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8 KUIACC

IepBoHayaibHbIe XUMHYecKHe NOHATHSA [Ipeamer xumuun. Posib XuMuK B )KM3HU YEJIOBEKA. XU-
MU B cucTeMe Hayk. Tena u Bemecta. Pu3nueckre CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.
[Tonatue o Meronax Mo3HaHUs B XuMuH. YucTeie BemecTBa u cmecu. CriocoObl pas3zieneHus cMeceit. Ato-
MBI U MOJIEKYJIbIl. XUMUYECKUE 371eMEHThl. CHMBOJIbI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U cl0KHbIE Belle-
CTBa. ATOMHO-MOJICKYJISIpHOE YUeHue. XuMudeckas (popmyina. BaleHTHOCTh aTOMOB XMMUYECKHX 3JIEMEH-
TOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIp-
Hasg Macca. MaccoBast 0Ji1 XMMUYECKOTO 3JIeMeHTa B coeauHeHnu. Konmnuectso BemectBa. Monb. Mo-
JsipHas mMacca. B3auMOCBsA3b KOJIMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHMI] BelecTsa. Pacyérsl mo
dbopMysiaM XUMUYECKUX coequHeHU. DU3ndeckrue U XUMUYECKHEe SBICHHSI. XUMUYECKas peakius U eé
Mpu3HaKUA. 3aKOH COXPAHEHHUs MAacChl BEMIECTB. XMMUYECKUE ypaBHeHHs. Kiaccupukanus XUMHUECKUX
peaknuil (CoeTMHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa).
XUMHYeCKHUil IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCY 0, MpaBujiaMu pabOTHI B Jia-
O6oparopun U mpuéMaMu OOpalieHus ¢ JTabOpaTOpPHBIM 00OPYIOBaHHEM, U3YUeHHE M omucaHue (usmde-
CKHX CBOMCTB 00pa3l0B HEOPraHMYECKUX BEIIECTB, HaOM0AeHUE (PU3nUecKUX (TJIaBJICHUE BOCKA, TastHUE
JbJa, pacTUpaHUE caxapa B CTyNKe, KUIEHUE W KOHJACHCAIUs BOJbI) U XUMUYECKUX (TOpEHHE CBEUH, MPO-
KaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJAEHCTBUE MEJa C KUCIOTOM) SIBJICHUM, HAOIIOAEHUE U ONKCAaHUE
MPU3HAKOB MPOTEKAaHUs XUMHUUYECKUX peakluil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOUM KUCIIOTHI C
xjopuaomM Oapusi, paznoxxkenue ruapokcuaa meau (1I) mpu mHarpeBanuu, B3auMoCCTBHE kKeje3a ¢ pacTBO-
pom conu menu (1), uzydyenue cnocob6oB pazaeneHus: cmecel (¢ MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BBI-
napuBaHue, TUCTUILISIMS, XpoMaTorpadusi), MPOBEACHNE OYNCTKH MOBAPEHHOW COJIHM, HAOIIOACHNE U OIH-
CaHUE Pe3yJIbTATOB MPOBEACHUS ONbITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE MOJENEH
MOJIEKY (I1apOCTEPKHEBBIX ). BaxkHeilye npeicTaBuTe I HEOPraHMYECKUX BEILIECTB.
Bo3ayx — cmech razos. Cocras Bo3znyxa. Kucinopoa — snemeHT u npocrtoe BeuectBo. Haxox-
JICHHE KUCIIOpoJa B MpHUpoe, (pru3ndeckue U XuMU4eckue cBoicTBa (peakuuu ropenus). Oxcuasl. [pume-
HeHue kuciopoga. CrnocoObl MoMydeHus KUCIopoJa B JabOpaTopuu U MPOMBIIIIEHHOCTH. KpyroBopor
kucioposa B npupoze. O30H — auioTpornHas Moaudukanus kuciopoaa. TernoBor dpexkT XxuMuueckon
peakl, TEPMOXUMHYECKUE YPAaBHEHHUS, SK30 U IHAOTEPMUYECKHE PEeakUuU. TOMIMBO: yroib U METaH.
3arpsi3HeHue BO3JyXa, yCUJIEHHE NMapHUKOBOro 3¢ ¢dekTa, paspylieHue 030HOBOro cios. Bogopon — ane-
MEHT U IIPOCTOE BEILECTBO.
Haxoxnenue Bogopoaa B npupoje, pU3NYecKue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIO-
coOrI monryuenus. Kucnotel u conu. MomsipHblii 00bEM ra30B.
Pacyérbl mo xumMu4eckuM ypaBHeHusiM. Ou3ndeckue CBOMCTBA BOJABI. Boma kak pacTBopu-
Tenb. PacTBophl. HacklllieHHbIE M HEHACHIILIEHHBIE pacTBOPBL. PacTBOpUMOCTh BellecTB B BojAe. MaccoBas
JI0JIS1 BEILIECTBA B pacTBOpe. XUMHUECKHE CBoMcTBa Bojbl. OcHoBaHMs. Poiib pacTBOpOB B MpHpOJE U B
XKU3HU yenoBeka. KpyroBopoT BoAbl B mpuUpoAe. 3arpsi3HEHUE MPUPOAHBIX BojA. OXpaHa U OYMUCTKA MpH-
ponHbIx Boa. Knaccudukaius HeOpraHmueckKux COeIMHEHUH.
Oxcunpl. Knaccudukanus okcuoB: coneodpasyromye (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHbIE)
u HeconeoOpa3zytonire. Homenknatypa okcumoB. @uznyeckue U XuMU4ecKHe cBoiicTBa okcu1oB. [lomyue-
HUE OKCHJIOB.
OcnoBanus. Knaccudukarus ocHOBaHWHN: METOYN U HEPACTBOPUMBIE oCHOBaHUs. HoMeHka-
Typa OCHOBaHHI. PU3HUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loryueHre ocHOBaHUN.
Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue 1 XUMUUYECKHE CBOM-
cTBa KucnoT. Pan aktuBHocTH MetainoB H.H. bekerosa. [lonydyenue kucmior.
Comu. Homenknarypa coseid. @uzndeckue u xuMuueckre cBorctBa coneil. [Tomyuenue coneil. I'e-
HETUYECKAsI CBSI3b MEX/1y KJIACCAaMU HEOPTaHUYECKUX COCAMHEHUI.

XHMMHYECKUI IKCIIEPUMEHT: Ka4YECTBEHHOE OINPEJECICHUE COJEPKaHUA KHCIOPOIa B BO3IYXE,
MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M U3YYCHHUE CBOMCTB KHCIOpPOJA, HAONIOICHNE B3aUMOICHCTBHS
BELIECTB C KHCIOPOJOM M YCJIOBUS BOZHUKHOBEHHUS U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3laMi OKCHJIOB M OIMCAHWE WX CBOWCTB, TMOJydY€HUE, COOMpaHWE, PACIO3HABAHHE W H3yUCHUE
CBOMCTB BOJiopoa (TOPEHHE), B3auMOIeCcTBIE Boopoia ¢ okcuaoMm Menu (II) (Bo3MOokHO HCTIONb30BaHUE
BUJICOMATEPHAJIOB), HaOJIIOJeHHE 00Pa3LI0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIeI0OBaHUE 0COOEHHOCTEH
PacTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONpPEAEIEHHON Mac-
COBOM J10JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOCIHCTBHE BOABI C METaUIaMU (HATPUEM M KaJbIIEM)



(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB), UCCIEOBAHNE 00PA3II0B HEOPTaHMYECKUX BEIIECTB pa3-
JIMYHBIX KJ1aCCOB, HAOIIOCHNE U3MEHEHNS OKPACKU MHANKATOPOB B pACTBOPAX KUCIOT U IIEJI0YeH, U3yue-
Hue B3auMoaencTusa okcuaa Meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KMCIOT ¢ METaJlJaMH, Peakiuil
HEUTpaIu3aluy, MOJIy4YeHHEe HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTajula IPYrMM U3 pac-
TBOpa COJIM, PELICHUE SKCIIEPUMEHTAIbHBIX 3aa4 110 TeMe «BaKHelIue KIacchl HEOPraHUYECKUX COeu-
HEHUI».
Ilepnonnueckuit 3akoH u lleproauyeckas cucrema XUMUYECKUX 351eMeHTOB [[. M. Menneneesa.

Crpoenne aromoB. Xumuueckas CBsi3b. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu llepBble mONbITKH
KJ1acCU()UKALMU XUMUYECKUX 3JIEMEHTOB. [IOHATHE O TPyIIaX CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U MIET0Y-
HO3EMEJIbHbIE METAJIJIbI, TAJIOT€Hbl, THEPTHBIE Ia3bl). DJIIEMEHTHI, KOTOpbIE 00pa3yIoT aM(pOTEpHbIE OKCUIBI
u rugpokcunasl. [lepuonnueckuit 3axon. Ilepuoandeckas cucrema xumudeckux ainemenTos 1.1, Menpene-
eBa. KopoTkonepruosnHas u anuHHonepuoaHas ¢popmsl Ileproauueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
J.U. Menneneesa. [lepuoas! u rpynmsl. @U3HYECKHUI CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB IEPUOAA U
rpynnsl neMmeHnTa. Crpoenue atoMoB. CoctaB aromHbIX snep. M3oronsl. Onektponsl. CTpoeHue 3iiek-
TPOHHBIX 000JI04€K aTOMOB TepBbIX 20 xuMHuYeckux 3meMeHToB llepuoamueckoii cucremsr [I.M1. Menne-
neeBa. XapaKTepUCTHKAa XMMHMUYECKOTO JIEMEHTa IO ero mnojoxkeHuto B [lepmonmueckoit cucreme JI.H.
MenpeneeBa. 3akOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO rpynnam u nepuonaM. 3Hauenue llepnonnueckoro 3akona u Ilepuoauue-
CKOM CHCTEMBI XMMUYECKHUX 3JIEMEHTOB JUIsl Pa3BUTHs HayKu W npakTtuku. J[.M1. MenneneeB — yd4éHbIi u
IpaXXIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (HOJspHas M HEMOJSPHAas) CBSA3b. DJIEKTPOOTPULIATENb-
HOCTb XMMHYECKUX 2IeMeHTOB. MoHHas cBsa3p. CteneHb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE
peakuuu. [Iponeccs! okucneHus: 1 BoccTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3yuyeHue o0pa3lioB BEILECTB METAJIJIOB M HEMETAJUIOB, B3aMO-
JNENCTBHAE TUAPOKCH/IA [IMHKA C PAaCTBOPAMM KHUCIJIOT M IIEI0YEH, IPOBEAECHHUE ONBITOB, WILIIOCTPUPYIOLIUX
IIPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiuy pa3ioKeHHsl, COSAUHEHUS).

Me:xnpeaMeTHblie CBA3H

Peanuzarnust MeXIpeIMETHBIX CBSI3€H MPU M3YUYEHUH XUMUH B 8 KJIaCCE OCYIIECTBIIACTCS Yepe3 nc-
MOJIb30BaHKE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSTUN, TaK U MOHSATUH, SIBISIOMIUXCS CUCTEMHBIMU IS
OTJIETTbHBIX MPEIMETOB €CTECTBEHHOHAYYHOro mukia. OOmue ecTeCTBEeHHOHAYYHBIE TOHSTHS: HAyYHBIN
¢dakT, runoresa, Teopus, 3aKOH, aHAIIU3, CHUHTE3, KiIaccuduKals, NIepuoInyHOCTb, HAOII0IeHHE, YKCIIe-
PHUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJENb, siBIcHUE. PU3MKA MaTepus, aTOM, BJEKTPOH, MPOTOH,
HEUTPOH, MOH, HYKJIMJ, U30TOIIbI, PaJANOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUIN 3aps]l, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, ((U3NYECKUE BEIIMUUHBI, CAUHUITBI H3MEPEHUsI, KOCMOC, I1JIa-
HeThl, 3BE31bI, Conuie. buonorus: dortocunres, npixanue, 6uochepa. I'eorpadusi: atmocdepa, ruapo-
cdepa, MUHEPAJTBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemiectBo 1 xuMudeckas peakius.

Ilepnonnueckuit 3akoH. lleprommueckas cucrema xumuyeckux syemeHTtoB J[.M. Menneneesa.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB HEPBBIX TPEX MEpUO-
TIOB, KaJusi, KaIbIUS U UX COCMHEHUH B COOTBETCTBHH C TIOJIOKECHUEM AJIEMEHTOB B llepuoamaeckoii cu-
CTeMe M CTPOCHHEM HUX aToMOB. CTpOeHHE BEIIeCTBA: BUJIbI XMMUYECKON CBS3H. THIBI KPUCTAIUIMYECKUX
PemETOK, 3aBUCIMOCTh CBOIMCTB BEIIECTBA OT THIA KPUCTAUTHUECKOW PEMIETKH U BU/Ia XUMHUYECKOM CBSI3H.

Knaccugukaius 1 HOMEHKJIATypa HEOPraHMYECKHX BelIecTB. XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCS K Pa3JINYHBIM KJIaCCaM HEOPTaHWYECKUX COCAMHEHUH, TeHETHYeCKas CBsI3b HEOPraHMIECKUX
BemiecTB. Knaccudukanus XuMHUECKUX peakuuid Mo pa3IMyHbIM MpU3HaKaM (110 YUCIy U COCTaBY ydacT-
BYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3D (eKTy, 0 N3MEHEHHIO CTETIEHEH OKHCICHUS XUMHYECKHIX
3JIEMEHTOB, IO OOPATUMOCTH, 110 YYaCTHIO KaTaau3aTopa). IK30- U SHIOTEPMHUUECKUE PEAKIIUU, TEPMOXH-
MHUYECKUE YPABHEHUS.

[TonaTne 0 cKOpoCcTH XUMHUYECKOU peakuuu. [lonsaTue 06 oOpaTUMbIX U HEOOPATUMBIX XUMH-
4ecKUX peakiusax. [IoHsaTHe 0 TOMOreHHBIX U reTeporeHHbIx peakuusx. [lonstue o xaranuse. [lonstue o
XMUMHUYECKOM paBHOBeCHH. DaKkTOpHI, BIUSIONIME HA CKOPOCTh XUMHUUYECKON PEAKIH U MOJOKECHHE XUMH-
YECKOI'0 paBHOBECHSI.



OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, AJIEKTPOHHBIA  OallaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIBbHOW peakiuu. COCTaBIICHUE YPAaBHEHUU OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 31eKTPOTUTUYECKON JUCCOLMALUU. DIIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl, aHHO-
Hbl. MeXaHu3M JHUCCOLMALMY BEIIECTB C Pa3jIMUHBIMU BUIAMH XMMHUYECKOH cBA3M. CreneHp auccouua-
1un. CuibHbIe U caa0ble IeKTPOIUThL. Peakiimn HOHHOro oOMeHa. Y clloBHsI IPOTEKAaHUs peakUil HOHHO-
ro oOMeHa, MMOJIHBIE U COKpPAIIEHHBIE HOHHbIE YpaBHEHUs peakuuid. CBOCTBa KUCIOT, OCHOBAHUH M COJEH
B CBETE IIPEJCTABICHUN 00 3JIEKTPOIUTHYECKON qucconuannu. KauecTBeHHble peakuun Ha HOHBI. [1oHs-
THE O TUIPOJIN3E CONEN

XHMHYECKHI IKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISMU KPUCTAJUIMYECKUX PELIETOK HEeOpraHu-
YECKUX BEIECTB — METAJUIOB M HEMETA/UIoB (rpadura u ammasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpUs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaklMy OT BO3JEHCTBUS Pa3INUHBIX (aKTOPOB, HC-
CJIEJOBaHME 3JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, ITPOLIECCa IUCCOLMALIMM KUCIIOT, LIEJIoUel U coleit
(BO3MOKHO HCIIOJIb30BaHUE BUAEO MAaTEpHAIOB), IPOBEACHUE ONbBITOB, WUTIOCTPUPYIOIIUX IPU3HAKU MIPO-
TEKaHUs peakIuii HOHHOro oOMeHa (00pazoBaHME 0Ca/Ka, BBIJCICHHE Ta3a, 00pa30BaHUE BOJbI), ONBITOB,
WUTIOCTPUPYIOIIUX HIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMi (FrOpeHne, peakluu pasiioxKe-
HUS, COEIMHEHUS), PACIIO3HABaHNE HEOPraHMUECKUX BELECTB C MIOMOIIbIO KAUECTBEHHBIX PEAKIMI Ha HO-
HBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1au.

Hewmeramner u ux coenunenns OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEICHU OKUCIICHHSL.

Crpoenue u (pu3nyYecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xjopa (B3aMMOJAEHCTBHE C METajulaMH, HeMeTaljaMmH, Lienodamu). XiopoBopopon. CossiHas
KHMCJIOTa, XUMUYECKHE CBOWCTBA, MOJIy4€HUE, IpUMEHeHue. JIeficTBUE XJlopa U XJIOPOBOAOPOJa Ha opra-
HU3M 4YeloBeka. Bakneimue xiopusl 1 UX HaXO0XKJICHUE B TIPUPOJIE.

O6mras xapakTtepuctrka 3aeMeHTOB VIA-rpyrmimbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, Xapak-
TepHbIe cTeneHn okucieHus. CtpoeHue U (pu3nYeckue CBOMCTBA MPOCTHIX BELIECTB — KHCIOPOJa U CEpBbI.
AnnoTpornHble MOJU(PUKALIMN KUCIOpOAa U cepbl. XUMHUECKHE CBOICTBa cepbl. CepoBOOPO/I, CTPOCHHUE,
¢usnyeckue U XUMU4eckue cBoiicTBa. OKCHIIBI Cepbl KaK MPEeACTaBUTENN KHCIOTHBIX OKcHuoB. CepHas
KHCIIOTa, PU3NYECKHEe U XUMUYECKHE CBOICTBa (00IIMe Kak MpeICcTaBUuTeNs Kiacca KUCIOT U crenuduye-
cKue). XMMHUYECKHE peaKIiy, JeKallie B OCHOBE MPOMBIIUIEHHOTO cr10co0a MOIy4YeHUs] CePHOU KUCTOTHI.
[Ipumenenue cepHoil kucnotbl. Coau cCepHON KUCIIOThI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxox-
JICHUE CEPBI U €€ COENMHEHUN B IPUpOJe. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpelbl COEAMHEHUSIMU
cepbl (KUCIOTHBIE JI0XK/IU, 3arps3HEHNE BO3/JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALLICHUS.

OOmrast XxapakTepucTUKa 31eMeHTOB VA-Tpymnibl. OCOOEHHOCTH CTPOEHHs aTOMOB, Xapak-
TEpHbIE CTENEHH OKHCIEHUS. A30T, pacIpOCTpaHEHUE B MpHUpoje, GpU3nueckrue U XUMUYECKUE CBOICTBA.
Kpyrosopot azota B npupoae. AMMHUax, ero (pu3n4eckre U XUMHUYECKHE CBOMCTBA, MMOJIyYeHUE U MpUMe-
HeHue. Conu aMMOHMS, UX QU3NYECKUE U XMMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMs. A30THas KUCIOTa, €€ ImoylyueHue, (Gpu3nueckue M XMMHUYECKHe CBOilcTBa (oOmMe Kak
MIpe/ICTaBUTEINs Kilacca KUCIOT U crenududeckue). Vcrnonb3oBaHne HUTPATOB U COJiel aMMOHHUS B Kaue-
CTBE MMHEPAJIbHBIX YI0O0peHuil. XuMHU4YecKoe 3arps3HEHUE OKpY’Kalollel cpesibl COSAMHEHUSMH a30Ta
(KUCIOTHBIE J0XKIHU, 3arpsi3HEHUE BO3/AyXa, MOYBBI U BOJ0EMOB). Docdop, amioTponHbie MOIUPUKALINN
docdopa, puznueckue u xumuueckue cBoiictsa. Oxcun pocdopa (V) u pochopHas kucnota, puzndeckue
U XMMHUYECKHE CBOMCTBa, monyueHue. Mcnonb3zoBanue pochaToB B KauecTBE MUHEPATBHBIX YI00pEHHIA.
OObmast xapakrepuctuka s1eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHHsI aTOMOB, Xa-
pakTepHble CTETNEHU OKUCIEHMs. YTJIEepOJl, alJIOTPOINHbIE MOAU(UKALIMU, PACIPOCTpaHEHHE B MPUPO/IE,
¢usnyeckrue U XuMuueckue cBoiictsa. Ancopouus. Kpyrosopor yrieposaa B mpupoje. OKCHIIBI yIiiepoaa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBHE Ha YKUBbIE OPraHU3MBbI, MOJyYE€HUE U MPUMEHEHUE.
DKosornyeckue mpooieMbl, cBs3aHHble ¢ okcujoM yriepona (IV), rumoresa rio0GanbHOTO MOTEMICHUS
KJIMMaTa, MapHUKOBBIA 3(hdexT. YronpHas KuciaoTa U e€ coyu, uX QU3ndeckue U XMMUYECKHe CBONCTBA,
nojlyueHue u npuMeHenue. KauectsenHas peaxius Ha kapOoHaTHOHBI. Mcnonb30Banne kapOOHATOB B ObI-
Ty, MEIUIMHE, IPOMBIIUICHHOCTH U CEJIbCKOM XO03sicTBe. IlepBoHayanbHble MOHATHS 00 OPraHUYECKHUX
BELIECTBaX KaK O COEAMHEHHUAX yriepona (METaH, 3TaH, 3TUJIEH, alleTWIEH, ATAHOJ, ININLEPHH, YKCYyCHAs
kuciota). [IpupoaHbie HICTOYHUKH YTIIEBOIOPOOB (YT0Jib, IPUPOJIHBIN Ta3, He(Th), MPOIYKTHI UX Tepepa-
60TKH (O€H3MH), UX POJb B OBITY M MPOMBINUIEHHOCTH. [IOoHATHE O OMOTOTMYECKH BaXKHBIX BEILECTBAX:
&KHpax, OeKax, yrJIeBO1ax — U UX POJIM B KU3HU YelIoBeKa. MarepuanbHOe €JMHCTBO OPraHUYECKUX U He-
OpraHuyvecKux coeauHeHuil. KpeMHuuii, ero gpusnueckue 1 XMMUYECKHE CBOMCTBA, MMOJyuYeHHE U IPUMEHE-
Hue. CoenuHeHusi KpeMHUs B npupojae. O0ume npeacrabienust o0 okcuae kpemaus (IV) u kpemHueBoi



kucnore. CUIIMKATBI, MX UCTOJIB30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHene cTpouTenbHbIe MaTe-
pHaibl: KepaMuKa, CTEKJI0, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€301MacHOr0 UCTIOIb30BaHUS CTPOU-
TEJbHBIX MATEPUAJIOB B IOBCEAHEBHOM KH3HHU.

XHMHYECKUI IKCIIEPUMEHT: H3yueHue 00pa3loB HEOPraHMYECKHUX BEUIECTB, CBOMCTB COJIS-
HOW KHCIJIOTBI, IPOBEJACHNE KAaUeCTBECHHBIX PEAKLUUH Ha XJIOPHUI-UOHBI U HAOIIO/IEHHE MPU3HAKOB UX IPO-
TEKaHUsI, OMbITHI, OTpaXkawIlue GU3NUecKue U XMMHUYECKHUE CBOICTBA raJloreHOB U UX COeIMHEHUH (BO3-
MOHO HCIIOJIb30BAHKHE BUACOMATEPUAJIOB), 03HAKOMJIEHHE C 00pa3liaMu XJIOPUIOB (TalOreHUuI0B), O3HA-
KOMJICHHE ¢ oOpasliaMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB),
HaOJI0IeHNE TTpoliecca OOYTIMBaHMs caxapa Mo ACHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3Y-
YeHHe XMMHMYECKHUX CBOWCTB pa30aBICHHOW CEpHOM KHCIOTHI, MPOBEACHHE KAueCTBEHHOW peakIMH Ha
cynb(ar-uoH 1 HaOII0IeHNe MPU3HaKa €€ MPOTeKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMH CBOMICTBaMH a30Ta,
dbochopa u ux coequHeHU (BO3MOXKHO HCIIOIB30BaHNUE BHICOMATEPUAIOB), 00Opa3iiaMu a30THBIX U (oc-
¢bopHBIX ya0oOpeHuil, momydyeHue, coOnpanme, pacrno3HaBaHle U U3yueHHE CBOMCTB aMMHaKa, MPOBEJCHNE
KAueCTBEHHBIX PEeaKIiil Ha HOH aMMOHHUS U (pochaT-uoH U U3yuyeHue MPU3HAKOB UX MPOTEKAHUSI, B3aUMO-
J€MCTBYE KOHLIEHTPUPOBAHHOW a30THOW KMCIOTHI C MEIbI0 (BO3MO>KHO HCIIOJb30BAaHUE BUAEOMAaTEpUa-
JIOB), U3yUYEHHUE MOJIEEeH KPUCTAJUIMUECKUX PEeIETOK anmasa, rpaduta, GpysepeHa, 03HaKOMIICHHE C MPOo-
LIECCOM a/IcOpOLIMU PaCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM NPOTHUBOras3a, Imojy-
YeHue, COOMpaHue, pacro3HaBaHUE M U3YUYEHHUE CBOMCTB YTJIEKUCIIOrO Ta3a, MPOBEICHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT ¥ CHJIMKAT-HOHBI U W3yYeHHUE TMPU3HAKOB WX MPOTEKAaHUs, O3HAKOMIIEHUE C TIPOJTyK-
LIMEH CUIMKATHOM MPOMBIIIJIEHHOCTH, PELICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelue Heme-
TaJUThl U UX COCTUHEHUS.

Mertannsl 1 ux coequHeHuss OO0mIas XxapakTepUCTUKa XUMUUECKUX JIEMEHTOB — METAJUIOB Ha
OCHOBAaHMH UX NOJIOKEHUA B lleproanyeckoi cucreMe xuMudeckux 3ineMeHToB .M. Menneneesa u cTpo-
eHust aromoB. CTpoeHne mMeTaiuioB. MeTraminueckas CBA3b U METaJUIMUECKasi KpUCTaJUIMYecKas: pelérka.
DNEeKTPOXUMHUYECKUH psiA HANpsDKeHUH MetamioB. Pu3ndeckne U XMMHUYECKHe CBOMcTBa MeTayuioB. O0-
1IMe crnocoObl Moay4yeHus: MeTamuioB. [IoHsATHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHO-
CTH.

[lenounble MeTaiuibl: noJjiokeHue B [lepuoguueckoit cucreme XUMUYeCKuX 3iementos J[.M.
MenpeneeBa, CTpo€HHE MX aTOMOB, HaXxOXkJeHUEe B mpupojae. Ousndeckrue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaausi). OKCUIBI U TUAPOKCHIBI HaTpus U Kanus. [I[puMeHeHne MeT0YHbIX METaUIOB 1
UX COCIUHEHUM.

[IlerouHO3eMENBHBIE METAJLIBI MAarHUM M KaJlbIUHU: IOJOXKeHHe B Ilepuonnueckoil cucreme
xumuyeckux 3aemeHToB [[.1. MenaeneeBa, cTpoeHHE X aTOMOB, HaXOXKJIeHUE B pupoae. Puznueckue u
XUMUYECKUE CBOMCTBA MAarHus U Kayblivs. BaxHeimme coeqnHeHns Kanbius (OKCUA, TUAPOKCHI, COJIN).
JXKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: monoxenue B [lepuogudeckon cucreMe xuMnyeckux 3imeMenToB [[.1. Mennene-
€Ba, CTPOCHUE aToMa, HaxOXJeHHe B mpupojae. Ousndeckre U XUMUYECKUE CBOMCTBA amtoMUHUSA. AMQO-
TEpHbIE CBOMCTBA OKCUA U THAPOKCHUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuieckux semeHTos .M. Menneneesa,
CTpOEHHE aToMa, HaxoxkJeHue B mpupoje. Ousnueckue U XUMUYECKUe cBOMcTBa xkene3a. OKCuabl, THII-
poxcuabl u conu xkenesa (II) u sxenesa (II), ux cocras, cBOICTBa U MOIyYECHHUE.

XHMMHYeCKHI IKCIIePUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METAJIJIOB U CIUIABOB, UX (DHU3HUUECKUMU
CBOMCTBaMHU, U3YUEHUE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO MCIOJIb30BAaHUE BUEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHA KAIBIMSA U HATPUsI C BOJIOM (BO3MOYKHO HCIIOJIB30BAHHUE BUIEOMa-
TEpUasoB), UCCIEeI0OBaHUE CBOMCTB KECTKOM BOJBI, MpoLecca TOPEHUs Kele3a B KUCIOpoJe (BO3MOXKHO
WCIIOIH30BaHNUE BHJICOMATEPHAIOB), IPU3HAKOB MPOTEKAHMUsI KAYECTBEHHBIX PEAKIMN HAa WOHBI (MarHws,
KaJblusl, aATfOMUHMS, nuHKa, xkene3a (1) u xenesa (II1), menu (I1), HaOnrogeHre U OMMCAHKUE MPOIIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HaTpus, KaJus U KaJblus (BO3MOXKHO HCIOJIb30BaHUE BUI€OMATEPUAoB),
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS U TUAPOKCHIA IMHKA, PEIIEHUE DKCIepHU-
MEHTAJIbHBIX 3a/1ad 10 TeMe «BaxHeHliue MeTaibl U UX COSAUHEHUs». XUMHS M OKpyKarouas cpena
BemiectBa u Matepuanibl B TOBCEJHEBHOM JKMU3HU YesioBeKa. be3omacHoe UCmoab30BaHUe BEUIECTB U XUMU-
YecKuXx peakiuil B ObITy. [lepBas momouis Npyu XMMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karolllel cpenbl (MpeaenbHas A0MyCcTUMasi KOHIICHTpalUsl Be-
mectB (nanee — I1/IK). Ponp xuMun B pemieHUH SKOJOTHUYECKHX MPOoOIeM. XUMHYECKUN IKCIIEPUMEHT:
M3ydeHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAIIOB, MTOJMMEPHBIC MaTEPHAIIBI).

MexnpeaMeTHbIe CBA3H



Peanuzarust MeXnpeAMETHBIX CBSI3€M MPU M3YUYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 Uc-
MOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK U TIOHSITHH, SIBJISIOMIUXCS CUCTEMHBIMU JIJIS
OTJIENBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTro Iukiaa. OOIIre ecTeCTBEeHHO-HAyYHbIC TIOHSTHS: HAYYHBIN
(dakT, runores3a, 3aKOH, TEOPHUs, aHAIN3, CUHTE3, KiIacCU(UKaIUs, MEPUOANIHOCTh, HAOI0ICHHE, dKCIIe-
PUMEHT, MOJCIMPOBAHNE, U3MEPEHHE, MOJICIb, SBJICHHUE, MAPHUKOBBIA I((EKT, TEXHOIOTHSI, MaTEPHAIIBI.
du3uka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, PAJUOAKTUBHOCTb, MOJIE-
KyJa, JIEKTPUICCKHUH 3apsij, TPOBOJIHUKH, TIOTYIPOBOIHUKHU, TUAICKTPUKH, (OTOIIEMEHT, BEIIECTBO, Te-
710, 00BEM, arperaTHoe COCTOSTHHE BEIIEeCTBA, I'a3, PaCTBOP, PaCTBOPUMOCTh, KPUCTANIMYECKAs PEIIETKA,
CIUTIaBbI, (PM3NYCCKUE BEIMYUHBI, CAMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIHI,
Connne. buosiorusi: horocunTes, apixaHue, ouocdepa, YKOCUCTEMa, MUHEPAIbHBIC yI0OPEHHS, MUKPO-
AJIEMEHTBI, MAKPOAJIEMEHTHI, MMUTATEIbHBIE BelecTBa. ['eorpadusi: arMocdepa, ruapocdepa, MUHEPATIBI,
TOPHBIE MOPO/bI, MOJE3HBIE HCKOITAEMbIE, TOIIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPE/IMETA

JIMYHOCTHBIE Pe3YJbTAThl

1) ocosnanue cBoOEit ITHUUECKOW MPHHAICKHOCTH, 3HAHUE UCTOPHU XMMHH M BKJIAJ POCCHUCKON
XMUMHAYECKON HAYKH B MHUPOBYIO XUMHUIO;

2) (popmupoeanue OTBETCTBEHHOI'O OTHOLICHHS K [TO3HAHUIO XMMHUH; TOTOBHOCTU U CIIOCOOHOCTH
YYaIIUXCsl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3yUEHHBIX (DAKTOB, 3aKOHOB M TEOPUI XU-
MHH; OCO3HaHHOTO BbIOOpa U nocmpoenue NHIMBUAYAIbHOW 00pa30BaTeIbHON TPaeKTOPHUH;

3) popmuposarue 1ENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPa, HEOThEMJIEMOW 4aCThIO KOTO-
pOIi SABJISIETCS. XUMHUECKasi KapTUHA MUPA;

4) ogradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAyKH M OOIECTBEH-
HOW IPAKTUK, B TOM YUCIIE U XUMUYECKUM;

5) oceoenue connabHBIX HOPM, TIPABHJI MTOBEJICHNUS, posied 1 (HOPM COLMAITBHOM KU3HH B COIIMYME,
IPUPOJIE Y YaCTHOM KU3HU Ha OCHOBE SKOJIOIMYECKON KyJIbTyphl M O€30MacHOro oOpalieHus ¢ BellecTBa-
MU B MaTepHaJIaMH;

6) ¢@opmuposanue KOMMYHHUKATHBHON KOMIICTEHTHOCTH B OOIIGHHH CO CBEPCTHHUKAMH H
B3pPOCIABIMH B TIpOllECCE OOpa3oBaTEIbHOM, OOIIECTBEHHO TOJE3HOW, Y4eOHO-HCCIIEeI0BATEIbCKOM,
TBOPYECKOM M JPYTUX BUIOB JAEATEIbHOCTH, CBSI3aHHBIX C XUMHUEH.

MeTanpe/MeTHbIE Pe3YJIbTATHI

1) onpedenenue ueneit coOCTBEHHOTO 00yUCHMUS, MOCTAHOBKA U (hopMyITUpOBaHHUE s ce0s1 HOBBIX
3ajady;

2) nianuposanue MyTeil JOCTUKECHUS KEJAeMOTro pe3ysibTaTta 00yUeHHsT XUMHH KaK TeOPETHYECKO-
0, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;

3)coomnecenue cCBOMX NEHCTBUH C TNIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYUjecmeieHie KOHTPOIIS CBO-
eil IesTeTbHOCTH B IIpOIiecce TOCTHKEHUS pe3yibTaTa, onpedeienie ClIoco00B eHCTBUI MPHU BBIOIHE-
HUM J1a00paTOPHBIX U MPAKTHUECKUX PA0OT B COOTBETCTBHH C TIPABUIIAMU TEXHUKH 0€30TTaCHOCTH;

4) onpeodenenue NCTOUHNKOB XUMHUYECKON HH(POPMAIINH, €€ TIOJTyYCHUE U aHAIN3, CO3/IaHNE HH-
(hOpMaIMOHHOTO MPOYKTA U €T0 MPE3CHTAIIHS;

5) ucnonvso6anue OCHOBHBIX HHTEIUIEKTYAIBHBIX ONEPAIHii: aHAIN3a U CHHTE3a, CPABHEHHUS U CH-
cTeMaTu3aluu, 0000IIeHUs U KOHKPETU3ALNH, 8bl6/1eHue TPUINHHO-CIIEICTBEHHBIX CBS3EH U nocmpoeHue
JIOTHYECKOTO PACCYXKACHUS U YMO3aKIIOUeHUS (MHyKTUBHOTO, IEYKTUBHOI'O M [0 aHAJIOTUH) HA MaTepu-
ajie eCTECTBEHHO-HAYYHOT'O COJIEP)KaHNUS;

6) ymeHue co3gaBaTh, IPUMEHSTH U TIPEOOPA30BHIBATH 3HAKW M CUMBOJIBI, MOJCTH ¥ CXEMBI JIJISI
peleHus y9eOHbBIX U MO3HABATEIbHBIX 33/1a4;

7) popmuposanue v pazgumue SKOIOTUUECKOTO MBIIIUICHHS, Y MeHUe TPUMEHSTh €ro B T03HABa-
TeIbHOU, KOMMYHHUKATUBHOM, COLTMAIBHON MPaKTHUKe U MPO(eCCHOHATEHON OpUEHTALINN;

8) eenepuposanue unei n onpeeeHNe CPeICTB, HEOOXOJUMBIX JUIS UX peai3aluu.

IIpenMeTHBIE PE3YIbLTATHI

8 kjgacce

B cocrage MNPEAMCTHBIX PC3YJIbTATOB IO OCBOCHUIO 00s13aTeILHOTO COACPpIKaHUs, YCTAHOBJICHHOI'O



TaHHOM (enepanbHON paboueil mporpamMMoil, BBIIENSAIOT: OCBOCHHBIE O0YYaIONMMHCA HAyYHbIE 3HAHMS,
YMEHHS U CIIOCOOBI NeUCTBUH, criennduueckre A MpeAMETHON 001acTH « XUMUS», BUIBI ACITEIbHOCTU
M0 TOJIYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETallid, MPEOOPa30BAHUIO M MPHUMEHEHUIO B PA3TMYHBIX
y4eOHBIX U HOBBIX cHuTyanusx. K koHiy oOydeHuss B 8 Kilacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH y OOYYAIOIMIMXCS YMEHHHKIACCHI PACKPBIBATH CMBICI
OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa, XUMHUUECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJTHOPOHASI U HEOTHOPOIHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJICKYJIIpHast
Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJSPHAas Macca, MaccoBasl JOJii XHMHUYECKOrO JJIEMEHTa B
COCJIMHEHUH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKasl peakius, KjaccuQUKaIus peakiyii: peakliui COeTMHEHUs, PEaKIH pa3oKeHus,
peaKIy 3aMeIeHus], peakiui 0OMeHa, 9K30- U SHAOTEPMHUUECKUE PEaKIHH, TeTIOBOH 3((deKT peakiuu,
SJIpO aTOMa, 3JIEKTPOHHBIH CIIOM aToMa, aTOMHAas OpOUTallb, PalnyC aToMa, XUMUYECKasl CBSI3b, MOJISIpHAs U
HEMNoJIIPHAsl KOBAJICHTHAS CBSI3b, NOHHAS CBS3b, NOH, KATHOH, aHWOH, PacTBOP, MACCOBAsl JIOJISI BEIIECTBA
(mpolleHTHas: KOHIEHTpAlUs1) B PaCTBOPE; UILUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MTOHSITHIMA
U TPUMEHSATh 3TH TIOHSATHUS TPU OMUCAHUHM BEHIECTB M WX NPEBPAIICHHIA; HUCIOJIB30BATh XUMHUYECKYIO
CUMBOJIUKY MJI1 COCTaBleHUS (OpPMYyJ BELIECTB M YPaBHEHHH XUMHUYECKHX PEaKIHil; OIpenesTh
BaJICHTHOCTh aTOMOB JJICMCHTOB B OMHAPHBIX COCJMHCHUSAX, CTEIICHb OKHCIICHHUS JIEMCHTOB B OMHAPHBIX
COCIMHEHUSX, MPHUHAJJIKHOCTh BEIIECTB K OMPENCIEHHOMY KIIACcCy COSAMHEHUH MO (opmyiam, BHUJ
XUMHYECKON CBs3M (KOBAJICHTHAsT W WOHHAs) B HEOPTAaHUYECKUX COCAMHCHHSX; PACKPHIBATH CMBICT
[Tepuoanueckoro 3akoHa J[.M1. MenzeneeBa: 1eMOHCTPUPOBATH MIOHUMAHUE MEPUOINUECKON 3aBUCIMOCTH
CBOWMCTB XMMHYECKUX 3JIEMEHTOB OT WX TOJoKeHUs B [lepmomudeckoil cucreMe, 3aKOHOB COXPAHCHHS
MAaccChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO yU€HHs, 3aKOHA ABOTaJpo; ONMUCHIBATh U
XapakTepu3oBaTh TabauuHyro ¢opMy I[leproandeckoil CHCTEMbl XUMHUYECKHX JJIEMEHTOB: Pa3IHYaTh
MOHATHSI «TJIaBHAs moAarpymnmna (A-rpynma)» u «mnobounas noarpymmna (b-rpymnma)», maneie u 6ombline
NEepUOJIbl, COOTHOCHTH 00O03HaueHMs, KOTOpble wuMetoTcss B Tabmuue «llepuoamyeckas cucrema
xumuueckux saemeHtoB J[.M. MeHaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sjpa, OOIlee YUCIO JIEKTPOHOB M pacIlpeneseHue uX IO0
ANEKTPOHHBIM  CIIOSIM); KJIacCU(UIMPOBATh XUMHUYECKHE JIIEMEHTBhl, HEOpraHMYeCKHE BEIIeCTBa,
XUMHUYECKHE PEaKInu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, O TEITIOBOMY 3 (deKTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWMCTBA BEIIECTB PA3IMYHbIX KJIAcCOB, MOATBEPKIast
ONMCAaHWE TMPUMEPaMU  MOJICKYJSIPHBIX  YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX  PEaKIIHiA,
MPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XWMHUYCCKUX TIPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSAX; BBIYHUCIATH OTHOCHUTEIHHYIO
MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 1o ¢opMmyle
COEJIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, NMPOBOAUTH PACUETHI N0 YPABHEHUIO XMMHUYECKON
peaKIuu; MPUMEHSATh OCHOBHBIE OTEpaIlMi MBICIUTEIbHON AEATeIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHUE,
000011IeHHe, CUCTEMATU3AINI0, KJIaCCU(PHUKAIIUIO, BBISBICHWE TNPUYUHHOCIEICTBEHHBIX CBS3€H — IS
M3Y4YeHHs] CBOWCTB BEIIECTB W XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-HAy4YHbIe€ METOJbl MO3HAHUS —
HaOJroZIeHNe, W3MEpeHHe, MOJCIMPOBAaHNE, OKCIEPUMEHT (pealbHBIi W MBICICHHBIN); CIeI0BaTh
MpaBWJIaM TOJb30BaHUSI XUMUYECKOW TOCYAOH M JabOpaTOpHBIM O00OPYIOBaHHEM, a TakKe MpaBUIIaM
oOpallleHus C BEIeCTBAMU B COOTBETCTBUH ¢ MHCTPYKIIHSIMH IO BBITTOJIHEHUIO JTA00PATOPHBIX XUMHYCCKUX
OTIBITOB TIO TIONYYEHHUIO M COOMPAHHIO Ta3000pa3HBIX BEHIECTB (BOJAOPO/Ia M KUCIOPO/Ia), TPUTOTOBICHHUIO
pacTBOPOB € OMPEAECIEHHOM MacCOBOM [0OJIEH pPACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH W IMPOBOJUTH
XUMHYECKHUE IKCTIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIET0YEH U KHCIOT C TOMOIIbIO WHINKATOPOB
(;makmyc, perondranenH, METHIOPAHXK U IPYTHE).

9 kjaacc

K xonuy oOyuenus B 9 kiacce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arThb
C(OPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMEHUH: PACKpPBIBATH CMBICT OCHOBHBIX XUMHMUYECKHX IOHSATHI:
XMUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPHULATEIBbHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl peaKkUus, XMMUYecKasl CBA3b,
TeroBod 3(dexkr peakuuu, MOIb, MOJSAPHBIA O00BEM, pPACTBOP, JNIEKTPOIMUTHI, HEIIEKTPOIIUTHI,
AJIEKTPOJIMTUYECKAsl JUCCOLUAIMS, PEaKUUHd HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTHMbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PpEAKIUH, OKHUCIUTENb,
BOCCTQHOBUTENIb, OKHCICHHE U BOCCTaHOBJCHHUE, aJUIOTPONHUs, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUINYecKas), KpUCTaJUIMYecKas pelETKa, KOPpO3Hs METauIoB, CIUIABBI,
CKOpPOCTb ~ XMMMYECKOM peakuumu, IpeneiabHo jJomyctumas KoHueHtpauus IIJIK  Bemiectsa;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHATDH 3TU IOHATUS IPU OIIMCAHUN
BEIIECTB U UX MPEBPALLCHHI; HCII0JIb30BaTh XUMUUECKYI0 CUMBOJIMKY JAJIsl COCTaBIEeHUs (popMyJ1 BelecTB
U YpaBHEHUH XUMHUYECKHX PpEaKLUW; ONpElNeNsiTh BAJICHTHOCTb M CTENEHb OKHCIEHUS XUMHYECKHX
3JIEMEHTOB B COEJMHEHUSAX Pa3IMYHOIO COCTaBa, NMPHHAUICKHOCTh BELIECTB K ONPENENEHHOMY Kilaccy
COeMHEHUN Mo ¢opMmynaM, BHUJA XHUMHUYECKOH CBSI3M (KOBAJCHTHAs, HMOHHAsA, METAUIMYecKas) B
HEOPraHMYeCKUX COEJUHEHUAX, 3aps)l MOHA [0 XUMHUYECKOW (opMmysie, XapakTep cpelbl B BOAHBIX
pacTBOopax HEOPraHMYECKHUX COEAMHEHUN, THUIl KPUCTAIIMYECKOM PpEHmETKH KOHKPETHOTO BEIECTBA;
packpeiBath cMbica [lepuoanueckoro 3axona /.M. MenneneeBa u J1€MOHCTpUPOBaTh €ro NOHUMaHHE:
OIMCHIBATh M XapaKTEpU30BaTh TaOIMuHyl0 ¢Gopmy lleproauueckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATHS «MIaBHas noxarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpynna)», mansle u
OoyplIie  TIEPUOJNBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpble HMEIOTCA B MEPUOIUYECKON Tabmiwie, ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB UM 3apsan sjpa, odlee
YHCIIO 3JIEKTPOHOB U PACIpPENIEICHNE UX 10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWMCTB 3JIEMEHTOB M MX COCIMHEHHMH B IIpeJesiaX MajlbIX NepUOOB U INIABHBIX MOATPYII C
y4€TOM CTPOCHHS HUX aTOMOB; KJIAaCCHU(DPUIMPOBATH XUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XMMUYECKHE peakluu (110 YUCIYy M COCTaBy yYacTBYIOLIMX B PEAKIMM BEIIECTB, [0 TEINIOBOMY 3P EKTy,
10 U3MEHEHUIO CTENEHEH OKUCIIEHHsS XMMUYECKUX 3JIEMEHTOB); XapaKTepU30BaTh (OMHUCHIBATh) OOLIME U
cneun(puyeckue XMMHUYECKHE CBOMCTBA HPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEP)KIas OINUCAHUE
IIpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMUYECKUX PEaKLUi; COCTABIATh
YPaBHEHMS HJIEKTPOJIUTUYECKOM AMCCOLMALMKM KUCIIOT, INEIo4Yed M CoJel, MOJHble M COKpall€HHBIE
YpaBHEHMsI peakUuid HOHHOTO OOMEHa, YypaBHEHMs peaklui, MOATBEPKAAOIINUX CYIIECTBOBAHNE
TEHETHUYECKOM CBSI3M MEXKJy BEIECTBAMU PA3IMUYHBIX KJIACCOB; PACKPBIBATH CYIIHOCTh OKUCJINUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMH IOCPEACTBOM COCTABICHMS DSJIEKTPOHHOIO OajgaHca JSTHX PEAKLMM;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOXXHOCTH IPOTEKaHMs
XUMHUYECKHUX IPEBpPALICHUN B pPa3iMUYHBIX YCIOBHUSAX; BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO U
MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JOJI0O XHMHYECKOro »3JeMeHTa Mo (opMysie COEIUHEHHs,
MacCOBYIO JOJIO BEIeCTBA B PAacTBOpPE, IMPOBOAMUTH PACUETHI 10 YPABHEHHMIO XMUMHYECKOM peakluu;
coOyroIaTh MpaBUiIa MOJb30BaHMUA XMMHUYECKOH MOCyaoil M 1abopaTopHBIM OOOpYZOBaHUEM, a TaKXKe
npaBwiia oOpalleHusl C BELIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHHUIO J1a00paTOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIJIEKHCIOro
ra3a); MpoOBOAUTh PEAKIMH, OATBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3IMUHbIX BEILECTB: PACIIO3HABATH
OIBITHBIM MYTEM XJIOPUI-, OpOMH]I-, HIOAU-, KapOoHaT-, hocdar-, cCUIMKaT-, CyIbdaT-, THIPOKCUA-UOHBI,
KaTHOHbl aMMOHHUSI M HOHBl HM3YYEHHBIX METaJVIOB, INPUCYTCTBYIOIIME B BOJHBIX pPAacCTBOPAX
HEOPraHWYECKUX BELIECTB; MPUMEHATH OCHOBHBIE OINEPALMHM MBICIUTEIBHON JEATENBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3allMIO0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSA3EH — AJIs
U3Y4EHMsI CBOMCTB BEIECTB M XUMUYECKUX PpEaKLHH, €CTECTBEHHOHAYYHbIE METOAbI IIO3HAHUSA —
Ha0Jt0/IeHue, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peallbHbIN U MBICIICHHBII).

TemaTuyeckoe MIIaHMPOBaAHUE

8 kiacc (68 yacon)

Ne n/m Tema/pazaen KosauuyectBo ua- DJIeKTPOHHbIE
COB, OTBOAMMBIX y4yeOHo-

HA U3y4YeHHe TeMbl | MeTOoAnYecKHue

MaTepHaJIbl

1. [lepBoHayabHbIE XUMUYECKUE TTOHSATHUS. 20 AKnace

Baxwuelime npencraBuTeny HeopraHuye-
2. CcKkuX BemecTs. KoanmyecTBEHHBIE OTHOIIIE- 30 SAKnacce
HHUS B XUMHH.

3. Ileproanyecknii 3aKOH U IEPUOANYECKAs 15 AKaace
CHCTEMA XUMHYECKHX JJIEMEHTOB




J.N.Menneneena.

4. N TOroBsiii KOHTPOJIB. 1 AKnace
o. 5. Pe3epBHoOe Bpemst 2
9 kaacc (68 yacon)
Ne /it Tema/paznen KounyecTBO 4a- DJIeKTPOHHbIE
COB, OTBOAMMBIX Y4eOHO-
HA U3y4YeHHe TeMbl | MeTOJANuYecKHe
MaTepuaIbl
1. BemecTBa 1 XuMHU4€ECKHE peaKUu. 17 AKnace
2. Hemeraiuiel ¥ UX COETUHEHUS. 25 AKnace
3. MerTaJuiel ¥ UX COSIUHEHUS. 20 AKnace
4, XUMHUS U OKpY’Karolas cpesa. 3 AKnacce
5. PezepBHOE Bpems. 3




