oKEHUsl, COCTUHECHHUS).

Oknacc
(68 uacos, 2 uaca 6 neoenro)

1. BemecrBo u xXuMu4ecKasi peakuus.

[lepuonnueckuii 3akoH. Ilepumoamueckas cucrema XumMudyeckux ademeHtoB J[U.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHMHYECKUX
JJIEMEHTOB IEPBBIX TPEX MNEPUOAOB, Kaius, KajJblLUs U UX COCIUHEHUN B COOTBETCTBHH C
IIOJIOKEHUEM DJIEMEHTOB B [leproandeckon cucteme u CTpOEHUEM X aTOMOB.

Crpoenue BeliecTBa: BHUJIbI XUMHYECKON CBA3M. THUIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUNA KPUCTALIMYECKOM PEIETKHM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHWYECKUX BEMIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSALIMXCSA K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKUX COEAUHEHMM, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BELIECTB.
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Knaccugukanuss XMMHYECKHX peaKIUil Mo pa3InYHbIM MpPU3HAKaM (10 YHCITY U COCTaBY
yYacCTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTENeHEH
OKHUCJICHUS XUMUYECKUX 3JEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTaau3aropa). DK30- H
SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKHE YPABHEHMUSL.

[TonsiTue o ckopocTn XUMHYECKOW peaknuu. [loHsTHe 006 0OpaTHUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakuusx. [loHATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanu3e. llondarne o xumuueckoM paBHOBecuU. @DaxkTOphl, BIMSIOIMIME HAa CKOPOCTb
XMUMHMUYECKOHN PEAKINU U M0JIO)KEHUE XUMHUECKOTO PABHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JIEKTPOHHBIA OajaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiI€HHE YPABHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii ¢ UCIOJIb30BaHUEM METO/A IEKTPOHHOTO OaiaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTH U HEINEKTPOoNUThl. KaTnoHsl,
aHUOHBI. MeXaHN3M JIMCCOLMAINY BEIECTB C Pa3IMYHbIMU BUAAMHU

xuMHuueckol cBsizu. CreneHs nuccounanuu. CuiabHbIE U C1a0ble AIEKTPOJIUTHL.

Peakuuu nonHoro ooMeHa. YciioBusi IpOTEKaHUsI PEAKIM HOHHOTO OOMeHa, MOJIHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIOT, OCHOBaHMA M COJIEH B CBETE
MIpe/ICTaBICHU 00 >3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peaklMu Ha HOHBI.
[TonsiTue 0 TMAPOTU3E COJIEH.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISAMHU KPHUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKHUX BELIECTB - METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x0puaa HaTpusi), HCCIEOBAaHME 3aBUCUMOCTHM CKOPOCTHM XHMHUYECKOH peakuuu OT
BO3JICHCTBUS pa3IUYHbIX (AKTOPOB, UCCIIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB,
mporecca  JUCCOLMAIMU  KHUCIOT, wienoded u  cojiel  (BO3MOXKHO — HCIOJIB30BaHUE
BHJIEOMATEPHUAJIOB), MPOBEJCHUE OMBITOB, WUTIOCTPUPYIOIINX MPU3HAKU NMPOTEKAHMsS peaKluit
WOHHOTO OOMeHa (oOpa3oBaHME OCaJKa, BBIJICICHHE Ta3a, OOpa3oBaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMIHUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu
pasioKeHusi, COEIWHEHHsS), paclHo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOIIbIO
KAueCTBEHHBIX PEAKIUI HA NOHBI, pEHICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

2. Hemeranibl 1 MX cOeIMHEHUS.

OO6mass xapaktepucTuka rainoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crenenn okucieHuss. CtpoeHue u (u3HUeCKHe CBOWCTBA IMPOCTHIX BEHIECTB - TajOrCHOB.
XUMHYECKHE CBOWCTBA Ha MpuUMepe Xjopa (B3aUMOJEHCTBHE C MeTaJlaMH, HeMeTallJlaMH,
mienioyamu).  Xjopoojopona. ComnsHas KHCIOTa, XUMHUYECKHE CBOICTBa, TOJIYy4YEeHHUE,
npuMeHeHue. [[eficTBrue Xopa U XJIOpOBOJOPOIa HA OPraHru3M YelloBeKa. BaxxHenme Xjopuabl
U UX HaXO0XICHUE B IPUPOJE.

Obmas xapaktepuctuka 3MeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHHUSL.

Crpoenue u (u3HuUeCKHe CBOWCTBA TPOCTHIX BEIIECTB - KUCIOPOJAa U  CEphl.
AnnoTpornHsie MoAU(UKAIIMKM KUCIOPOAA U cepbl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOIOpOL,
cTpoeHue, GU3NYECKUE U XUMHUYECKHUe cBorcTBa. OKCUIIBI Cephl KaK MPECTaBUTENN KHUCIOTHBIX
okcuaoB. CepHas KHUCIOTa, (PU3NYECKHE U XMMHUYECKUE CBOIMCTBA (00IIME KaK MpPEICTaBUTENs
KJlacca KUCIOT U crienupuueckue). XuMHUUYECKHe peakiiy, JeKalllie B OCHOBE MPOMBIIIEHHOTO
crioco0a MoJy4yeHHs CEPHOM KUCIIOTHI.

IIpumenenne. ConM CcepHOM KHUCIIOTHI, KauyeCTBEHHas peakius Ha CcyabpaT-uoH.
HaxoxneHnue cepel U €€ COeQUHEHUN B MpuUpoae. XHMHUYECKOE 3arps3HEHUE OKpYXKarollen
Cpebl COeAMHEHUSMH cepbl (KHCIOTHBIE JI0KIH, 3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro IPeJOTBPAICHHUS.

OOmast xapaktepuctuka 3meMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUSL.

A30T, pacrpocTpaHeHHe B NpHUpoJie, pu3nyeckre U XuMHUeckue cBoiicrsa. Kpyrosopor
a3oTa B TMpupojae. AMMHAK, €ro (QHU3UYECKMe M XUMHUYECKHE CBOWCTBA, NOJy4YE€HUE H
npuMeHenne. Conu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPHUMEHEHHE.



KadecTBeHHast peakiusi Ha MOHBI aMMOHHS. A30THAasi KUCIOTa, €€ MOJydeHue, (Pu3nyeckue u
XMMUYECKHe CBOWcTBA (OOIIME Kak TMPEICTaBUTENA Kilacca KHCIOT M CcrHeuu(uyeckue).
Hcnonp3oBaHWe HHUTPATOB M COJIGH aMMOHHMA B KayeCTBE MHUHEPAIBHBIX YIOOpEHHA.
XUMUYECKOE 3arps3HEHHE OKPYKAIOLIEH cpelbl COCAUHEHUSMHU a30Ta (KUCIOTHBIE OXKH,
3arps3HEHUE BO3/1yXa, TOYBbI U BOJJOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, Guzndeckrne U XUMUIECKHUE CBOHCTBA.
Oxcun docdopa (V) u dpochopnas kucnora, GU3NIECKUE U XUMHUECKHE CBOWCTBA, TOTyUCHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

Obmass xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSI.

VYraepon, ammoTpornHsie MOAM(UKALMKU, PACIPOCTpaHEHHWE B MpHUpOJe, (U3NYECKUE U
XAMUYecKne cBoicTBa. Axcopomms. KpyroBopor yriepona B mpupojne. OKCHABI yriepona, ux
¢u3nveckne W XWMHUYECKHE CBOWMCTBA, [EHCTBHE HA JKWUBBIC OPraHU3MbI, MOJIY4YCHHE H
NpUMEHEHHE. DKOJIOTHYECKHE TMpOoOSieMbl, cBs3aHHbie ¢ okcuaoMm yraepoma (IV), rumotesa
rJI00aBHOTO TOTETJICHHUs KIMMAaTa, MapHUKOBBIA APQeKT. YTonbHas KHCIOTa M € COJH, WX
¢u3nveckne M XMMHUYECKHE CBOWCTBA, MOJy4eHHE M NMpuMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uoHBL. Mcmonp30BaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH |
CEJIbCKOM XO35IMCTBE.

[lepBoHavanbHbIC MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCTUHEHUSAX Yriepoja
(MeraH, 9TaH, OTWICH, aleTHJICH, ATAHOJ, TJMIEPUH, YKCYCHas KHcjioTta). [IpupomHbie
WUCTOYHUKU YIJIEBOAOPOJOB (yrojib, MPUPOAHBIN Tra3, HedTh), MPOAYKTH HX THepepaboTKu
(6eH3uH), MX POJIb B OBITY U IPOMBIITICHHOCTH.

[TonsiTHe 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: KUPAX, OENIKax, YriaeBoax - ¥ UX PO B
KHU3HU yesloBeka. MarepuaabHOe €IMHCTBO OPraHWYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuwnii, ero ¢usmveckue W XUMHYECKHE CBOWCTBA, IOJyYCHHE W TPUMEHEHUE.
Coemunenus kpemHHs B mpupone. OOmue mnpencrtaBiaeHuss 00 oxcuae kpemHusAs(lY) u
KpeMHHEBOH kucioTe. CHUIMKaThl, UX HCIOJIb30BaHUE B OBITY, MEAULMHE, IPOMBIIIIECHHOCTH.
Baxwnelimme cTpouTenbHblE MaTepUalbl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, >KelIe300€TOH.
ITpo6aemsbl 6€3011aCHOTO NCIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCETHEBHOM JKU3HU.

XUMHUYECKUI HKCIEPUMEHT: H3ydeHHe 00pa3l0oB HEOPraHMYECKUX BELIECTB, CBOICTB
COJITHOM KHUCIJIOTBI, INPOBEJCHHE KAYECTBEHHBIX PEAKIMH Ha XJIOPHUJI-MOHBI W HaOIIOJCHUE
IIPU3HAKOB MX MPOTEKAaHUs, OIMbITHI, OTpakaroulue (U3NYeCKUe M XUMHUYECKHE CBOWCTBA
rajlor€HOB U UX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPUAIOB), 03HAKOMIIEHHE C
oOpa3uaMu XJIOpUJIOB (TalOreHUI0B), O3HAKOMIIEHHE ¢ O0pa3liaMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO HCIHOJIb30BaHUE BUIECOMATEpPHAIOB), HaONIOIEHHE Mpoliecca OOyriIMBaHUs caxapa
[0/l JIeHiCTBUEM KOHICHTPHUPOBAHHOM CEpHOM KHCIOThl, HM3Y4YE€HHE XMMHUYECKHX CBOMCTB
pa30aBICHHON CEpHOM KHUCIIOTHI, NPOBEJECHUE KAYeCTBEHHOM peakuuu Ha cyiab(paT-uOH U
HaOroleHue Tpu3HaKka e€ NpOTeKaHMs, O3HAKOMJIEHHE C (M3MYECKMMHU CBOMCTBaMHU a3o0Ta,
dochopa M mX coemuHEeHUU (BO3MOXXHO HCIOJb30BaHUE BHJICOMATEPHAIOB), OO0Opa3laMu
a30THBIX M (OochOpPHBIX YAOOpeHMI, MOoJydeHHue, coOMpaHHe, pacllo3HaBaHWE U HU3ydECHHE
CBOMCTB aMMMaka, MPOBEJECHHE KAaueCTBEHHBIX peakluil Ha HMOH aMMoHUs M (ocdar-uoH U
U3yueHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMO/IEHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI
C MeZIbl0 (BO3MOXKHO MCHOJIb30BaHUE BUIECOMATEPHAIIOB), H3YUYEHHE MOJIeNIel KPUCTANINYECKUX
peméTok anmasa, rpagura, QyiepeHa, 03HaKOMIICHHE C IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM NpOTHBOrasa, NOJy4YeHHe, coOupaHue,
pacro3HaBaHHe U U3y4eHHE CBOMCTB YIJIEKUCIIOTO I'a3a, MPOBEACHNE KaueCTBEHHBIX peakIuii Ha
KapOOHAT W CHJIMKAaT-UOHBI M H3y4eHHE IPU3HAKOB HX TMPOTEKaHHs, O3HAKOMJIEHHE C
NPOIYKIMEH CHIMKATHOM MPOMBILIUIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3aj]iad 0 TeMe
«BaxHeiue HeMeTauIbl U UX COSTUHEHUSY.

3. MeTtaJuIbl M MX COeTMHEHUSI.

OOmiast XapakTepUCTHKa XHMHYECKUX OJIEMEHTOB - METaVIOB HAa OCHOBAaHMM HX
nosioxkeHust B [lepuonmdeckoil cucreme xumudeckux snemenToB .M. MeneneeBa u cTpoeHUs
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atoMoB. CtpoeHue MerauioB. Mertamnuueckas CBs3b M MeTajIM4ecKas KpucTauindecKas
peméTka. DJIEKTPOXUMHUYECKUN psAJl HanpsHkeHUW MetauioB. dusnmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayuioB. OOmIMEe CrocoObl MoMydYeHus: MeTaioB. [loHsATHE O KOPPO3UU METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3un. CIUIaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHUE B OBITY M MPOMBIIICHHOCTH.

[Ilenouynsle MeTauibl: nosnoxeHue B llepuonnyeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J.1. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJICHUE B Npupoje. Pu3nUecknue U XUMUYECKUE
CBOMcCTBA (Ha mpuMepe HaTpust U Kayusi). OKCUIbI U THAPOKCUIBI HATPpUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUM.

[Ileno4yHO3eMeNnbHBIE METAUIBl MarHMi M Kanplui: nosioxkeHue B llepuommueckoit
cucreme xumudeckux anemeHtoB [[.MI. MeHneneeBa, CTpO€HHE HX aTOMOB, HAXOXJCHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHHWsS M Kaiblusa. BaxkHedme coearuHEHUs
Kanbpus (OKCHUJI, TUAPOKCH, conn). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nonokeHne B Ilepumonnueckoi cucreMe XMMHMYECKMX 3ieMeHToB JI.M.
MenneneeBa, CTpoeHHE aToMa, HaXOXKJIEHHE B Ipupojie. Pu3nyeckue U XUMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCUAA U THIPOKCH]IA AIFOMUHMSL.

Kenezo: mnonoxenne B Ilepuomnueckoil cucreme XuMmudyeckux diementoB [[.N.
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
xeneza. Okeuipl, ruApokcubl U conu coiu xkenesda (II) u sxenesa (III), ux cocras, cBoiicTBa u
ITOJTy4YEeHHE.

XUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE € OOpa3llaMH METaUIOB U CIUJIaBOB, HX
¢bu3nuecKuMU CBOMCTBaMM, M3ydEHHE pPE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO
HCIO0JIb30BAHNE BUJEOMATEPHANIOB), 0COOCHHOCTEN B3aMMOIEHCTBUS OKCUAA KaJbIUs U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIB30BaHHUE BUICOMATEPUATIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI,
mpolecca TOpPeHHsl jKelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPUAIOB),
MPU3HAKOB MPOTEKAaHUsI KaUeCTBEHHBIX PEAKIMI Ha MOHBI (MArHus, Kajablus, aTIOMUHUS, [INHKA,
xene3a (1) u xenesa (11), memu (I1), HabmiogeHMEe W ONMHCaHHWE MPOIIECCOB OKPAIIWBAHMS
IJIaMEHH MOHAMHU HATpHs, Kaldus W Kalblusg (BO3MOXKHO HCIIOJIb30BAHHE BHUAEOMATEPUANIOB),
uccieoBaHNue aM(pOTEPHBIX CBONCTB THIPOKCHIA aFOMUHUS W TUIPOKCHIA IMHKA, pElIeHHe
JKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Ba)kHelne MeTasuibl U UX COCTUHEHUS».

4, XuMus 4 OKpy:Kaiuas cpeaa.

BemectBa u Marepuanbsl B NOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe ncnonb30BaHue
BEIIECTB M XHMMHUYECKUX peakiuil B ObiTy. IlepBas momomib mpu XHMHYECKHUX OXOrax u
OTpPABJICHUSIX.

XuMHYecKoe ~ 3arpsi3HEHHE  OKpykKaroled  cpeisl  (IpenenbHas — JOMyCTUMAs
KoHLeHTpauus BeuecTs (nanee - [1JIK). Pons xuMuu B perieHnn 5K0JI0rHYECKuX npooem.

XUMUYECKUH OSKCIIEPUMEHT: U3ydeHUEe O0O0paslioB MaTepuanoB (CTEKJIO,  CILIaBbI
METaJJIOB, MOJTUMEPHBIE MAaTEPUAJIbI).



Inanupyemoie pezyibmamul 0C80eHUA YUEeOHO20 npeOmema

W3ydyeHne XuMuM Ha YpOBHE OCHOBHOIO 0OILIero oOpa3oBaHUs HaIlpaBJIEHO Ha
JOCTHIXKCHUC O6y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAPCIMCTHBIX W HNPCAMCTHBIX PC3YJIbTATOB
OCBOEHUS y4EOHOTIO IIpeIMeTa.

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHUS TPOTPaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUs
JOCTUI'alOTCA B XOJ€ O6y‘-I€HI/I$I XUMHHU B €AUHCTBEC yqe6HOﬁ ¥ BOCITUTATEIILHOM JACATCIIbHOCTH B
COOTBETCTBHUU C TpaAUIIUMOHHBIMHA pOCCI/If/'ICKI/IMI/I COIMOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMM, IMPHUHATBIMU B O6HIGCTB6 [MpaBHJIaMHM U HOpMaMU NOBCIACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMUS, CAMOPA3BUTHUS M COLMAIN3ALNN O0YJaIOIIHXCS.

JIn4HOCTHBIE Pe3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCSI PYKOBOACTBOBATHCS
CHUCTEMOM TTO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCIIC B YaCTH:

1) MaTPUOTHYECKOTO BOCIIUTAHUS:

IIEHHOCTHOIO OTHOIIEHHWS K OTCYSCTBEHHOMY KYyIbTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HACJICAWIO, IMOHUMAaHHA 3HAUYCHUA XUMHYIECKOH HAayKh B JXWU3HU COBPEMCHHOI'O
oOrmiecTBa, CIIOCOOHOCTH BIAJETh JAOCTOBEPHON H(popMarmeid o0 MepenoBBIX JOCTIKEHHSIX H
OTKPBITHUAX MPIpOBOfI A OTE€YeCTBECHHOM XUMHHU, 3aUHTCPECOBAHHOCTU B HAYYHBIX 3HAHHAX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

2) TPaXIAHCKOTO BOCIHMTAHHUS:

OpEACTaBJICHUA O COIUMAJIBHBIX HOPMax M IpaBHJIaX MCEKINYHOCTHBIX OTHOIIICHUHA B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, y4eOHO-
MCCIIEIOBATENLCKON, TBOPYECKOH U JPYIHX BUAAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOH JIESITEIBHOCTH TP BBINTOJHEHUH y4E€OHBIX, O3HABATEIBHBIX 3a]a4, BHIOJHEHUH
XUMHUYECKHX IKCIIEPUMEHTOB, CO3aHIH YUEOHBIX MIPOEKTOB, CTPEMIICHHS K B3aUMOIIOHHMMAaHHIO
¥ B3aMMOIIOMOIIM B MpOIEcce 3TOH y4eOHOH IeATeNbHOCTH, TOTOBHOCTH OLICHHBAaTh CBOE
MOBEZICHUE W TOCTYIKH CBOMX TOBAPHIIEH C MO3WIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHHMS MOCIEACTBUH MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUX  TPEACTABICHUII O BEIIECTBE M XUMHUYECKOH  peaKuuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W COCTABIIIOIIMX OCHOBY JUIS
NOHUMAHUS  CYIIHOCTM HAy4YHOW KapTHHBI MHpa, NPEACTaBICHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpelol, 0 poiH
XUMHH B TIO3HAHWU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HANPABICHHBIX Ha IOJYYCHHE HOBBIX 3HAHMU IO XUMHH,
HEOOXOMMBIX JUIsl 00BSCHEHNs HAOII0IaeMBIX ITPOIIECCOB U SIBJICHUN;

MIO03HaBaTEIbHOM, MH(POPMALIMOHHON M YUTATEIBCKON KYJNbTYpbI, B TOM YHCJE HAaBBIKOB
CaMOCTOSITEILHOH PabOThl C y4eOHBIMM TEKCTaMHM, CIIPAaBOYHOW JHMTEPATYpOW, HAOCTYIMHBIMH
TEXHHYECKUMH CPEICTBaMH MH(POPMALMOHHBIX TEXHOJIOTHIA;

uHTEepeca K 0OY4EHHUIO M MO3HAHMIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIbCKON AEATEILHOCTH, K OCOZHAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHsI 00yUeHHsI B JaJIbHEHIIEM;

4)  opmHpOBaHUs KYIbTYpPbI 310POBbSI:

OCO3HAHMS LIEHHOCTH J>KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3[0pPOBbIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KWM3HU, OCO3HAHMS IOCIEICTBUA W HENPUATUS BPEIHBIX
NpUBbIYEK (YHOTpeOJIEHUS aJKOTO0Jis, HApKOTUKOB, KypEeHHs), HEOOXOJUMOCTH COOIIOJIECHHS
npaBUi 0€30MacHOCTU MpU OOpaIleHWH C XMMHMYECKMMH BeLIeCTBaMH B OBITY W pealbHOM
KHU3HU;

5) TpymoOBOro BOCHHTAHHS:

MHTepeca K MPaKTHYeCKOMY M3y4eHHIO Ipodeccuil u Tpya pa3IuuyHOro pojia, yBaKeHUE
K TPYAY U pe3ylbTaTaM TPYJIOBOM JESTEIbHOCTH, B TOM YHUCIIE HA OCHOBE NMPUMEHEHHUS



MpPEAMETHBIX 3HAHUW 1O XHMHUHU, OCO3HAHHOTO BbHIOOpPAa HWHJMBHUAYAIbHOM TPAeKTOPHUU
NPOJOJDKEHHsT 00pa3oBaHMsl C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmeurHoi mpodecCHoHaIbHON AEATEIBHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJITAlITHPOBATHCS B MPOQPECCUOHATBHON Cpefie;

6) DSKOJIOrHYEeCKOro BOCIIMTAHUS:

9KOJIOTMUECKH 1I€JIECO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE KaK HCTOYHHKY >KM3HM Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAHUSA, MOHUMAaHMs IIEHHOCTH 3I0POBOTO M 0€30macHoro oobpasa
KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY M  TICHXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTU COONIOJICHHS MPaBUiI OE30MAaCHOTO MOBENEHHs MpH padboTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYaLUSIX, YIPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, IMMOJTy4aeMbIe MPU H3YYCHUH XUMUH, JUISI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAlOWIEeW MPUPOJHOM CpPEIOW, MOBBIIIECHHUS YPOBHS 3KOJOTUYECKOU
KYJIbTYpPbI, OCO3HAHHUS INI00AJTBHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTell uX perieHus
MOCPEJCTBOM METOJIOB XUMUHU;

9KOJIOTUYECKOTO MBIIIJICHUSI, YMEHHS PYKOBOJCTBOBAThCS WM B I[IO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COIMAJIbHON MPAKTHUKE.

MetanpeaMeTHble pe3yiabTaTbl. B cocTaBe meTanpeaMETHBIX pe3yJIbTaTOB
BBIJISJSIIOT 3HAUYMMBIC JUISI (POPMUPOBAHUST MHPOBO33PEHHUS OOIICHAYYHBIC TOHATHSA (3aKOH,
TEOpUsl, MPUHIUIM, TUIOTE3a, (aKT, CUCTEMa, MPOLECC, IKCHEPUMEHT U JAPYroe.), KOTOpbIe
HCIOJIb3YIOTCSl B €CTECTBEHHO-HAYyYHBIX y4EOHBIX NMpEAMETax M MO3BOJISIIOT HA OCHOBE 3HAHMMA
U3 3TUX NpeaMeToB (GopMHpOBaTh MPEACTABICHHE O LIEJOCTHON HayyHOU KapTHHE MHpa, U
YHUBEpCaJbHbIC y4eOHBIC NEeHCTBHS (TI03HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTHUBHBIC),
KOTOpble o0ecrneunBaoT (GOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEILHOMY IUJIAHHUPOBAHUIO U
OCYILIECTBJICHUIO  y4eOHOW  JesATeNbHOCTH. MeTanpeaMeTHbIe  pe3yibTaTbl  OCBOCHHUSA
oOpa3oBaTeNbHOM  MporpaMMmbl 1O XMMHH  OTPaXalOT OBJAJCHHE  YHHUBEPCAIbHBIMU
[M03HABATEJIbHBIMU JICHCTBUSMH, B TOM YHCJIE:

1) 0a30BbIC JOrHYECKHE ACHCTBUS:

YMEHUE UCHOJIB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUICHUS IPU OCBOCHHMM 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX MOHATUH (BBLAENATh, MX XapaKTepHble IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSITUAMU), UCIOIH30BATh MOHATHUS JUISI OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBJICHWM, BbIOMpATh OCHOBAHUSA U KPUTEPUH [UIsl KiacCU(UKALUU
XUMHUYECKUX BEIIECTB U XUMMUYECKUX PEAKLIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBS3H
Mexay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX1eHus! (MHAYKTUBHBIC, 1€TyKTUBHbIE,
10 aHAJIOTUH ), TPOBOJAUTH BBHIBObI U 3aKIIOUCHHUS,

yMEHUE IIPUMEHSATH B npoliecce Mo3HaHus MTOHATHUS
(mpeaMeTHBIE U METaIlpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENN, UCTIOIb3yEeMbIE B
XUMHH, PeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEACTABICHUS -
XMMHYECKUN 3HaK (CMMBOJ 3JI€MEHTa), XUMH4Yeckas (GopMmylia U ypaBHEHHUE XUMHYECKOU
peaKIuy - Mpyu peleHud yd4eOHO-TI03HaBaTeNbHBIX 3314, ¢ YYETOM 3TUX MOJEIbHBIX
MIPEJICTABICHUH BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aEeMBIX OOBEKTOB -
XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKLU, BBIABIATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-
CJIE/ICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3yUaEMBIX MTPOIIECCaX U SBJICHUSX;

2) 06a30BbIC UCCIIEIOBATEIbCKUE ICHCTBHSL:

YMEHUE HUCIOJIb30BATh MOCTABJIEHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KauyecTBE OCHOBBI JUIsi (OpPMHUPOBAHUSA TUIOTE3bl MO TPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTeHNe OMbITA MO IJIAHUPOBAHUIO, OPTaHHU3AI[MU U MPOBENCHUIO YYCHHUECKUX
HKCTIIEPUMEHTOB: yMEHHE HaOMI0IaTh 32 X00M IpoIiecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €r0
pe3ynbrat, (hopMmynupoBaTh 0OOOIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISITh OTYET O MPOJICTAHHON padboTe;

3) pabora c nHpOpMaLUEii:

yYMEHHE BHIOMpATh, AHAIU3UPOBATh M HWHTEPIPETUPOBATH WHQPOPMAIUIO PA3TUYHBIX
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BHJIOB U (OpPM TPEICTABICHHS, TOTYyYaeMYI0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO- IMOMYJISIpHAsS
JUTepaTypa XMMHYECKOTO COJEpXKaHHs, CIpaBOYHbBIe Mocodus, pecypcsl HHTepHeTa),
KPUTUYECKH OIEHUBATH IPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(POPMAILIUIO;

YMEHHE MPUMEHSATH PA3TUYHBIE METOBI U 3aIIPOCHI IIPH TIOMCKE U 0TOOpe HHPOPMAITUH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHHUSI yYEOHBIX U MTO3HABATEIBHBIX 33144
OTIPENIeNIEHHOTO THUIA, NPHOOPETEHHE OIbITa B 00JACTH HCIOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUIHBIX
MMOUCKOBBIX CHUCTEM, CaMOCTOSITEILHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTABIICHUS
nH(pOpPMAMA ¥ HWIUTIOCTPUPOBATH PEIIAEMBbIC 337add HECIIOKHBIMU CXEMaMH, JHarpaMMaMH,
apyrumu Gpopmamu rpaguKe U UX KOMOMHAIMSAMUY;

YMEHHUE HCIOJB30BaTh M aHAIM3UPOBATH B MpOIECCE YUYEOHOW M HMCCIEeNOBATEIbCKOU
JESITeILHOCTH HHPOPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3sSHCTBA M TPAHCTIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH NPUPOIHON CPEIbI;

v obOydaromierocs OymyT copmMupoBaHbI cIeayIolme YHHUBEPCAIbHBIC
KOMMYHHKATHBHBIC JICHCTBUS:

YMEHHE 3a/aBaTh BOIpPOCH (B XOoJe nauanora U (WiM) JUCKYCCHMH) IO CYHIECTBY
oOcykmaemMoil Tembl, (GOpPMYIHpPOBaTH CBOM TMPEIJIOKEHUS OTHOCHTEIHHO BBITOJTHCHUS
MpeUI0KEHHOM 3a/1a4H;

MPUOOpEeTEeHHEe  ONBITa  IMPE3CHTAIlMM  PE3yJIbTAaTOB  BBIMOJIHCHHS  XHMHUYECKOTO
AKCIIEpUMEHTA (JTA0OpaTOPHOTO OTMBITa, J1TAOOPATOPHON pabOTHI MO HCCIACAOBAHHIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

3aWHTEPECOBAHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMH  IIO3HABATEIBHOW M
MCCIIEIOBATENILCKOM JIEITETPHOCTH TPU PENICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
0o0IUX HMHTEPECOB W COTJIACOBAHMS TMO3UIUN (0OCYXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE);

VY oOyuaromerocss 0yayT chopMHUPOBaHBI CICAYIONINE YHUBEPCAIbHBIE PETYJISITUBHBIC
NIEUCTBUS:

YMEHHE CAMOCTOSITENILHO ONPEAEIATh eI AeATeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHUPOBaTh M NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JACSTEIBHOCTb, BHIOHMPAThH
HauOosiee A EKTUBHBIE CHOCOOBI  pemieHus Y4eOHBIX M IMO3HABATEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alropuT™M ACUCTBUN MpU
BBITIOJIHEHUH 33/IaHUi € y4€TOM TMOJY4YeHHs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTax -
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYUEHHOTO pe3yJibTaTa 3asBJICHHOM LIEJIH;

YMEHHE UCIO0JIb30BATh U AaHAJTM3UPOBATh KOHTEKCTHI, IIPeIaraéMble B YCIOBHH 3a/1aHUH.

IIpenmeTHble pe3yabTaThbl OCBOSHHUS MPOTPaMMBbI 10 XMMHH Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHUsI.

B cocraBe mpenMeTHBIX pPE3yabTATOB IO OCBOEHHIO O0S3aTEIBHOIO COJEp)KaHUS,
YCTaHOBJICHHOTO JAaHHOW QenepanbHON pabodeil mMporpaMMoll, BBIJENSAIOT: OCBOCHHBIC
oOyyarouMMuUCsl Hay4Hble 3HAHUS, YMEHHS M CHOCOOBI JeMCTBWIA, crenuduueckue s
npeaMeTHO obnmactu «XUMHSD», BUABI JEATEIBHOCTH IO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX M HOBBIX CHUTYAITHIX.

K xonmy oOyuenus B 8 kiacce y oOydwaromerocss Oyay copMUpOBaHBI CIETYIOLIUE
MpeIMETHBIEC PE3YAbTATHI 10 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSATHUNA: aTOM, MOJEKYIa, XUMUYECKHM
3JIEMEHT, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOIHAs W HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBa, MOIIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISPHBIA O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHb OKUCIICHHUS, XUMUYECKast
peakiusi, Kiaaccuukamus peakiuid: peakmuu COSAUHEHUS, PEaKIHHU PA3I0KEHHs, PEaKIuu
3aMeIleHus], PEaKIuiu 0OMEHa, 9K30- M YHAOTEPMUUIECKHE PEAKINH, TEIIOBOM APdEKT peakiuu,
SJIPO aTOMa, JIEKTPOHHBIN CIOW aTroMa, aToMHasi OpOUTallb, paJNyC aTOMa, XUMUYECKasl CBSI3b,
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IOJISIpHAsl M HENOJIIpHasl KOBAJIEHTHAsl CBA3b, MOHHAsl CBsI3b, MOH, KaTUOH, aHUOH, PAaCTBOP,
MaccoBas J10J1s1 BELECTBA (MPOLIEHTHAs: KOHLEHTpaLlUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATUH MU NPUMEHATH ITH
IIOHSATHS IIPU OTIMCAHUU BEIIECTB U UX NPEBPAILEHUI;

UCIOJBb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIi COCTaBJICHUS (OPMYJT BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIUN;

ONPEENATh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWMHApHBIX COEJUHEHMSIX, CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAICKHOCTD BEIIECTB K ONpEeAEIEHHOMY
KJIacCy COCOMHCHHMA 1o (opMyliaM, BHJ XUMHUYECKOW CBSI3M (KOBAJCHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpsiBaTh cwmbici [lepuommueckoro 3axona J[.M. MenneneeBa: neMOHCTpUPOBATh
MMOHUMAaHHE NMEePUOIUUYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX FIEMEHTOB OT UX MOJIOKEHHS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO Y4YEHHUs, 3aKOHa ABOTAJpO, OMUCHIBATH U XapaKTEpU30BaTh TaOINUHYIO0 GOpMy
[leproguueckoil CUCTEMBl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas MOArpymnmna
(A-rpymma)» u «nobounas noarpynna (b-rpymnma)», Maneie U OOJbIINE TEPHOIbI, COOTHOCUTD
0003Ha4YeHUsI, KOTOpbIe uMetoTcs B Tabnuie «llepuonnyeckas cuctemMa XUMHYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa» ¢ YMCIOBBIMHA XapaKTEPUCTUKAMM CTPOEHUS aTOMOB XUMHUYECKUX JIEMEHTOB
(cocraB u 3apsin sapa, o0IIee YUCII0 AEKTPOHOB U PACIIPEIETIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHYECKHE IEMEHTHI, HEOpraHu4ecKue
BEIIECTBA,

XMUMHUYECKHE peakuu (10 YUCITy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, 10
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHMHUYSCKAE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPK1asi OTHICaHue npuMepaMu  MOJIEKYISPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHII;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KAaueCTBEHHOI'O COCTaBa,
BO3MOYHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILLIEHUI B PA3INYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (popMylie CoeIMHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE,
MIPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOM peaklnu;

MPUMEHSITh OCHOBHBIE ONEpPALMK MBICIUTEIBLHOW MESTeNbHOCTH - aHajiu3 U CHUHTE3,
CpaBHeHHE, O0O0OOIIeHHe, CHCTeMaTU3allll0, KiIacCU(PUKAIMIO, BBIABICHUE IPUYUHHO-
CJIEICTBEHHBIX CBSA3EH - /U M3y4EHUS] CBOMCTB BELIECTB U XUMUYECKHX PEaKIUi, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUA - HaONIOJEHUE, H3MEPEHHE, MOJEIHPOBAHHE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

cleoBaTh MpaBWJIaM  [IOJIb30BAHHUS ~XMMHUYECKOW TMOCYI0M U J1ab0opaTOpHBIM
obopynoBaHueM, a Takke TMpaBujaM oOpalleHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU 10 BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB MO MOJYUYEHUIO U
coOupaHHIo Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
omnpenenéHHOM MaccoBOM JoJNieil pPacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH M MPOBOAUTH
XMMHMUYECKHE DKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB ILEIOUYEH M KHUCIOT C MOMOUIBIO
MH/IMKATOPOB (JakMyc, heHo(pTaenH, METHIIOPAHXK U IpYTHE).

K koHmy obOyuenuss B 9 kiacce y oOydaromierocsi 0yay copMHpOBaHBI
CIIEYIOINE IPEIMETHBIE PE3YIbTATHI 110 XUMHUU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX IIOHATUN: XUMHWYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHHUOH, IIPOCTO€ BEIECTBO, CJIO)KHOE BEIECTBO, BAaJECHTHOCT,
IEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHUS, XMMHMUYECKas peakuus, XUMUYECKas CBS3b,
TETIOBON 3(PQEKT peakuuu, Mojab, MOJISIPHBIM 00BEM, PacTBOP, HIEKTPOIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAlINSA, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecue, oOpaTuMble M HeoOpaTUMblE peakIMM, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuu, OKUCINUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE, AJUIOTPOIHS,
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aM(pOTEpHOCTh, XUMUYECKasI CBS3b (KOBAJIICHTHAs, NOHHAS, METAIMYECKAs ), KPUCTAJUTMYECKAs
pemeéTka, KOpPpO3Hsi METAJJIOB, CIUIABbl, CKOPOCTh XMMHYECKOM peakuuH, MpeAesbHO
nonycrumas konueHntpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX MOHSATUH M TPUMEHSTH 3THU
MOHATHUS MPU ONIMCAHUU BELIECTB U UX MPEBPAILICHUI;

WCIIOJb30BaTh XMMMUYECKYI0O CHMBOJIMKY JJIsi COCTaBlieHUs (OpMyNl BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIUN;

OTIPENIETSATh BAJICHTHOCTD M CTEMEHb OKUCICHHUS XMMUYECKUX IEMEHTOB B COCTMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIACCy COCAUHEHUU I10
dbopmMyniaM, BUJI XUMHYECKOW CBSI3M (KOBAJICHTHAS, MOHHASI, METATMYECKAsi) B HEOPTAaHHUECKUX
COCIIMHEHUSX, 3aps] MOHA TI0 XUMHYECKOH (opmylie, XapakTep Cpelbl B BOIHBIX PAacTBOPAx
HEOPraHUYECKNX COCAMHEHUH, TUTT KPUCTAINIMUECKON PEMIETKH KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona /.M. MenneneeBa u JEMOHCTPUPOBAThH €TI0
MMOHMMAaHME: OMNHWCHIBATh M XapaKTepu3oBaTh TabmuuHyto (opmy Illepronnyueckoid cucTEMbI
XUMUYECKUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs moarpynmna (A-rpymnma)» U «rmoOovHas
noarpynna (b-rpymma)», manele ¥ OOJbIINE MEPHOJBI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPbIE
MMEIOTCS B TIEPUOJUYECKONW TaONHIE, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjpa, 00IIee YMCIo JIEKTPOHOB U pachpeneiieHue ux
10 AJIEKTPOHHBIM CJI05IM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB DJIEMEHTOB
Y MX COCIMHEHUU B Tpeesiax MajbIX MEePUOJ0B M TJIABHBIX MOJTPYII C YUETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHYECKUE
peaknuu (10 YMCIy U COCTaBY YYaCTBYIONIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3 dekTy, mo
M3MEHEHHUIO CTENEeHEH OKUCIECHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) oOmMEe © crenuduyeckue XUMHUYECKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, NOJITBEPKasi ONMKUCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOUIMX XUMHYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS SJICKTPOJUTHYECKON NHUCCOLMALMUA KUCIOT, IIEI0YEeH U COJeH,
MOJIHBIE M COKpAall€HHbIE YpaBHEHHUS peakuuid HMOHHOrO oOOMEHa, YypaBHEHHs pPEeaKIHii,
MOATBEPKNAIOLIUX CYIIECTBOBAHHE T€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IMYHbIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX IIPEBPALICHHUI B pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIIBHYIO MOJICKYIIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (popmylie CoeIMHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
MIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM peaklnu;

coOnroAaTh MpaBWia TMOJB30BaHUSA  XMMHUYECKON mocynol u  JabopaTopHBIM
o0opynoBaHueM, a TakKe MpaBuiia 00pallleHHs C BeIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSAMHU
[0 BBIMOJHEHUIO JAO0OPATOPHBIX XHUMHYECKUX OIBITOB [0 TOJYYEHHI0 M COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a);

MPOBOJIUTHh PEAKLUHU, MOATBEPKAAIOIINE KAUYECTBEHHBI COCTAaB PAa3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUA-, HOAMI-, KapOoHaT-, ¢docdar-, CUIUKAT-,
cynbdar-, TUAPOKCHUI-HUOHBI, KATHOHBI aMMOHHSI ¥  HMOHBl HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIECTB;

MIPUMEHATh OCHOBHBIE OINEpalliy MBICIUTEIbHON NE€ATEIbHOCTH - aHajlu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEeMATU3alINIO, BBISBICHHE MPUYUHHO-CIIEJICTBEHHBIX CBSI3eH - s
M3Yy4YEHUs1 CBOMCTB BEUIECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS -
HaOI0IeHNE, U3MEPEHHE, MOJISTUPOBAHHE, YKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH).
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omeO()uMblx HdA 0C60€CHUe Ktl.?deOﬁ memal
Xumus. 8 kiaacc.

Ne HaumenoBanue pa3gesioB u | Beero
Pasznena/Tembl TeM 4acoB D opMbI KOHTPOJIS
IIpakTuyeckue | KoHTpoabHbIE
padoThI padoThI
1. IlepBonayaibHbIe 21 2 1
XHMUYECKHE MOHATHA.
2. Kucaopoa. I'opennue. 5 1 0
3. Bonopon. 4 1 1
4, Boaa. PacTtBopsbl. 7 1 1
5. Koan4yecTBeHHDbIE 5 0 0
OTHOLIEHUS B XUMHHU.
6. Bakueiimme KJIaCChI 11 1 1
HEOPraHUYeCKHUX
COeIMHEHUH.
7. Mepuoanueckuii 3aKoH H 8 0 1
CTpOEHHE aTOMA.
8. Ctpoenue BellecTBa. 9 0 1
XumMuueckas CBA3b.
Hroro 70 6 6
Xumus. 9 kiaace.
Ne HaumenoBaHue pasaesioB u tem | Bcero
Paznena/ 4acoB DopMbI KOHTPOJIS
TeMBbI IIpakTuyeckne | KoHTpobLHBIE
padoTbI padoThI
1. Knaccupukanus XuMHYECKHX 7 1 0
peakuuii
2. XumMuueckue peakuuu B 10 1 1
BOJHBIX PacTBOpax
3. I'ajorennl 5 1 0
4, Kucaopon u cepa 7 1 1
S. A3ort 1 dochop 11 1 1
6. Yraepoa u KpeMHHUit 10 1 0
7. MeTtasLinl 13 1 1
8. IlepBonayajbHbIE 7 0 1
npeacTaBJIeHUs 00
OpPraHu4YecKuX BelecTBax
HToro 70 7 5

Temamuueckoe njlaHupoe6éaHue C yKa3anuem Kojiuuecmea uacoe,
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Onucanue MaTepraIbLHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocray,
HCII0JIB3YEeMOr0 IS peajin3aluy 00pa3oBaTeJbHbIX IPOrPAMM B paMKax

npenogaBaHus XUMHH

PaGowas mporpamma mo xumuu B 8-9 kimaccax paspaboTaHa C HCIIOJB30BaHHEM
obopymoBanuss 1neHtpa «Touka poctay Ha ©6aze MKOY «KopeHeBckas cpemHsis
obmieo0OpazoBarenpHast mKoaa No2».

Hcnons3oBanue oOopynoBaHusi meHTpa «Toukd pocTay TMpH pealn3alud JaHHOU
MIPOTPaMMBI TIO3BOJISIET CO3/IaTh YCIOBHS:

- JUISl paCIIMPEHUs COJICPIKAHMUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHNUS;

- JUTS TIOBBIIIEHUS TTO3HABATEIHHON aKTUBHOCTH OOYYAIOIIMXCSI B €CTECTBEHHO-HAYYHON
00JacTH; 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

- JUIA pa3BUTHs JMYHOCTH peOeHKa B Tpoliecce OOy4eHHUs XUMHH, €ro CIIOCOOHOCTEH,
(hopMUPOBAHHSA U YIOBJIETBOPEHUS COIIMATBHO 3HAUNMBIX HHTEPECOB U TIOTPEOHOCTEIH;

- 7151 paboTHl C OJJAPEHHBIMU IIKOJIBHUKAMH, OPraHU3allii UX Pa3BUTHS B Pa3IMYHBIX

obacTsax o0pa3oBaTeNbLHOMN, TBOPUECKON JIEATETLHOCTH.

[Mpumensist dpoBbie Ta0OPATOPHH HA YPOKAX XUMHH, YYaIIUECs CMOTYT BBITIOJIHHUTH
nabopaTtopHble pabOThl ¥ SKCIIEPUMEHTHI IO TPOrpaMMe OCHOBHOM LIKOJIBI.

MarepuanbHo-TexHuueckasi 06a3a neHtpa «Touka pocTa» BkIto4yaeT B ceOa uudposbie
nmabopaTtopur, HaOOpPHI KJIACCHYECKOTO OOOpYAOBaHUS IS TPOBEACHHUS XUMHYECKOTO
MPaKTUKyMa.

Ooopyooeanue yenmpa «Touka pocmay

Ne Xumus
/1

1 [{udposas mabopaTopus 1Mo XUMHH:

- mudpoBoit poTomeTp

- TaTYUK MYTHOCTHU

- TaTYUK ONTUYECKON IIIOTHOCTH

- nat4uK ypoBHs pH

- JaT4uK TeMIepaTypbl UCCIEIyeMOM

cpebl
- TATYUK AJIEKTPUUECKON TPOBOJUMOCTHU
-KIOBETBI

2 Hoytb6yxk

3 PeakTuBsl

CIIUCOK NIPAKTUYECKHUX PABOT 110 XUMHUHN
(c npuMeHeHHeM H(POBOro U AHAJIOT0BOr0 00opynoBanus HeHTpa «Touka

pocray)
Ne Ha3panune npakTu4yeckoi padoTsl OOopynoBanue HeHTpa
n/n «Touxka Pocra»
8 ki1ace
IIpakTnyeckas padora Nel. [Tudposas nadbopatopus 1o
[Ipuemsl 6e30macHoil paboTel ¢ 000PYJOBAHUEM U XUMHH, HOYTOYK, PEaKTUBBI
BenectBamMu. CTpoeHue miaMeHu
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XUMHUYECKUE CBOWCTBA U IPUMEHEHUE BO/IbI.
Bopa — pactBoputens. PacTBopsI.

[Mudposas naboparopus 1o
XUMHH, HOYTOYK, pEaKTUBbI

IIpakTHyeckas padora Ne6.

Pemenue skcnepuMeHTAIBHBIX 3a7a4 10 TEME
«BaxHenmue Kiaccbl HEOPraHMYECKUX
COCITMHEHU .

[Mudposas mabopaTopus 1mo
XUMHH, HOYTOYK, pEaKTUBbI

9 kJacc

CymHocTh nporecca AIIEKTPOJINTUYECKOM
JMCCOLIMAIUU.

Hudposas madbopaTopus 1o
XUMHH, HOYTOYK, peaKTHUBBI

Peaknmu nounoro oomena.

Hudposas nabopaTopus 1o
XUMHH, HOYTOYK, pEaKTHBBI

IIpakTuyeckas padora Ne2.

PGIHCHI/IC 3KCHepI/IMeHTaJ'IBHBIX 3a1a49 II0 TEME
«CBoiicTBa KHCIOT, OCHOBAHHUH U COJIEN KakK
3JIEKTPOIUTOB)

[Hudposas maboparopus mo
XUMHH, HOYTOYK, peaKTHBBI

IIpakTnyeckas pagdora Ne 5.

[Tonyyenne ammuaka M U3y4eHUE €ro CBOMCTB.

HudpoBass mabopatopus 10
XUMHH, HOYTOYK, PEaKTHBBI

IIpakTnyeckasi padora No 6.

[Monyuenue okcuna yriuepona (1V) u usyuenue
ero cBoiicTB. Pacno3naBanue kapOOHATOB.

[udposas maboparopus Mo
XUMHH, HOYTOYK, peaKTHUBBI
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